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Now there’s a
new breed of
Beckman Industrial
Corporation hand-
held DMMs tough
enough to withstand
accidental drops,
input overloads and destructive
environments.

The new HD100 and HD110
DMMs are drop-proof, packed with
overload protection and sealed
against contamination. You won’t
find a more rugged meter than our
HDs.

Overload-proof

ops

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are pro-
tected up to 1500 Vde or 1000 Vrms.
Current ranges are protected to
2A/600V with resistance ranges
protected to 600 Vde. Transient pro-
tection extends up to 6KV for 10
microseconds.

More Meter for
Your Money

For starters you can get 2000
hours of continuous use

CIRCLE 100 ON FREE INFORMATION CARD

from a common 9V
transistor battery.
You can run in-cireuit
- diode tests and check
continuity. You even

get a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. With one simple turn of the
single selector switch, you can go
directly to the function and range
vou need. There’s less chance of
error.

Also available is the electrical
service kit. It includes the meter of
your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can’t
find a more dependable meter with
prices starting at just $169 (U.S.
only).

To locate your nearest distribu-
tor, write Instrumentation Prod-
ucts Division, Beckman Industrial
Corp. A Subsidiary of Emerson
Electriec Company. 630 Puente
Street, Brea, CA 92621 (714)
T73-8453.

Borkrman Jreds sst-rmizall ™
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Where's Your ELECTRONICS Career Headed?

—

The Move You Make Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

| Name Age

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering 6-84
P. O. Box 35499, Los Angeles, CA 90035

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

Address

¥86L INNI
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Last night
Mark Davis started
over from scratch. . '/\

Without wasting so much as a lead wire.

Some day Mark will be working on bigger The ACE 109 is the newest, lowest ;  Every ACE breadboard makes circuitry
projects. But right now, he's learning. priced All Circuit Evaluator in the " easy, fast, flexible. Now A P PRODUCTS
Fortunately, the new ACE 109 solderless A P PRODUCTS line. It has a universal has made it even more affordable. The
breadboard from A P PRODUCTS, just matrix of 840 solderless plug-in tie- ACE 109 is priced under $20°
made learning a lot more affordable. points. And is ideal for designing, testing Look for the complete line of ACE
and modifying small circuits. ACE 109 breadboards and other A P PRODUCTS
has three, standard 5-way binding posts at your favorite electronics distributor.
for easy access to power sources, For the name of the A P PRODUCTS
distributor-nearest you, call Toll-Free:
(800) 321-9668.
(In Ohio, call collect (216) 354-2101.)
Make the A P connection,

With an ACE 109, there's no wiring,
soldering or desoldering. Just plug in
your components and interconnect them
with ordinary solid hook-up wire. If

ACE 109 SOLDERLESS BREADBOARD you want to make a circuit change, just
PRICED UNDER $20¢ unplug the components involved and
* SUGGESTED US, RESALE PRICH start over, It's just that easy.

A P PRODUCTS INCORPORATED * 9450 Pineneedle Drive s P. 0. Box 540« Mentor, Ohio 44060+ [216] 354-2101« TWX. B10-425-2250
In Europe, contact A P PRODUCTS GmbH e Bagumlesweg 21 = D-7031 Waeil 1 = West Germany
CIRCLE 87 ON FREE INFORMATION CARD
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SPECIAL FEATURE 45

RECEIVING SATELLITE TELEVISION

Learn about satellite TV and the components that make up a
home TVRO system. Martin Clifford

47
51 THE DISH

61 SATELLITE RECEIVERS
67
75

ALL ABOUT SATELLITE TV

FROM FEEDHORN TO RECEIVER
DIRECT-BROADCAST SATELLITES

BUILDTHIS a1

SOLID-STATE BAROMETER

Make your own weather predictions with this fun project.

Sudhir H. Gupta.
78

HOME CONTROL COMPUTER

Part 3. We wrap up our look at a control computer thats ideal for
home-control applications. Steven E. Sarns

81 AUTOMOTIVE EXHAUST ANALYZER
Part 2. A useful test instrument that helps get your car ready for
those tough emissions tests. Philip M. Van Praag

ON THE COVER
Satellite TV offers a lot of attractions,
what with its promise of nearly un-
limited viewer selection of TV pro-
gramming. But is it for you? This
month, Radio-Electronics turns its
attention to satellite-TV, with a spe-
cial section devoted, among other
things, to home reception of satellite
signals. It all begins on page 45.

SIGNAL
CONDITIONER

TECHNOLOGY 4 VIDEO ELECTRONICS

Tomorrow's news and technology in this quickly changing industry.

David Lachenbruch
14

SATELLITE/TELETEXT NEWS

The latest happenings in communications technology.

Gary H. Arlen

CIRCUITS AND
COMPONENTS

NEW IDEAS
Turn-signal alarm.

HOBBY CORNER

Finding replacement parts. Earl “Doc” Savage, K4SDS

DRAWING BOARD

Smoothing out the sinewave-generator output. Robert Grossblatt

DESIGNER'S NOTEBOOK

Charging indicators. Robert Grossblatt

92 STATE OF SOLID STATE

Regulator IC's. Robert F. Scott

VIDEO SERVICE CLINIC

Fixing half of a computer. Jack Darr

95 SERVICE QUESTIONS

Radio-Electronic’s Service Editor solves technicians problems.
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Beta Electronics Pro-Kit 1 PC-Board Fabrication Kit
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129
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MEASUREMENT
AND
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BEFORE WEATHER SATELLITES, perhaps the
most useful tool for weather prediction was the
barometer. In this issue, we show you a solid-
state barometer that you can build. The story
starts on page 41.

COMING NEXT MONTH
On Sale June 21

® Energy Mizer. This useful project
will help you get the most out of
your air conditioning system.

e |nterfacing the ZX81. Put your
Timex/Sinclair computer to work
with this practical interface.

e A Unique Ammeter. Here's a DC
clamp-on ammeter you can build.

® Repairing PC Boards. Fixing
those broken PC boards is easier
than you think.

® And lots more!

Radlo-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailing offices. One-year subscrip-
tion rate: U.S.A. and U.S. possessions, $14.97, Canada,
$17.97. Other countries, $22.47 (cash orders anlygayab!s in
U.S.A. currency). Single coples $1.75. & 1984 by Gernsback
Publications, Inc. All rights reserved. Printed in U.S.A,

POSTMASTER: Please send address changes to RADIO-
%&CETROMCS. Subscription Dept., Box 2520, Boulder, CO

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

As a service to readers, Radio-Electronics publishes available plans or information rslati%g to nawsworlhgl products, techniques and scientific and Iechno[o\:‘;ical developments. Because of possible
T

variances in the guality and condition of materials and workmanship used by readers, Ra

upoen or from plans or information published in this magazine.

io-Electronics disclaims any responsibility for the safe and prope

unctioning of reader-built projects based
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

COMPATIBLE
HDTV

A compatible high-definition widescreen TV system has been proposed by North American
Philips and Philips of the Netherlands. In the American version, a standard 525-line picture
would be received on the basic TV channel, while a second channel would be used to supply
the extra scanning lines required for the higher-definition picture, as well as the additional
information for the two ends of the expanded screen, whose proportion would be 1.78 to 1.
Philips says its research has shown that 657 lines, non-interlaced, at 60 fields, or 120 frames-
per-second, would be the optimum for HDTV.

Philips has developed a solid-state CCD frame-store that it says could be produced
economically, and has demonstrated what it calls HQTV (High Quality TV), which could be
developed in the TV set from a standard 525-line picture. The receiver would convert the 30-
frame interlaced picture to a 60-frame non-interlaced one, using special line-averaging
technigues in areas where motion is displayed. That gives the impression of virtually doubled
vertical resolution, completely eliminating the picture’s line structure, as well as line crawl, line
flicker and cross-color. Philips says its HQTV system will be used in its TV receivers “sooner
rather than later,” although HDTV probably will have to wait for some form of standardization.
HDTV probably will see its first use via DBS or cable TV, where spectrum isn't a major
consideration.

Some aspects of Philips frame-store system could show up quite soon in TV sets—perhaps
within two years. Using a partial frame store, it's expected to add a picture-in-picture feature to
some sets, superimposing a second color picture in the corner of the screen. Philips also likes
the idea of what it calls "MPIC" (for Multiple Picture In-Picture), providing up to nine pictures on
a single screen to let the viewer see at a glance what programs are available at any time.
Philips says the 9-picture display could be accomplished with only two tuners in the set by a
scanning technique, but with lower resolution than normal full-screen pictures. The full-frame
store, when available, will also provide still-framing of TV pictures and digital noise elimination.

MULTICHANNEL
TV SOUND

All indications are that the FCC will soon permit the broadcasting of supplementary multi-
plexed sound channels along with the TV picture. The two major benefits of that authorization
will be the availability of stereophonic sound and a separate audio channel that can be used for
bilingual translations, program commentary on a different educational level, or even descrip-
tions of the on-screen action for the blind.

A four-year, industry-wide engineering study under the control and influence of the EIA
tested three proposed multichannel TV-sound (MTS) systems and three companding (or
noise-reduction) systems and chose an FM-AM system developed by Zenith, along with the
dbx companding system, to recommend to the FCC. Also tested were transmission systems
proposed by the EIA, Japan, and by Telesonics Corporation, as well as companding systems
by Dolby Labs and CBS (the CX system, used for noise reduction on videodiscs). The winning
Zenith system is similar to the current broadcast FM-stereo system, but the addition of
companding will avoid the reduction in coverage area for stereo sound, which occurs in FM
broadcasts, as well as reducing unwanted noise. .

In proposing MTS, the Commission indicated that it intended to adopt the “marketplace
approach"—permitting transmission in any and all technically sound systems—as it did in AM
stereo more than two years ago. Fearing a repetition of the problem of AM stereo, which still
has relatively little broadcasting and almost no audience, the EIA made specific recommenda-
tions that it hopes will serve as a de facto standard should the FCC stick to its marketplace
policy for TV sound.

TV-set manufacturers are already tooling for stereo versions. Some recently introduced sets
incorporate plugs for stereo decoders. It's expected that high-end sets will include both stereo
and A-B switching, the latter for the so-called “separate audio program” (bilingual, etc.), which
can be broadcast simultaneously with stereo. Some medium-priced sets designed for regions
with large foreign-speaking populations may have the A-B switch without the stereo feature.
The inauguration of MTS is also expected to result in the availability of component hi-fi tuners
that include the “TV-stereo” band, as well as stand-alone “converters’ that are basically stereo
radios incorporating TV audio. R-E




TE 2213A/2215A THE PERFORMANCE/
60 MHZ OSCILLOSCOPES PRICE STANDARD

Tek’s best-selling
60 MHz scopes:
Now 25 ways better for
not a penny more!

Now Tek has improved its
2213/2215 scopes with brighter

giving these scopes the final measure
of convenience.

displays. Greater accuracy. Triggering, sweep accuracy,
And more sensitive triggering. CMRR and many more major
At no increase in price. ifications are better than ever.

The 60 MHz 2213 and dual time
base 2215 have been the most
popular scopes in Tektronix

heck the performance chart: not
bad for scopes already considered
the Ieaders in their class!

nistany. NoW, TeK | The price: still
introduces an "A" $1200* for the
Series update with 2213A, $1450* for
more than 25 speci- the 2215A. Or, step
fication and feature up to the 100 MHz
enhancements — 2235 for just $1650"!

things you have

asked for such as
single sweep—all
included at no

You can order, ob-

tain literature, or

get expert tech-
nical advice,

added cost. through Tek's
Abrighter W National Market-
display and new iV ing Center.
vertical ampli= ~ Direct orders
fier design ~ include oper-
provides sharpy - ator manuals,
crisp traces.  EE_—— b 2 _ S two 10X probes,
That makes the 2213A; ‘enh Al \"Serles 22132215 =00 -'ay return policy,
2215A a prime Candrdate 0k acce! po!erlrlal world-wide service back-
for tasks like TV trouble- Vertical accuracy 3%, 0°10 50°C 3%, +20°1030°C up and comprehensive
shootir}g and testing, Chop rate 500 kHz 250 kHz 3-year warranty.
where fast sweeps are Input capacitance 20 pF 30 pF :
typical. 2 CMRR 10to 1 at 25 MHz 10101 at 10 MHz Talk to our technical
New features include Channel isolation 1001 at 25 MHz Not specified ;
10 MHz bandwidth limit ATrigger sensitivity (int) 0.3 div al 5 MHz 0.4 div al 2 MHz Call toll-free:
switch, separate A/B TV triggering 1.0 divcompos, sync 2.0 div compos. sync 00-4
dual intensity controls Sweep accuracy (in 10X) 4%, 15°1035°C 5%, 20° 10 30°C 18 26-2200
(2215A only), and power-  Delay jiter 20,0000 1 (2215A) 10,000 to 1 (2215) Ext. 185.
on light: additions custom- 10,000t0 1{2213A) 500010 1 (2213) In Oregon call collect:
ers have suggested for Holdoff Range 10:1 41 (503) 627-9000 Ext. 185.

Tektronix

COMMITTED TD EXCELLENCE
“Price F O.B. Beaverton, OR

All scopes are UL Listed and CSA

approved. 3-year warranty includes

CHT and applies to 2000 family oscillo-

scopes purchased after 11/83

Copyright ©1984, Tektronix, Inc: All rights reserved. TTA-438

¥861L INNI

(4]



< RADIO-ELECTRONICS

WHAI’S NEWS

Radio anechoic chamber
tests 1990 antennas

A unigue new facility at the Na-
tional Aeronautics and Space Ad-
ministration’s Lewis Research
Center is designed to test the so-
phisticated antennas envisioned
for the communications satellites
of the 1990. It is intended to mea-
sure the electric fields very close to
the antenna—the so-called near
field.

That testing is part of a broad
Lewis effort to design, build,
launch, and conduct experiments
with an advanced communications
satellite operating in the higher /%0
gigahertz range during this de-

TECHNICIAN AT NASA's LEWIS RESEARCH El'-i—TEFI, CLEVELAND, adjusts a

cade. Such a satellite will require a
larger, more complex antenna than
present types. But conventional
far-field testing for such antennas
requires a separation of many
miles between transmitter and an-
tenna, making measurements diffi-
cult, costly and impractical.

In the near-field environment,
very precise measurements can be
made of the beam pattern close to
the antenna, even just a few feet
away. From those measurements,
far-field patterns—such as would
be produced on earth by an anten-
na thousands of miles away in
space—can be determined accu-
rately.

The new near-field facility at

laser interferometer in the Center's new near-field antenna test facility. The
precise measurements that can be made in this near-field environment permit
accurate calculations of far-field beam patterns originating thousands of
miles distant. The sharp pyramids—of foam material that absorbs microwave
energy—prevent signals from being reflected and confusing the measure-

ments.

Lewis is enclosed by walls 40 feet
high, covered by thousands of
small pyramids of specially coated
foam material, which absorb stray
microwave reflections much as re-
flected sound is absorbed by the
similar-looking acoustic anechoic
chambers.

A small probe or scanner mea-
sures the antenna field as it moves
up and down on a 22-foot tower
mounted on a carriage that moves
across the chamber on rails, ac-
quiring data over a surface area 22
square feet. Laser beams check
the precise alignment of the mov-
ing systems. The probe can be
moved to within a few thousandths
of an inch over the entire 22 x 22-
foot scan area, making it possible
to make measurements on anten-
nas up to 60 gigahertz.

Antennas on present satellites
have very wide beams, covering an
area the size of the United States
with two or three single beams.
The technology Lewis is working
on is to design antennas that will
have a great many non-interfering
beams. That will greatly increase
traffic-carrying capacity per satel-
lite—the more beams there are,
the more channels of different in-
formation that can be transmitted
simultaneously.

Blind reading service
is going national

In Touch, a New York closed-cir-
cuit network that provides a free
reading service to the “print-hand-
icapped,” announces plans to ex-
tend its services to the whole
country. Satellite Syndicated Sys-
tems, Inc., of Tulsa, OK, is donating
its Transponder 3 on Satcom IV for
distribution of the free reading ser-
vice to all parts of the United
States. It will be available without
charge to all cable systems and
FM stations that wish to make use
of it.

In Touch broadcasts 24 hours a
day on weekdays and 14 hours a
day on weekends. The service is
provided by more than 300 volun-
teers, who read from seven se-
lected newspapers and a wide
variety of magazines. Part of the
material is first read on tape (for the
overnight and some of the week-
end broadcasts). Not only do the
visually handicapped find this ser-

vices valuable, but also quad-
riplegics and victims of strokes or
cerebral palsy who are not able to
hold or turn the pages of printed
matter.

The effort is supported entirely
by voluntary contributions, not only
to purchase supplies and support
the full-time staff of five—all of
whom are visually handicapped
—but to supply free receivers to
those who may need them.

In Touch is located at 322 West
48 St., New York, NY 10036. The
phone number is 212-586-5588.

RCA Americom to launch
three more satellites

RCA American Communica-
tions, Inc., has filed with the FCC a
plan to launch and operate three
new hybrid communications satel-
lites, or, at the company's option,
three co-located C-band and Ku-
band spacecraft, in the 1989-1992
time frame.

The Ku-band portion of the new
service would be provided by six-
teen 50-watt transponders on each
spacecraft, The C-band portion
would be provided by twenty-four
10-watt solid-state power ampli-
fiers.

The company has requested or-
bital slots of 61, 63, and 65 degrees
in the orbital arc. Spacecraft in
those slots can provide service to
the contiguous 48 states plus the
Caribbean basin, specifically Puer-
to Rico and the U.S. Virgin Islands.

Competing mobile groups
agree in Minneapolis-St.
Paul

MCIl/Cellcom, Metro Mobile
CTS, and Cellular Mobile Systems
of Minnesota have combined their
cellular applications in the Min-
neapolis-St. Paul area. The part-
nership includes all the applicants
for the non-telephone company
cellular franchise in Minneapolis-
St. Paul. The group expects to re-
ceive a construction permit by the
end of the year.

Under the agreement, MCI/Cell-
com will take an 83 percentinterest
in the partnership, Metro Mobile
will take 10 percent, and Cellular
Mobile Systems 7 percent.

If granted a construction permit

continued on page 8




©1983 John Fluke Mig. Co., Inc. All rights reserved

The Digital
vs. Analog
battleis over.
$ 85 * buys you the new champion.

The new Fluke 70 Series.

They combine digital and analog displays for
an unbeatable two-punch combination.

Now, digital users get the extra resolution of a
3200-count LCD display.

While analog users getan analog bar graph for
quick visual checks of continuity, peaking, nulling
and trends.

Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a
3-year warranty.

All in one meter

Choose from three new models. The Fluke
73, the ultimate in simplicity. The feature-packed
Fluke 75. Or the deluxe Fluke 77, with its own
multipurpose protective holster and unique
“Touch Hold" function (patent pending) that cap-
tures and holds readings, then beeps to alert you.

Each is Fluke-tough to take a beating.
American-made, to boot. And priced to be, quite
simply, a knockout.

For your nearest distributor or a free brochure,
call toll-free anytime 1-800-227-3800,

Ext. 229. FromoutsideU.S., call 1-402-496-1350, Ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 73 Fluke 75 Fluke 77
$85* 59" sig*

Analog/digital display Analog/digital display Analog/digital display
Volts, ohms, 10A, diode Volts, ohms, 104, mA, Volts, ohms, 104 mA,

fest diode fest dipde test

Aulorange Audible continuity Audible continuity

7% basic dc accuracy Autorange./range hold “Touch Hold” function

2000+ hour batiery iffe.  0.5% basicdoaccureey - Autorange/range hold_

3-year warranly 2000+ hour battery liie (1.3% basic dc accuracy

3-year warranty 2000+ hour battery fife

3-year warranly
Multipurpose holster

*Suggested LS. list price, etfective October 1, 1983

FLUKE
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continued from page 6

by the FCC, the partnership ex-
pects that its 12-cell system could
be built in nine months.

Voice warning system
for auto drivers

A system that tells a driver in
English when his oil is running low
or his parking brake is on, and
warns him of 12 other possible
problems, is being marketed by
Audio Systems Inc. (114B Royce
St. Los Gatos CA. 95030). The de-
vice can even be set up to report
the fuel level at a desired time daily,
or when the fuel drops to a given
level.

The circuit-monitoring unit con-
sists of a complete package from
National Semiconductor Corp.,
and includes the company's
MM54104 Speech Synthesizer,
which produces a high-quality
female voice.

e

KODAK

THE KODAVISION 2400 “CAMCORDER” combines video camera and record-

The system can be fitted into
cars already in use. A car owner
can install it in his or her car's elec-
trical system in about an hour, or
have it installed by a garage that
specializes in automotive elec-
tronics, says the president of Audio
Systems.

The suggested price of the Voice
Warning System is $184.95.

Camcorder marks Kodak'’s
entry into TV imaging

Kodak, long-time leader in the
optical imaging field, is now enter-
ing the video-recording market
with an 8-mm camera/recorder
(camcorder) which combines in
one unita camera and a video tape
recorder, and weighs only a little
over five pounds. Kodak is also in-
troducing a wide range of video
tapes.

Two camcorders make up the

er, with a cassette little larger than an audio tape cassette. Extremely portable
and maneuverable, the 8-mm unit weighs only a little over 5 pounds.

Kodavision 2000 series: the man-
ual-focus 2200 and an auto-focus
2400, which also adds several
other features, including pushbut-
ton fade-in/out control and back-
light control. Both use an f/1.2, 6:1
power-zoom lens and an electronic
viewfinder. Picture quality is
claimed to be extremely high, “at
least equal in quality to that dis-
played from Yz-inch systems.” The
8-mm video cassettes are only
slightly larger than audio tape cas-
settes.

An interesting feature of the new
series is the playback equipment,
the “cradle,” which is connected to
the users TV. The camcorder is
placed in it to play back the record-
ing, with the camera's motor driv-
ing the tape, while its battery is
being recharged by the cradle.

Tentative list prices are $1,599
for the camcorder 2200, $1,899 for
the 2400, and $199 for the cradle.

NEMA makes Tech Alert
available to nonmembers

Since June 1973, the National
Electrical Manufacturers Associa-
tion (NEMA) has been publishing
for its members Tech Alert, a bi-
monthly newsletter on trends and
events in plant automation and
high-tech systems. Now Tech Alert
is available to nonmembers as
well.

The newsletter presents in a
concise and readable form, a sum-
mary of some of the leading-edge
issues relating to the complex au-
tomation process.

It spotlights emerging or critical
technologies, and tells where to go
for more information. It tells what is
happening within NEMA and its
Automated Systems Program; and
in other organizations, national
and international, that are working
on technology issues.

Tech Alert covers state-of-the-
art topics and critical legislative
and regulatory issues relating to
technology, and provides a con-
tinuing glossary of "technical
terms’ to help nontechnical man-
agers understand the jargon of
high technology.

For those who would like a free
subscription, write Tech Alert,
NEMA, 2101 L Street, N.W., Wash-
ington, D.C. 20037. R-E
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AN INNOVATIVE 20 MHz OSCILLOSCOPE
THAT EMPHASIZES OPERABILITY
$535*

The SS-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
systems by hobbyist as well as professionals. At the top of its class,
the SS-5702 uses a 6-inch rectangular, parallax-free CRT.

I %ﬁl@
[ GarZ 1| HZRSGILIOSGORE

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope has a maximum
frequency of 350 MHz. And the same technological expertise
and product quality that make this super high-frequency oscil-
loscope possible are incorporated in the SS-5702.

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity
100 ns/div to 0.2 s/div sweep
Differential input with ADD mode
DC operation (optional)

* User price, including probes.
IWATSU INSTRUMENTS INC,
® 120 COMMERCE ROAD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255

® |n Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208, TWX 610-492-0122
CIRCLE 51 ON FREE INFORMATION CARD

o $86L INMC



FEATURES

e 1mV/div high sensitivity design. Effective for

V-151F

measurement of weak signals.
* Employs TV sync separator circuitry with one
touch synchronization of both TV horizontal and
vertical signals.
» Delayed sweep function with one touch control
10 X magnification.
e Trace rotation system for easily adjusting trace

| @ITCHI

15 MHz
TRIGGERED SCOPE

QUANTITIES ARE LIMITED

SPECIFICATIONS

Vertical Deflection
Sensitivity

SmV/div to 5V /div £5%, 10 calibrated steps
1mV/div to 1V/div £6%

(When using x5 amplifier)

Uncalibrated continuous control between
steps 1: < 2.5 (provided with click-positioning
function}

Bandwidth OC to 15MHz, -3dB (at 4 div)
DC to 7MHz, -3dB (at 4 div)
(When using x5 amplifier)
Rise Time 24ns, (for x5) 70ns typ
Signal Delay Line -
Max. Input Voltage 600Vp-p or 300V (DC + AC peak , at 1kHz)
Input Coupling AC,GND, DC
Input Impedance Direct 1M ohm, approx. 30pF
Operating Modes Single-trace
X-¥Y Operation External trigger Input: X axis,
Vertical Input: Y axis
Sensitivity X axis: approx. 200mV /div.
¥ axis: same as Vertical input
Phase Difference DC to 10kHz within 3°

X Bandwidth
Dynamic Range
Vertical Output

DC to 500kHz, -3dB
4 div or more

inclination caused by terrestrial magnetism.

* Fine adjustin? click positioning function enhances
measuring efficiency.

e Signal output: Vertical output terminal to
Frequency Counter, etc.

e Z axis input provided — possible to use as CRT
display.

¢ One touch shifting of waveform slopes for easy
observation of rise and fall of waves.

HITACHI
30 MHz

F VR ITR
MODEL 302F
DUAL TRACE

WI/DELAY

Price does not include
probes. Probes $50. a pair
when purchased with
scope. $15. shippin

within continental U.S.

All HITACHI Oscilloscopes
feature 2 year parts & labor

Output Voltage 20mV /div or more (terminated into 5082}
Bandwidth 50Hz to 5MHz, -3dB
Output | o Approx. 500
Horizontal Deflection
Trigger Modes AUTO, NORM, TV (+), TV (=)
Trigger Source LINE, EXT
Trigger Coupling AC
TV Sync TV sync-separation circuit
Internal 1 div or more (V sync-signal)
External 1Vp-p or more [V sync-signal)
Trigger Sensitivity Frequency Internal | External
20Hz to 2MHz | 0.5div 200mV
2 to 15MHz 1.5div 800mV
AUTO Low Bandwidth 30Hz
Trigger Slope *

External Trigger Input Input impedance: approx. 1M ohm,

30pF or less

Max. input voltage: 100V

(DC + AC peak at 1kHz)

0.2us/div to 0.2s/div. £5%

19 calibrated steps

Uncalibrated continuous control between
steps 1: < 2.5 (provided with click-positioning
function)

Sweep Time

Sweep Time Magnifier 10 times (£7%)
Max. Sweep Time 100ns/div (20ns/div and 50ns/div. not
calibrated)

Amplitude Calibrator
Waveform

Voltage

Power Requirements

Approx. 1kHz £10% (typ), square wave
0.5V +5%

100/120/220/240V £10%

50 to 60Hz. approx. 40W

Di i Approx. 275(W) x 190(H) x 400(D) mm
Waight Approx. B.5kg

Price does not include probe. Probe $20. when
purchased with oscilloscope.
Full 2 year parts & labor warranty.

WE CARRY A FULL LINE OF HITACHI
OSCILLOSCOPES

warranty.
\\\oo\\ We don’t just take : MM:::!Q m'm m.m hours.
OQ’Q?‘S\ orders, we ship them S Pursonal checka — plases Rl 3 Wesks tor hiack: 10 olewr

Advance Electronics
endeavors to keep everything

we advertise in stock for
immediate delivery.

GO
Oo@
N

= All prices plus shipping charges. Please call for sppropriate
charges. Use our toll free number.

® New York State residents add appropriate sales tax.
® PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
Quantities are limhed




HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

PRICES DO NOT INCLUDE

* PROBES, PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL U.S.

m Large 6" rectangular CRT with internal graticule.
B 20kV acceleration potential.

® 500 p.V/div high sensitivity.

® Quad-trace.

® Equipped with delayed sweep function.

®m Simultaneous enlarged waveform (delayed
sweep) and entire original waveform (Main sweep)
displayed on the CRT. (Alternate sweep function

® Single sweep function.

T — ® TV sync separator circuitry with one touch

= synchronization of both TV horizontal and vertical signals.
HITACHI 100MHz

QUAD TRACE DELAYED SWEEP V-1050F | o~
OSCILLOSCOPE #, :

;raLt?crgfe '6" rectangular CRT with internal H lT ACH I 60M H z

B 10 kV acceleration potential. DUAL TRACE DELAYED SWEEP

= 1 mV/div high sensitivity.

= Tipe tace OSCILLOSCOPE

® Equipped with delayed sweep function.
m Single sweep function. |
® Automatic focus circuit eliminates loss of Y

focusing. : A Ley
HOT LINE THE TEST EQUIPMENT SPECIALISTj]

TOLL FREE
CVEA 8000"223'022:074030 ADVANC
26 WEST 46th STREET, NEW YORK, N.Y. 10036 ELECTRM’C




4% DIGIT
MULTIMETERS

534901

MODEL
8060A

MODEL
1601

529995

e |solated 0-50VDC, continuously
variable; 0-2A in four ranges

* Fully automatic shutdown,
adjustable current limit

* Perfect for solid state servicing

¢ Sine, square and triangle output

¢ Varlable and fixed TTL outputs

¢ 0.1 Hz to 1MHz in six ranges

® Push button range and function
selection

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

77

| PUWER SUPPLIES

® 0.3% Accuracy

e Manual or
Autorange

* 10A + mA Range
* Beeper

* “Touch-Hold”
Function

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

FLURE

* Frequency measuements to
200KHz

* dB measurements

* Basic dc accuracy 0.4%; 101V,
10 nA and 10 m() sensitivity

* Relative measurements

* True RMS

* High-speed Beeper

$3 2 9 o MODEL 1650

* Functions as three separate
supplies

e Exclusive tracking circuit

* Fixed output 5VDC, 5A

e Two 0 to 25VDC outputs at 0.5A

¢ Fully automatic, current-limited
overload protection

FUNCTION GENERATORS

3319 95

SWEEP FUNCTION

MODEL
3020

* Four instruments in one package.

— sweep generator, function
ganerntor, pulse generator, tone-
urst generator
* Covers 0.02Hz-2MHz
* 1000:1 tuning range

* Low-distortion high-accuracy
outputs

i

SERIES

MULTIMETERS

¢ Analog Display ¢ Rotal
DC e Resistance to » 32

Knob e Volts AC &
Qe 10 Amps ¢ Diode

Test e 3200 Counts ¢ Fast Autoranging e Function
Annunciators in Display ¢ Power-Up Self Test

® 2000 + Hour Battery Life w/ Power Down
Mode"” » New Test Leads ¢ VDE & UL Approval

® 0.5% Accuracy

e Manual or
Autorange

e 10A + 300 mA
Range

e Beeper

[ )
oA PRECISION e

TRANSISTOR
TESTER

$19995

MODEL
520B

® Now with HI/LO Drive

= Works in-circuit when
others won't

u |dentifies all three tran-
sistor leads

® Random lead connection

u Audibly and visually in-
dicates GOOD transistor

= 5199%
MODEL 830

® Automatically mea-
sures capacitance
from 0.1pF to 200mF

® 0.1pF resolution

® 0.2% basic
accuracy

u 3% digit LCD display

CAPACITANCE METERS

“Sleep

e 0.7% Accuracy
e Autorange Only
¢ 10 Amp Only

70 MHz Dual Time Base
SCOPE MODEL
——“—-_"_" 1570

iFs = |

PRICE DOES NOT

INCLUDE PROBES

¢ 1mV/division sensitivity to 70
MHz

* 500 i Vidivision cascade
sensitivity

* Four-input operation provides
trigger view on 4 separate inputs

¢ Alternate time base operation

* Switching power supply delivers
best efficiency and regulation at
lowest weight

515995

MODEL 820
u Resolves to 0.1pF

m 4 digit easy-to-read
LED display

m Fuse protected
against charged
capacitors

# Overrange indication




BECKMAN'S CIRCUITMATE °® :
ALL UNDER $100

Circuitmate DM 20—
3'2-digit, pocket-size
multimeter; 0.8% Vdc
accuracy, diode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

Circuitmate DM-25—
32 digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

Circuitmate DM-40 —
3Y%2-digit multimeter;
0.8% Vdc accuracy,
diode test, auto-
polarity, auto-zero,
auto-decimal

Circuitmate DM 45 —
3%2-digit multimeter;
0.5% Vdc accuracy,
diode test,continuit
baager, 10 amps A
and DC ranges, auto-
zero, auto-polarity,
auto-decimal

AVAILABLE NOW.. ...

The DM73 is the smallest digital
multimeter on the market. Its probe-style
design makes it ideal for taking
measurements in hard-to-reach test areas.

*Small Size
sComplete
Autoranging
*“Touch Hold”
*Audible
continuity
checking

The DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply
select the function
ou want, and the

DM 77 automatically
sets the required
range.

TOLL FREE HOT LINE

212-730-7030

800-223-0474

26 WEST 46th STREET, NEW YORK., N.Y. 10036

THE TEST EQUIPMENT SPECIALISTj

ADVANC

ELECTRONIC




SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

WPIX BECOMES
SUPERSTATION

WPIX-TV, the popular New York City television Channel 11, is becoming the newest satellite
superstation, transmitted nationwide via a transponder on Westar 6. WPIX, with its full
complement of New York-area sports events, movies, and other programming, will be beamed
by United Video, the same satellite carrier that made WGN-TV, Chicago, into a superstation.

ESPN MAY
SCRAMBLE

ESPN, the mostly sports network on Satcom 3R, may begin scrambling its satellite transmis-
sion by year's end. The company is in the preliminary stages of analyzing how, or if, it could
begin encoding its signals; it would be the first ad-supported cable/satellite network to install
such scrambling to prevent reception by unauthorized earth stations. ESPN claims that pick-
ups by home and apartment earth stations diminishes the value of its programming to cable-
TV operators who pay for the 24-hour channel. HBO is already well along on scrambling tests,
and Showtime cable/pay TV network is considering a scrambling system.

SKY-HIGH
PREDICTIONS

More than 550,000 backyard earth stations will be installed this year, twice the number set up
during 1983, according to a forecast by KLM Electronics President Peter Dalton, an official of
the home earth-station association, SPACE. If Dalton’s prediction comes true, upwards of
875,000 dishes will be in place by the end of 1984, including units at apartments, schools, and
office buildings, as well as home satellite receivers. The price is now averaging about $2,500
apiece. (That's down from last year's $3,000 average.)

PLAYING
MUSICAL ORBIT
SLOTS

The FCC has shifted several orbit assignments for domestic satellites in an effort to head off
interference problems of C-band and Ku-band birds. Westar 5 (the C-band bird which
malfunctioned after launching from the February Shuttle) still has rights to 91° west longitude;
Westar 3, which had been in that slot, shifts to 81°, and Westar 2 continues operating from
current 78.5°. SBS 4, a digital-data satellite, will operate in the same slot in Ku-band. AT&T's
Comstar D3 will move from 88.5° to 86°, and GTE Spacenet satellite—due to launch this
summer—will go into the 89° slot.

DBS DRIVES

United Satellite Communications Inc. has accelerated its direct-broadcasting satellite ac-
tivities, introducing a five-channel service in Washington, Cincinnati, Richmond, and
Harrisonburg (VA) so far this year. (lts first site was Indianapolis in late 1983.) USCI expects
that by the end of the year 200,000 homes will have signed up to use the pay-TV service, which
comes in via Canada’s Anik Il bird. Subscribers pay $300 for installation then $40 per month
for service and equipment rental. Customers are also allowed to purchase receivers for $700
then pay only $25 per month. USCI plans to expand in 1986 to a higher-powered Ku-band bird
allowing coverage of all U.S. homes.

Meanwhile, Satellite Television Co., the Comsat DBS subsidiary, is firming up plans for its
late-'84 launch. Toshiba and ANCOM (a venture of Alcoa and NEC) have developed the
equipment package, which costs about $350 to $450 per home. STC plans to charge about
$15 to $20 per month for its 3-channel service.

OLYMPIC
TELETEXT

Olympic visitors in Los Angeles this summer will be able to use teletext on KTTV Channel 11, a
Metromedia station, to look up late results from the Games, find out about road conditions to
the scattered events, and even get tips about other area activities. Two hundred teletext
receivers, made by Zenith and Sanyo, will be placed in hotel lobbies, travel centers, and other
public sites around L.A. The project s part of a test by Metromedia and other supporters of the
World System Teletext format (which is incompatible with the technology that CBS and NBC
are using).

Sanyo’s plunge into teletext carries added significance, because it will build an integrated
set with decoder; the.company has also been actively involved in related text services, notably
as sole maker of TeleCaptioning decoders used for closed-captions of TV shows. R-E
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

DIGITAL PANEL METERS

| have been following the articles on digital
panel meters with interest. In the March, 1984
issue, | was particularly interested in the pre-
cision thermometer, since | am in the process
of building several for automatic controls in
my hybrid solar house. | am using both the
LM3911 and LM335 sensors. Even though
the latter is called a precision temperature
sensor, it really doesn't do any better than that
claimed for the one in Ray Marston’s article,
"How to Use Digital Panel Meters."

There is one flaw in the calibration pro-
cedure that | would like to point out, however.
It is a shame to build such a potentially accu-
rate thermometer and then calibrate it er-
roneously. Water does not boil at 100 degrees
C, except at 760 mm of mercury atmospheric
pressure. The boiling point drops about 1 de-
gree for each thousand feet of elevation; in

Denver, for example, climatic conditions will
cause the boiling point to vary about 2 degree
above and below the average for the par-
ticular altitude.

If the thermometer is calibrated to read boil-
ing at 100 degrees, and the altitude is appre-
ciably higher than sea level, the thermometer
will still be reasonably accurate in the lower

quarter of its range. But if one wants the best
accuracy, or is going to use it at higher than
normal weather temperatures, | suggest that
it would be better to adjust the boiling point
downward at the rate of 1 degree-per-thou-
sand feet of elevation. If higher accuracy is
required, one should take into account both
altitude and ¢urrent barometric pressure. The
details are beyond the bounds of this letter. Or
one could better calibrate the thermometer
immersed in a mixture of liquid and frozen
chemical of known freezing point, exactly as
with water for the 0 (zero)-degree calibration.
Or what is even simpler yet, immerse it in a
liquid held essentially at a steady tem-
perature that is monitored with a good lab
thermometer.

KENNETH E. STONE

Cherryvale, KS

continued on page 22

ONLY Vector kits contain:
@ Positive photo-resist coated AND uncoated copper laminate—no
messy photo-reversal—no spraying, dipping, or baking.

® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all.

® 1:1 circuit art rub transfers—IC sets, pads, lines, connectors,
symbols, letters, and numbers.

® Everything included —just add water and sunlamp or bright sunshine,
@ Liquid etchant and developer—no dry chemical mixing problems.
AND

® Process choices—make circuit on copper and etch for 1 card.
Make circuit on film, expose, develop and etch for 1 or many cards.

e L e = v ormany e

| 4 cara o etchant = 1pc

e

32X A1 kit makes 7 PC cards, $50.59, 32X1 starter kit makes 2 cards, $21.11
11 not avallable locally factory order-fnciuge $3.00 snipping, U.5. only
Prices subject to change without notice
510177

Vector Electronic Co., 12460 Gladstone Av., Syimar, CA 91342

CIRCLE 59 ON FREE INFORMATION CARD
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SEND FOR OUR
ELECTRONIC COMPONENTS CATALOG

“ALWAYS IN STOCK”

TEST EQUIPMENT
WIRE 3 CABLE
CONNECTORS
RESISTORS
BATTERIES
SWITCHES
FANS
FUSES
CABINETS
TERMINALS
CAPACITORS
SEMICONDUCTORS
LAMPS L |NGICATORS
PROTOTYPING BOARDS
INTEGRATED CIRCUITS
HARDWARE & ACCESSORIES

o ok o ok ok ke ok ok ok Rk ko ok ok R ok ok ok ok ok ok ok K ok k

* CALL TOLL-FREE*:

IN MICHIGAN
|-B00-432-4364

HAT IONAL WATS
1-800-552-9232

TUBERGEN & ASSOCIATES,
3124 N. STATE ST.
ZEELANC, Mi 49464

INC.

STOCK |NG DISTRIBUTORS OF ELECTRONIC COMPONENTS

B S T L s e e o o o T S
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COMPUTERS ARE
CREATING JOBS FOR
NRI-TRAINED.PEOPLE.




IF YOURE SERIOUS ¢
ABOUT MAKING
MONEY IN MICRO-
COMPUTERS, NRI
IS SERIOUS ABOUTy
SHOWING YOU HOW

The U.S. Depart-
ment of Labor projects §
job openings for qualified
computer technicians will'8
soon double. International =
Resource Development, Inc.,
estimates a 600% in-
crease in these jobs in
a decade. And most oft
these will be new jobs,
created by the expand= ¥
ing role of computers.

NEVER HAS THERE
BEEN A FASTER-
GROWING FIELD
OF TECHNOLOGY.

Many people are
afraid of losing their jobs
to computers, but thousands
of jobs will be created for
those who are prepared to
meet the challenge.

With NRI training, you'll
be prepared. You can have a
profitable, exciting future as
an expert who can handle the
operational, programming and
technical aspects of all kinds
of microcomputers and micro-
Processors.

LEARN IN YOUR SPARE TIME.

NRI trains you in your own
home, at your convenience...no
classroom schedule to meet, no
need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll get extraordi-
nary hands-on training on the
latest model in the most pop-
ular line of microcomputers:
the new TRS-80™ Model 4, with
disk drive for greater memory
capacity. The TRS-80 Model 4
complete with advanced features

TRS-80 is a trademark of the Radio Shack division of Tandy Corp.

=7
8]
I 5 .

with Disk Drive or the TRS-80 Color Computer with
NRI Computer Access Card...plus a professional
LCD multimeter, NRI Di: y Lab and hundred:
of demonstrations and experiments. It's all
yours to keep.

that are built right in...features
that are offered as options on
other microcomputers. Designed
to perform diverse personal and
business functions and to accept
the most software, the TRS-80
Model 4 is a great computer to
learn on...and it's yours to keep,
along with the disk drive!

LEARN HOW TO USE,
PROGRAM AND SERVICE
STATE-OF-THE-ART
MICROCOMPUTERS.

Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
simplest to the most advanced
...with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

Your NRI course will include the new TRS-80 Model 4 [

With NRI training you'll explore
your computer’s registers,
memory and input-output ports.
You'll even write programs to
control the circuits you've de-
signed and built. You'll perform
ghundreds of challenging
5 experiments, always
S backed by a full-time
§{ faculty ready to help you

personally.

When your NRI

training is complete,
you'll be a computer tech-
nician, ready for your first
job — servicing, testing or
programming all types of
7 microcomputers —in a re-
) arding and challenging
. new career.

THE CATALOG IS FREE.
THE TRAINING IS
PRICELESS.

Send the postpaid card
today for your FREE 104-page
catalog. It's a valuable guide to
opportunities and training in the

high-tech
-revolution.

/

For greater computer rﬁnory capacity, a double
density disk drive is Included.
You'll see how easily you become
part of the growing high-tech
world of microcomputers.

If the card has been re-
moved, please write to us today.

NRI School of Electronics
McGraw-Hill Continuing
Education Center
5 3939 Wisconsin Avenue
'
C"J-
Hill |

Washington, D.C. 20016

We'll give you tomorrow.

861 ANNM
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UNGAR DESOLDERING & SOLDERING

Special Pricing... Special Free Offer

Hot VAC Desoldering System Electronic Temperature

” / Reg $599.95 Controlled Soldering System
- 4 OUR SPECIAL PRICE with Built-in Controller

$37995 gg:lcgl’iﬂlﬂl $8995

GAR 9100 "\

hase°
, \(PREEEEAR
Model 4000\

Model 91 00 :

Built-in vacuum pump eliminates the need for shop air. Compact design and portability
make it ideal for use at any location where there is an AC electnical plug-in outlet

Includes: base unit with built-in controller, micro-size handle with THERMO-DURIC
heater, 1/16" #9012 screwdriver lip, sponge and lip tray, sponge, and Iron Holder
A low cost altemative in an operator-adjustable, temperature controlled soldering

RADIO-ELECTRONICS

[~]
(=]

Seli-Contained, Super-Quiet Air Pum?_ The vacuum pump is nol only virtuall ,
maintenance free, il is remarkably quiet. The pump operates only when the handle switch is system.
actuated. ® Electronic, closed-ioop rature control for maxmum precision ® Temperature is
Temperature Control: Variable solid-state control that adjusts the tip lemperature from operator-adjustable from 400°F to 800 F e Continuous, variable control so you can
500" - 1000°F. An electric circuil assures that transient spikes are fully suppressed thereby select the exac! temperature you need ® Neon “on-off” light ® Iron Holder can be
making the system sale for desoldering voltage-sensitive components. right- or left-hand mounted to accommodate all operators.

$250.00 ....84.50

TOLL FREE [800] 645 9518 in N.Y. State B00-832-1446
$251.00t0 500.00......6.50

T B VISA ® COD B Master Charge
master chaige B Money Order N.Y. State residents add  501.00 to 750.00.... 8.50
iy rmagaal v B Check appropriate sales tax. 751.00 to 1000.00 ....12.50
COD's extra (required 25% deposit) over 1000.00............ 15.00

ADD FOR SHIPPING AND INSURANCE

260 Motor Parkway, Hauppauge, N.Y. 11788

FORDHAN DISGOUNTS DISGOUNT
PRIGES ON HITAGHI SGOPES

We will beat any advertised price

60 MHz DUAL TRACE
DELAYED SWEEP
High sensitivity ® 1 mV/div
(10 MHz) ® 5 ns/div sweep rale
=) ® 3rd channel display (trigger
view) ® Variable trigger holg-off
® Full TV trig-

OUR PRICE
rod ﬁme 0’7_/}’ gering ® Single
or s @ el $995 Model 650F \
35 MHz DUAL TRACE SIGNAL DELAY LINE coneclion: WITH PROBES

Vertical sensilivity 5m V/div lo 5V/div
and 1m V/div 1o 1 V/div with 5X
amplifier ® Trigger modes Auto-
matic, Normal, TV (+). TM{—).

100 MHz QUAD TRACE
DELAYED SWEEP

OUR PRICE e O e
A trigger and B trigger ® High
359995 :a.er;::ilrtliv;l\\,f 500 p Vidiv (5 MH2)
tnggering. OUR PRICE
WELPTORES $1 299 95 ' Model v-1050-F
WITH PROBES

TOLL FREE [800] 545 918 ..\ sccoooosriss  Ao0rFoRSHERNG aND msuRaNcE

H VISA B COD N Master Charge $251.00 to 500.00...... 6.50

B Money Order N.Y. State residents add 501.00to 750.00.... 8.50
260 Motor Parkway, Hauppauge, N.Y. 11788

B Check appropriate sales tax. 751.00 to 1000.00 ....12.50
COD's extra (required 25% deposit)




we will beat any advertiseq price

BECKMAN Clrcultmate® DMM
s 95 s 7995 MODEL

® 3%-digil. pockel-size mullimeler ®
® 3'6-digil. pocket-size multimeler e 0.5% Vdc accuracy ® diode tesl ®
0.8% Vdc accuracy ® diode lest ® hFE capacitance ® continuity beeper @
lest ® conduclance ® 10 amps AC and conductance @ 10 amps AC and DC
DC ranges ® Autopolanty ® Aulo-Zero ranges ® aulo-polarity ® aulc-zero
® Auto-decimal aulo-decimal

H ITAC H I PORTABLE OSCILLOSCOPES

MODEL V-222 (20 mHz) MODEL V-422 (40 mHz)
REG. $695.00 REG. $895.00

- .
'.ebo ?

MODEL DM73

*60% =

® Smalles! digital multimeter on the markel. ® Probe- /
style design makes il ideal for tlaking measurements in
hard-tc-reach test areas.

B&K PRECISION

100 MHz FREQUENCY COUNTER ouR PRICE

... MODEL 1803
- : REG. $169.95 $14450

e —
] -
ﬂ ® 5 Hz o 100 MHz range 8 digit LED

filter ® BNC Connector Input @ Overflow
Indicator ® Battery or AC powered

e Charger/AC Adaptor included with Model
8l

display ® Leading zero blanking ® Low pass
L - "‘*J

NTSC COLOR BAR GENERATOR

MODEL 1251
REG. $995.00

OUR PRICE

*849°:

® Generales a wide variety of test signals and patterns ior comprehensive Eestlng
servicing and adjustment of vifually all pes ol lelevision and video equipment

® Video patlerns include standard NTS

color bars, -IWGQ, and staircase at two levels

of burst phase chrominance ® A full assoriment of convergence patiemns, raster

colors gated or full field multiburst.

TAL
CAPACITANCE METER

MODEL DCM-601
REG. $149.95

OUR PRICE

$ 7995

L] Dugulal cILspIay easy and cormect
readoul ® High accuracy: 100 PPM
0.5% @ LSkcircuil provides If?
refiability and durability ® LCOD display
provides low power consumplion.

FLUKE 70

e Analog Display @ Rolary Knob

® Volls AC & DC e Resistance 1032 Mo
® 10 Amps @ Diode Test ® 3200
Counts ® Fasl Aulorangmg ® Function
Annunciators in Disy \{4 Power-

Up Sell Test ® 2000+ Hour Battery Lilfe
wiPower Down “Sleep Mode™ ® New
Test Leads e VDE & UL Approval

743

*935%°

® 0.5% Accuracy

® Manual or Auforange
e 10A + 300 mA Range
® Beeper

FORDHAM

550 MHZ
FREQUENCY COUNTER

OUR PRICE

MODEL
FM-8 14995
REG. $199.95

* B-digit high frequency counter with a
switch selectable input usun%esmgle
BNC e Complelely assembled ® Pre-
Calibrated. Pre-tested

73

57995

©0.7% Accuracy
® Autorange Only
® 10 Amp Only

77
*425°°

® 0.3% Accuracy

o Manual or Aulorange
® 10 A + 300mA Range
.
L]

Beeper
“Touch-Hold™ Function

GALI. FOR SPECIAL PRICING

® New series of scopes provides high performance and light weight  Large B-inch
reclangular, internal graticule CRT e Autofocus circuit and scale illumination ® DC
offset funcion ® Voltage and frequency reading outputs ® High accuracy — +3%

e High sensitivity— 1 mV/div.

LEADE R NTSC WAVEFORM MONITOR

MODEL LBO-5860 OUR PRICE

R 51850

P_ermns displaying vertical interval tesl and reference
signals by fronl panel line seleclor,

NTSC VECTORSCOPE
MODEL LVS-5850 OUR PRICE

EEEE {1850

Canvenient method lor observing and measuring the
relalive phase and amplilude of chrominance signal
companents

MODEL WP-708
REG. $479.95
OUR PRICE

539995 iiedv @ s b |

@ Dual DC Volimeter ® Triple DC Power Supply ® Three separate completely
isolated DC power supplies; two 0-20V at 0-2A, one fixed 5V at 4A.

WELLER

SOLDERING STATION

SOLDERING STATION

. MODEL EC2000
OUR PRICE

MODEL EC1000
OUR PRICE

109 ——

e |dentical to the EC2000 except LED the tip provides lemperature feedback
Digital temperalure readout to maintain lip temperalure ai a sel
he EC1000 is dial controlled point

* Conlinuously

vanable tip

lempearaiure

from 350 to 850 F ® Posilive ¥
temperature coellicient sensor inside

7+139%

B Masier Charge MY Stale

ADD FOR SHIPPING ANDINSURML‘E T0|.l. FREE
W VISA M CO0  resents add | $0-$25000. .§ 450

B Money Oroer appropnate | $251.00 o § 5DOI]0 [800] 645-9518

B Check sales tax $501.00 1o § 750.00. ...
§751.00 1o $1000.00.. ..
= in N.Y. State call 800-832-1446

COD's extra (required 25% deposit) | over $1000.00

Free Catalog on Request

260 Motor Parkway. Hauppauge, N.Y. 11788

7861 INAM
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RADIO-ELECTRONICS
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LETTERS

continued from page 15

THE COUNTDOWN CONTROVERSY

After reading Jack Darr's June 1983 article
on countdown circuits and L.D. Smithley’s let-
ter concerning the same, | did some research
to clear up the confusion in my mind and hope
that the results of my research will help give
other readers of Radio-Electronics a clearer
view of how countdown circuits function.

As Mr. Smithley said, the ratio of 15,750 to
60 (or 262.5) is not directly compatible with
counting. The same goes for the present day

15,734 Hz (horizontal) to 59.94 Hz (ver-
tical)—it’s still not compatible. To allow count-
down by a whole number it is necessary to
begin with 31,468 Hz which is twice 15,734
Hz, and then break it down to the horizontal
and vertical rate with the dividers.

For this discussion we will use RCA's CTC
99/101 color-TV chassis. IC V-400 performs
those operations by using a master-clock
VCO, which oscillates at 31.468 Hz. Iis output
is divided by 525 to obtain vertical pulses and
by 2 to obtain horizontal pulses.

Mr. Smithley was right in stating that; “Per-
haps the circuit is doing something that it is
nottelling him”. Also, Jack Darr did a good job
describing the operation, except for that one
minor detail, which is understandable when

ITS HERE!

IT'S FREE . ..

CONSOLIDATED ELECTRONICS I'NC

ERVICEMANSCATALOG

. . . AND IT'S YOURS!

Consolidated Electronics has a catalog that's sure to please you.
We've slashed 80% of our prices in this catalog. We at CEl are so
sure that you'll find our quality parts dependable that we've put a
TWO YEAR WARRANTY on everything. Not only that, CEl is
offering FREE shipping and handling. Just call us TOLL FREE for

details.

CALL TOLL FREE TODAY!

1-800-543-3568

NATIONAL WATS

1-800-762-3412

OHIO WATS

705 WATERVLIET AVE., DAYTON, OHIO 45420

IN DAYTON e (513) 252-5662

TELEX NO. 288-229

CIRCLE 18 ON FREE INFORMATION CARD

you consider how difficult it can be to find all of
the information on new circuits. | love your
magazine and Jack’s articles.

STEVEN JAY BABBERT

Worthington, OH

CORRECTION

| was extremely pleased to see my article,
“Instrument Landing Systems," in the March
1984 issue of your magazine. | would like to
point out one correction, however.

On page 52, fourth line from the bottom of
the first column, the text reads: “feet in width
at the outer marker or 3°."

In the original manuscript, that line read:
“feet in width at the landing threshold or 3°."

That makes quite a difference in the struc-
ture of the radiated signal, and may cause
some of our technicians to write in for clar-
ification.

Thanks again for publishing my article, and
| hope to send you another one soon.
BILL SEWELL
Schaumburg, IL

POSITIVE AGREEMENT

| couldn't agree more with the reader who
wrote, “Stay as you are,” in the March 1984
Letters column.

| am especially interested in video and re-
lated projects. As a continuance of explora-
tion of cable-television methods, | would like
to suggest an article and kit on how stereo
music is transmitted and received over cable,
i.e. MTV. Thank you for a fine “one-of-a-kind"
magazine.
JOHN R. DEAN
Thiells, NY

SUPERSTATION SATELLITE

| was very surprised to read the report pub-
lished under “Satellite/Teletext News" in the
January 1984 issue of Radio-Electronics.
That is because the EBU has no plans what-
soever "to launch a multinational satellite-su-
perstation during 1984."

The report appears to confuse a number of
separate developments making use of the
European Communications Satellite System,
only one of which involves the EBU. That is,
the contract concluded between the EBU and
Eutelsat for a ten-year lease of two transpon-
ders in the Eutelsat F-2 satellite. Those tran-
sponders will be used exclusively, to enable
certain of the point-to-point international tele-
vision circuits, whose use is coordinated by
the EBU, to be transferred from the existing
terrestrial facilities—which should occur dur-
ing the second half of 1984,

Those circuits are used only for the ex-
change of programs and news items between
the broadcasting stations and networks that
are members of the EBU, known as Eurovi-



sion. Access to them by third parties is not
permitted. | should be very grateful if you
would inform the readers of Radio-Elec-
tronics of those facts, as soon as possible,
and inform me of the source of your report, so
that | may take steps to prevent the circulation
of further such errors.

R. GRESSMAN, DIRECTOR

European Broadcasting Union (E.B.U.)

Something was apparently lost in the trans-
lation about European satellite activities. In
using usually reliable information about satel-
lite developments in Europe, the misin-
terpretation that Mr. Gressman suggests,
crept into the report. With so many countries
planning satellite services—including several
multinational projects—it's possible that
EBU's role was improperly stated. Thank you
for setting the record straight, and I look for-
ward to hearing more from EBU about Euro-
pean satellite activities—Gary Arlen.

ADDITIONS TO POWERLINE
TRANSIENT SUPPRESSOR

I'd like to congratulate Mr. Herb Friedman
on a fine article, “Build this Powerline Tran-
sient Suppressor”, in the September 1983
issue.

My two units (for two computers) are built
inside a surplus Executone telephone desk-
top machine. | made two small additions: a)
added MOV’s from “hot" 115-volts AC to
ground and from “neutral” to ground, to guard
against transients. b) added a 4-amp fuse in
series with the power-input line.

My units have been up and running for 4
months without incident, and have worked
beautifully under field conditions. Total cost
$25.00. Keep up the good work.

WEI-I LI
Seattle, WA

SCHEMATIC NEEDED

On the fifth of October, 1982, | purchased
an IBM Selectric-Redactron-1/O Printer/Type-
writer from a company called Computer Prod-
ucts & Peripherals Unlimited (CPU), for my
then new, VIC-20. Being very new to comput-
ers, | paid the $25.00 for the interface kit and
an extra $120.00 for the “tested & opera-
tional” machine. Unfortunately, the machine
was neither, and the kit consisted of one IC
and some illegible photocopies.

The company did make partial repairs, but
the machine still is not usable. | can not afford
to throw away over $450.00, so | would like to
contact anyone who has built the interface
and is willing to help out with the schematic or
layout. Please contact me for details and
costs. Thank you.

EUGENE WITHROW
254 Harken Street
Mansfield, OH

FROM THE BEST SOURCE FOR OSCILLOSCOPE
PROBES AND DMM/VOM TEST LEAD SETS.

Lk

u Low Cost

u High Quality

® Excellent
Performance

® Slender,
Flexible Cable

m Wide Range of
Choice

® Switchable X1 and X10
Attenuation Factor
® 100 MHz Bandwidth

MODEL SP100

4100

COUINE US. SALES & STOCKING SOURCE

P.0. BOX 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197
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TEST Your Prob
PROBES, INC. Specialists

~ Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mclntosh stereo equipment in the Mclntosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

Meclntosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

NAME _

T A R L,

ADDRESS

TODAY!

GITY A SR 5 T AT E s 7| P

If you are in a hurry for your catalog please send the coupon to Mc}‘ntosh.
For non rush service send the Reader Service Card to the magazine.
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Diskette
Users...

Whenyou've ¢
heard from
all the
animals in
the diskette
200, but you
need fast
delivery and
high quality
diskettes...

Diskette order desk

800-521-4414 |BE" | |-

In Canada 800-265-4828

Super Disk Wabash BASF
Choose your brand diskettes e diskettesiss  diskettes &=

Choose your price $0.99 each $1.14 each  $1.69 each

CE qusnt CE quant CE quant.

R Super Disk rice Wabash rice BASF rice

Product Description art # par dFk(S] Part # par dFk(s; Part # per dﬁak ($)
8" SSSD IBM Compatible 128B/S, 26 Sector —_— e Fi11 1.89 —_— i e
8" SSSD Shugart Compatible, 32 Hard Sector —_— — F31A 1.89 ———— _
8" SSDDIBM Compatible (128 B/S, 26 Sectors) _ _ F131 2.29 —_—— —_—
8" DSDD Soft Sector (Unformated) e _ F14A 2.69 _ —_—
8" DSDD Soft Sector (256 B/S, 26 Sectors) —_— —_ F144 2.69 _ —_
8" DSDD Soft Sector (512 B/S, 15 Sectors) — —_— F145 2.69 SRS —_—
8" DSDD Soft Sector (1024 B/S, 8 Sectors) e F147 2.69 _ ———
5%" SSSD Soft Sector w/Hub Ring 6431 1.19 M11A 1.34 —_——— E—
5%" SSSD Same as above but bulk product 6437 0.99 M11AB 1.14 — _
5%" SSSD 10 Hard Sector w/Hub Ring —— —_— M41A 1.34 —_—— —_—
5%" SSDD Soft Sector w/Hub Ring 6481 1.44 M13A 1.59 54974 1.69
5%" SSDD Same as above, but bulk product 6487 1.24 M13AB 1.39 —_—
5%" SSDD Soft Sector Flippy (use both sides) e M18A 2.59 ——— —_—
5%" SSDD 10 Hard Sector w/Hub Ring —_— _ M43 A 1.69 —— ———
5%" DSDD Soft Sector w/Hub Ring 6491 1.94 Mi14A 2.09 54980 2.44
5%" DSDD Same as above, but bulk product 6497 1.74 M14AB 1.89 —_— _—
5%" DSDD 10 Hard Sector w/Hub Ring —_ _ M44A 2.09 —_—— _
5v" DSDD 16 Hard Sector w/Hub Ring —_— _— M54A 2.09 ——— ——
5%" DSDD Soft Sector w/Hub Ring (96 TPI) 6501 2.84 M1BA 2.99 54992 3.34

3%" SSDD Soft Sector micro-floppy —_— e e PR s e

Lifetime warranty 6 year warranty Lifetime warranty

For m o re i nfo rm ati o n For more info on Super Disk call For more info on Wabash call For more info on BASF call
about this brand call: 800-521-4414 800-323-9868 800-343-4600

In Michigan 313-973-1111 In Hlinois 312-593-6363 In Massachusetts 617-271-4000



CE...your best source for diskettes
Foryou the diskette buyer, it's ajungle out there. There are
so many different brands to choose from, you needtogoon
a safari to find a good brand at a reasonable cost.
Fortunately, CE has already hunted for the best diskettes
and offers you an excellent choice at a CE price. To save
you even more, CE also offers bulk product where 100
diskettes are packed in the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5%’ diskette envelopes.

Quantity Discounts Available

Ourdiskettes are packed 10 disks to acartonand 5 or 10 cartonsto
a case. The economy bulk pack is packaged 100 disks to a case
without envelopes or labels. Please order only in increments of
100 units for quantity 100 pricing. With the exception of bulk pack,
we are alsowilling toaccommodate yoursmaller orders. Quantities
less than 100 units are available in increments of 10 units at a20%
surcharge above our 100 unit price. Quantity discounts are also
available. Order 300 or more disks at the same time and deduct 1%;
500 or more saves you 2%; 1,000 or more saves 3%; 2,000 or more
saves 4%; 5,000 or more saves 5%; 10,000 or more saves 6%;
50,000 or more saves 7%, 100,000 or more saves 8%, 500,000 or
more saves 9% and 1,000,000 or more disks earns you a 10%
discount off our super low quantity 100 price. Almost all our
diskettes are immediately available from CE. Our efficient ware-
house facilities are equipped to help us get you the quality product
you need, when you need it. If you need further assistance to find
the flexible diskette that's right for you, call the appropriate
manufacturers compatibility hotline telephone number listed at
the bottom of this ad. Dealer inquiries invited.

VALULIFE

Verbatim 3M
diskettes &s. diskettes &
$1.79 each
CE quant. CE quant.
Verbatim 100 price 3M 100 price Memorex
Part # per disk ($) Part # per disk ($) Part #
—_——— —_— 8SSSD 1.94 3062
3015
el SRS 8SSDD 2.39 3090
it i S 8DSDD 2.89 3102
——— —— 8DSDD-1024 2.89 3104
28820 1.79 5SSDD-RH 1.84 3481
28821 2.54 5DSDD-RH 2.59 3491
28823 3.44 5DSDD-96RH 3.49 3501
L —— 6100

Lifetime warranty
For more info on Verbatim call

800-538-8589

In California 408-245-4400

Lifetime warranty
For more info on 3M call

800-328-9438

In Minnesota 612-736-9524

Memorex
diskettes 5.
$1.84 each $1.84 each $2.09 each

5 year warranty
For more info on Memorex call

800-448-1422

Monday-Friday 9am-4pm ET

Buy your diskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to our
order desk and charge it to your credit card. Written purchase orders are
accepted from approved government agencies and most well rated firms ata
10% surcharge for net 10 billing. For maximum savings, your order should be
prepaid. All sales are subject to availability, acceptance and verification. All
sales are final. All prices are in U.S. dollars. Prices, terms and specifications
are subject to change without notice. Out of stock items will be be placed on
backorder or substituted for equivalent product at no extra costto you unless
CE is instructed differently. A $5.00 additional handling fee will be charged
for all orders with a merchandise total under $50.00. All shipments are F.O.B.
CE warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. UPS
areas for $6.00 extra, and are payable with cash or certified check.

For shipping charges add $8.00 per 100 diskettes and/or any fraction of
100 8-inch diskettes, or $6.00 per 100 diskettes and/or any fraction of 100
5%-inch mini-diskettes for U.P.S. ground shipping and handling in the
continental U.S. UPS 2nd day air rates are three times continental U.S. rates.
For Canada, Puerto Rico, Hawaii, Alaska, or APO/FPO delivery, shipping
charges are three times continental U.S. rates.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Order toll-free
in the U.S. Dial 800-521-4414. In Canada, order toll-free by
calling 800-265-4828. If you are outside the U.S. orin Michigan
dial 313-973-8888. Telex anytime 810-223-2422. Order today.
Copyright #1984 Communications Electronics™ Ad #050184
™

4 COMMUNICATIONS
ELECTRONICS™ r;...@
Computer Products Division g

]

°

€18 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888

oTDK i§

TDK
diskettes 5.

Fuji
diskettes s
$2.99 each

CE quant. CE quant. CE quant.
100 price TDK 100 price Fuji 100 price
per disk ($) Part # per disk ($) Part # per disk ($)
1.94 F1-S 2,69 FD1S-128N 2.99
1.94 —_—— _ e — —
2.39 ——— _— —_— —
2.89 F2D-S 3.29 FD2D 4.59
2.89 F2D-S1024 3.29 FD2D-1024 4.59
1.84 M1D-S 2.09 MD1D 2.99
2.59 M2D-S 2.84 MD2D 3.19
3.49 M2DX-S 3.89 MD2D-96TPI 4.49
3.74 mm—— e = —=

Lifetime warranty
For more info on TDK call

800-645-6571

In New York 516-625-0100

Lifetime warranty
For more info on Fuji call

800-223-6535

In New York 212-736-3335
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EQUIPMENT REPORTS

OF ALL THE DIFFERENT TYPES OF ELEC-
tronics test equipment available, the in-
strument that’s bought more than any
other is the multimeter. The handheld dig-
ital multimeter seems to be the type fa-
vored by most buyers today. We recently
had the opportunity to examine a good
representative of that class of instru-
ments—the model 3500 from Triplett
Corporation (One Triplett Drive,
Bluffton, Ohio 45817).

Although the 3500 is an autorange
model, its measurement ranges can be
selected manually. Let’s take a look at
those ranges—it’s perhaps the best way to
get an idea of what the 3500 can do. Its
voltage ranges are: 0.2, 2, 20, 200, and
CIRCLE 101 ON FREE INFORMATIN CARD 1000 volts DC and 2. 20, 200, and 600

Triplett Model 3500
Autorange Digital
Multimeter

A ‘“user friendly,” hand-held
multimeter for the hobbyist or
professional

QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS' * fo1 FREE COMPLETE CATALOG

which includes coupon for $1.00 OFF purchase

IC-KOOLERS™ from  Stock Ho.Pins SCREW MACHINED SOCKET me— snie. (U=
ARIES ZERO /k, UNITRACK® dasials Mo s 14 .39 | PINS, loose. packaged inbags.ol T WIRE TI LOW PROFILE
% e 2walis o boat o 22225 14 .28 | [0t 0088 PACKAGRS 1T PAGE O T'
INSERTION Sgoduenglongertle 222268 16 .29 | i ool - J WRAP SOCKETS
m T ‘29 ith gold collet tin shell Stock No. (-
FORCE Just push iC-Kooler on - 22228 18-20 11311 is wire wrap with gold callel 18 1 SOCKETS Tin plated
SOCKETS - and atiom gt 1 v * 20K shel l— ]| Tin plated copper alloy
Ssaigaled Won'l shake Stoek bssadiad | EEUIL pllfl‘ogshor bronza. 688 contact pins
cam actuated, true zero R e e B | contact -3 wrap with gas tight seal.
insertion - tin plated solder Tl ' h solder i ping 8 4.06 § 4.45 53,98 | Stock Stock 100-
ﬁﬂ%ﬁ% l&:p&gl:gkb?isng L T O e 11,4 1075 450 e e ¢ Mo. No pm 1-99 :‘;61“ pins 1-24 25-99 999
L] . ! L] F
Prciting wire vrap. WILD ROVER 60/40 ROSIN CORE SOLDER Haea 16 39 na2 1s S19°93 093
Touch switch capsule S1ach Langth Watght 11303 16 .64 11203 18 A5
Stock Mo. ol Operating motion is 005" wilthout the /i Mo Dia (lest]  jor| Price 11304 18 73 11204 48 17
No. Pins 19 1049 S0 gse of 3 levored arm Exiremely fast on 50075 062 IS SH ] 11305 20 ‘99 11208 20 18
and off with low noi I - . 5
poss 2t aen s s | SSRGS gt o QLR a8 s 1308 22 172 Haoe 32 23 20
11057 40 B.81 595 535 sislance =615 radius by.160 Ihick. 50078 032 33 15 131 11307 24 1.25 11207 24 .22
11088 84 1202 10.50 0.45 s:;:_:‘:&rgo. 19 104 Up 50079 032 BB S 4 247 11308 28 152 11208 28 .26
$1.42 $1.28 L0080 032 175 8 457 11300 40 2.05 11209 40 37
_'_ =
Single Digit Displays - Common
EKI KITS come . 3M ScotchFlex® OPCOA  Cathoce
with all parts i INSULATION DIS- " Stock
necessary to PLACEMENT CABLES W-D ’ No. Colar 1 100
assemble! [Ny = STOCK WO, O ' 5 esolder with « " 12082 Red $1.12 § 99
2 Siac) No Bsass _— ;j:;.‘:aﬂ.;;'.:'.::. ritiEte (SR 255 0 [NOY ™ Gng hanat ? : 13085 Ganen.  yes 170
wt_zfg;:% It “wipes i — T' Eebe R 3' FRA ® Eliminates need for separate 12089 Orange 2.08 1.84
PR s 7.71 §m = a ;f ig 30,4 soldering iron and desolder pump! iu" ’ml“1 - Right Anule Sockel for Above
o Stock No. 88850 Low profil TR AWG Sizanded Fisi Cable (-GREY” cabie) Revolutionary new Elsctric b oA Diapie:
@ -.050 inch m:u 4 % 2068 5 2438 § 20.00 Desoldering lron. Easy. portable. S!ock
Whooper Alarm Kit centers - can be bent &312 1t 370 3Tas 128 93100, Fak B i No 1 100
makes a great alarm | or folded or “zi Pt i e 3.53 73 janc,ueid. spalionmalibe an 11010 $1.24 8 .99
o 11. 33 to separate Individual 93324 o142 @87 7188 industrial desolder station. No air fhes, )y
or siran. ... S 28 nwa Slu-wn Color cu.ucm ——————
MANY, MANY MORE ?Dnnaclomlntor- oaa0” 4304 8 3735 3 3078 required. Easy cleaning, 5
KITS AVAILABLE IN tﬁ:?:u':.';‘a';.ﬂ'n'.".ﬁ"' Esﬁa ‘: ‘EE ::\5 ‘ﬁég an Stock No.  Electrical Price .4 7 50 .l.B:E E OPTEL LCD's with pins
FULL LINE CATALOG |connecters! 03341 50 15600 13337 10883 13349 115VAC 50/60 Hz $2exs 517 Stock No. 47005 Sloc 5

MICRO Charts - colorul B" x
11" charts eliminate the need to
stumble through manuals

and summanes. Fully decoded -
inslant access - lotally
comprehensive - Gives pin .
ouls, cycle limes, buy notes, eic. efc

Descri 1

pe—— E H'H B ‘”005 3 UIB 5 s 595‘ 5.50
_ UL 47006 4dig. 5 595 5.50
Stock No. 47006 47007 4d. 7" 11.80 11.00

BB:BA stock no. 47007

The Battery Just Wrap™ Tool

New battery powered 100l wraps insulated

wire around 025 square Dosis wiihout need

for pre-cutting and pre- sirippang Complete

with bit and 100 it 30 AWG wire

Stock No Description Price
Battery jusi-wrap toal with b

PIN FORMING TOOL
puts IC's on their &
true row to row r
spacing, One side is

tor.300 centers, Flip tool ONE TOOL DOES

and 100 B, 30 AWG wire 35995 | Stock No. Relference over fordevices 8 thru 40 PINS! otchflex® Breadboard
M B B 350 'Ceniers Put_deuce - A
8 I%:‘ whils replacement wire 784 g% ; mg {05:3‘:.- o in tool and squeeze Stock No. Price comes vglh Izgock ;
100 1t yaihow replacement wire 7,54 and relatives .. Hand Tool 11058 $12.85 various Dual ats,
= 23014 54/7400 TTL P
= oK MACHII:?::“;'“;ESL 754 | 33015 Baslc Algoriihme . NEW! ANTI- STAT!C MODEL 10200 $14.95 453.‘53{'3:'&2'# tools.
(@) Kit can be used with
[ IC INSERTION/ LOW PROFILE DIP SWITCHES any of the six boards.
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Q $41.34 $1.95 per pack 03510  Eurocard Board, 63x 389
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S SINTEC . 250555 %05 el ki
= ) 010 $100. - 57 o0
CO. Frenchtown, NJ 08825 FREE in NJ (201) 996-4093 3213370,
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volts AC. Its DC and AC current ranges
are 20mA, 200 mA, and 10 amps. And its
resistance ranges are 200, 2K, 20K,
200K, and 2 megohms. A low-power-
ohms measurement mode is also offered,
with ranges of 2K, 20K, 200K, and 2
megohms. In that mode, you can measure
in-circuit resistances that are shunted by a
silicon diode or other such junction device
without turning on the junction. (The
maximum open-circuit voltage is less than
.4 volt in the Lpo mode.)

Another good way to get an idea of the
capabilities of the 3500 is to take a look at
the face of the unit and its controls. A 10-
mm, 3%-digit LCD readout dominates
the top half the unit, while a large rotary
switch (which lets you choose voltage,
resistance, or one of three current ranges)
dominates the bottom half. Three push-
push switches are located beneath the dis-
play. The first lets you choose AC or DC
modes (when measuring voltage or cur-
rent) or normal or low-power ohms (when
measuring resistance). The second but-
ton, RANGE SELECT, lets you choose the
proper resistance or voltage range. (When
first turned to the voLT or oHM mode, the
unit is in its auto mode until the RANGE
SELECT button is pressed. The current
ranges are chosen only with the rotary
switch.) The third button, ZERO ADIUST,
is used to zero the resistance reading when

the leads are shorted together. It can also
be used in the voltage or current modes to
make offset measurements (as long as the
two least-significant digits are less than
19).

Three input jacks are centered at the
bottom of the unit. The only time the leads
have to be changed is when making cur-
rent measurements in the 10-amp mode.
All of the jacks are of the recessed safety
type.

The accuracy specifications of the 3500
should suit the professional as well as the
hobbyist. When measuring DC voltage,
your measurements will be, at worst,
accurate to within .75% of the reading = |
digit (when the meter is correctly cali-
brated). For AC voltage measurements,
the worst-case specification is 1% of the
reading, =+ 3 digits (for signals between
40 and 500 Hz). In either resistance mode,
you can expect your measurements to be
accurate within 1.5%, =1 digit. The ac-
curacy of the 3500 drops when measuring
current: 1.7% =1 digit DC, 1.7% = 3
digits AC.

If you plan to make in-circuit measure-
ments with your multimeter, there are
some additional specifications that you
should look at. One of those is the input
impedance, which is at least 10 megohms
on all voltage ranges. When making cur-
rent measurements, the voltage drop

across the instrument is, at worst, 2/10
volt. For in-circuit resistance measure-
ments, the open-circuit voltage drop
across the leads is important. That voltage
is less than .4 volt in the low-power-ohms
mode, and less than 1.5 volts in the high-
power-ohms mode.

User features

The most “user-friendly™ feature of the
3500 is its autorange capability. When
making voltage or resistance measure-
ments, there is no need to select a mea-
surement range. However, you can, as we
mentioned earlier, select ranges manually
by depressing the RANGE SELECT button.
When you do that, the Aauto annunciator
will disappear from the display. As you
step through the ranges, the decimal point
on the display will change, as will the unit
annunciator.

One advantage of using the manual
range mode is that the meter’s response
time is improved for some measurements.
For example, while the response time
when making resistance or AC voltage
measurements is 5 seconds (maximum) in
the autorange mode, it is only 3 seconds
(maximum) in the manual mode. The re-
sponse time for DC voltage measurements
is the same in either the auto or manual
modes, about 3 seconds maximum. The
maximum response time for current mea-

High Quality. Low« Prices.

¢ Y
| AUT

MODEL DM-6500

There's no sacrificing
quality, even at this low
price. And check out these
| features:

e Autoranging

e Shock Resistant

* Continuity Buzzer

* Fuse Protection

* Safety Construction

ORANGING DMM
Priced at only

s75

MODEL DM-6590
ELECTRO-PROBE™ DMM

Lowest price available!

Including case

The hottest new instrument to hit the
market. Contains features such as:

e Autoranging

¢ Data Hold Button

e Shock Resistant Housing

¢ Continuity Buzzer

© 200 hr. Battery Life

RANGES
S D ANGES AC/DC Volts:  Resistance:
200m/2/20/200/ 1000V 2/20/200/500V 2k/20k/200k/2000k2
AC Volts: For more information on the DM-6500 and
2/20/200/600V DM-6590 see your local distributor or con-
AC/DC Current tact A.W. Sperry Instruments Inc., P.O.
200mA/10A Box 9300, Smithtown, N.Y. 11787. Phone:
Resistance: 800-645-5398 Toll-Free (N.Y., Hawaii, Alaska
200/2k/20k/200k/2000k call collect 516-231-7050).

The Measurable Advantage.
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surements is about 3 seconds for DC and 5
seconds for AC current. (Remember, au-
torange capability is not available for cur-
rent measurements. )

A useful “extra™ feature of the 3500 is
its audible tone. In the voltage or current
modes the tone is used (along with a
blinking initial *“1” in the display) to indi-
cate that the tester is overranged. In the
resistance mode, the tone is used for a
continuity indicator—it will sound when
the two least-significant digits are less
than 19 (in any range). Those of you who
find those tones annoying will be happy to
know that the feature can be turned off.

Protection

No matter how careful you are, it’s all
too easy to put excessive voltage across
the meter probes. For example (although
no-one likes to admit it), almost everyone
has at one time or another tried to measure
a voltage with a multimeter that was in its
resistance mode. That is, of course, why
manufacturers design protection circuits
into their meters. For voltage measure-
ments, the 3500 is protected up to 1000-
volts DC and 600-volts AC. In the resis-
tance and current modes, the unit is pro-
tected up to 250 volts AC. As for other
types of protection, its rugged plastic case

SPECIAL REPRINT
BUILD THIS ROBOT FOR UWDER $400

BUILD THIS
ROBOT FOR UNDER $400

A

BUILD YOUR OWN ROBOT!

Send today for your 52-page (8%2 x 11")
booklet containing complete reprints of
all eleven articles in the Build Your Own
Robot series by Jim Gupton.

This all-inclusive reprint gives you all the
data you need to build your own Robot.
B TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with-
out the need for an engineering degree or
special equipment. The robot is fully
mobile with manipulator arms to grasp, lift
and carry.

B MANIPULATOR ARMS and end-effec-
tors (hands) are what enable the robot to
perform useful tasks. Details of construc-
tion techniques and considerations are
fully explored.

Radio-Eleclronics
Robot Reprints

200 Park Ave. South
New York, N.Y. 10003

-
1

1

1

1

1

1

1

I |wanttoorder

; age and handling for U.5., Canada and Mexico.
1

1
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1

1

1
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Add 99¢ sales tax for New York State residents only

U.S. Funds only.

| want to order __
Postage and handling for all other countries.
U.S. Funds only.

Allow 6-8 weeks for delivery.

reprints @%12.00 plus $1.00 post-

reprints @$12.00 plus $3.00 Air

B MOBILITY BASE is not a lunar space
station. It is the drive system that permits
the robot to move from here to there. Full
construction details along with a discus-
sion of power sources is included.

B THE BODY—FRAME AND ROTATION
MECHANISM. This is the part that makes
Unicorn-1 look like a robot. Wood and
Formica are the materials for the body.
Motors and gears are what make it func-
tion.

B COMMUNICATIONS. How you can tell
your robot what to do. Preprogramming
techniques....radio control...computer con-
trol are all detailed.

B SENSORS. How to add sensors so your
robot doesn't bump into things.

_‘
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should protect it against rough handling.

The 3500 requires 2 “AA” cells—you
can expect 300 hours of operation from
two alkaline batteries. A low-battery in-
dicator appears in the display when there
are less than about 50-hours of operating
life remaining.

Triplett 3500

OVERALL
PRICE

INSTRUCTION
MANUA

The instruction manual that’s supplied
with the meter is adequate. It includes—
along with a listing of specifications and
instructions—a parts list, schematic, and
a parts-placement diagram.

The 3500 has a suggested price of $140,
which is about what you'd expect to pay
for an instrument with similar specifica-
tions. It comes equipped with two test
probes with screw-on alligator clips.
Other accessories are also available, in-
cluding a temperature probe, two high-
voltage probes (6 kV and 30 kV), a 20-
amp external shunt, and a variety of carry-
ing cases. You'll probably want to get one
of the cases—the 3% X 6 X 134-inch unit is
too large for a shirt pocket. R-E

Beta Electronics Pro-Kit |
PC-Board Fabrication Kit

Using a stencil is the best
way to make a group of
printed-circuit boards that
use the same circuit pattern.
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MOST OF THE CONSTRUCTION PROJECTS
presented in the pages of Radio Elec-
tronics require the use of a printed-circuit
board. Even when it’s not mandatory, it’s



usually a good idea to use one—PC
boards can reduce wiring errors and make
troubleshooting easier. But if a prepared
board isn’t available, what do you do?

One solution might be to make your
own, using a PC-board fabrication kit
such as Pro-Kit [ from Beta Electronics
(2081-A 3rd Street, Riverside, CA
92057). The kit is best suited for making
more than one board at a time—once
you’'ve done one board, it's not much
more work to do twenty more. That makes
Pro-Kit I well suited for club or school
projects that require many boards of the
same type. But because the results from
Pro-Kit I are close to professional quality,
you could even use it in business applica-
tions.

The process

Pro-Kit I uses a screening method (the
same method that’s used professionally):
you first make a stencil (pho-
tographically) of your PC-board layout
and apply resist ink to a copper-clad board
using the stencil—but it’s not as easy as all
that, as you'll see as we go through the
process step by step.

Once you have your artwork com-
pleted, you’ll need a right-reading emul-
sion positive which is used to expose the
stencil material in the contact printer
that’s included with the kit. (The stencil
material can be exposed in direct sunlight,
or under a sun lamp.) After exposing the
stencil material, you have to develop it,
rinse it, and then place it on the screen.

Beta Electronics Pro-Kit |

OVERALL
PRICE

INSTRUCTION
MANUAL

After blotting up the excess water with
newspaper, block-out is applied around
the stencil material. That, when dry, will
prevent the resist ink from flowing
through the screen. (It helps to save ink
and keeps the work area cleaner.)

When everything is dry (about 2 hours
later), you can pull off the stencil mate-
rial—but all that is removed is the plastic
sheet—the emulsion stays on the screen in
the area where you want the copper re-
moved (and prevents the resist ink from
being applied to the copper). The com-
bination of the block-out and emulsion on
the screen makes up the stencil.

Now that the stencil is all prepared, you
place your copper-clad board under the
screen and then pour resist ink on the
screen and ‘“‘pull” it over the stencil.

When the resist dries, you can etch the
board. All that’s left to do is to clean up.

The advantage of screening

You might wonder what the advantage
of the Pro-Kit method is. After all, you
could have gotten the same results, with
fewer steps by using a photo-resist meth-
od. But what if you wanted to make an-
other board? If you used a photo-resist
method, you'd have to expose another
board and worry about the exposure
times, rinsing, etc. And if you wanted to
expose five more boards, you'd have to do
the same thing five times more. With Pro-

Kit 1, all you'd have to do is to place
another copper-clad board under the
screen and “‘pull” some more ink over
it—you no longer have to worry about
exposure times. Beta claims that, with
practice (a lot of practice, as far as we
could tell), you should be able to get
enough speed to print 75 or more of the
same images in one setup. (If you let the
screen sit too long, the ink will dry on the
screen. But even if that happens, and you
still want to print the image more, you can
use lacquer thinner to clean off the ink
without disturbing the stencil.)
continued on page 40

Look

for trouble
...and find it.

New “Understanding Digital Troubleshooting”
book from TI.

The move is on to digital circuits, increasing the need
for expert maintenance and repair troubleshooting.
Before trouble finds you, get the new TI Under-
standing Series Digital Troubleshooting book. The book
covers basic concepts and operating principles and
leads you through to accurate troubleshooting
techniques.

This 264 page book s filled with the latest
information, clear illustrations and self-help
tests. It’s everything you need to find trouble

in digital systems.
u’.

TEXAS
INSTRUMENTS

and services for you.

Please send me Quantty Price  Mail to
u"?'m"d'".’ sn' -ul'“'rl:l S Texas Instruments
|~ (caaos) : @ P.O. Box 3640, M/S 54
[ Understanding Solid-State Electronics — 3rd
| At Al Dallas, Texas 75285
] o g Digtal (LCB3311) @ $6.95 Add $1.25 per book for postage and handling. Prices
| au g Microp (LCBAO23) @ 36.95 subject to change without notice.
{1 Understanding Calculator Math — (LCB3321) @ $6.95 !
I [] Understanding Communications Systems — Enclose check or money order with sales tax (except
(LCB4521) @ $6.95 AK, DE, NH, OR). Foreign orders must be in U.S.
l C] Understanding Computer Science— (LCB5471) @ $8.85  dollars and include shipping charges. No phone
l g:l_ndsrstandmu Pptmmcls—r :[LCB&?E} —_— (@ $6.95 orders, please‘
(LCB57T1) @ $6.95
| [ Understanding Electronic Security Name
| Systems —(LCB7201) @ $6.95
(O Understanding Electronic Control of Energy
| Systems—(caessr @55 Address
l {LCBT141) @ %%
I [ Understanding Electronic Control of Automation Ciry.
Systems — (LCB6641) —_— $5.95
] Sall Study Courses: :
[ AC Audio (LCBBBS1)/AG Text (LCWE168) — @su9s  Sue Zip
| [ DC Audio (LCB5922)/DC Text (LCWB161) (@ 524.95
| [) Leaming Center Library Catalog (CM-T10L) Free 72336 @ 1984 TI RE684
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CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $605 per each insertion.
Reaches 235,323 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to: mini-
ADS, RADIO-ELECTRONICS, 200 Park
Ave. South, New York, NY 10003.

MAE-3, YAGI MICROWAVE ANTENNA —
High quality up to 60 dB gain 1.9-2.5 GHZ-50
mile range possible clear TV picture, pre as-
sembled probe with down converter,
1.9-2.5GHZ, power supply and RF amplifier,
1.9-2.5GHZ, 30dB gain, with co-ax cable in-
cluded. All mounting hardware, for fast and
easy installation. Special $89.95. Available
by phone or mail order only. Check or money
order, 5% Shipping and Handling on all or-
ders. KASHIWAGI ELECTRONICS CORP,
3555 So. Highland Suite 14 Las Vegas, Ne-
vada 89103, 702-367-1241. -
CIRCLE 63 ON FREE INFORMATION CARD

Introducing a Stereo Synthesizer with the
performance and features enthusiasts de-
mand. Unique circuitry produces a dramatic
stereo effect from mono sources while en-
hancing depth and definition. Usable with
TV’s, VTRs, or in broadcast, studio, or live
situations. Order 3 ways: Assembled w/case
$199.95; Kit w/case $149.95; Board only
$39.95. Includes extensive literature pack-
age, warranty, and MONEY-BACK GUARAN-
TEE. Checks, MC/VISA. Free kit catalogue.
RODCAR Electronic Sales; 9983 Monroe
Dr., Dallas, TX 75220; 214-351-9895.
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—
VIDEO

SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $1.50 first class P&H. Info $2.00, refun-
dable. RANDOM ACCESS, Box 41770-R,
Phoenix, AZ 85080.
CIRCLE 31 ON FREE INFORMATION CARD

Bring in those hard to get channels with these
low priced amateur microwave T.V. receivers.
New wide band multi channel reception in the
2.1-2.9 GHZ range. 100% legal for ITFS chan-
nels. We stock all types. Complete systems
from $43.95 in quantity. Every item fully guar-
anteed. Free shipping, Phone or mail order
only. C O D’s accepted. H.M.R. Sales, 221
East Camelback, Suite 1, Phoenix, Arizona
85012, Phone 602-993-0398.
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SATELLITE CONTROL CABLE—NEMAL
ELECTRONICS has designed a new series
of combination cables for TVRO installations.
These cables provide all necessary wires for
signal, motor and receiver power and sense
circuits together in one direct burial jacket.
TYPE-1 RG-59 + 9 conductor (2-18gu)
$495/1000', TYPE-2 RG-59 + 11 conductor
(2-12gu) $689/1000', TYPE-3 dual RG-59 +
11 conductor (2-12gu) $879/1000', all made
with milspec RG59, 96% copper shield,
tinned drain wires. Over 500 types of cable,
connectors, SMATV products in stock. Autho-
rized distributor Kings-Amphenol-Columbia.
NEMAL ELECTRONICS Inc., 12240 N.E.
14th Ave., N. Miami, FL 33161 (305)
893-3924.
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THE High Performance Kit Company!
Quality components and SOTA designs
make these audio kits superior performers.
Reviewed in AUDIO,SBLE SOUND, THE
AUDIO AMATUER, and cover of POPULAR
ELECTRONICS. A partial list of audio kits
include; Parametric Equalizer, Analog Delay/
Ambience Extractor, Tape Noise Reduction,
Moving Magnet, and Moving Coil Phono Pre-
amps. Call or write for literature with full speci-
fications. PHOENIX SYSTEMS, INC.-RE2,
PO BOX 628, Manchester, Ct. 06040, (203)
643-4484.
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MINIATURE %W 5% CARBON FILM RE-
SISTORS offer superior overall performance
characteristics compared to carbon composi-
tion resistors - at significant cost savings! EIA
color coding. 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
American Express, accepted. Please add
$2.00 for shipping. California residents add
6% Sales Tax. No C.0.D. ACORN INDUS-
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711. 1300-D E. Edinger
Ave., Santa Ana, Ca. 92705. (714)
547-8424.
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SHEET METAL WORKER—The 24" TRIOK
is a Press Brake, Shear and Slip-roll ma-
chine-perfect for research and development
or maintenance shops. Over a thousand ma-
chines world wide in little to the largest com-
panies. For free literature on this and our
other sheet metal working machines contact:
PACIFIC ONE CORPORATION, 513 Superi-
or Ave. Suite K408, Newport Beach, CA
92663, (714) 645-5962.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
36 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, Il. 60014, (815) 459-0666.
CIRCLE 89 ON FREE INFORMATION CARD

NEW PRODUCTS

For more details use the free
information card inside the back cover

CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $605 per each insertion.
Reaches 235,323 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to: mini-
ADS, RADIO-ELECTRONICS, 200 Park
Ave. South, New York, NY 10003.

FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products for assem-
bling, testing and repairing electronic equip-
ment. All products fully illustrated with
photographs, detailed descriptions and pric-
ing to allow for easy ordering by phone or
mail. Most orders are shipped within 24
hours. 100% satisfaction guarantee. CON-
TACT EAST, 7 Cypress Drive, Burlington,
MA 01803. (617)272-5051.
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SCANNER, the Bearcat model CP 2100, is
the first scanner radio designed as a pe-
ripheral for today's personal computers; it is
available in versions that are compatible with
the IBM PC, Atari 800, Apple Il and lle,
Osborne, and Commodore 64 personal com-
puters.

The model CP 2100 can monitor police and

grammed into the channel will automatically
appear on the screen.

The Bearcat CP-21005s basic package in-
cludes the radio, AC adaptor, plus a special
telescoping whip antenna with a 20" coaxial
cable and mating BNC connectors. Custom
5%-inch program diskette, custom interface
cable, and manual are packaged separately

fire calls, emergency transmissions, Coast
Guard rescues, aircraft communications, and
amateur-radio transmissions in the 10, 6, 2
and .7 (70cm) meter bands. Each of its 200
channels can be programmed to display the
source and location of a transmission, 10-
codes, and phone numbers. Whenever a
broadcast is monitored, the information pro-

CIRCLE 121 ON FREE INFORMATION CARD

for compatibility with different models of com-
puters. Software can be user-modified to suit
individual needs.

The Bearcat model CP 2100, including
both hardware and software packages, has a
suggested list price of $499.95.—Electra
Company, 300 County Line Road, Cum-
berland, IN 46229.

OSCILLATOR, model 4400A, has a 3-digit
frequency selector that eliminates any need
for a frequency counter for most applications.
It covers a frequency range from 1Hz to
100kHz.

CIRCLE 122 ON FREE INFORMATION CARD

The nearly distortion-free sinewave
(.001%) provides a source for measuring the
distortion of audio-preamplifiers, power am-
plifiers, communications systems, etc. It also
provides a 7-volt RMS output with a 3-posi-
tion pushbutton attenuator, calibrated in 20-
dB steps, along with a 30-dB vernier, giving a
total dynamic range of 90 dB. The model
4400A is priced at $695.00.—Krohn-Hite
Corporation, Avon Industrial Park, Bodwell
St., Avon, MA 02322.

CORDLESS PHONES, model FCT-246,
model FCT-266, and model FCT-346 (shown
in photo) all feature circuitry that provides se-
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curity against unauthorized use, and elimi-
nales interference and false ringing. The
three models also feature selectable guard-
tone frequencies and a handset that operates
at the maximum range allowed by the Federal
Communications Commission: up to 1500
feel.

The model FCT-246 features a 3-position
senlry switch, touch-button dialing, last-
number redial, and paging from the base to
the handset. It is priced at $129.95.

The model FCT-266 adds selectable pulse
or tone dialing to provide access to long-dis-
tance networks, such as MCI, SPRINT, etc. It
is priced at $149.95.

The model FCT-346 features continuous-

monitor digital-security coding to guard CIRCLE 123 ON FREE INFORMATION CARD

AN INNOVATIVE
20 MHz
OSCILLOSCOPE
THAT EMPHASIZES

Tektronix OPERABILITY

BECKMAN

= Polaroid

e TWATSU
O\ SS-5702
i  DC-20 MHz OSCILLOSCOPRE

HRAMEL=

6-inch rectangular, parallax-free CRT
POWER DESIGNS TV-V trigger

Variable sweep length

@ Double Lissajous figure

m:] 1 mV/div to 10 V/div sensitivity
100 ns/div to 0.2 s/div sweep
Differential input with ADD mode

*User price, including probes.

= O I-T E c ) The Professional Test Equipment Source

ORPORATION
The Instrument Mart
295 Community Drive, Great Neck, New York 11021

(516) 487-7430 outsice n.v. (800) 645-6535
s, Service, Renta ing Progr. —
e ai:fff"re?Ownsd ?Es:flf;tf:;egf :st : :;?Iab!e & .
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against unauthorized use and false ringing,
and a range selector for choosing normal or
extended range. Pulse or tone dialing allows
for access to long-distance networks, and
two-way intercom between the cordless
handset, and a conventional handset
plugged into the base is featured —Fanon,
15300 San Fernando Mission Blvd., Mission
Hills, CA 91345.

LCR BRIDGES, model 4225 (shown) and
model 4210 are second-generation models
claimed to be greatimprovements over earlier
bridges.

The model 4225 is a portable micro-
processor-controlled, AC-powered compo-
nent bridge with automatic or manual
component-display selection, and three oper-
ating frequencies. With a basic accuracy of
0.25% over a wide component-value range, it
is capable of displaying D and Q values for
reactive components. It uses a touch-sensi-
tive keypad, is operated in four-terminal mode

Peilard

3 - - ; ¥, = ..' .
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from a built-in test fixture, and is capable of
single-shot or continuous measurements.
The model 4225 carries a suggested list price
of $1195.00

The model 4210 offers accuracy of 0.10%
and numerous options; it shares the features
of the model 4225. The most important option
is the complete systems capability through
the RS-232 output and the |EEE-488 bus.
Complete remote command and data trans-
fer allows the instrument to play a key data-
acquisition role in automated parts handling,
component evaluation, and other applica-
tions requiring program control of a high-ac-
curacy bridge. The model 4210 is priced at
$1995.00.—Wayne Kerr, Inc., 400 West
Cummings Park, Woburn, MA 01801.

CONTACT BURNISHERS, the P-4 and P-6
are pocket-pen type burnisher/cleaners for
the communications, telephone, and elec-
tronics industries. They are designed for all-
type contacts: silver, platinum, gold, pal-
ladium, tungsten, molybdenum, and all other
precious-metal contacts. The burnishers are
light, and the flexibility of the blades can be
adjusted by varying its depth in chuck.

The burnishers are non residual, leaving no
grit or dust on the contact. Their insulated
caps permit working on “live" contacts. They
have interchangeable blades made of stain-
less steel, with an abrasive coating of alumi-
num oxide that insures minimum contact
wear.

The burnishers are 5%z inches in length, -
inch in diameter, and are available in two
types. The P-6 pen has 12 blades 3.16-inches
wide, 1% inches long, and .007 inch thick for




fine contacts and relays. The P-4 pen also
has 12 blades, and is Y-inch wide, 1% inches
long, and .007 inch thick for industrial con-

CIRCLE 125 ON FREE INFORMATION CARD

tacts and relays. Both are priced at $5.70
each.—dJonard Industries Corp., Precision
Tools Division, 134 Marbledale Road,
Tuckahoe, NY 10707.

MICROPHONE, model PZM-180, is a gener-
al-purpose microphone suitable for applica-
tions such as conferences, interviews, group

discussions, home-video productions, broad-
cast news and sports, and music recordings.
It uses the "Pressure Recording Process," in
which a miniature condenser-microphone
capsule is arranged very close to a sound-
reflecting plate or boundary. The capsule is
mounted in the “pressure zone" just above
the boundary—a region where sound coming
directly from the sound source combines in-
phase with sound reflected off the boundary.
That eliminates phase interference between
direct and reflected waves, resulting in clean-
er reproduction.

An integral handle allows the microphone
to be hand-held, stand-mounted, or simply
laid on any hard surface.

The model PZM-180 can be phantom-
powered or battery-powered; it requires no
external power-supply interface. It is supplied
with a battery for powering and a windscreen
to reduce pickup of wind noise and breath
“pops.” Self-contained electronics adapt the
unit for phantom powering, and connecting
the microphone to a phantom-power supply
disconnects the internal battery.

The suggested retail price of the model
PZM-180is $169.00.—Crown International,
1718 W. Mishawaka Road, Elkhart, IN 46517.

MULTIMETER, the B&K-Precision model
2804, is a 3-1/2-digit auto/manual, handheld
digital multimeter featuring 0.7%-volt DC ac-
curacy; diode test; audible-continuity check,
and 10-amp current range.

DC voltage ranges are 200 mV, 2000 mV,
20 V, 200 V, and 1000 V. AC voltage ranges
are 2000 mV, 20 V, 200 V, and 750 V. Input

impedance is 10 megohms. Resistance
ranges are 200 ohms, 2000 ohms, 20 Kil-
ohms, 200 Kilohms, 2000 Kilohms and 20
megohms. DC and AC current ranges are
200 mA and 10A.
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The diode test measures the forward volt-
age drop of a semiconductor junction at 0.6
mA; continuity checks are done through audi-
ble tones. The model 2804 is priced at
$60.00; that price includes test leads, spare
fuse, two AA batteries, and an instruction
manual.—B&K-Precision/Dynascan Cor-
poration, 6460 West Cortland Street, Chi-
cago, IL 60635. R-E

G.E. “Terminet 1200” featuring:
110, 300, & 1200 Baud (11, 30 & 120 cps), full KSR

& RS-232-C 10, compact, table-top configuration, upper
& lower case continuous band, made in USA by General
Electric. tested and operational.

CRT Terminals suit by a major OEM, these
I terminals include 3 microprocessor boards (Interface, CPU &

CRT) plus composite video & switching power supply 48K or roms,
‘Ergonomic” design and more. Experimenter special, includes Data,
Keyboard, RS-232 /0 plus much more. Seems to be quite powerful.

Parallel, TTL Input I/0 “Selectric”
TYPEWRITER/PRINTER These machines have built-in
driver and decoder circuitry and take TTL level, 6-bil

printer or both. “Table Top™ style case.

9" Composite Video Input CRT Monitor
Requires approx. 12 VOC @ 1-2A VDG in attractive case.
With schematics.

Shugart SA-400 “Mini-Floppy” Drives
Model SA-400, used, whole, untested, less power supply
& case. Data and schematics included. Removed from
Equipment.

Write or Call for Our Latest Flyer NOW!

“Selectric” is a

micro. Use as a typewriter (with add'l “repeat” circuitry) or as a KSR 1/0

character, plus a 4-bit function input signals. Easily driven by most any upgmnumul
nly!!

U

7 Plus Shipping

air required.
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® Self-contained vacuum pump - No shop
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~ Ityou have
put off learning more
electronics for any of
these reasons,act now!

[ 1/ don’t have the time.

L1 High school was hard for me and electronics
sounds like it may be hard to learn.

[ I can’t afford arny more education.
L1 I have a family now.

L1 I’m here. You’re there. ['ve never learned that
way before. I'm not sure it will work for me.

% Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in rea this maga-
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results.

You don’t have the time.

Be realistic. All you have in life
is a period of time. Use it. Try to
know more tomorrow than you do
today. That's the proven way to
success.

Electronics sounds like it
may be hard to learn.

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

You can’t afford any more
education.

Actually, you can't afford NOT
to gain the skills that can put you
ahead of the others. It makes sense
to invest in yourself through
education —learning a skill. If you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.

You have a family now.

All the more reason why you
have the responsibility to advance
Bourself. For the sake of your family.

0 you want them to have what
;,Ir%u had or have morethan you had?
e choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.

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

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

CIE is one of the largest inde-
pendent home study schools in the
world that specializes in electronics.
Although “big” does not always
mean “best; it is evidence that CIE
is a strong, successful institution
with the people and resources to
help you succeed.

Step-by-steplearningincludes
“ha%gg-on’Ptrajmng.

The kind of professional you
want to be needs more than theory.
That’s why some of our courses
include the Personal Training Labo-
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a I0MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that’s
essential today for anyone who

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more.

Your credentials can impress
employers.

One of the best credentials you
can have in electronics — or any
other career field —is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can beareal markin
your favor...government-certified
proof of your specific knowledge
and skills.

Find out more! Today. Now.

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

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

or your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions you may have.

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

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

RE-86

Cleveland Institute of Electronics, Inc.

Cl

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

YES...l 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 Zip

Age Area Code/Phone No. /

Check box for G.1. Bill bulletin on Educational Benefits: [ Veteran [J Active Duty

RE-86
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... with purchase of 35 fast moving
RCA SK Replacement Semiconductors.
Let's play balll When you purchase 35 of RCA's

fastest moving SK replacement semiconductors,

we’ll give you a deluxe corduroy baseball cap
(adjustable to fit your size) absolutely FREE.

All you have to do is see your participating RCA
SK Distributor and purchase the SKCAP 84

Kit and receive the FREE Nipper baseball cap.
Packed with the cap are eight hard-hitting SK
cartons containing:

QTY Stock Number

WWhAhOoOoOOo

SK3444/123A
SK3466/1097
SK3100/519
SK3051/156
SK3024/128
SKB8025/129
SK3854/123AP
SK3054/196

SK Replacement
Solid State

See your participating RCA SK Distributor,and score big with RCA's reliable solid state replacements.

RCA Distributor and Special Products Division, Deptford, NJ 08096



NEW IDEA

Turn-signal alarm

HOW OFTEN HAVE YOU FOLLOWED THE CAR
in front of you and noticed that its turning
signal was flashing without purpose. Per-
haps you, too, have left your turning sig-
nal on by mistake. The clicking sound of
the interrupter in many cars is almost in-
audible; therefore, its difficult to know
whether the signal cut-off has taken
effect. At other times steering turns are so
gradual that the cancellation switch fails
to do its job. A brute-force solution to
making the interrupter more noticeable is
to connect a buzzer between the two ter-
minals of the turn flasher relay (located
under the dashboard). However, that may
prove annoying to the occupants of the
car—making the cure worse than the
“disease.”

A more practical way of dealing with
the problem would be to provide a tone
circuit with a reasonable delay so that the
tone signal is activated only after the turn
signal is left on for an excessively long
time. That’s the approach taken by the
circuit described in here. If you’ve been
having a problem with leaving your turn-
ing signal on, perhaps this circuit will
interest you.

TS FLASHER.
RELAY

How it works

Figure 1 shows a circuit that can be used
to tell the driver of a vehicle when his or
her turning signal is left on for too long.
The circuit consists of IC1, a 555 timer;
transistor Q1, an MPS3702 PNP preamp/
driver; PBI, a piezoelectric buzzer (such
as Radio Shacks’ 273-065); along with an
assortment of resistors, capacitors, and
diodes. The 555 is connected in the mono-
stable mode, requiring only a momentary
negative pulse at pin 2 to trigger the tim-
ing cycle.

Power for the circuit is picked off the
flasher relay and applied to ICI, pin 8,
through diode DI. The negative pulse is
provided by an initially discharged capac-
itor C2. After the initial triggering, the
voltage across C2 rises as it becomes
charged through R4, a 10,000-ohm re-
sistor. That prevents subsequent inter-
ference with the delay function due to
false triggering.

Capacitor C3 and resistor R1 determine
the delay. With the component values
shown, a delay of about one minute will
be provided before the intermittent tweet
sound generated by the circuit begins. If

41
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higher values are used for C2 and R1, a
longer delay time will result. The light-
emitting-diode, LEDI, provides a voltage
drop to assure complete transistor block-
ing during the off periods of the flasher.
Alternatively, two diodes in series can be
used.—Walter K. MacAdam

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333—The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight-
position rotating adjustment, indexing at 45-
degree increments, and six positive lock posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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PO signs on fabric (but you’ll probably need a
EQUIPMENT REPORTS vacuum-frame contact printer for best re-

continued from page 30 sults). -
Of course. there are some disadvan-

tages to this method as well. It can be very

Another advantage of the screening messy. and it takes quite a lot of practice
method is that it can be used for things to get consistently good results, That’s
other than applying resist ink to copper- why our rating chart shows only a “*fair”
clad boards. For example, you can (using mark for “*Ease of Use.” Of course there’s
the appropriate ink) print component leg- no easy way to make PC boards—until
ends on PC boards, or the legends on the you get the hang of things. The Pro-Kit
front panel of your next project, or use it to takes a bit longer to learn than other meth-
print the PC-board solder mask. And you ods. but it can do more as well.
canuse it for non-electronics hobbies too. Another disadvantage to the kit is that
For example you can print posters or de- continued on page 93
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PTS makes my job easier with ‘one stop
shopping[‘. All the modules and tuners I need
ila

I needin i

are available right behind the counter. I can
get fast, 8 hour rebuilding, or I can makea
quick exchange at over 1500 distributors
throughout the country.”

Try PTS rebuilt modules and

tuners for:

« Fast 8 hour

rebuilding service

+ Full year limited

warranty

+ Availability at

over 1500 au-

thorized

stocking

distributors

+ Quality

rebuilts

that meet or

exceed

original

manufacturers’

specs

+ One stop
shoppin,

or all

makes/all

models

i PTS CORPORATION
For your free copy of the PTS P.O. Box 272
Price and Technical Information - Bloomington, IN 47402
Guide write: ~ (812) 824-9331
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HICKOK

Electronic Troubleshooting

WINNER

Hickok’'s MX333 with
VARI-PITCH® and LOGI-TRAK®

Instantaneous VARI-PITCH speeds:

* Voltage tracing

e Troubleshooting in hard-to-
reach locations

e Tuning type adjustments
e Resistance checks

e Digital logic troubleshooting

And . . . Detects signal charac-
teristics and abnormalities not pos-
sible with digital or analog meters.

LOGI-TRAK replaces the best
100MHz logic probes and offers:

e Eyes on the probe tip, HI/LO
indication

e |nstant identification of margi-
nal states and fault conditions

* 100MHz response

» 5n sec pulse detection

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

the value innovator
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THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue » Cleveland, Ohio 44108
[216) 541-BOB0
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Solid State
BAROMETER

Measuring and charting the atmospheric pressure
has long been recognized as an effective way to make
weather forecasts. Now you can build this state-of-the-
art barometer and make your own weather predictions.

BEFORE WEATHER SATELLITES CAME INTO
use, the barometer was perhaps the most
useful instrument for providing informa-
tion about future changes in the weather.
Both mercury and aneroid barometers
have long been used to measure the at-
mospheric pressure. But we're going to
show you a new type of barometer—a
barometer that uses a state-of-the-art sol-
id-state pressure transducer and gives a
digital readout of atmospheric pressure.

The barometer that we'll build can be
thought of as being made up of four basic
building blocks. As shown in Fig. I, they
include the pressure transducer, power
supply, signal conditioner, and the mea-
surement-and-display section. Let’s look
at each separately.

The pressure transducer

A transducer is a device which trans-
forms one form of energy to a different
form of energy. In this barometer. we’ll be
using a pressure transducer that converts
barometric pressure into electrical sig-
nals. The transducer is made by SenSym
(1255 Reamwood Ave, Sunnyvale, CA
94809) and is shown in Fig. 2. It is an
absolute-pressure device. That is, it mea-
sures pressure relative to a vacuum. (An-
other pressure-transducer type is the gage
type, which measures pressure relative to
ambient pressure.)

The transducer’s sensing circuitry is
deposited on a silicon chip that has a cav-
ity etched out to form a diaphragm. On the
top of the diaphragm (the “exposed™
side) is the pressure-sensing circuitry. The
other side of the diaphragm is a vacuum.
Figure 3 shows the structure of the device
along with the transducer’s pinout and its
schematic.

Changes in-ambient pressure affect the
deflection of the sensing diaphragm. The

SUDHIR K. GUPTA

] sienaL
CONDITIONER
| Y
PRESSURE
TRANSDUCER
MEASUREMENT
AND

Teavac DISPLAY
POWER
SUPPLY  [Tevoe

FIG. 1—THE SOLID-STATE BAROMETER can be
thought of as being made up of four blocks of
circuitry.
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FIG. 2—THE LX0503A pressure transducer is
ideal for barometric applications.

resistance of the piezoresistive elements
changes as the pressure changes. and thus
the output voltage changes. The voltage
on pin 6 (V) increases with an increase in
pressure. The voltage on pin 5 (V,) de-
creases (or goes negative) with increasing

SENSOR CAVITY

3/16-INCH

BRASS
PRESSURE
PORT

PR INCH DIFFUSED

SENSOR
ELEMENT

\STHESS

RELIEF
MOUNT

42/64-INCH

FIG. 3—THE STRUCTURE of the LX0503A is
shown in a and its pinout is shown in b. The
schematic of the device is shown in c. We will
not use the V; pin, which is normally used for
temperature compensation.

pressure.

The signal-conditioner section is nec-
essary to provide zero and offset correc-
tions for the transducer output. The signal
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from the transducer (about 40 millivolts)
is amplified to about 1 volt. That corre-
spondsto a display of 100 kilopascals (ab-
breviated kPa). We'll discuss that unit,
and others, shortly.

We want the power-supply section to
provide + 5 volts DC for the signal-con-
ditioning and measurement section as
wellas 6.9 volts DC for transducer excita-
tion. Therefore we can use an AC adapter
that provides 8 — 1l volts DC. Such adapt-
ers are readily available from many
sources, including Radio Shack. The
adapter’s output is filtered and regulated
by IC3, a 7805 5-volt regulator. A mono-
lithic voltage converter, [C4 (an ICL7660
from Intersil) provides —35 volts DC. Fi-
nally. a Zener diode is used to provide 6.9
volts DC 1o the transducer.

The measurement-and-display section
is based on a single-IC A/D converter
from Intersil: their ICL7106. The author’s
prototype used Intersil’s ICL7106 EV
panel-meter evaluation kit for a display. It
is capable of displaying 199.9 millivolts
or 1.999 volts full-scale. In our applica-
tion, the full-scale reading is set to 1.999
volts.

Circuit description

Conventionally, the pressure trans-
ducer is powered by a 10— 15-volt DC
power supply, and a 6.9-volt Zener diode
is shunted across the supply terminals
(pins 3 and 8). That provides an excitation
voltage of 6.9 volts DC. Unfortunately,
when that is done. there is a common-
mode voltage of about 1.8 volt DC at the
signal-output terminals (pins 5 and 6). We
do not want the small transducer output
signal of 30 — 40 millivolts to ride on such
a large common-mode signal.

To get around that problem, we can
either use an expensive instrumentation
amplifier with large common-mode rejec-
tion ratio (CMRR), or we can play a trick.
That is. we can use a bipolar supply of =35
volts DC instead of a 10—15 volt DC
supply. As shown in Fig. 4, we can con-
nect pin 3 directly to + 5 volts DC and we
can connect pin 8 through a dropping re-
sistor to — 5 volts DC. (We can obtain the
—35 volts from the ICL7660 that we dis-
cussed earlier; the power-supply sche-
matic is shown in Fig. 5. The ICL7660,
incidentally, is listed in this year’s Radio
Shack catalog.) A precision Zener refer-
ence across pins 3 and 8 regulates the
voltage to 6.9 volts DC. That technique
reduces the common-mode voltage to a
mere 100 millivolts. Now it is feasible to
use a conventional op-amp (like the
LM324) as a differential amplifier.

One quarter of that quad op-amp (ICI-
a) is used as a differential amplifier. It
amplifies the input signal by a factor of
about 22. We use ICI-b. another section
of the LM324 quad op-amp to introduce
the offset that will be required to calibrate
the barometer. The signal is further ampli-

+5V JE o

J RS s 3 RE

2RI

1
- IC2

A |z R2

2 3 10K

BYVeR L \ Vour
8 1C5 1
Lxos03A |5 ., 3| ICla o H?nm
R3 1/4 LM324 47K
<Al 10K
T IK < R4
2 220K =
FIG. 4—A ZENER DIODE is used to regulate the transducer's input voltage to 6.9 volts.
8-11VDC = J_ I LATIMGE N Y
c l
c2
Ol RTuFmsy c‘a
: TANTALUM ? 8
Ic4 5

+! TANTALUM

5V
ICL7660 ®
2 4 C5
: 10/25V
c4

10/25V
TANTALUM

GND

FIG. 5—THE POSITIVE 5-volt supply is easily converted to a bipolar supply by using the ICL7660

voitage converter.

fied by ICl-c to about | volt. That gives us
a scaling factor of 10 millivolts per kilo-
pascal.

Scaling the display

Barometric pressure is expressed in a
variety of units, including pounds-per-
square-inch (psi), bars, millibars, pas-
cals, inches of mercury, atmospheres,
torr, etc. Table 1 is a conversion chart to
help you convert from one unit to another.
To use that chart, look across the top for
the unit you want to convert from then
look down the side for the unit you want to
convert ro. Multiply the units you have by
the conversion factor indicated by the ta-
ble, and your answer will be in the units
you want.

Because we are using a 3'4-digit dis-
play, the maximum resolution is obtained
when the pressure is displayed in kilo-
pascals (millibar/10) or millibars. A baro-
metric scale of 95 kilopascal (28 inches of
mercury) to 105 kilopascal (31 inches of
mercury) more than covers the useful
barometric pressure range. You may think
that using the unit of pascal (a unit that
you've probably never heard of) is not a

good idea. However, that’s not necessarily
so. The pascal is the standard unit for
pressure or stress in the International Sys-
tem of Units (SI). ANSI (the American
National Standards Institute) has adopted
the pascal as its standard pressure unit. It
is equal to one newton per square meter
(N/m2). Weather reports often give baro-
metric readings in millibars as well as in
inches of mercury just as they give tem-
perature readings in both Fahrenheit and
Celsius. Conversion from kilopascals to
millibars is simply a matter of multiplying
by a factor of 10.

Construction

The project is built in two parts; the
transducer/power-supply board, and the
display board. A suggested layout for a
printed-circuit transducer board is shown
in Fig. 6. A parts-placement diagram is
shown in Fig. 7. However, it’s not really
necessary to use a PC board. It is just as
well to use perforated construction board
and point-to-point wiring. We do,
however, recommend that you use IC
sockets for all IC’s.

As we mentioned before, the display




PARTS LIST

All resitors 1/4 watt, 5% unless other-
wise noted

R1—1000 ohms

R2,R3,R6—10,000 ohms

R4,R5—220,000 ohms

R7—4700 ohms

R8,R9—100,000 ohms, multiturn trimmer
potentiometer

Capacitors

C1,C3—0.1 uF, ceramic disc.

C2—1 pF, 25 volts, tantalum

C4,C5—10 pF, 25 volts, tantalum

Semiconductors

IC1—LM324 quad op-amp.

IC2—LM329 6.9-volt precision voltage
reference

IC3—uA78M05 5-volt regulator (Fair-
child) or similar

IC4—ICL7660 voltage converter (Intersil)

IC5—LX0503A pressure transducer
(SenSym)

Miscellaneous: |C sockets PC or perfo-

rated construction board, Intersil evalua-

tion board ICL 7106 EV kit or any meter

with a 2-volt range, AC adapter, 8 — 11

volts DC

section of the author’s prototype is based
upon an evaluation board from Intersil—
their ICL 7106 EV kit. That was used as a
dedicated display. If you want to avoid the
expense of that kit (about $35), you can
use an ordinary digital voltmeter or even
an analog meter with a full-scale range of
2 volts DC.

If you do use the Intersil evaluation
board, follow the instructions that are sup-
plied with it to set the full-scale display to
2.000 volts. Keep in mind that there is no
need to use a battery to power the ICL7106
EV—the transducer/power-supply board
generates =35 volts that can be used for
powering the display board. Connect +35
volts to the v+ input on the evaluation
board and — 5 volts to the v— input. We
should note here that the current drain
from the + 5-volt supply should be lim-
ited to a few milliamps. Otherwise, degra-
dation of — S5-volt supply will result. You

i: 4-1/2 INCHES '

FIG. 6—FOIL PATTERN for the barometer is shown full-size above. The layout is not critical, and point-
to-point wiring can be used—but be sure to use a socket for the transducer.

should, however, have no problem power-
ing the display.

As we mentioned before, the use of IC
sockets is strongly recommended. The
pressure transducer can be installed in an
eight-pin socket. But don’t install it—or
any 1C’s—uyet. First install all resistors,
capacitors, potentiometers, and IC sock-
ets. Check for solder bridges and clean all
of the flux off the board. If you used point-
to-point wiring, be especially careful of
cold-solder joints. When you have dou-
ble-checked your work, you can install all
the 1C’s except the transducer.

TABLE 1—CONVERSION FACTORS

Apply 8—11 volts DC to the trans-
ducer/power-supply board and check for
= 5 volts DC at the output indicated in the
parts-placement diagram of Fig. 7. Also
check for 6.9 volts DC at the transducer
socket. Bend the transducer pins, recheck
the orientation, turn off the power, and
install it in the socket. If you wish, you
may install the transducer remotely and
connect it to the transducer board through
a four-wire shielded cable.

You can mount the unit in just about
any cabinet, but you should keep the
transducer outside the cabinet, or make

PSI PASCAL kPa MILLIBAR in.Hg mm Hg ATM TORR
PSI 1 14504104  0.1450  1.4504x10-2 049118  19337x102 14696  1.9337x10-2
PASCAL | 6.8946x 102 1 1000 100 3.3865%10°  183.32  1.0182x105 13332
kPa 6.8946 1%103 1 10 3.3865 013332  1.0132x102  0.13332
MILLIBAR |  68.946 1x10-2 10 1 33.865 13332  1.0132x108 13332
in.Hg 20859  29529x10* 02953  2.9529x10-2 1 3.9368%102 29920  3.9368x10-2
mm Hg 51714  7.5006x10-2  7.5006 0.75006 25.401 1 760.00 1
ATM  |6.8045%10-2 9.8692%10-6 9.8692% 102 9.8692x 10—+ 3.3422%10-2 1.3158x10-3 1 1.3158 103
TORR 51.714  7.5006x10-3  7.5006 0.75006 24.401 1 760 1
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FIG. 7—THE PARTS-PLACEMENT diagram for the foil pattern shown in Fig. 6.

sure that your cabinet is not-tight fitting.
The best place to mount the unit is in an
old aneroid barometer. Then you not only
have an interesting conversation piece,
but you can also use the old barometer’s
pressure scale as a conversion scale!

Transducer calibration

A typical transducer requires a two-
point calibration to correct for offset and
gain over the entire operating range. In the
case of this barometer, the actual operat-
ing range is limited to = 5% of the top of
the scale (95 — 105 kPa). Therefore, a sin-
gle-point calibration performed at the
middle of the range (100 kPa) may be
acceptable. So that we can please every-
one, we'll discuss both methods.

Before doing any calibration, switch
the unit on and let it warm up for about an
hour. Set potentiometer R8 to its middle
position. Obtain the barometric pressure
(using the local weather forcast or a ba-
rometer that you know to be accurate).
Using Table 1. convert the barometer’s
reading to kilopascals or millibars. (The
closer the reading is to 100 kilopascals,
the better.) All that is to be done for sin-

gle-point calibration is to adjust potenti-
ometer R9 until the meter displays the
barometric pressure.

If you can, it is best to use two-point
calibration. That's because a typical trans-
ducer requires an offset correction as well
as slope correction.

As a first step, perform the single-point
calibration that we just discussed and
leave the unit operating over a period of a
few days. Try to obtain two readings: one
at the low end of the scale (around 98 kPa)
and the other at the high end of the scale
(around 102 —104 kPa). On both those
days, note the actual barometric pressure
as well as the corresponding meter read-
ings. We’ll use a little mathematics to
arrive at the calibration values. Following
are some sample calibrations.

Let the old barometric pressure, P, =
98 kPa and the corresponding meter read-
ing, M; = 972 mV.

Let the present barometric pressure, P,
= 102.5 kPa and the present meter read-
ing. M, = 1030 mV.

The change in barometric pressure is P,
— P, = 102.5 — 98 kPa = 4.5 kPa

The change in the meter reading is, of

How to use your barometer to
predict the weather.

Although some of you will build this ba-
rometer simply because you enjoy build-
ing electronic projects, many more will
actually want to use it to predict the
weather. So that you can do that, heres a
crash course on what barometric-pres-
sure changes usually mean.

High-pressure cells generally bring fair
weather. In the northern hemisphere, the
air circulation is clockwise and winds are
usually light. The temperature can be
warm or cold, but will remain constant for
relatively long periods of time.

Low-pressure cells generally bring
cloudy weather, with rain or snow. In the
northern hemisphere, the air circulation is
counter clockwise, and winds are usually
strong. Tropical lows are warm, but other
lows are cold, or change to cold.

A steady barometer usually indicates
unchanging weather for one or two days.

Any rapid fall usually indicates that rain
or unsettied weather is on it's way. (A rapid
rise or fall in barometric pressure is gener-
ally considered to be 0.05 to 0.09 inches
(0.16-0.30 kPa) over 3 hours.) The lower
the pressure before the rapid change, the
sooner the rain will approach. For exam-
ple, if the pressure is 29.8 inches (100.9
kPa) and falling rapidly, a severe storm wll
pass within a few hours. A rapid rise sig-
nals that the storm is ending, and clear
and colder weather is on its way.

A suggestion to make the barometer
more useful is to inteface it with a comput-
er (such as the control computer that con-
cludes with Part 3 in this month's issue).
Then you could automatically chart the
changes in pressure and record the highs
and lows that occur. We'd like to hear
about your successes (and failures).

course, M, — M, = 1030 — 972 mV =
58 mV.

The generated slope is AM/AP or
(M, —M,)/(P,—P,) = 58/4.5 mV/kPa or
12.88 mV/kPa,

The slope that we require is 10 mv/kPa.
Therefore, the change in the gain required
is 10/12.88 = 0.776.

What we are going to do is to reduce the
gain generated by the op-amp by a factor
of 0.776. An example of how to do that
follows.

Measure the voltage at the output of
ICl-a. We'll call it V;. Presume that V, =
755 millivolts. Then the gain of ICl-c =
M,/V; = 1030/755. The required gain,
however, is 1030/755 x 0.776 = 1.059.
So the required output at ICl-c is 1.059 x
V, = 1.059 X 755 =799 mV.

Adjust the gain potentiometer, R9, un-
til the meter reads 799. Now adjust the
offset potentiometer, R8 until the meter
reads 1025 millivolts, corresponding to
the present barometric pressure. That
completes the calibration. Now you can
substitute your own values in the calcula-
tions and perform the calibration on your
digital barometer. R-E
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All About
Satellite TV

In this article we’ll look at how satellite TV
works, and answer many of the most popular
questions concerning it.

THE BASIC PROBLEM OF TELEVISION IS NOT ITS PRODUCTION BUT
its delivery. For instance, terrestrial broadcast TV has a lot going
against it. It is most suitable when the transmitting and home
TV-antennas can “see’ each other, with no intervening objects
between them. Unfortunately, there are a wide variety of inter-
vening objects around to cause problems, including hills or
mountains, and man-made structures such as buildings or
bridges. Another source of problems is the curvature of the earth.

The way to avoid the problems caused by intervening objects
and the earth’s curvature is to place the transmitting and/or
receiving antennas high enough. In the early days of TV, there
were suggestions about putting the transmitting antenna aboard a
plane. Later on, receiving antennas were placed on a mountain
top or other high location, with the received signals delivered to
paying subscribers via cable. Known as CATV (Community
Antenna Television) such a set up became the ancestor of cable
TV.

There is a more practical way of getting a TV transmitting-
antenna high enough and that’s by putting it on a satellite. Doing
that offers a lot of advantages. For one thing, the curvature of the

MARTIN CLIFFORD

earth, a limiting factor in terrestrial transmissions, doesn’t affect
satellite signals as much. Also, large buildings, bridges, moun-
tains and hills can not come between satellite signals and their
destination, so those causes of signal ghosts are eliminated.
Another factor to consider is that satellite television-signals are
transmitted at microwave frequencies ranging from 3.5-6 GHz
(C-band) to 12-14 GHz (Ku-band). At those frequencies, signals
are relatively immune to atmospherics, and are not bothered by
sunspot activity. Thus, if good quality receiving equipment is
used, you can expect television pictures produced by satellite
transmissions to be of nearly studio-monitor quality.

In the rest of this article, we are going to attempt to answer
some of the questions you may have had concerning satellite TV.
We are going to look at some of the things you should consider
when buying or setting up a receiving system, and also learn
what some of the terminology often used when describing satel-
lite-TV means.

Earth stations and TVRO'’s

Television programs are produced on earth, radiated to a
satellite and are then retransmitted back to earth. Any two-way
communications between the ground and the satellite must be
handled by an earth station, a facility equipped for both transmis-
sion and reception. A receive-only arrangement, such as an in-
home installation, is a TVRO, or TeleVision Receive Only setup.

Geosynchronous orbits

For satellite TV to be practical, some way must be found to
keep the satellite at the same position relative to the ground at all
times. That is done by placing the satellite at a distance from the
earth such that its orbital speed is zero in relation to the rotational
speed of the earth. The distance for such an orbit is 22,279 statute
miles (a statute mile is 5,280 feet). That distance is from the
satellite to a spot on the equator directly below it. Satellites in
such an orbit are geosynchronous (or geostationary), having an
orbital speed synchronized with the daily rotational period of the
earth (23 hours, 56 minutes, 4 seconds). See Fig. 1.

A geosynchronous orbit is a parking place for satellites, and,
like parking places anywhere, are in limited supply. North Amer-
ican satellites are put in orbit above the earth’s equator, in what is

1 REVOLUTION/DAY

GEDSYNCHRONDOUS
SATELLITE

1 ORBIT/DAY

FIG. 1—A GEOSYNCHRONOUS SATELLITE has an orbital speed equal to
the rotational period of the earth. To an observer on the ground it appears
to always be in the same place.
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known as the equatorial plane, between 79° west longitude and
143° west longitude. Right now there are 16 U.S and Canadian
satellites in orbit, the FCC has authorized 20 more U.S. satellites
by 1986. See Fig. 2.

Identifying satellites

Satellites can be identified in many ways: by designation, by
name, by position, or by any combination of those. Satellite
names and designations are usually followed by a number or
letter to indicate which member of the satellite family it is.
Sometimes a higher number is used to identify a satellite, but
there is no lower number, meaning that a new satellite has been
sent up as a replacement. For example, Westar 2 is a substitute
for the formerly existing Westar 1. The working lifetime expec-
tancy of a satellite is from 7 to 10 years

Satellite separation ;

Presently, satellites are spaced about 4° apart, with the excep-
tion of two Canadian satellites that are spaced 4.5° apart. That
translates to a distance of approximately 1838 miles. Of course,
satellites are subject to the gravitational pull of solar system
planets so they do not follow a smooth path. Instead, they may
have a wobble of as much as 60 miles, an insignificant percen-
tage of the 164,884 miles traveled each day. In order to place
more satellites in orbit in the equatorial plane, efforts are now
being made to reduce spacing distance. We'll see the importance
of spacing a little later on in this article.

Tilt angle

The tilt angle, or orbital inclination, is the tilt the satellite
assumes with respect to the equatorial plane, with the equatorial
plane being an imaginary, two-dimensional flat surface bisecting
the earth at the equator and extending into space. Tilt can be
controlled from the earth by radio, with the signals being used to
cause a hydrogen-peroxide-ignited/hydrazine-fueled thruster to
fire in a computer-programmed sequence.

Satellites aren’t put into space and then left to chance. Station
keeping, using a satellite’s telemetry tracking command sub-
system, is needed to maintain the satellite’s position with respect
to the earth. There are three axes of motion along which a
satellite can move, but each of those can be independently earth-
controlled. Flywheels on the satellite supply a counter torque to
any thrust or attempted movement from the desired position,
supplemented by the firing of small rockets.

Operating power

The power for operating the electronics gear aboard a satellite
is obtained from batteries. Satellites are equipped with wing-like
structures, which are deployed when the satellite reaches orbit,
on which are mounted solar cells that are used to convert solar
energy to electricity that is used to charge the batteries (see Fig.
3). Since the position of the sun with reference to the satellites
keeps changing, the panels are adjusted so as to keep them at
right angles to the sun.

Transponders

A satellite is not a passive relay station. It does not simply
reflect television signals, but receives them, processes them,
downconverts them, and retransmits them. Aboard each satellite
are a number of transponders, a type of transceiver that is capable
receiving signals from earth and retransmitting them. Transpon-
ders not only transmit video. but also both mono and stereo
audio, telephone messages, news reports, and data.

The average operating power of a transponder is 5 watts. That
is the DC power delivered to the RF power-amplifier output
stage. One exception is the Canadian satellite, Anik D, posi-
tioned at 104.5° west, which uses an average operating power of
11.5 watts. Note that larger amounts of power are available and
could be used. The reason it is not is that transmissions from C-
band satellites fall in the same microwave-frequency range used

™ GEOSTATIONARY
{GEOSYNCHROUS]

<7
N } L 22,300 Wil
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C n\.‘“--} \'/ 5
Erl~a—a_g g a8
G H m N O
UEST it
A SATCOM F5 143" W | ANIKB109°W
B SATCOM 1R 139" W J ANIK D1 104° W
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E COMSTARD4 127°W M WESTAR391°W
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H ANIKA2/3 1147 W P WESTAR 1/279" W

FIG. 2—NORTH-AMERICAN SATELLITES, and their positions in the equa-
torial plane, are shown here.
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FIG. 3—A TYPICAL TV SATELLITE. Note the wing-like structures which
contain the solar cells used to charge the batteries used for power.

by AT&T for the transmission of telephone communications and
if higher power levels were used, interference with those com-
munications could occur.

When signals are transmitted to a satellite, that is called the
uplink. Uplink transmissions use the frequency band from 5.925
to0 6.425 GHz. In the satellite, the signals are downconverted to a
frequency range between 3.7 and 4.2 GHz and retransmitted to
earth; that retransmission is called the downlink. See Fig. 4.

The number of transponders on a satellite is related to band-
width requirements. For video use, the bandwidth requirement
of a transponder is 40 MHz (36 MHz plus a 4-MHz guard band).
With a total bandwidth availability of 500 MHz (that total is
calculated by subtracting the lower frequency limit from the
upper one), that would permit 500/40 = 12 transponders only.
Yet, a typical satellite will have 24, not 12 transponders. As we'll
see shortly, signal polarization is taken advantage of to squeeze
in the extra transponders.

Note that not all satellites have the same number of transpon-
ders. Typically, North American satellites will have either 12 or
24. But some satellites have 6 or 10 transponders. And in the 12-
GHz-, or Ku-band (also known as the K Band), there are satel-
lites with as many as 32 transponders.

Signal polarization
As indicated above, the total available bandwidth would seem
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FIG.4—TELEVISION PROGRAMMING is uplinked from earth to an orbiting
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reception on earth.
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FIG. 5—WAVE POLARIZATION. A horizontally polarized wave is shown in
a; a vertically polarized wave is shown in b.

TABLE 1—CHANNEL ASSIGNMENTS

CHANNEL OPERATING FREQUENCY

(MHz)

1 3720
2 3740
3 3760
4 3780
5 3800
6 3820
7 3840
8 3860
9 3880
10 3900
11 3920
12 3940
13 3960
14 3980
15 4000
16 4020
17 4040
18 4060
19 4080
20 4100
21 4120
22 4140
23 4160
24 4180
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to limit the number of transponders per satellite to a maximum of
12. Additional transponders are accommodated by alternating
the polarization of the the signals they transmit.

A radio wave, and that, of course, includes television signals
as well, consists of a pair of fields—an electric field and a
magnetic field—at right angles to each other (see Fig. 5). The
polarization of a wave is described by the direction of the electric
field. North American satellites use horizontal and vertical polar-
ization. In addition, other types of polarization are used. Those
are right-hand circular and left-hand circular. Most international
satellites use circular polarization.

With alternating polarization, 24 rather than 12 transponders
can be used. That's because the signals from the adjacent tran-
sponders are 90° out-of-phase and thus they do not interfere with
each other even though their frequencies overlap. Because of that
overlap in frequency, the technique of using alternating polariza-
tion is termed frequency reuse.

Polarization is one method of allowing the same frequencies to
be reused. Another is by separating the satellites by a sufficient
distance in the sky. That’s the reason for the 4° spacing between
satellites we discussed earlier. Table 1 is a listing of channel
allocations for a 24-transponder satellite. The frequencies listed
are those of the unmodulated carrier. Each transponder is identi-
fied by a channel number, and every satellite having the same
channel numbers uses the same frequencies. That is possible, of
course, only if the satellite spacing is adequate to prevent inter-
ference.

Generally, if a pair of satellites are adjacent, one satellite will
have all its odd-numbered channels vertically polarized while the
other satellite will have all its odd-numbered channels horizon-
tally polarized. Alternating polarization is used only if a satellite
is equipped with 24 transponders. If a satellite has only 12
transponders, all transmissions will be horizontally polarized;
that is true regardless of whether the channel in question is odd or
even numbered.

Translation frequency

The frequency difference between an uplink signal and its
corresponding downlink signal is always 2.2 GHz. Thus an
uplink signal with a frequency of 5.92 GHz will be downlinked
by its transponder at 3.72 GHz. That 2.2 GHz relationship holds
true for every uplink and downlink pair and is called the transla-
tion frequency.

Space loss and power

With a distance of 22,300 miles to travel, the downlink signal
is heavily attenuated by the time it reaches earth, with a loss of
about 196 dB and an approximate signal strength of 0.5 X 10-20
watts. That is less than the thermal noise level that is present at
the ground.

Space loss also strongly effects the uplink signal. The RF
signal power at the uplink antenna ranges from about 400 watts to
I kilowatt. However, that is multiplied by the gain of the uplink
dish, which is commonly on the order of 50 dB, to give us the
effective radiated power, sometimes referred to as Effective /so-
tropic Radiated Power (EIRP). A gain of 50 dB translates into a
power ratio of 100,000. Thus, if the RF signal power is 400 watts,
and the power ratio is 100,000, then the EIRP is 400 x 100,000
= 40,000,000 watts. However, due to the effect of space loss,
the received signal at the satellite is on the order of microwatts.
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Footprint and boresight point

The EIRP of the downlink signal is its terrestrial strength and
can be plotted on a map in terms of dBW (decibels referred to 1
watt). Such a diagram, called a footprint, is shown in Fig. 6. The
actual shape of the footprint will vary with each transponder. The
center of the pattern is the area of maximum signal strength and is
called the boresight point.
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FIG. 6—THE FOOTPRINT of a TV satellite. The boresight point is the area of
maximum signal strength.

Signal processing

Uplinking a video signal to a satellite and then re-transmitting
that signal by a transponder isn’t a simple matter of signal
transmission. Since the signal will need to make a round trip of
about 44,600 miles, some signal processing is needed.

Signal processing isn’t a new concept. For example, standard
FM broadcast signals are processed by pre-emphasis (a method
of boosting the high-frequency component of the signal) prior to
being broadcast. Similarly, the audio waveform of a satellite-TV
signal undergoes pre-emphasis prior to uplinking. The purpose
is to improve the signal-to-noise ratio, since the FM demodulator
in the satellite receiver is noisier at the high-frequency end.
Compensation for pre-emphasis is supplied in the in-home satel-
lite receiver subsequent to demodulation by a de-emphasis net-
work. Following pre-emphasis the audio signal is frequency
modulated onto a subcarrier whose center or resting frequency is
somewhere between 5 MHz and 8 MHz. Representative audio
subcarrier frequencies are 5.6-, 5.8-, 6.0-, 6.12-, and 6.4-MHz.

Another signal processing method used prior to transmitting
the uplink signal is dithering of the video. That is done by adding
an energy-dispersal waveform to the video signal; that added
signal is a triangular wave having a frequency of 30 Hz, which is
the television-receiver frame rate. Its effect is to produce a more
uniform dispersal of the video-signal energy, thus eliminating,
or at least minimizing, video-signal energy concentration. (That
helps to reduce interference to terrestrial microwave links.) In the
satellite receiver in the TVRO home station, the effect of that
dithering action is countered by a video-clamping network.

Subsequent to processing, both the audio and video are used
to modulate a selected carrier frequency in the uplink C-bank.
Prior to delivery to the microwave transmitting antenna, the
modulated signal is strengthened by an RF power amplifier.

The signal from the antenna is reflected by a parabolic dish to a
selected satellite. Usually, the dish delivers its signals to a single
satellite, and so once the dish is properly aligned on a line-of-
sight basis with its selected satellite, it is fastened into a perma-
nent position. Dishes used for transmission are much larger than
those use in TVRO setups and a dish diameter, or aperture, of 30
feet is not uncommon. Large-aperture dishes are desirable since
the gain of a dish is directly dependent on its diameter.

The TVRO system—an overview

At the transponder, the uplink signals are downconverted and
re-transmitted to earth. On the ground, a TVRO system, such as
the one shown in Fig. 7, picks up the video and sound signals,
possibly selecting them from one or more satellites, and ul-

timately delivers them to a video monitor or the VHF input of a
television receiver. The signals are then displayed on either
Channel 3 or 4.

The most conspicuous part of the TVRO is the dish, most often
a parabolic reflector comparable to the reflector used in an auto
headlight. Although commonly referred to as an antenna, the
dish is simply a signal reflector, although it is an important part of
the antenna system. The dish has just one function and that is to
focus the signals of a single satellite to some point forward of the
dish, generally a distance of just a few feet. That focal point is the
entrance to a short rectangular or tubular waveguide (which is
just another type of transmission line, like coaxial cable or
twinlead). The concentrated signal is gathered by the feedhomn
(the entrance of the waveguide) and passed a short distance to a
small length of metal, often no more than 1-inch long—that piece
of metal is the antenna probe.

The signal voltage developed across the antenna probe is
immediately delivered to a low-noise amplifier, often referred to
as an LNA. The amplifier is a broadband type that uses
GaAsFET and bipolar transistors. The output of the LNA is fed
to a downconverter.

The downconverter, as its name implies, reduces or downcon-
verts the frequency of the C-band signals. Signals of lower
frequency can be connected by a cable to following components
with lower losses than if microwave signals were used. The
frequency conversion process is akin to that used in all super-
heterodyne receivers in which a local oscillator produces a signal
whose frequency is made to beat with that of the incoming
signal. The output of the downconversion process usually has a
frequency of 70 MHz and can be regarded as an intermediate
frequency (IF).

The LNA and downconverter, whether separate units or inte-
grated, are generally mounted on or near the frame supporting
the dish and must be shielded against the weather.

From the output of the downconverter, the 70 MHz IF is
brought via coaxial cable into the home and delivered to a
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FIG. 7—BLOCK DIAGRAM of a typical TVRO setup.

satellite receiver. In the receiver, the signal is amplified and then
demodulated into the original baseband audio and video.

The baseband audio and video signals are then remodulated,
either by a separate remodulator unit or one that is integrated into
the receiver. Demodulation is required since both video and
audio are frequency modulated and cannot be used “as is” by the
input of the television receiver. The RF carrier used in the
remodulator is the carrier frequency of either VHF channel 3 or
channel 4. The output of the remodulator is exactly like that of a
terrestrial TV-broadcast. That is, it follows the NTSC standard
(at least in North America) and uses AM for video and FM for
audio. The audio and video signals are then supplied to the
antenna input terminals of a television receiver, which can treat
them exactly like a terrestrial broadcast.

The final link in the TVRO setup is the television receiver. The
finest TVRO system cannot produce a quality picture if the
receiver is inadequate.

Licensing

No FCC license is required for a TVRO setup, although one
was once mandatory. On October 10, 1979, the FCC rescinded its
licensing mandate for TVRO systems. As a result, it is legal to
install and operate TVRO equipment. R-E



The Dish

One of the most important, and most
conspicuous parts of a TVRO system is the
dish. In this article we'll look at satellite-TV
dishes, including what they do and some
things to consider when selecting one for
your system.

THE DISH, EASILY THE MOST CONSPICUOUS COMPONENT IN A
TVRO system, has a double function: to gather in as much signal
energy as possible, usually from a single satellite, and to focus
that energy on the entrance to the feedhorn. A dish, then, such as
the one shown in Fig. 1, is just a large-sized, passive, signal
reflector.

The downlink signal to be picked up by adish is very weak, far
weaker than the uplink transmission. The DC input power to an
uplink final stage ranges from about 400 watts to a kilowatt; the
input power to a satellite’s transponder is often 5 watts. Another
reason that the downlink signal is far weaker than the uplink is
that the dish of an earth station supplying an uplink signal is
much larger than the dish of a TVRO. Gain, of course, depends
on the size of the dish. Thus, while the gain of an earth-station
dish used for transmitting is more than 50 dB, the gain of a
TVRO dish is about half of that.

Both the uplink and downlink signal suffer from space loss,
which is also called spreading loss. That loss is approximately
200 dB and is proportional to the distance squared between the
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Earth and the satellite; that distance is 22,300 miles. Because of
a satellite’s low EIRP and because of the tremendous distance
involved, by the time the signal reaches the TVRO dish it is down
by a factor of about 1029. As a consequence the received signal is
practically non-existent, as it is literally buried in thermal noise
at the earth’s surface.

Shape of the dish

Most TVRO dishes are parabolic, although some are spher-
ical. A spherical dish is merely a section of the surface of a
sphere, but things get a little more complicated when you are
dealing with a parabola. In a parabolic dish, a curve drawn across
the surface from any point on the perimeter of the dish to a point
directly opposite it will yield a parabola. In geometry, such a
curve can be obtained by sending a plane through a cone such
that the plane is parallel to an element of the cone. Thus, a
parabola is a conic section. A parabola can also be derived
mathematically from the formula Y2 = 4f X D, where Y is the
distance of the curve from its center, fis the focal length, and D is
the desired diameter.

Dish construction

All dishes are made of stainless steel or aluminum, but since
they are exposed to the elements, they must be treated with a rust
preventive, usually by using a bonding process, or coated with a
substance such as fiberglass. That is important since the oxida-
tion of a dish surface results in pits that deform the shape of the
dish and can produce inaccurate reflections causing signal loss at
the feedhorn. The coating that covers the metallic surface of the
dish is a type that is heat absorptive rather than reflective. The
objective is to direct as little heat as possible toward the feedhorn.
A dish can be stamped from a single sheet of metal or can be
petallized (made up of sections), and can be solid or made of wire
mesh. The petallized form, whether solid or mesh, makes ship-
ping easier, but requires assembly at the site. A petallized dish is
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FIG. 1—A TYPICAL WIRE MESH satellite dish is shown here on a polar
mount.
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also easier to handle if the unit is to be moved to a new site.

Another consideration is wind loading. The shape of a dish is
such that it offers maximum obstruction to wind gusts, and it
must be able to withstand those without being nudged out of
position. Wire-mesh screens have a higher wind-loading toler-
ance than those that have solid surfaces. Size for size, the mesh
types are lighter, since they do not have the added weight of a
fiberglass coating. Solid structures can also accumulate water,
and in freezing weather the water can form ice. Another disad-
vantage of the fiberglass coated dish is that, if improperly cured,
the covering material can warp.

Focal length and focal point

The focal length of a dish is the distance from the center of the
dish to the focal point, a small area where the reflected signal
energy is concentrated. The entrance to the waveguide feedhorn
is at the focal point. See Fig. 2.

Positioning the dish

Since the parabolic dish is made to face a selected satellite,
some provision must be made for turning the dish if reception
from more than one satellite is wanted.

To be able to “see’ a selected satellite, a parabolic dish must
be able to move horizontally and vertically. The horizontal move-
ment is variously known as the angle of rotation, bearing, the
angle of azimuth, or simply azimuth. The reference point for the
azimuth is the true North Pole, not the magnetic one. The
azimuth of the true North Pole is 0° (or 360°).

The vertical motion of a dish is its elevation, with the earth as a
reference at zero degrees, as shown in Fig. 3. The maximum
elevation of a dish is 90° and is along a line that is perpendicular
to the earth. At90°, the signal-collecting surface of the dish faces
straight upward into the sky.

Since all the satellites are in the equatorial plane, the elevation
of adish depends on its location. Along the equator the elevation
would be such that the dish points straight upward. Farther north
or south the angle of elevation decreases. Typically it ranges
from about 5° to 70°.

The orbital path of the satellites around the earth is a circle
surrounding the earth, parallel to the equator, 23,000-miles
high. North American satellites occupy a small part of that
circle, and are located in an arc from 72° west to 143° west
longitude. Just as the hub of a wheel has a small motion com-
pared to its rim, the movement in azimuth of a dish is measured
in inches even though the satellite are separated by thousands of
miles. If a parabolic dish is to pick up more than one satellite, it
must turn in an arc that follows the path of the satellites. Closer to
the equator that tracking path is more circular; farther north it is
more elliptical.

Dish VSWR

Although a dish sintply transfers the signals it receives from a
satellite, focusing them on the feedhorn, it can be regarded as the
first stage of the TVRO; that is, as the signal source. But not all
of the picked up energy is focused on the feedhorn, and as a
consequence there is an energy loss, with some of the signal
energy being returned to the dish. Ultimately, the unused signal
energy is dissipated in heat.

The relationship between the signal energy delivered to the
feedhorn and that which is not used is the Voltage Standing Wave
Ratio (VSWR). A typical value for the VSWR is 1:2, but the
closerthe VSWR is to unity (1:1), the better. Witha VSWR of 1:1,
the optimum amount of signal energy is accepted by the
feedhorn.

lllumination

The relationship between the dish and the feedhorn is a critical
one. For one thing, the dish must “see” the feedhorn, which is
another way of saying that the feedhorn must be at the focal
point. Similarly, the feedhorn must see the full surface area of the

FEEDHORN

LENGTH

FIG. 2—THE FOCAL LENGTH of a dish is the distance from the surface of
the dish to the focal point of the reflected signals.

ANGLE OF ELEVATION o
—

a2 EARTH

FIG. 3—THE ANGLE OF ELEVATION is taken with reference to the earth.

dish, not too little nor too much. The ideal set up is one in which
the dish is fully “illuminated” and the feedhorn receives signals
from every section of the dish. A partially illuminated dish is one
in which the full reflective surface of the dish isn’t used so that
the feedhorn doesn’t receive an adequate amount of signal.
Another possibility is the *“‘viewing” of the area beyond the
perimeter of the dish; that condition is known as spillover. With
spillover the feedhorn receives all of the reflected signal, but the
signal-to-noise ratio is worsened since the region beyond the
perimeter of the dish contributes noise, butno signal. See Fig. 4.

Dish gain

Dish gain is directly related to dish aperture and generally
ranges between 35 and 45 dB for a TVRO dish. Gain is a variable
and is usually higher at the high-frequency end of the C-band.
Specification sheets do not emphasize that point and often supply
only the highest gain-value. The gain of a 6-foot dish is at best
about 35 dB, with an increase in gain of approximately 1 dB for
each additional foot in dish aperture. That applies to dishes in the
6-foot to 11-foot range. Once the aperture gets beyond 11 feet,
gain continues to increase, but at a rate of about ¥-dB-per-foot-
increase in aperture.

The gain of a dish also depends on how well the surface of the
dish adheres to its intended curvature, and whether that curve is
parabolic or spherical. Warpage, corrosion, and deformation
caused by stress put on the dish surface, as well as debris
collected on it, all contribute to loss of gain.

Noise

There are two important electrical-noise sources that affect
TVRO systems. One of those is thermal energy, the energy
supplied by the sun. Noise caused by thermal energy is some-
times called space noise. The earth is also a secondary noise-
generator, acting as a heat-energy reservoir during daylight hours
and releasing that stored energy after sunset. That energy can
affect signals in the C-band, particularly when the elevation of
the dish is low.
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FIG. 4—DISH ILLUMINATION. A fully illuminated dish is shown in a, one

with insufficient illumination is shown in b, and one with spillover is
shown in c.

Noise can also be generated by solid-state components such as
diodes and transistors. The noise generated by those devices is
known as shot-effect noise and is caused by random movement of
electrons, which increases with temperature. Transistors for the
first active component following the dish, the low-noise ampli-
fier (LNA), are GaAs FET’s, which are noted for their low noise-
level compared to other transistors.

Noise figure

The noise figure, abbreviated as NF, is a comparison of the
signal-to-noise ratio at the output of a component with reference
to the signal-to-noise ratio at its input. Wide-band amplifiers are
more subject to high noise-levels since they are capable of
including a greater range of noise frequencies. Such amplifiers
also have fairly low gain, and so the amount of noise compared to
signal level tends to be higher.

Noise and the picture

Noise, carried through and amplified by a TVRO, can affect
the picture in several ways. Noise in the chroma portion of a
picture can consist of colored dots or small rectangular streaks
that can vary in intensity. That type of noise is sometimes referred
to as “confetti” or “sparklies.” The luminance portion of a
picture can also show the effects of noise. Noise there appears as
the black and white particles known as snow. Noise in the picture
can be caused by inadequate signal-levels or by electrical inter-
ference that’s overriding the signal level. Noise can also affect
the sound portion of the video signal, showing up as mainly as
hiss.

Carrier-to-noise ratio

Abbreviated as C/N, the carrier-to-noise ratio is a comparison
of the power contained in the downlink signal to the amount of
noise, with the result supplied in decibels. Obviously, the higher
the carrier and the lower the noise, the better the picture.

Beamwidth

A dish has the capacity to accept some signals and reject
others, although it can not select certain transponders of one
satellite while rejecting the signals of other transponders of the
same satellite. Instead, a dish has the ability to respond to one
selected satellite while rejecting the signals of other satellites.

sabejjite
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That is an important characteristic since all satellites use the
same downlink frequencies. In order for a TVRO system to
process signals from several satellites, it is necessary to re-aim
the dish.

Beamwidth is a measure of a dish’s ability to select the signals
from one satellite while rejecting those from others. The nar-
rower the beamwidth, the more selective the dish. One of the
advantages of dishes having larger apertures is that they are more
selective.

The shroud

A few dishes are equipped with a metallic ring mounted
around the perimeter. That ring is called the shroud. Measuring
from a minimum of 6 inches to as much as I8 inches, and
mounted at a right angle with the surface area of the dish, its
purpose is to block interfering signals from arriving at the sides.

Reception window

A small movement of the dish in any direction, either in
elevation or in azimuth, or both, is equivalent to a large motion in
outer space. As aresult, even a small change in the position of the
dish can produce a weakening of the received signal or its
complete loss. There is, however, a small area, called the recep-
tion window, through which the dish can be moved without
seriously affecting reception. The reception window can be
visualized as being parallel to the dish and located a few feet
away from it. See Fig. 5.

SATELLITE
MINDONE DOWNLINK

SIGNALS
TVRO DISH

FIG. 5—BEST SATELLITE-TV RECEPTION occurs when signals are re-
ceived through a small reception window.

The spherical dish

Although a parabolic dish is the more widely used in TVRO
installations, a spherical dish does have some significant advan-
tages. One of those is that its signal reflection accuracy can be
excellent, with a sharper area of focus than that of a parabolic
reflector.

Also, unlike the parabolic dish which must be precisely point-
ed at a selected satellite, the spherical dish (sometimes also
called a circular dish) does not need to face a satellite directly. In
fact, it can be as much as 20° off of a direct line and still produce a
usable signal. The result is the spherical dish can focus on several
satellites simultaneously; the focal point for each satellite will, of
course, be at a different location as shown in Fig. 6.

The spherical dish is generally a fixed-in-position type, con-
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sequently its support can be made quite substantial and may be
desirable in areas where wind loading is a significant factor. It is
also a suitable type where signal pickup from two adjacent
satellites is all that is wanted.

The chief disadvantage of the spherical dish, and one that has
diminished its popularity for TVRO systems, is its very long
focal length, often 12 to 20 feet.

.
DISH SATELLITEA =o
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FOCAL POINT
SATELLITE A

FIG. 6—A SPHERICAL DISH can receive signals from more than one
satellite, with each satellite having its own independent focal point.

Mounts for parabolic dishes

The mount used for a dish has two functions: the first and more
obvious is that it must support the dish, an important considera-
tion but particularly so in areas having occasionally strong
winds. The other requirement is that the dish must face a selected
satellite.

The simplest support is the fixed mount. Its chief advantage is
that it is permanently fixed in position, requiring no further
adjustment once good signal reception is established. Further,
such a mount can be reinforced so as to tolerate substantial wind.
The most serious disadvantage is that the dish is restricted to
pickup from one satellite only. In some instances that may be
desirable, as in the case of a newspaper using the services of just
one satellite, or a cable-TV earth station that communicates with
and receives signals from a designated satellite. In some areas
signal blockage by trees or buildings permits the use of one
satellite only.

For the average TVRO owner, though, a preferable mount is
the Az/El type. The Az/El (AZimuth/ELevation) has two axis of
movement: azimuth and elevation. Adjustments in positioning
can be made along either axis and those adjustments can be
handled either manually or by motorized control, at the dish or
remotely. The difficulty with such mounts is that making a
change in azimuth can affect a change made in elevation.
However, with an Az/El mount, the dish can be made to point at a
number of satellites and if a record is made of the positioning
points, moving the dish from one satellite to another is possible,
but tedious.

The most popular mount for TVRO installations is the polar
mount. With the polar mount, just the angle of azimuth needs to
be changed, with adjustments in elevation being made automat-
ically. A support of that kind can be controlled at the dish site or
remotely from the home.

TVRO site selection

A prime requirement fora TVRO system is a clear line of sight
to a minimum of one, and preferably more, satellites in geo-
synchronous orbit. The dish must have a clear view of a certain
portion of the southern horizon with no buildings, hills, or trees
blocking the downlink microwave-signals.

A preliminary examination of a proposed site for dish will
sometimes quickly determine if a TVRO system is feasible. A
good way to make that examination is to make a preliminary site
overview sketch as shown in Fig. 7. Note the variety of factors
taken into account in that sketch. Among the things often over-
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FIG. 7—A SITE SURVEY SKETCH. Note the variety of factors that the
survey should account for.

looked are the connections between the dish and the house. Your
sketch should indicate the length of coaxial cable that needs to be
run from the site to the satellite receiver in the home. Make
allowance for the fact that the receiver may be on an upper floor
or in a room not immediately adjacent to where the cable enters.
A good installation technique is to route all connections between
the dish and the house through PVC pipe that’s buried under-
ground. Special sealants are available for closing the entrance
and exit of the pipe to prevent water entry.

Another factor to be considered while doing your site survey is
the fact that the dish will need to be supported not only in terms of
weight but also wind stress. Thus, a concrete pad, which in-
volves the mixing and pouring of one or more cubic yards of
cement, is needed.

If a preliminary site survey is satisfactory, the next step is to
use a site tester. The site tester shown in Fig. 8 is one of various
types that can be used. The device looks like a miniature tele-
scope, but it does not have a lens. Instead, it has an elevation
plate calibrated in degrees, a bubble glass to help you keep it
level, and a built-in compass. The device is used to give a prior
indication of what satellites can be viewed and what obstruction
(i.e. tree) removals may be necessary.

Here are some factors to consider when selecting a site. Not
only must the dish have a clear line of sight to the satellites, but
there should be no overhead power-lines since the electrical noise
produced by those can override the signals. The selected site
should be clear of existing underground installations: phone
lines, power lines, storm drains, etc. It is also advisable to check
with municipal or township authorities to learn if there are any
restrictions on satellite-dish installation. In some instances, it
may be necessary to obtain the cooperation of neighbors for tree
removal or site clearance.

Following pickup by the dish the signals will be processed by
equipment mounted on or near the dish, but ultimately the
signals will need to be brought into the home. The maximum
distance between the dish and the home should be about 300 feet,
but remember that the shorter the cable, the less the signal loss.
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FIG. 8—IF THE RESULTS of the site survey are satisfactory, the next step is
to use a site tester such as the one shown here.

There is always the possibility of microwave telephone-inter-
ference since phone companies operate over the same frequency
range as satellite-TV signals. That is not a problem, unless the
dish site is in the path of such transmissions.

In addition to the information given by the site tester, it is
necessary to know the azimuth and elevation heading of the
various satellites for any particular dish site. That information is
often available in the form of a computer printout from dish
manufacturers. There are also commercial services that supply
such data. The azimuth and elevation readings, plus the informa-
tion from the site tester, will give you a preliminary indication of
which satellites will be available at the selected site.

Foundation types

We mentioned earlier that a concrete pad or foundation is
required in a TVRO installation. There are several types of
foundations. One type consists of a single slab of reinforced
concrete (see Fig. 9). Its advantage is that it distributes the weight
of the dish and the forces pushing against it over a large area. The
slab mount may be necessary in area where the soil is loose or
where there is a drainage problem. When installing that type of
foundation, it will be necessary to construct forms to hold the
cement and it is also advisable to use a gravel base before pouring
the cement. The single pole support of the polar mount must be
imbedded in the center of the cement slab and must be absolutely
vertical. The depth of the pole in the cement should be at least
two feet. As the pole is pushed into the gravel base and as the
cement is poured, make repeated checks of the pole using a large
bubble glass to make sure the pole is vertical. The concrete base
itself has no kind of orientation. Its only functions are to supply
support and rigidity for the mount.

After the cement has been poured, it should be allowed to
cure. The cement should be watered lightly about once or twice a
day, but the dish should not be mounted, preferably for a week.
How fast the cement will cure will depend on the ambient
temperature and moisture content of the air. Cement should not
be poured if there are predictions of rain.

Another type of foundation is the pier mount, shown in Fig.
10. A pier mount is used where a low frost line prevents the use of
a slab. An X-frame consisting of a series of wooden beams can
be used as a dish support, supplemented by a concrete pad. The
footing supplied by the pier resists movement in any direction.

The choice of the type of foundation is often dictated by
conditions at the sight. If the site is very rocky it may not be
possible to drill pier holes and so a slab foundation may be
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necessary, especially since it can be poured directly over rock.
If you need help in installing the foundation, some small
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FIG. 9—A SINGLE SLAB concrete foundation for a polar mounted satellite
dish.

contractors who are experienced in working with house founda-
tions can be consulted and in some instances they will take on the
job. In addition, manufacturers of dishes often supply sugges-
tions about dish supports, complete with plans and dimensions.

The dish and its environment

A dish is not an object that can be readily concealed. For that
reason there may be some apprehension on the part of family
members or neighbors about its appearance. The usual location
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FIG. 10—PIER MOUNTS can be used where a low frost line makes using a
slab foundation impractical.

for a dish is somewhere near the rear of the house, generally in an
area that isn’t otherwise used. A dish can be situated in a tree or
shrub area provided that none of those obstruct the front of the
dish as it sweeps through its arc.

From a low-noise viewpoint, the higher the dish is in the air,
the better. There are instances of roof mounts, but generally
those are in commercial applications. The roof must be strong
enough not only to support the dish but the wind force to which
the dish is subjected. Such installations require the approval of
town or city authorities. In some instances it may be necessary to
obtain a variance to avoid violating local building codes. R-E
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Satellite Receiver

ERI-7000

no bells

no whistles

just a
darn good
picture!

THE ELECTRONIC RAINBOW

ALNOD

MODEL ERI 7000

SIGNAL STRENGTH

[ HANNEL POLARITY POWER

BUY DIRECT FROM THE FACTORY... AND SAVE!!

Now-a-days everybody’s talking price. The
ERI 7000 Satellite Receiver is just what the
low-budget system installer needs, without
sacrificing picture quality.

Many satellite receiver manufacturers
camouflage their receivers operating ability
with lots of lights, meters, dancing
numbers, whistles, and bells. We at Elec-
tronic Rainbow think the...

1. Picture Quality
2. Serviceability
3. Value for the Money Spent

are the most important features.

The ERI 7000 is a satellite receiver with few
frills, just a darn good picture at a price you
can afford.

We know maintenance is often a problem.
Our modular construction is the most ad-
vanced system on the market today. When
something goes wrong, unplug the section
with the problem and insert a new module.

In a few minutes your ERI 7000 is back in
business. All other receivers are subject 1o
sending the receiver to a service center or
back to the factory. This takes weeks of
turn around time and you have a very upset
customer,

Ease of operation and simplicity of design
the ERI 7000 Satellite Receiver features:

e L. E. D. Bar Signal Strength Indicator
® Fully Tunable Audio

@ Polarity Selector

@ Full Band Variable Frequency Tuning

Every dealer can do most of the repairs
themselves. The receiver is made-up of 4
plug in modules.

1. Power Supply Module
2. 70 MHz Amp. Module
3. Video Module
4. Audio Module

With this superior design and engineering,
you can expect years of trouble free perfor-
mance,

L MAIL ORDER SPECIAL!
= ERI-7000

Satellite Receiver..... $425.00
LNA 100°........... $349.00

COMBATION 674,00

Inside the ERI-7000 SAVE $75.00

== Visa & Master Card Accepted -
VISA MasterCard .|
muSAy TO ORDER CALL 800-428-3500 ¥

Information Call 317-291-7262

ELECTRONIC RAINBOW 3

6254 LaPas Trail e Indianapolis, IN 46268

CIRCLE 20 ON FREE INFORMATION CARD



Receivers

Along with the satellite dish, antenna, and
downconverter, the satellite receiver is an
important part of any TVRO system.

THE SATELLITE RECEIVER IS ONE OF THE FEW PARTS OF A TVRO
system that is located indoors. It's main function is to convert
signals from the LNA so that they're compatible with your TV or
video monitor.

One of the first specifications that you'll notice about the
receiver is the number of channels it can receive. A receiver with
24-channel capability is best, even though not all satellites have
24 transponders (some are equipped with 12 or even fewer).
There are some satellite receivers designed for single-channel
input. Those are called dedicated satellite receivers and are not
for general home use. (They are usually used commercially to
pick up, for example, news from one satellite or programs from a
cable company’s single satellite.) The use of a dedicated satellite
receiver does have its advantages, though. Because you only
want to receive one channel, the receiver is a fixed-tuned type.
So the tuning control, once set, seldom requires readjustment. A
fixed mount for the dish is generally used with such receivers, so
once the dish's azimuth and elevation are set to focus on a
particular satellite, adjustments are no longer required.

The second type of receiver (and the one commonly used with
in-home TVRO systems) is known as a frequency-agile satellite
receiver because it has the capability of tuning from one channel
to the next. Such a receiver is shown-in Fig. 1.

Tuning frequency-agile receivers

The first step in tuning the in-home satellite receiver is to make
sure that the dish is facing the selected satellite. Then you must
select (using a rotary dial or a pushbutton selector) one channel
from among the 12 or 24 offered by the satellite.
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The receiver will also be equipped with a control (usually
labeled v/u or VERT/HORIZ) that lets you select between signals
that are vertically or horizontally polarized. Although the polar-
ity of many channels are published, using the v/H control is so
quick and easy that you may not want to bother using the
published information. No matter what, you'll be right half the
time!

The double-conversion receiver

The output of a C-band LNA consists of audio and video
signals that are frequency modulated onto a microwave carrier in
the downlink frequency band (3.7 to 4.2 GHz). From there they
are fed either to an external downconverter or directly to a
recerver.

In the double-conversion (or dual-conversion) receiver, there
is no external downconverter—the signals are brought directly
from the LNA into the receiver as shown in Fig. 2. In that
arrangement, all of the downconversion is handled directly in the
receiver itself. That’s a bit of a disadvantage—bringing the
microwave signal from the antenna to the receiver requires spe-
cial, expensive coaxial cable. Signal losses become very critical.

The first downconversion is accomplished by a mixer/local
oscillator arrangement. The first mixer is used to heterodyne the
downlink signal and the first-local-oscillator signal, producing
an IF of 1100 MHz. (Heterodyne means to mix two frequencies
together to produce sum and difference frequencies.) The selec-
tion of the IF or /ntermediate Frequency is arbitrary and is a
manufacturer’s choice, but 1100 MHz is typical.

Like all IF stages, the first IF is an active filter, and supplies not
only selectivity but gain as well. Although the diagram shows a
single block, the IF section consists of a number of stages.

FIG. 1—SATELLITE TV RECEIVER. Features of this unit (KLM Sky Eye
V11X) include variable speed scanning for fast scanning of the satellites or
frame-by frame viewing of each of the 24 transponders of a satellite. Note
that this receiver uses an external downconverter, shown beside it.
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FIG. 2—A DUAL-CONVERSION SATELLITE RECEIVER takes the 4-GHz
input from the LNA and uses two local-oscillator/mixer combinations to
convert it to a 70-MHz signal that is then demodulated.

The bandwidth of the modulating waveform for both the up-
link and downlink signals is 36 MHz. Technically, that should be
the bandwidth of the IF stages. But in many receivers, the
bandwidth is restricted to 28-30 MHz. There’s a good reason for
doing that—it results in an improved signal-to-noise ratio (S/N).
By narrowing the bandpass of the IF, noise on the outer limits of
the bandpass is rejected. At the same time the gain of the IF
amplifiers is increased because of the narrower band. However,
in narrowing the bandpass of the IF, some picture quality is
sacrificed. But because of the increased S/N, that’s a tradeoff that
seems worthwhile.

Following the 1100-MHz IF section, the signal is sent to
another mixer/local-oscillator circuit, known appropriately as
the second mixer/second local oscillator. The local oscillator
here is at a frequency that is 70 MHz higher than that of the first
[F, namely 1170 MHz. The output of this circuit is a second IF of
70 MHz. As we’ll see shortly, that is the same frequency as the
output of an external downconverter.

In a double-conversion arrangement, the change in carrier
frequency is accomplished in two steps, with both of these steps
taking place in the in-home receiver. While the double-con-
version setup does make use of two local oscillators (a first and a
second), only the first local oscillator is tunable. Since the IF
remains the same for any of the 24 channels tuned in, the second
local oscillator is a fixed-tuned type.

While this type of double-conversion receiver eliminates the
need for an external downconverter, we have a problem of bring-
ing the microwave signals in from the outdoor LNA—Dbecause of
the very high frequencies of those signals, cable losses become a
serious problem unless special, expensive coaxial cable is used.
Therefore, dual-conversion receivers that use external downcon-
verters are much more popular.

External dual downconversion

Even though the downconverting circuitry is located in a
separate, externally mounted component, we can (and will) still
think of the satellite-receiver/external-downconverter system as
an integrated unit. The first part consists of dual mixers/local-
oscillator circuitry and the second part consists of demodulators
and amplifiers.

The only major difference between this type of system and the
system that we looked at previously is that it’s housed in two
separate cabinets, one of them outdoors. In a typical setup, the
dish-mounted downconverter first changes the downlink band
from 3.7-4.2 GHz to 850 MHz and then, using a second local
oscillator/mixer arrangement, has another downconversion step
resulting in a 70 MHz carrier. That setup is shown in Fig. 3. That
70-MHz IF output is then brought to the in-home receiver using
standard RG-59/U coaxial cable. That’s the real advantage of this
system. (Remember the problems we had with the coaxial cable
when all downconversion was handled indoors.)

70 MHz
3.7-4.2 IFTO
GHz FROM SATELLITE
_LNA I RECEIVER
< MIXER 850 MHz MIXER )
FIXED
TiocAL TUNED
OSCILLATOR oscl'l?.filfun

FIG. 3—BASIC ARRANGEMENT of dual-downconversion component,
mounted outdoors.

Single downconversion

Another popular receiver used today is the single-downcon-
version type, as shown in Fig. 4. In that type of system, all of the
downconversion takes place in an externally located component.

A disadvantage of single-conversion receivers is that of image
signals that can be produced by the single downconversion

DOWNCONVERTER SATELLITE RECEIVER
: . [ ~ SUPPLY
LOCAL OSC. >3 -
3 ' TUNING ‘L

FIG. 4—IN SINGLE-CONVERSION SYSTEM using an external downcon-
verter, the local oscillator is tuned by DC voltage from a power supply in
the satellite receiver.

process. To minimize that possibility, single-conversion satellite
receivers may be equipped with an image-reject mixer.

Tuning

In an ordinary (superheterodyne) AM or FM receiver, tuning
is done by varying the frequency of the local oscillator and the
RF amplifier (if present). For satellite-signal reception, the LNA
can be considered to be the RF amplifier, but it’s not tunable. As
shown in Fig. 4, tuning is done by changing the local-oscillator
frequency by varying its DC voltage. The local oscillator, then, is
also known as a voltage-controlled oscillator (VCO). For double-
conversion units, only the voltage of the first local oscillator is
changed, as shown in Fig. 5. While the IF of 70 MHz is close to
the frequency of one of the low-band VHF channels, it is not
suitable as is for input to the antenna terminals of the TV receiver
because the video is frequency modulated—it is incompatible
with NTSC standards.

To meet the processing requirements of the television receiver,
it 1s first necessary to recover the original baseband signals, and
then to remodulate them, using frequency modulation for the
sound and amplitude modulation for the video. The carrier
frequency selected is usually that of VHF channel 3 or channel 4.

During the uplink transmission process, a dithering technique
was used, a method of pre-emphasizing the higher-frequency
components of the video signal. Its function is to compensate for
a characteristic of video demodulators, whose noise output is
greater at the upper end of the video band. Because the dithering
technique shifts the 6-MHz satellite signal up and down the 36-
MHz satellite-transponder spectrum (thus spreading out the
transmission energy over a wide frequency band), it also can
reduce the interference to/from terrestrial microwave links. To
counter the effects of dithering, a video de-emphasis filter cir-
cuit, called a clamp, is used. Clamping is essential to prevent the
picture from flickering at the rate of 30 Hz.

The audio signals
Just as a terrestrial TV signal uses a subcarrier to carry the



colorburst signal at 3.58 MHz, the subcarrier technique is also
used by the downlink transmission. The sound subcarriers can be
at 5.6, 5.8, 6.2 or 6.8 MHz. The satellite receiver will be
equipped with a control to permit subcarrier tuning by means of a
tunable audio demodulator. The sound output will be mono, but
stereo can be had through the use of a pair of audio demod-
ulators, one for left channel sound, the other for right channel
sound. Some receivers, such as the one shown in Fig. 6, are
equipped with a pair. Others require an add-on component.

The audio demodulators are equipped with filters so as to
select the correct audio subcarrier. The frequency range of the
audio is from 15 Hz to 15 kHz, comparable to that of terrestrial
FM broadcasts. Some satellite transponders supply audio infor-
mation only and that is always stereo.

Remodulation

The demodulators recover the original video and audio base-
band signals, and these are then remodulated in the proper NTSC
format onto either VHF channel 3 (60 MHz—66 MHz) or VHF

DC TUNING
—< VOLTAGE
TO DOWNCONVERTER
70-MHz IF
FROM DOWNCONVERTER
Ir ________ RECEIVER CHASSIS 1
: |
I 70-MHz IF IF 70-MHz IF IF AMP
| MODULE MDDULE :
: TUNING/AFC VOLTAGE :
i IS
Sonen |41 voc[RRAuDIN] vioeo  [ThvioEa] ||
| il DEMOD |« DEMOD |« |
| LY MODULE MODULE |
| AuDio 4 |
e Sl el i == TUNINGES==58 |2 8 2 SSEET = (ST
28 VAC l ‘
o CONTROL
AUDIO VIDEO CONSOLE
ouT ouT
Y f
TO REMODULATOR
120 VAC
60 Hz

FIG. 5—THE BASEBAND SIGNALS ARE RECOVERED signals prior to
remodulation.

SELECTS AUDIO-SUBCARRIER
FREQUENCY WHEN AUDIO-SELECT
ISIN ITS VARIABLE POSITION

POLARITY SKEW FINE TUNING
ALLOWS MINOR CHANGES FOR VIDED
OF LNA POLARITY AND ALUDIOD

STRENGTH
METER

NARROW/WIDE POLARITY TRANSPONDER
AUDIO FILTERS SELECTOR SELECTOR

SELECTS 6.2 OR 6.8 MHz
AUDID SUBCARRIER
OR VARIABLE

FIG. 6—FRONT PANEL CONTROLS of satellite receiver.
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channel 4 (66 MHz-72 MHz). The output of the remodulator is
connected to the antenna input terminals of a television receiver.

In some instances, the satellite receiver and the remodulator
are integrated, forming a single unit. However, there are some
satellite receivers not equipped with a remodulator. The inte-
grated type is obviously more convenient.

Features

You cannot say that satellite receivers are all alike any more
than you can say that all hi-fi receivers are alike. Let’s look at
some of the differences in the features of satellite receivers,
starting with tuning.

Various tuning methods are used in satellite receivers. Con-
tinuously tuned dials are available as are detent or click-stop
types. The dial can simply be arotary type with channel numbers
around the knob. It could also be a linear, illuminated slide-rule
type marked with channel numbers. (To avoid crowding, only
even or odd-numbered channels from 1 to 24 may be indicated,
but that does not mean all the channels cannot be received.)

Some receivers will offer a digital readout of the channel
number. And some offer a tuning meter that indicates signal
strength. The tuning meter is helpful in several ways. If the
satellite receiver uses continuous tuning (as opposed to detent
tuning), it can aid in tuning accuracy indicating when maximum
signals are being received. It can also be used to help peak the
signal when making azimuth and elevation adjustments of the
dish. If the receiver isn’t equipped with a tuning meter, the
picture, as seen on the television screen, can be used instead, but
the tuning meter is a much better approach. The tuning meter
also supplies an indication of the comparative signal strengths of
the various transponders.

A Surface Acoustic Wave (SAW) filter is used in modu-
lators, receivers, demodulators, converters, decoders, and sig-
nal processors. The advantage of a SAW filter is that it is capable
of delivering an almost ideally shaped IF bandpass waveform
(see Fig. 7) to the input of the video demodulator, without the
need for special alignment. At all operating frequencies and
bandwidths, SAW filters can have a very flat response over the
passband region, with a variation of less than =.5 dB. The
problem in using a SAW filter is that it has a high insertion loss,
usually around 30 dB, but that can be overcome through the use
of additional IF amplifier stages. The use of a SAW filter, plus the
need for extra stages of IF amplification, adds to the cost of the
receiver, but the result is pictures that are less noisy and have
greater freedom from interference. Unlike other filter types,
SAW filters do not require fine tuning or adjustments.

SAW filters are made on various piezoelectric substrates, the
two most common being lithium niobate (LiNbO3) and ST-
quartz. A major advantage SAW filters over L-C filters with
comparable shape factors is that SAW filters fit easily on a
printed-circuit board because they are small and are packaged in
sealed containers.

There are two major types of SAW filters. The first is a SAW
transversal filter. Those filters can be designed over a wide range
of center frequency, bandwidth and temperature requirements,
have excellent passband behavior and stopband rejection. They
can be used in a wide range of signal-processing applications.
The second type is a SAW resonator filter. They are used for
narrow-band circuitry in the 30-MHz to 1-GHz (or higher) range.

Video-output terminals are often included in the satellite
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FIG. 7—SHARPNESS OF RESPONSE of SAW filter used in an IF stage.
Note the center frequency of 70 MHz.

receiver. That’s important if you plan to use the baseband audio
and video signals for your VCR, for example. The output imped-
ance is usually 75 ohms and can be handled by coaxial cable such
as RG-59U. From that terminal, the signals can be led into an
external modulator, or, as an alternative, supplied to a vid-
eocassette recorder. Since these units are equipped with a modu-
lator section, the use of a separate modulator will not be
required.

The receiver may be equipped with a baseband-signal-level
control. The signal level should be 1.25 volts, peak-to-peak. A
simple way of adjusting that control is to display a picture on the
TV set and then set the control for the best results. If the picture
tears or skews, the signal level is too high. If the picture seems to
be weak, the video signal level is inadequate. In either case,
vaiiation of the control should improve the picture.

The channel-calibration control is often mounted on the rear
apron of the receiver. It is used to make sure tuning is correct,
regardless of the quality of the picture. When making adjust-
ments, the channel-calibration control takes precedence. Itis the
first one adjusted. Once tuning accuracy is established, make
signal level adjustments if required.

Remote control is a feature that some satellite receivers come
equipped with. Being able to select any one of 24 transponders
from your chair is certainly a convenience. It isn’t necessary, of
course, but...

The fine tuning control is used for producing a peak picture.
However, it is difficult to adjust the tuning control and get
observable results unless you have a test pattern to look at.
Motion in the picture makes peaking very difficult.

A video-inversion switch can be useful. Some satellites use
signal scrambling in an effort to make sure that only paying
subscribers of cable TV can watch their programs. One way of
doing that is to invert the video signal. Some satellite receivers
are equipped with a decoder which is, in effect, a video inverter.
The video inverter is useful only if signal inversion is the type of
scrambling used.

Speed scanning is a method in which satellite channels are
tuned in automatically. Scanning can be single-speed or two-
speed. With single-speed scanning all the channels are dis-
played, successively at a constant rate. The problem with this
type of scanning is that there may not be enough time to view a
picture and make a decision to watch or to manually override the
scanning action. As a solution to this problem some satellite
receivers have two speed scan, a technique in which the scanning
action becomes much slower when tuning across an active chan-
nel, supplying the opportunity for a longer look at the picture.
Scanning is much more rapid between channels.

Audio selection is desirable because there are four basic
formats used by satellite transponders for the transmission of
audio signals. Those include mono (single channel) sound, ma-

trix stereo, discrete stereo, and multiplex stereo. However, the
sound, whether mono or stereo is ultimately delivered to a
television receiver, but that receiver most likely has only single-
channel capability. Further, television sound is not only mono
but, with most TV's, it has exceptionally poor quality. However,
there are several ways of overcoming the sound limitations of the
TV set. The decision to transmit mono or stereo audio is not
determined by the transponder, but is decided upon at the time of
transmission of the uplink signal.

Stereo synthesizer

Even if a satellite’s transponder transmits only mono, it is
possible to change it into a synthetic form of stereo by using an
add-on stereo synthesizer. However, stereo sound isn’t automat-
ically hi-fi sound, but is a step on the way to achieving more
realistic sound. Used along with a hi-fi system, the synthesizer
can yield good results.

Stereo processor

A stereo processor is another TVRO add-on component. Un-
like the stereo synthesizer, it is capable of supplying true ster-
eophonic sound (as long as the satellite is transmitting stereo
information). A stereo processor may also be equipped with one
or more headphone jacks. permitting listening privacy.

The tuning range of the processor is from 5.5 MHz to 8.0
MHz, permitting the selection of any of the audio subcarriers of
the downlink signal. In some stereo processors, the IF band-
width is selectable and can be either 150 kHz or 500 kHz. With a
narrow bandwidth, gain is increased—that’s desirable under
conditions of low-signal strength. At the same time, the narrow
bandpass reduces the noise level, some musical information can

TWO-CHANNEL SOUND. Some receivers can have stereo capability added
to them through the addition of an external stereo demodulator.

be lost. Conversely, a wider bandpass means gain is lowered, the
noise level may be higher, but all of the music will be heard.

Tunable audio

Since, with terrestrial TV, sound is an automatic accompani-
ment of the picture, the concept of tunable audio may initially
appear to be somewhat strange. With a satellite receiver
equipped with a tunable audio feature it is possible to listen to a
musical program without watching a picture. The audio-tune
control on the front panel of the satellite receiver can be used to
optimize sound pickup or for the selection of a sound-only
program available on some transponders.

Remote control

If you have a fixed-mount dish, you don’t have to worry about
adjustment—once you have the azimuth and elevation set and the
dish is focused correctly on a desired satellite. With the polar |
mount, the dish can be aimed either at the dish site or from the
home. Dish position control from the home is the more desirable



TABLE 1—VIDEO SATELLITES

Position Existing Mid-84 Late-84
143°W F5 F5 F5
139°W F1R FiR FiR
134°W G1 G1 G1
131°W F3 F3 F3
127°W D4 D4 D4
123°W W5 W5 ‘W5
119°W F1/F2 Si1 S1

117.5°W AC3 AC3 AC3
114°W A3 A3 A3

112,5'W AC2 AC2 AC2
109°W AB AB AB
106°"W GSA1
104°W AD1 AD1 AD1
103°W GSA2
99°'W W4 W4 W4
95°W T302
95"W D1/D2 D1/D2 D1/D2
91°W W3 W3 W3
87°W D3 D3 D3
83°'W F4 F4 F4
79°W Wi/2 W12 Wi2
76°W T301 T301 T301
T4°W G2 G2
72°W F2R F2R
TO0°W S2

Note: Satellites are identified as follows:
A = ANIK (Telesat Canada), D = COMSTAR (Comsat),
F = SATCOM (RCA American), G = GALAXY
(Hughes), GS = GSTAR (GTE), S = SPACENET (GTE
Spacenet), T = TELSTAR (AT&T), W = WESTAR
{Western Union)

not only for convenience, but also for quick and accurate adjust-
ment from one satellite to another.

The remote control unit is a memory device. Once the position
of the dish has been entered into the memory, the dish can always
be made to return to a specified position.

Since more satellites are being lofted (See Table 1 for a list),
the remote control memory should have a capacity exceeding that
of the present satellite population. It is possible to get a remote
dish-control console that can program and recall up to 50 satellite
positions. The component may also have a digital selection and
readout panel to keep the viewer advised of the dishes position
during programming, recall, or manual control. Other features
could include single-knob polarity control and full east-west
manual control with travel readout.

Switching

TV receivers are now being used as display devices for a
variety of video products including terrestrial TV broadcasting,
satellite TV, videocassette recorders, videodisc players, and
videogames. Switching from one of these program sources to the
other can be bothersome because of the tangle of wires that is
sure to result when you start switching cables from one unit to
another. An alternative method, and an easier one, is to use a
video switcher. The simplest is an A/B switcher, but that has only
a two program source capability (for switching between cable
TV and your satellite receiver, for example). A better add-on
component would be a switcher that can handle four, five, or

SOME RECEIVERS, such as the one shown here, are intended for dedi-
cated operation. They are set at the factory for only one transponder.
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even more different signals.

Video switchers are passive devices and all of them have a
certain amount of insertion loss, that is, they will produce some
small decrease in signal strength. For the average signal source
that has adequate level that’s not a problem. But for marginal
signals it may mean the difference between a viewable and a non-
viewable picture. There may also be the possibility of signal
leakage from one program channel to another, so good channel
isolation is essential,

The television receiver

Fora TVRO system, the television receiver is the final stepina
long link of components, starting with the dish, the feed, the
LNA, the downconverter, the satellite receiver, plus the possible
inclusion of some add-on devices. The total cost of a TVRO
setup depends on a number of variables, beginning with the type
and size of the dish, but can easily be several thousand dollars or
more.

Although it isn’t generally regarded as such, the television
receiver is an integral part of every TVRO arrangement. Possibly
because of the cost of a TVRO installation, the usual tendency is
to “make do" with the existing TV set. Whether such a decision
is a wise one or not depends directly on the TV receiver. A
satellite system can deliver superb pictures with a quality com-
parable to that of a studio monitor. The TV set should have good
field interface and good horizontal and vertical resolution. Con-
necting a TVRO system to a television receiver having poor or
just average picture quality just doesn’t make economic sense. A

AUDlQ_ _p]
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FIG. 8—IF ANUMBER OF TV SETS are to be connected to the remodulator,
or remodulator-equipped satellite receiver, a line amplifier may be re-
quired. The line amplifier connects to a signal splitter whose output feeds
the antenna input terminals of the TV sets.

TVRO can also be used with a projection unit or a monitor.

Multiple-set operation

The output of the remodulator in the satellite receiver is the
equivalent of a VHF channel 3 or 4 signal. That signal can be fed
into one or more television receivers with the help of a signal
splitter, a type of balun, a balanced-to-unbalanced transformer.

If the output of the satellite is to drive a number of TV sets, it
may be necessary to use a line amplifier inserted between the
satellite receiver and the input to the television sets. The output
of the line amplifier is brought into the splitter and from the
splitter to each of the TV receivers. (See Fig. 8)

One of the problems in connecting the satellite receiver to one
or more television sets is that while the output of the receiver is
75 ohms, the input to the VHF terminals of a television receiver
can be either 75 ohms or 300 ohms. For 75-ohm inputs coaxial
cable is used; for 300 ohm inputs twinlead is required.

Unfortunately, there is no standardization and so the input at
the VHF antenna terminals can be either 75 or 300 ohms.
Therefore, the input to the signal splitter will be 75 ohms but its
output may present a problem. You will need an output for every
television set to be used. But not all the outputs will be the same,
it depends on the input impedance requirements of each televi-
sion set. R-E
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Getting the satellite-TV signals from the dish
to the receiver is not a simple matter. In this
article, we'll look at the components between
the dish and the receiver, including the
feedhorn, waveguide, LNA, and
downconverter, and the important roles they
play in a TVRO system.

WE'VE ALREADY LOOKED AT THE DISH, AND SAW THAT ITS JOB IS
to gather the signal from a satellite and focus it on a feedhorn.
The feedhorn is the first of a series of important stages in the
processing of a satellite signal for use by a satellite receiver. In
this article we'll be looking at those stages—the feedhorn, wave-
guide, LNA, and downconverter—and see how they work and
why they are so important.

Feedhorns

The relationship between the dish and the feedhorn is very
straightforward. The dish must collect as much signal energy as
possible and focus as much of it as possible onto the feedhorn. In
turn, the feedhorn must *“*see” the maximum surface area of the
dish—not too much or too little.
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There are several different feedhorn arrangements. The most
popular and widely used is the prime-focus feedhorn, so-called
since the feedhorn is placed directly at the focal point of the
signals. That is an easy, economical arrangement, but it does
mean that the positioning of the feedhorn with respect to the dish
is critical. Misalignment degrades the signal-to-noise ratio.

The entrance to the feedhorn may be equipped with a series of
concentric rings. Such a prime-focus feedhorn is known as a
scalar feedhorn (see Fig. 1) and the rings are used to help direct
microwave signals that are in the general area of the feedhorn into
the opening of the waveguide. Most of the energy reflected by the
dish comes from the inner three-fourth’s of the surface area, thus
the area of the dish nearest its perimeter is the least effective in
terms of signal reflecting. That doesn’t mean that that area of the
dish is wasted, for it does work as a shield against the pickup of
thermal noise. The advantage of the scalar feedhomn is that it
gathers more signals from near the perimeter of the dish.

Another type of feedhorn arrangement is known as a Cas-
segrain system see Fig. 2). It uses two reflectors. One of those is
the dish itself, with another, secondary reflector positioned at the
focal point. That second reflector has a surface in the shape of a
hyperbola and because of its shape it is called a hyperboloidal
subreflector. The subreflector, positioned at the focal point of the
dish, reflects the signals it receives from the dish through an
opening in the center of the dish, to the LNA, which is mounted
at the rear of the dish.

A Cassegrain system has a higher ratio of dish gain to tem-
perature and in that respect is superior to the prime-focus
feedhorn, but the system costs more and is more difficult to
adjust. However, a prime-focus feedhorn does supply better side
lobe performance. Since the secondary reflector is in the path of
incident signals from a satellite there is a certain amount of signal
loss, which is known as aperture blockage.

LNA
SCALAR FEED

CIRCULAR

WAVEGUIDE

DOWNCONVERTER

FIG. 1—A SCALAR FEEDHORN is a prime focus feedhorn whose entrance
features concentric rings to help gather the reflected signal.
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FIG. 2—IN THE CASSEGRAIN SYSTEM, the signal is reflected through an
opening in the center of the antenna to the LNA, which is mounted in the
rear.

There are various ways of overcoming the design faults of the
Cassegrain system. One technique is to use a larger dish to
compensate for aperture-blockage losses. The Cassegrain sys-
tem is used in commercial applications, but rarely in home
TVRO’s.

Waveguides

Just as the signals picked up by a TV antenna need to be
delivered to the input of the TV receiver, so must the signals
concentrated at the feed be delivered to an antenna (remember,
the dish itself is just a reflector, not an antenna). That is the
opposite of TV broadcasting in which the signal is picked up by
the antenna and then delivered to a receiver. In satellite TV, the
signal is first delivered to the transmission line, here a wave-
guide, and it is the waveguide that supplies the signal to the
antenna.

A waveguide is used instead of coaxial cable or twin lead since
it performs more efficiently at microwave frequencies. Thus, it
has a lower dielectric loss than coaxial cable. In coax, the
dielectric is a plastic material; in waveguide it is air and air has a
very low amount of signal loss in the GHz region.

As the frequency of a current is increased, it tends to flow
closer to the surface of its conductor. That is known as skin
effect, and because of it the current behaves as though the volume
of the conductor had been reduced. A waveguide is quite like a
solid conductor, except that the unused inner portion of the
conductor has been removed. In appearance it resembles a rec-
tangular or circular pipe as shown in Fig. 3. The waveguide not
only confines the signal but protects it from external electrical
disturbances.

Technically, the entire length of waveguide used to conduct the
signals to the antenna probe is the feedhorn, but through com-
mon usage the word feedhorn is often used to indicate the
entrance area of the waveguide, or the signal focal point.

a b

FIG. 3—A WAVEGUIDE may be cylindrical, as shown in a, or rectangular, as
shown in b.

Impedance

Just as it is for coaxial cable, twin lead, and all other types of
transmission line, the impedance of a waveguide is a function of
its construction. The impedance at the entrance to the wave-
guide, the feedhorn, is referred to as the open air impedance of
the waveguide. For maximum transfer of signal energy, the open
air impedance of the waveguide should match the impedance of
free space. That can be done by flaring the waveguide at its end,
an arrangement that is sometimes called a horn antenna, or more
simply (and more correctly) a horn. Actually, the horn is a
transformer or impedance-matching device. Horns are available
in various shapes, but most often they are cones or pyramids.

The antenna

The antenna (see Fig. 4) is inside the waveguide at the end
farthest from the focal point. Because of the extremely short
wavelengths involved, the antenna, sometimes called an antenna
probe or simply a probe, is quite small, measuring about I-inch.
The antenna is connected to a small section of coaxial cable for
input to the LNA. The coaxial cable used is an unbalanced type
whose center or “hot” lead is connected to one end of the
antenna, while its “‘cold” or ground lead is attached to the metal
frame of the waveguide.

The antenna probe is cut so that it is broadly resonant at the
downlink C-band frequencies. Its length and shape are critical
since it must favor satellite signals over the wide-band noise
that’s at a much higher level.

Signal polarization

The process of signal selection begins with the antenna probe.
If a particular satellite is equipped with 24 transponders and each
of those is functioning simultaneously, 24 different channels of
programming will be delivered to the antenna.

If 24 channels are delivered to the antenna, 12 of those chan-
nels will be horizontally polarized; 12 will be vertically polar-
ized. There are various techniques that can be used for separating
vertically or horizontally polarized signals.

One simple method is to rotate the antenna probe so it is
positioned either vertically or horizontally, which can be easily
done using a servo motor that’s controllable from indoors. A
dual-polarization antenna feed can also be used. That type of
feed uses the principle of Faraday rotation in which an axial
magnetic field is applied to a waveguide containing ferrite mate-
rial. The ferrites, made of zinc oxide, manganese oxide, ferric
oxide, and nickel are used in a circular waveguide, with a
current-carrying coil wound around the ferrite. The magnetic
field around the coil can change the polarization of the signal.

Of course a pair of antenna probes can be used—one for
horizontally polarized signals, the other for vertically polarized
ones—with the probes mounted at right angles. Switching from
one probe to the other is a simple matter.

Another method for the selection of polarized signals is to use
a dual-section LNA, with one section for vertically polarized
signals; the other for horizontally polarized.

The LNA

The signal from the antenna probe is delivered via coaxial
cable to the low-noise amplifier (LNA), a solid-state amplifier.
The LNA is mounted in some sort of waterproof housing since it
is located outdoors, usually as part of the feed system. A broad-
band, non-tunable amplifier, an LNA has an overall amplifica-
tion factor of about 100,000.

The LNA not only amplifies the signal but any noise delivered
to its input. In addition, the LNA generates some noise of its
own. LNA’s are rated in Kelvins (formerly called degrees Kel-
vin), and the lower the rating, the lower the noise supplied by it.

Another important LNA specification is the ratio of signal
level to noise level, G/T, and is known as its figure of merit. The
noise developed by an LNA can be expressed either in Kelvins or
decibels.
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LNA noise figure

If an LNA has a noise figure of 1.5 dB, that means that it will
add that amount of electrical noise to what’s present at the input.
However, noise level and LNA gain are independent; the noise
level does not affect the gain, which is more dependent on
frequency. Thus, an LNA having a noise figure of 1.5 dB could
have a gain variation of as much as 5 to 6 dB at different
frequencies. Specification sheets that indicate a single gain fig-
ure usually supply the optimum one. In some, the gain is indi-
cated as a range; possibly from 47 to 53 dB. When the gain is
indicated as a number, such as 100,000, that is a power ratio and
is 100,000 to 1, which is equivalent to 50 dB.

Noise factor

The noise factor of an LNA, f, is the ratio of the signal-to-
noise at the input compared to the signal-to-noise at the output.

INSIDE CONDUCTOR ACTS
AS 1/4 X ANTENNA

OUTSIDE OF COAXIAL LINE ATTACHED
TO BOTTOM OF GUIDE

FIG. &—THE ANTENNA, or antenna probe, is located at the end of the
waveguide and is cut to be resonant at the C-band downlink frequencies.

Other LNA’s

LNA’s ordinarily use two different types of transistors—GaAs
FET’s and bipolar transistors. There are two other types of
LNA’s, but those are not used in home TVRO’s. One is the
uncooled parametric amplifier. It is more expensive, but capable
of producing less noise than an ordinary LNA. That amplifier,
also known as an electronically cooled preamp or a non-
cryogenically cooled preamp, is essential in areas where the
signal level is too low to satisfactorily drive a GaAs FET preamp.

The most expensive of the LNA’s is the cryogenically cooled
parametric amplifier, ordinarily used in military or industrial
installations. The name of the amplifier is derived from the fact
that it is cooled almost to absolute zero. A complex amplifier, it
requires constant maintenance.
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AN LNA, or Low Noise Amplifier, is a broadband, non-tunable amplifier
with an overall gain of about 100,000.

The need for downconversion

The only change made by an LNA is in signal amplitude. The
frequencies presented to the input of the LNA are the same
frequencies that are delivered at the output. Those signals could
be delivered via coaxial cable to a satellite receiver in the home,
for subsequent input to a television set.

At one time that was indeed the procedure that was followed.
However, because of the fact that the frequencies involved were
so high, ordinary coaxial cable could not be used because of
excessive signal loss. Instead, an expensive cable, called heliaz,
was used.

These days, to reduce costs, the downlink signals are supplied
to a downconverter that, like the LNA, is mounted on the dish
structure. Thus, like the LNA, the downconverter must be water-
proofed or housed in some waterproof enclosure to protect it
against the elements.

Note that some receivers include an integral downconverter.
That approach, however, is of limited usefulness as ordinary coax
cable cannot be used to link the dish-mounted LNA with the
downconverter/receiver combination.

The downconverter

Basically, the downconverter is the equivalent to the front end
of a superheterodyne receiver, consisting of a mixer and a local
oscillator. The output of that mixer-local oscillator arrangement
is an intermediate frequency (IF) and, for TVRO systems, is
generally 70 MHz (see Fig. 5).

In a superheterodyne receiver, the mixer and local oscillator
circuits are tuned simultaneously so that the IF is always con-
stant. The downconverter is also tuned, but since it is located
outdoors, close to the LNA, tuning is done remotely. The down-
converter oscillator/mixer circuits are tuned by a VCO—a Volt-
age Controlled Oscillator. The voltage required for tuning is
furnished by the satellite receiver and is about 8 volts DC. The
satellite receiver may have a tuning dial permitting selection of a
transponder of a satellite.

Note that the tuning dial of the in-home satellite receiver does
not select the satellite. Satellite selection is usually done by
moving the dish, either manually or by a remotely controlled
motor, so that the dish “sees” the selected satellite. If a pair of
satellites, possibly adjacent, have 24 transponders, all of those
transponders use the same C-band frequencies. Signal selection,
then, is a two-step process: first, by narrowing the number of
channels from 24 to 12 by choosing either horizontally or ver-
tically polarized signals, and then narrowing the choice to a
single transponder’s signals by using a mixer/local oscillator
circuit in the downconverter

The LNC

The low-noise amplifier and the downconverter are separate
components, but they can be integrated into a single unit that
performs both functions and is known as a low-noise converter
(LNC). There are several advantages to using an LNC. The need
for a cable link between the LNA and the downconverter is
eliminated. The two components are mounted on a common
chassis and are put into a single waterproof enclosure. As a
result, installation is simplified and manufacturing costs are

C BAND DOWNLINK 70 MH
INPUT ——>{ MIXER SR  F1AsT
FROM LNA r

LOCAL

OSCILLATOR

FIG. 5—IN A DOWNCONVERTER, the downlink signal is mixed with the
output of a local oscillator to produce a 70-MHz IF.

lowered. The use of an LNC also reduces mounting time since
Just one component requires installation instead of two. Of



course, there are some disadvantages as well. With a separate
LNA and downconverter, it is possible to replace either one of
these units if it fails or the system is upgraded. Also, trou-
bleshooting is often simplified with separate components.

Line amplifier

The output frequency of the downconverter is commonly 70
MHz, a frequency that can be readily handled by standard
coaxial cable. But coax, just like any other type of cable, does
cause a certain amount of signal attenuation per unit length.

The output of the downconverter supplies the signal that is to
be fed into the input of the satellite receiver. But the downcon-
verter is outdoors; the satellite receiver indoors. The distance
between the two can be as much as 100 feet or more. Whether
such lengths of connecting cable are tolerable or not depends on
the initial signal strength. If signal losses are too great and result
in a weak picture, a line amplifier (see Fig. 6) can be used. A line
amplifier is a broadband, fixed tuned, solid-state amplifier. It can
be positioned in the home, contains its own power supply,
receives its input signal from the downconverter, and supplies its
output to the satellite receiver.

Technically, it would be desirable to connect the line amplifier
as close to the output of the downconverter as possible, but that
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A DOWNCONVERTER IS USED to convert the high-frequency downlink
signals to ones with a lower frequency. Doing that allows standard coax
cable to be used.

presents practical difficulties. The amplifier would need to be
waterproofed and it would need to be supplied with DC operating
voltages from the satellite receiver, or else contain its own AC
power-supply.

Even if the signal strength is adequate for one TV, a line
amplifier may be required if more than one receiver is to be
operated.

Block downconversion

The downconverter, as indicated earlier, is used to supply the
signals of a single transponder—that is, a single video channel—
to the in-home satellite receiver. However, there is an alternative
approach called block downconversion in which all the channels
presented at the input of the downconverter are handled simul-
taneously. That technique is favored by hotels, motels, and high-
rise apartment houses as a way of permitting individual channel
selection. The advantage is that such an arrangement requires
just a single dish and a single LNA.

With block downconversion, the entire downlink band from
3.7 GHz to 4.2 GHz is converted to an intermediate frequency.
There is no standardization or even a consensus as to what that IF
should be; it could be 500 MHz, 1,000 MHz, etc.

In block downconversion, as in single-channel downconver-
sion, the input is 12 channels only, assuming that all 12 channels
are operating simultaneously. The difference is that the block
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FIG 6—IF SIGNAL STRENGTH is inadequate, or if more than one satellite
receiver is to be used, a line amplifier can be placed between the downcon-
verter and the receiver.

downconverter works on all of the channels input; the single
downconverter on just one channel at a time. -

With block downconversion, the signal can be delivered to a
group of satellite receivers, with each having its own mixer/
oscillator circuit for the selection of a wanted channel.

The downconverter output signal

The output of the single-channel downconverter consists of
the composite-video signal modulated onto a 70-MHz carrier.
The only effect of downconversion is to change the very-high-
frequency C-band carrier to one having a lower frequency.

Not only do those two signals, video and audio, remain
unchanged, but the method of modulation originally used, fre-
quency modulation for both video and audio, remains the same.
Essentially what we have then going into the receiver is a 70-
MHz RF carrier that is frequency modulated for both video and
audio. The receiver must demodulate the signal and remodulate
it so that compatible with your TV (AM video, FM audio).

Cables

Generally, the coaxial cable used to carry the IF signals from
the output of the outdoor downconverter to the in-home satellite
receiver will be RG-59/U, which has a characteristic impedance
of 75 ohms. That impedance is based on the physical structure of
the cable and is independent of its length. For distances greater
than 300 feet, RG-11/U cable should be used.

The wires used to deliver DC power to the LNA and the
downconverter should be 20-gauge for distances up to 300 feet,
I8-gauge for distances of 300 to 500 feet, and 16-gauge for
distances between 500 and 1,000 feet.

Instead of running separate DC lines and coaxial cable be-
tween the satellite receiver and dish-mounted components, all of
the conductors can be housed within one covering, an arrange-
ment known as a siamese cable.

The connecting coax cable should be long enough to join the
components but without sharp bends. Any excess length of cable
should be cut away. Use a drip loop at the point where the cable
enters the home. A drip loop is formed by bending the cable into
a **U" shape and then having the cable enter the home at a slight
upward angle. Using a drip loop will prevent rain water. etc. from
entering the house by following the cable.

There are some types of coaxial cable designed to be run
underground, but standard coax needs to be encased in PVC pipe
for that type of installation. A pipe having an inside diameter of
about %-inch should be satisfactory. Such pipe is available in 10-
foot lengths, and the lengths can be joined by threaded sleeves.
Put the coaxial cable and the DC power lines through the pipe
sections before joining them, and then make sure each of the
sleeves is tight. As an added precaution against water infiltration,
coat the ends of each sleeve with a sealant. And, after connecting
the coaxial cable at both ends, cover the entry areas of the cable
into the pipe with sealant. R-E
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In Computer Electronics...

NTS iTROMNLC" HOME
TRAINING GIVES YOU

THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.

NTS WITROMIE home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It’s free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.



MICROPROCESSOR TEGHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in
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manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

Amerlca s mdustrial glants are turmng more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mali-in card or fill out and mail the coupon. Indicate the field of your choice.
{One, only please.) FREE full color catalog will be sent fo you by return mail.
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We Bring You the World

—
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video programming log for satellite television.
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industry, dealers and viewers.
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P.O. Box 308, Fortuna, California 95540
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If you've ever wanted to watch satellite-
broadcast television—but were put off by the
high price of receiver systems and the large
antenna dish required—then DBS is for you!

MANY PEOPLE WATCH TELEVISION SIGNALS THAT ARE BROAD-
cast from satellites—either through a cable TV system or by
using their own TVRO. But there are many more people who
don’t watch any TV received from a satellite, even though they
want to. For those people, the new DBS (Direct Broadcast
Satellite) service might be the answer. But before we talk about
DBS. let’s take a look at some of the problems associated with C-
band satellite reception now—the problems that DBS may solve.

Cable TV is the most popular method for watching satellite
transmissions. But cable-TV services aren’t uniformly dis-
tributed throughout the nation. That’s because, in order to be
profitable, a cable system must be located in an area of sufficient
population density. So for many people, a TVRO installation is
the only alternative.

With almost 20 North American satellites now in geo-
synchronous orbit and more planned, and with each of those
having 12 to 24 transponders, the number of possible viewing
choices with a TVRO is larger than VHF and UHF terrestrial
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television programs combined. But while a TVRO installation
presents an interesting and exciting possibility, and while the
number of TVRO users is growing, there are a few problems that
are keeping many people away. The first of those is the cost—
which can easily reach several thousand dollars or more. The
second is the size of the dish. While there are some dishes that
have an aperture of just 6 feet, there is no question that a larger
dish supplies more gain. (A six-foot dish will not work well
enough in most areas—it depends on the strength of the signal
available at the proposed site.) But even a six-foot dish is too
large to install in many cases.

The DBS system

So if you are not serviced by cable TV and if the number of
broadcast TV stations that you can receive is limited to one or
two (that includes several million homes in the U.S.), then you
should look into the new DBS (Direct-Broadcast Satellite) ser-
vices—they will increase your viewing variety. Let’s see how
DBS works and what it has to offer. :

The DBS service will not use the C band. Instead, direct-
broadcasting satellites will use the higher-frequency Ku band
(11.7-12.7 GHz). Like the satellites that supply video services in
the C band, satellites for the Ku band (sometimes also called the
K band) will be geostationary with one, or possibly two, orbital
slots per time zone. Each direct-broadcasting satellite will have
transponders with a three- or four-program capability.

While the DC input power for C band transponders is 5 watts,
power for K band satellites will be higher, possibly ranging as
much as 160 watts, with a minimum a suggested 40 watts. (But as
we’ll discuss shortly, the only existing direct-broadcasting ser-
vice uses less than that.) Because of the higher power, there will
be fewer transponders per satellite. The energy for the transpon-
ders is obtained from large photovoltaic panels (sunlight-to-
electricity transducers) spread out from the satellite.

Size of the dish

The size of the dish required for DBS reception is smaller than
that used for C-band signals. The dish size ranges from about 2
feet to 4 feet. The smaller size is not due to the higher frequency
of the K band—it is solely because of the increased transponder
power. (The antenna probe, which measures about ¥ inch, is
slightly smaller than one for the C band.) Because of the smaller
dish size. the gain of K-band dishes will be much less than that of
the larger sized C-band dishes. But, again, the higher transpon-
der power will compensate for that.

There are many arguments that can be put forth in favor of
small dishes. They are certainly less noticeable and are easier to
install, so they're not as likely to upset your neighbors. They are
easier to pack and ship, so instead of being transported in pe-
tallized form (sections), as many C-band dishes are, K-band
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THE MAIN ADVANTAGE OF DBS is that smaller dishes can be used be-
cause of the high power of the satellite transponders. That means that you
can receive DBS programming even in a city.

dishes are single-unit types. Also because the dish is smaller, it is
easier to manufacture to a true parabolic shape and it can hold
that shape better since there will be less stress on it. K-band
dishes don’t need to tolerate the high wind-load factor that is so
significant with C-band types. And, because of their reduced
size and weight, they will lend themselves more readily to roof
mounting or possibly even window mounting.

Because there will be fewer satellites on the K band (at least at
the start), it is possible that fixed-mount dishes will be popular.
But whether a fixed or polar mount is used, the problem of
“seeing’’ a satellite will remain. Although some projections
have been made about using a window-type installation, there are
several possible problems with that. The first is that even a dish
with just an two foot aperture will still require a substantial
amount of support. And, of course, if the window doesn’t face in
the in the right direction, you won’t receive a thing.

If the DBS dish is to be roof-mounted, and is not a fixed-
position type, it will need to be remotely controlled. Even though
the dish is much smaller than one used for C-band reception, the
roof itself may still need to be reinforced. That’s not only because
it will have to withstand not only the weight of the dish but the
wind force as well. It is possible that many municipalities will
require an installation permit and the setup may need approval by
a building inspector.

The DBS market
What is the market for DBS TV—who will watch the new

service? To answer that question, we’'ll have to look at the
television services that are now available. Those services include
broadcast TV, cable TV, and SMATYV (Satellite Master Antenna
Television). Let’s see how each of those compare to DBS.

Broadcast television is the most popular system available—
and it will continue to be so. That doesn’t mean that it doesn’t
have its problems. For example, the number of channels is
limited. But in most areas, the problem isn’t the lack of available
channels—it’s the number of stations that is limited. Another
important shortcoming of broadcast terrestrial TV is that the
quality of reception in both sparsely populated rural areas and
congested city areas can be rather poor. Those problems are, of
course, what brought about the growth of cable TV and other
alternatives such as MDS (Multipoint Distribution Service) and
broadcast subscription TV.

Cable TV will be more of a competitor against DBS services
than will broadcast TV. Presently, about 60-million homes are
wired for cable. Would DBS give those homes enough of an
incentive to switch? Most people would base their decision on
two main factors: Which is a better bargain? Which service gives

THE DBS ANTENNA DISH is hardly noticeable in the photo above. Note
that even the standard TV antenna is larger!

better programming or a greater variety of programming?

The answers to those questions are not easy—especially since
there is now only one DBS service (which we’ll get to shortly) in
operation. (Of course, many people with C-band TVRO systems
will insist that they are watching DBS right now—Dbut we mean
Ku-band signals that are meant specifically for direct-to-home
broadcasts.) Most cable systems offer more than 30 channels,
and those that don’t are being upgraded. It is unlikely that DBS
will offer that many. Also, the backbone of most cable systems is
standard broadcast TV and local programming—something that
DBS is also unlikely to offer. Of course, the price of the systems
has to be considered. Cable subscribers usually have only a
nominal installation fee to pay to start up. DBS will have a much
higher cost, approaching that of a C-band setup. And in most
cases there will also be a monthly fee to pay.

From what we have said so far, it seems that DBS will have a



The following companies have expressed an interest in direct
broadcasting by satellite and have applied to the FCC.

Advance Incorporated
1835 K Street, NW
Suite 404 Washington, DC 20006

CBS
51 West 52 Street
New York, NY 10019

Direct Broadcast Satellite
Corporation (DBSC)

Suite 520E

7315 Wisconsin Ave.
Washington, DC 20014

Focus Broadcast Satellite Company
Suite 825

One Commerce Plaza

Nashville, TN 37239

Graphic Scanning
99 West Sheffield Ave.
Englewood, NJ 07631

RCA
David Sarnoff Research Center
Princeton, NJ 08540

Satellite Television Corporation (STC)
1301 Pennsylvania Ave, NW
Washington, DC 20004

United Satellite Communications, Inc.
(uscly

1345 Avenue of the Americas

New York, NY 10105

United States Satellite Broadcasting
Company (USSB)

3415 University Ave.

St. Paul, Minnesota 55114

Video Satellite Systems
29201 Telegraph Road, Suite L-8
Southfield, MI 48034

Western Union
1828 L Street, NW
Washington, DC 20036

hard time competing against cable TV. But we can’t forget that
there are millions of homes that don’t have cable available and
that many cable services offer only a minimum of programming.
And because there is only one DBS service in operation, we're
not sure just how much new or different programming will be
transmitted.

SMATYV is the another service that will compete with DBS for
viewers. (SMATYV is used by apartment buildings, etc. to dis-
tribute programming to tenants. It’s sort of an ““in-house’ cable
system.) One advantage that DBS will offer over C-band
SMATYV is a smaller sized dish and a presumably less expensive
TVRO setup. But until we know for sure what programming will
be available, it’s hard to determine which will find more favor
with SMATV operators.

FCC approval

K-band usage for satellite signal transmissions has been ap-
proved by the FCC. And, just as no licensing is required by the
FCC for C-band TVRO's, there will be no licensing needed for
the K band.

Radie
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[t was less than four years ago that the first company (STC)
filed with the FCC for a DBS system and the FCC proposed
interim DBS rules. Those interim rules were approved about a
year later, after the Regional Administrative Radio Conference in
Geneva (RARC-83) in June, 1983. One advantage of the late
happenings is that DBS will be able to apply advanced tech-
nology and learn from experience acquired with C-band TVRO
systems. We should note that existing dishes for the C band will
be usable for the K band. but all other components will need to
be modified or replaced. For joint C-band and K-band operation
itis possible that integrated LNA’s, downconverters and satellite
receivers may be made available.

Recent developments

The first direct-to-home satellite service is now broadcasting
to homes in the eastern half of the U.S. (not including the area of
Georgia, Alabama, and Florida). The system, owned by United
Satellite Communications Inc. or USCI (1345 Avenue of the

ARTIST'S REPRESENTATION OF THE HIGH-POWERED direct-broadcast-
ing satellite that STC plans to use in 1986 to beam programming to both the
Eastern and Central time zones. Each of the two satellites will carry three
channels and will transmit 200-watt signals.

Americas, New York, NY 10105) expects to expand by the end of
this year to cover the entire west coast (in addition to the 26 states
east of the Rocky Mountains from Maine to Tennessee that it now
serves). That will happen when USCI switches its service (from
the ANIK C2 satellite that it is now using, which has a transpon-
der power of 15 watts) to the GSTAR A2 satellite, which has a
transponder power of 20 watts. After the switch, 82% of all
homes with television would have the service available. The dish
that’s required ranges in size from 2% to 4 feet, depending on the
location.

In January of this year, an agreement was reached that made
Radio Shack the exclusive retail sales agent for USCI. RCA
Service Company will install and service the receiving equip-
ment. The cost for the service includes a installation fee of $300
and a monthly fee of $39.95 that covers programming. rental,
and maintenance. However, you can buy the receiving equip-
ment for $995. (That includes installation and one year of service
and programming.)

Satellite Television Corporation (STC), who filed the first
application to build a DBS system, expects to be broadcasting
later this year (in the fall). They plan to offer a five-channel pay-
TV system to the northeastern U.S. (from Norfolk, VA to Bur-
lington, VT and from the coast west to Pittsburgh, PA.

STC plans to expand their service in 1986 with a 6-channel
pay-TV system to the eastern half of the U.S. They plan to use
200-watt travelling-wave tubes (a special vacuum tube for ampli-
fying microwave signals). R-E
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P t 3 AS WE PROMISED LAST
ar time, we'll start this
month with a look at the byte-wide I/O
port.

The 8-bit parallel I/O port is the easiest
to design. All that is required for inputs is
to enable 8 buffers onto the data bus for
each port. That job is done by IC2 and
IC3, which are 74L.S541 buffers. For out-
puts, all we have to do is to latch the status
of the data bus, for which we use IC6 and
IC7, 74LS8377 D-type flip-flops.

While the byte-wide port is best suited
to data transfer, it is possible to use it for
bit-wise control as well—but it's not al-
ways easy to isolate the single bit that’s of
interest. In the case of input testing, it
involves a mathematical process called bit
masking. If the output port is used for
single-bit control, a record of the state of
the port must be maintained in the pro-
gram so that the proper output word can
be formed, that will toggle the desired bit
but leave all of the other bits unchanged.

The same simple software commands
used for the bit addressable ports are used
to control the 8-bit parallel ports. For ex-
ample, “OUT(16,0): OUT(16,255)" will

HOME CONTROL
COMPUTER

STEVEN E. SARNS

set all 8 outputs first to zero then to 1. The
command “LET A=INP(16)" will as-
sign a value to A in the range of 0 to 255
depending on the status of the 8 inputs.

Analog inputs

Most natural processes appear to us as
analog or continuous-time functions. The
temperature, pressure, humidity, sound
levels, and light levels surrounding you
are analog quantities. But the measuring
process can convert the analog function
into a discrete digital function. For exam-
ple, we know that the temperature does
not change in steps. But if your ther-
mometer is only accurate to one-half de-
gree, then the temperature will appear to
change in 1/2-degree steps. If you used a
thermometer with higher resolution, you
could extend the number of digits used to
express the temperature. But no matter
how accurate the thermometer, you can-
not express the temperature exactly.

In order for the computer to be able to
“understand” analog quantities, they
have to be converted into digital quan-
tities. That’s the purpose of the analog-to-
digital (A/D) converter

The first parameter used to describe our
A/D converter is the number of bits the
result will be—the resolution of the mea-
surement. The smallest increment or
change of the result is always one least-

In this concluding part of our look at a control
computer you can build, we'll finish our
discussion of the I/O systems and show you
a sample application for the unit.

significant-bit (LSB). An 8-bit conversion
resolves to one part in 256. The next pa-
rameter is the span of the conversion.
That is the physical range that is repre-
sented by the zero and full-scale values of
the A/D output. Thus, if our 8-bit convert-
er had a span from 0° to 255°, each bit of
output would represent one degree. If the
span were reduced to 125°, each bit would
represent 1/2° The number of bits of the
conversion determines the resolution of
the converter. The span of the conversion
determines the resolution of the physical
quantity. Increasing the number of bits or
decreasing the span will increase the reso-
lution of the result.

The accuracy of the A/D conversion
takes into account not only repeatability,
but the absolute accuracy of the output
compared to the input. That is really a
measure of the accuracy of the standard
used during the conversion process. If a
reference diode defines full-scale as 2.55
volts, and if that reference should drift to
2.56 volts, then 2.56 volts will be required
at the A/D input to produce a result at the
output of 255. That potential source of
inaccuracy can be eliminated by using a
technique called ratiometric measure-
ment. Ratiometric measurements are
made using the same source for both the
reference and the transducer. Thus any
variations will be present in both and will
cancel out.

The last parameter we should consider
is the number of channels—the number of
inputs that can be connected to the A/D
converter. Obviously with 2 A/D convert-
ers, we can measure 2 different points.
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However, by equipping a single A/D con-
verter with an analog input multiplexer we
can also measure several points (but not
simultaneously).

There are two common methods of per-
forming the conversion. The first is called
integration. The input voltage causes a
proportional input current to charge a ca-
pacitor to a specific voltage level. The
time required to charge the capacitor is
inversely proportional to the input volt-
age. The second method is called suc-
cessive approximation (SAR). In that
method, the analog input is compared to
the output of a digital to analog (D/A)
converter, The D/A converter is adjusted
until its output matches the unknown ana-
log input. The input to the D/A converter
that produces the match becomes the out-
put of the A/D converter.

The number of tries before a match is
made is never more than the number of
bits of resolution. Thus an 8-bit A/D will
find a match in no more than 8§ tries.

Integrating A/D’s are very accurate but
slow. Twelve- and 14-bit conversions take
tens of milliseconds. Successive approx-
imation (SAR) A/D’s are fast, but are not
as accurate. Eight-bit conversions may
take only a few microseconds.

The A/D converter selected for our
computer is IC1, the ADC0805 from Na-
tional Semiconductor. That 8-bit SAR
converter can span input voltages as low
as .25 volts. Provision has been made for
ratiometric or absolute conversion. The
converter has true differential inputs and
zero-offset adjustment. An analog multi-
plexer is included in the circuit that ac-
commodates up to 8 input channels.

The ADCO80S is designed to be used
with microprocessors, so all we have to do
is to connect it to the data and control
buses.

A conversion is initiated by writing
(anything) to the A/D converter. The re-
sult will be available by the time BASIC
interprets the next program statement.
The channel-select controls of the input
multiplexer (IC5 pins 9, 10, and 11) are
connected to three outputs of the 8-bit port
at SO2. That doesn’t mean that you have
to use the port, only the A/D converter—it
can be used for data transfer. The only
requirement is that the multiplexer’s con-
trol inputs be stable when the A/D con-
verter is making a measurement.

Using the A/D converter is a simple
1-2-3 procedure. First, select the channel
(using the 8-bit output port). Second,

write to the A/D to start the conversion.
Third, read the result. In BASIC, we
could write:

10 OUT(16.0)

20 OUT(32,0)

30 PRINT INP(32)
Line 10 selects channel 0, line 20 writes a
zero to the A/D to start conversion, line 30
prints the result.

Digital-to-analog conversion

Most of the same parameters that we
noted for A/D conversion also apply in
D/A conversion. Although the control
computer doesn’t have D/A capabilities,
they can be added with very little effort.
As shown in Fig. 13-a, a simple resistor-
capacitor network is the only hardware
required. Remember the description of
the SAR A/D converter? We can imple-
ment a D/A converter in a similar manner
with the components we have on the board
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FIG. 13—TWO SIMPLE D/A circuits. The circuit
shown in bis also shown in Fig. 1, the schematic
of the computer. The values of the components
depend on your particular application.

and some software.

One of the bit-addressable outputs and
one input of the A/D converter must be
dedicated to each D/A channel. The digi-
tal output is used to charge a capacitor
through a resistor, and the A/D input mea-
sures the voltage on the capacitor. That
measured voltage is compared to the de-
sired value (which is stored in the pro-
gram). If the voltage is too low, the output
is turned on. If the voltage is too high, the
output is turned off. The selection of the
R-C time constant, and the frequency that
the output is corrected by the program,
determine the accuracy of that simple ap-
proach.

The major limitation of that approach is
that the ripple and response time of the
circuit are directly related. If minimum
ripple is required, a long response time is
the result. That can be avoided with a
slightly more sophisticated circuit, such
as the one shown in Fig. 13-b.

That circuit uses one bit-addressable
output to charge the capacitor and another
to discharge it. When the voltage is cor-
rect, the capacitor is neither being
charged nor discharged. Thus, the only
contribution to ripple is the discharge cur-
rent imposed by the load. The response
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A BASIC interpreter for the control
computer is available (see Ordering
Information). BASIC | can operate on
26 variables, and includes commands

such as:

LIST NEW

RUN LET

IF FOR/NEXT
GOTO GOSUB/RTN
PRINT INPUT

STOP REM

AMIT PEEK

POKE INP

ouT

The BASIC Il operating system in-
cludes all that is contained in BASIC |.
In addition, it can operate on 52 varia-
bles and 1 array, and contains about
twice as many commands. Those ex-
tra commands include FILL, STAT,
DUMP, EPROM (which programs an
EPROM with the current program)
MOD, ONERROR, and many others.

time can be made as fast as it takes the
software to decide if the capacitor requires
charging or discharging. Note that the
circuit shown in Fig. 13-b is also shown in
the computer’s schematic (Fig. 1). The
open circles shown at diodes D1 and D2
(or R2) are for connection to the bit-ad-
dressable port. The analog signal is output
at SOI pin 15. (That output also gets con-
nected to one of the A/D inputs.)

Digital thermometer

As an example of the simplicity and
flexibility that smart control can provide,
we'll look at how we could use the control
computer to measure the temperature.
The first step is to select the transducer.
There are several options. We could use
National Semiconductor’s LM335, which
has a linear output of 10 mV/°C. Another

ORDERING INFORMATION

The following are available from Vesta
Technology, Inc., 2849 W. 35th Ave.,
Denver, CO 80211: KIT 1: Kit of all parts
needed to control 7 LS-TTL outputs,
monitor 7 inputs, program EPROM'’s,
RS-232 serial port, and 2K RAM (does
not include operating system—see be-
low), $99.95; Operating systems con-
tained in ROM: BASIC | operating
system, $12.95; BASIC Il operating
system, $29.95; Forth operating sys-
tem, $79.95; Assembled, tested, and
burned-in control computer with
BASIC Il operating system, $279;
RS-232 cable, $24.95; 2716 EPROM,
$6.95; Power-supply/BSR-link kit, in-
cluding all components, $59.95; As-
sembled, tested, and burned in power
supply, $109. Add $6 for shipping, han-
dling and insurance.
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THE FINISHED PRODUCT. The hinged spacers at the rear of the board let you tilt the computer board
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up, giving you easy access to both boards, while keeping the size of the system down.

possible choice is Analog Devices’
ADS590, which has a current output that is
also a linear function of temperature.
Both of those devices can be connected
directly to one of the A/D converter’s in-
put channels and the result can be scaled
to read degrees. But suppose you just
reach into the junk box and come out with
an unmarked, unknown thermistor. You
can connect it to the input of the A/D
converter with a pull up resistor to
+5VDC. Using IF statements, your pro-
gram can find the correct temperature:
100 OUT(16,0):REM CHANNEL 0
CONNECTED TO THER-
MISTOR
110 OUT(32,0):REM START CON-
VERSION
120 LET A =INP(32):REM ASSIGN
RESULT TO A
200 IF A=0 PRINT “45™
201 IF A=1PRINT “44”
202 I[F A=2 PRINT “42”

455 IF A=255 PRINT “5.8”

500 PRINT “DEGREES™

510 GOTO 100
Although that program will make any pro-
fessional programmer shudder, it works,
it’s simple, and it doesn’t require hours of
debugging. One of the features that makes
this computer so powerful is that it can be
up-and-running in a minimum of develop-
ment time.

Now, suppose we wanted the output of
our digital thermometer to go to a DVM
instead. The simple D/A plus the pull-up

resistor for the thermistor are all that is
required. The software to drive that circuit
is just as simple:
700 OUT(16,1): REM A/D CHAN-
NEL 1
710 OUT(32,0): REM START CON-
VERSION
720 LET B=INP(32): REM D/A
OUTPUT VOLTAGE 1S
STORED IN B
740 REM VARIABLE C CONTAINS
DESIRED OUTPUT
750 REM RC IS CONNECTED TO
BIT ADDRESSABLE OUTPUT
0
770 IF B<C OUT(0,1): REM
CHARGE UP CAPACITOR
780 IF B>C OUT(0,0): REM DIS-
CHARGE CAPACITOR
If you wanted to compute the average tem-
perature since the unit was turned on:
800 LET D=D+1: REM THE
NUMBER OF SAMPLES
810 LET E=E+A : REM THE AC-

CUMULATED TEM-
PERATURES

820 LET F=E/D: REM THE AVER-
AGE TEMPERATURE

That illustrates the advantages of smart
control over a traditional thermistor/lin-
earizer/meter approach. Although more
complex initially, the control computer is
unlimited in its adaptability.

Of course, now that you have the tem-
perature information inside the computer,
you can use this data to control any of the
outputs. Those can control your home
heating system etc. R-E
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P t 2 LAST TIME WE INTRO-
ar duced you to a device
for analyzing your car’s exhaust emis-
sions. This month, we’ll show you how to
build and use the unit.

Figure 11 is the parts-placement dia-
gram for the display board; Fig. 12 is the
parts-placement diagram for the TCC
board. Note that the four-conduc-
tor cable on the TCC board (Fig.

12) is installed on the foil side. Be
careful to orient all IC’s, diodes,
and polarized capacitors as shown.
Use a 25-watt iron with a fine point-
ed tip, and .030-inch solder.

One point should be made here
about the resistors. Note that the ma-
jority are precision 1% units. Such re-
sistors are now available from a
number of sources, including Digi-
Key (Highway 32 South, PO Box 677,
Thief River Falls, MN 56701). A less ex-
pensive alternative for those who have
well stocked junkboxes is to test more
common 5% resistors with a DMM until
ones with the precise value called for are
found.

Study Figs. 11 and 12 before starting
construction of the boards, and decide
upon a method of attack for inserting the
components. Although individual styles
differ, the following sequence should
work well. The idea here is that by se-
quencing the parts installation according
to the height of the components, several
similar components can be inserted on the
board before the board is inverted and the
parts soldered in place. That should speed
things up a bit.

First, install the horizontal-mount fixed
Va-watt resistors, slightly bending the
leads after insertion to avoid misposition-

BUIBPDEGEIS
AUTOMOTIVE
EXHAUST

ANALYZER

Build this useful automotive test instrument and stop
guessing about your cars emissions.

ing when the board is inverted for solder-
ing. (To help in troubleshooting, should it
become necessary, orient the resistors so
that all the first bands point in the same
direction. That
also

makes the project look a
lot neater.) After soldering

the resistors in place, trim the
leads flush with the solder mounds.

Next, install the IC sockets, making sure
that the notch, or dot, on one end of the
socket is aligned with pin 1. Note that the

IC’s themselves, with the exception of
IC1, are not to be installed now. As ICl is
a voltage regulator, it is not socketed. In-
stead, solder that device directly to the
board at this time. Then mount the diodes
making sure that they are oriented prop-
erly. Next, install the capacitors begin-
ning with the physically smaller types.
Next, mount the trimmer potentiometers:
R24, R26, and R32. Then mount transis-
tors Q1-Q5.

The function switch (S2) shaft must be
trimmed to a ¥-inch length. When that
has been done, mount it on the PC board,
but only after the cabinet top has been
drilled and can be used to check switch
alignment. That is important since the
switch cannot be moved once it is sol-
dered in place. If it is crooked when in-
stalled, it will not allow the top to be
attached properly. Set the switch into the
board (noting the rotational alignment
shown by the tab position in Fig. 6-b). It
may be necessary to straighten some of
the contacts before it can be smoothly
inserted. The switch should be inserted in
the board to a depth such that about Vie-
inch of the solder contacts protrude out
beyond the bottom of the board. Then
lightly solder one or two contacts and
*mporarily install the PC board in the
cabinet bottom. Check to see that the

top cover will fit without binding

at the switch shaft clearance

hole. When satisfied, remove

the PC board and complete
the contact soldering.

The four-conductor ca-
ble interface between the
display unit and the con-

version box is made
using a modular tele-
phone-extension cable
with plug and recep-
tacle assembly. Cut a
9-inch section of
the cable at the
plug end, and
use that to
connect
the
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FIG. 11—PARTS PLACEMENT DIAGRAM for the display hontd Sludy the bonrd carefully before

beginning construction.
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FIG. 12—THE FOUR CONDUCTOR CABLE is ln-
stalled on the foil side of the TCC board. Note
that Fig. 10 shows an "“X-ray” view of the board,
not the foil-side as was stated last month.

PC boards. Figures 11 and 12 show how
the boards are interconnected. The color
scheme indicated is not mandatory, but
following it will minimize any chance of
confusion. Note that the receptacle is
mounted on the conversion box and wired
to the TCC board. Doing that allows the
conversion box to be disconnected from
the display unit when not in use.
Turning to the off-board components,
use small-gauge, color-coded wires for
the connections to S1 and S3. Twist them
rather tightly to prevent spurious ignition-
noise pick-up that otherwise could occur
with some automobiles. (The noise pick-
up would cause erratic timer triggering
and occasional faulty display readings.)

When construction of the display board
is complete, clean off all solder-flux resi-
due with isopropyl alcohol or commercial
spray flux-remover. If using a commercial
flux remover be sure to read the directions
as some of those are harmful to plastics.

Conversion box preparation

Figure 13-a shows the conversion-box
preparation details for the box available
from the supplier mentioned in the parts
list. Also shown is the probe and tubing
assembly (Fig. 13-b). The probe is built
using ¥%-inch outside diameter (O.D.)
copper tubing, with an alligator clip add-
ed to make sure that the probe remains in
the auto-exhaust pipe when it is placed
there. A 48-inch length of %-inch [.D.
(/nside Diameter), Y-inch O.D., vinyl
tubing connects the probe to the con-
version box. (Note that if you purchase
the complete kit from the source men-
tioned in the parts list, all cutting and
drilling will already have been done.)

A 2-inch copper tube stub (see Fig. 13-
c) is needed to attach the vinyl tubing to
the conversion box. Crimp a "e-inch
length of one end in a vise to obtain the
flattened dimensions indicated. Then drill
a ¥a2-inch hole where shown. Insert a No.
6 flat washer (¥%-inch O.D., Y3-inch
thick) into the flattened portion when as-
sembling as discussed below. Flattening
of the stub and inserting the washer cre-

BALANCE
S1 START/STOP

ates a controlled inlet aperture. That aper-
ture limits the exhaust-gas flow rate into
the conversion box, ensuring adequate
gas cooling before exposure to the TCC.

Velcro strips can be used to allow at-
tachment of the conversion box to the
automobile. First, glue the *“*fabric™ por-
tion of the strip to the back of the con-
version box. Then, double-sided carpet
tape can be applied to the mating Velcro
strip for attachment to the bumper. (Never
stick the tape onto a painted portion of the
car, as the paint is likely to come off when
removing the strip later on.)

Figure 14 shows the component and
board placement within the conversion
box. As shown, the sensors should be
mounted Y-inch above the PC board.
Plastic spray-bottle caps (with approxi-
mate dimensions as shown) should then
be glued to the board over the sensor as-
semblies. Try to center the caps around
the sensor fixtures. Silicone glue may be
used, although 3M windshield adhesive
(available at automotive-parts stores) is
even more effective. Apply the glue to the
mating surfaces only, When the caps are
in place, coat the outer cap and the board
surfaces with additional glue to be certain
of a good seal. Once the glue is firm, melt
a hole into the test-sensor cap where
shown in Figure 14. (The hole should face
the side of the conversion box that con-
tains the strain-relief/cable assembly.)
Holding a 1/4-inch diameter screw with a
pair of pliers, heat the screw with a candle
flame and use it to melt a hole through the
plastic. The cap/board assembly should
then be silicone glued to the side and
bottom of the conversion box. Be sure to
use ample amounts of silicone glue
around the control sensor, as it is vital that
no exhaust gas be allowed to reach it.

Assemble the tube stub as shown in
Fig. 14 using four 6-32 nuts to space the
stub from the side edge. Don't forget to
place a No. 6 washer inside the flattened
tube end before tightening the outside
6-32 nut. When the four “*spacer” nuts are
snug. tighten the outside nut with a small
wrench or pliers until the tube end is com-
pressed against the washer inside the
tube. Thus, gas will be allowed into the
box only at the top and bottom of the
washer, and to a small degree through the
outer sides.

Battery operation

Two self-contained batteries are used
by the unit. One is a hearing-aid type 1.5-
volt cell. The other is a common 9-volt
transistor-radio-type battery. The 1.5-volt
cell is used in the timer module and its life
expectancy is over one year.

The 9-volt battery powers all of the re-
maining circuitry. Current drain is rather
high due to the required thermistor heat-
ing. Therefore, the unit should only be
turned on when exhaust measurements
are needed. Also, when replacing the bat-
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stub (c).

All resistors 1%, Y4-watt unless other-
wise noted

R1—100,000 ohms, 5%

R2, R12—4700 ohms, 5%

R3, R4, R13—R16—10,000 chms, 5%

R5, R6, R8, R22—4870 ohms

R7—8450 ohms

R9—47,500 ohms

R10—4640 ochms

R11, R23—30,900 ohms

R17, R18—20,500 ohms

R19, R20—100,000 ohms

R21—46,400 ochms

R24—50,000 ohms, miniature potentiom-
eter, linear taper, vertical PC-board
mount

R25—4530 ohms

R26—10,000 ohms, miniature potentiom-
eter, linear taper, vertical PC-board
mount

R27—14,300 ohms

R28—6810 ochms

R29—11,800 ohms

R31—1000 ohms, miniature potentiome-
ter, linear taper, panel mount, with
SPST switch (S4)

R32—300 ohms, miniature potentiome-
ter, linear taper, vertical PC-board
mount

R33—221 ohms

R34, R35—105 ohms

R36, R37—22,100 ohms

R38, R40—226,000 ohms

R39—152,000 ohms

R41—143,000 ohms

: |

PARTS LIST

R42, R43—210,000 ohms

Capacitors

C1-C5, C7-C9, C13—0.1.F, ceramic
disc

C8, C11, C12—100 pF, ceramic disc

C10—.001 wF, mylar

C14—.05 pF. ceramic disc

Semiconductors

IC1—LMB340T-5 or 78M05 +5 volt regula-
tor

1C2, IC6—74C00 CMOS quad NAND
gate

IC3—LM324 quad operational amplifier

IC4—TL507C A/D converter

IC5—ICL7621DCPA dual operational am-
plifier

Q1-Q5—2N3904 NPN silicon transistors

D1—1N914 or 1N4148 general purpose
diode

SR1, SR2—G126 precision matched ther-
mistor pair (Fenwal Electronics, 63
Fountain St., Framingham, MA 01701)

TMi1—timer module, model UO1 sport
stopwatch (Armitron Corporation, 29-10
Thompson Ave, Long Island City, NY
11101)

$1,83—SPST momentary normally open
pushbutton (C & K 8631 or equivalent)

S2—4PDT rotary, panel mount

S4—SPST potentiometer switch, part of
R31

B1—9-volt battery

tery. be sure that the unit is off (to prevent
damage).

Checkout and calibration

The following calibration/test pro
cedures are performed with the probe ex
posed to ambient air-conditions only. Do
not allow exposure to exhaust gas at this
time. Double-check all connections and
component orientation. Do not install the
IC’s into the sockets yet. (Only ICI,
which is soldered in place. should be in-
stalled to this point.)

If you haven't re-installed the timer bat-
tery yet. do so now. and verify that all that
all of the timer’s functions operate as de-
scribed in its owners booklet. With no
external power applied to the unit, all
timer functions should be just as they
would be normally. If that is not the case.
do not proceed until you have isolated and
corrected the problem. Try disconnecting
the four wires from the display PC board.
If operation returns to normal, then some-
thing is probably miswired in the Q1. Q2.
or Q3 circuitry. If timer operation is still
faulty, then either the wire connections on
the timer board are bad (for example, sol-
der bridging across two circuit paths) or
the timer module is bad.

Before connecting the conversion-box
cable to the display unit, apply power via

~S4. Check the voltage at IC12. It should

be +5 volts. Leave the power applied for
a few minutes. then touch IC1. It should
be just slightly warm. not hot. If all is

Miscellaneous: PC boards, display and
conversion-box cabinets, IC sockets, 9-
volt battery terminal clip, modular tele-
phone extension cord, 25 feet, with plug
and receptacle (MCM TA625 or equiv-
alent), vinyl thin-wall tubing (3&-inch |.D.,
Va-inch O.D., 48-inch length), copper tub-
ing (3&-inch O.D., Y4z-inch wall thickness,
14-inch length), spray bottle caps (see
text), alligator clip, cable strain-relief (34e-
inch mounting hole), silicone glue, Velcro
strip (1%2 inches wide by 3 inches long),
double-sided carpet tape, 30 gauge wire,
8-conductor ribbon cable, knobs, hard-
ware, etc.

The following are available from PVP
Industries, P.O. Box 35667, Tucson, AZ
85740: Etched and drilled epoxy-glass
PC boards for display cabinet and con-
version box for $14.95; SR1, SR2 sen-
sor pair for $22.95; PC board set, both
cabinets (not drilled), timer module,
front panel decal for display cabinet,
and modular extension cord for
$49.95; complete kit of all parts (except
glue and battery), including pre-drilled
cabinets for $98.95; completely as-
sembled, calibrated, and tested unit for
$129.95. The above prices are postpaid
in the continental U.S. Arizona resi-
dents add 5% sales tax. Readers of Ra-
dio-Electronics are invited to send a
SASE to the above address to receive
free updates on this project, along with
user tips as they become available.
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FIG. 14—THE TCC BOARD is mounted inside the conversion box. Note that all exhaust tests are made
with the conversion box oriented as indicated by the arrow.

well. remove power. connect the con-
version-box cable, and install the remain-
ing IC’s. Then set the BALANCE control
(R31) and trimmer potentiometers R24,
R26, and R32 to their midpoint positions,
and set the FUNCTION to the co position.

If the timer had been in the normal
clock mode, you must change it to timer
mode by holding S3 depressed for a few
seconds until the display changes to all
zeros. Now re-apply power. After several
seconds, the display should begin to re-
spond to the initiation of tests about every
two seconds.

If the word 1.ap appears on the display
(below the two smaller digits on the right),
that means the count/reset sequence is out
of step. That may occasionally happen
after power up. Simply depress the TIMER
switch one time. That should clear the
counting abnormality within two or three
test cycles.

Now proceed with the calibration pro-
cess. as follows. Again. be certain that
there is no exhaust gas near the conversion
box. and that its temperature is stable.
Also. orient the conversion box as shown
in Fig. 14. (That is the orientation that will
be used during actual exhaust testing.)

1. Connect a DVM between the dis-
play-board pads for the green and yellow
leads to the TCC board. Adjust R32 for a

reading of exactly O volts. There will be
some settling time required, so leave the
DVM connected for about 30 seconds.

2. Adjust R26 for a display of 4.0%
Take your time in doing that step as it is
rather critical. Make the adjustment in
small increments until the reading
changes with each test cycle. If movement
in one direction doesn’t produce a display
change. go back to midrange and try the
other direction. When you do start seeing
a change, continue to adjust, but in even
smaller increments, until the display
reads 4.0 consistently on several subse-
quent tests.

3. Switch to the A/rF mode, and adjust
R24 for a 13.1 display. Follow the pro-
cedure outlined in the previous step.

That completes the checkout and cal-
ibration process. The settings of R24,
R26, and R32 should not require readjust-
ment under normal circumstances. The
BALANCE control should give you enough
of an adjustment range to compensate for
any subtle variations due to component
aging or imbalances at particular ambient
temperatures.

WARNING: Exhaust gas is poi-
sonous! Do NOT ever perform any ex-
haust-gas tests in an enclosed or poorly
ventilated area! Even being inside a car
with the windows rolled up is no as-

surance of safety. While the system itself
is designed so that gas is sampled and
converted to an electrical signal outside
the car. exhaust gas can seep into the carin
many other ways. Do NOT take chances!

Setup

The first step is to attach the conversion
box to the rear-bumper area. Choose a
position that allows the tubing and probe
to reach the exhaust tailpipe without
stretching or sharply bending the tubing.
Also. observe the mounting direction as
outlined earlier. Velcro strips may be used
to attach the box. but they may not be
suitable for all applications. Other alter
natives may be necessary, such as mask-
ing tape. An especially sturdy mounting
is not needed unless the unit is to be used
while driving, in which case adequate
means must be provided to prevent a
change of position or the device even fall-
ing off the car. Do not attach the probe
until after the balance operation described
below has been performed.

Before the unit can be used, two things
must be allowed to happen: One is that the
engine must be allowed to reach its nor-
mal operating temperature (about 10 min-
utes in mild weather), and the other is that
the test unit must be allowed to stabilize
(about 1 minute). If you warm up the car
while allowing the unit to stabilize, be
sure that no exhaust gas is allowed to
reach the conversion box until after the
balance operation is performed. Also,
never start the engine while the probe is
inserted in the tailpipe, as the initial surge
of exhaust is extremely ““dirty,” and could
coat the TCC, altering the unit’s accuracy.
A small piece of tape may be placed over
the conversion-box gas-inlet stub and
drain hole during warmup to ensure that
exhaust gas will not enter at that time.

In use, all functions are displayed when
the timer is in the stopwatch mode. If the
timer is in the clock mode, depress the
mopE switch for a few seconds until the
display reads all zeros. That can be done
whether or not power has been applied. In
fact, if power is not applied, the unit can
be used as an ordinary stopwatch. Once
power is applied and the unit is placed in
the stopwatcH mode, the display should
begin to change in response to each test
cycle.

The unit uses the three rightmost dis-
play digits for readout, with an assumed
decimal point between the rightmost two
digits, Thus. a 134 display in the a/F mode
indicates a 13 .4 air/fuel ratio while a 036
display in the co mode indicates a CO
content of 3.6%

To activate the unit, rotate the BAL ANCE
control from its off position to about mid-
range. As explained above, allow a brief
warmup period. That allows time for pre-
heating the TCC sensors, and generally
allows the system to become acclimated
to ambient conditions in the test environ-



ment. Once the display stabilizes, adjust
the BALANCE control for a reading of 4.0
in the co mode or 13.1 in the A/F mode.

When the engine is running at normal
operating temperature, insert the probe
into the tailpipe, and attach the tubing to
the conversion box. There will be a very
brief response lag-time encountered as
the display changes to reflect the thermal
conductivity of the gas sample. (Note that
a new sample test is performed about
every two seconds.) It is normal for some
fluctuation “‘drift” in adjacent readings,
particularly if the engine is idling rough,
or if the engine system routinely changes
idle speed, timing. or carburetor mixture
in response to engine temperature.

If your automobile has a catalytic con-
verter, accurate readings can best be ob-

tained by sensing the exhaust gas before *

the converter. While some autos have a
port available for this testing, it will prob-
ably be necessary to remove the exhaust-
gas recirculation (EGR) valve and insert
the probe at that point in the system. (It
will then be necessary to close off the
EGR line to the intake manifold to ensure
accurate readings.) The catalytic convert-
er changes much of the hydrocarbons and
CO into water and carbon dioxide. That
“new’’ gas/vapor mixture presents a dif-
ferent composite thermal conductivity to
the TCC, thus affecting accuracy.

Adjustments.

When making adjustments, be sure to
allow time for the display to respond. It
takes time for the engine system to stabil-
ize on the new setting(s), and then it takes
a short time for unit to respond to the
different exhaust-gas content. If the unit is
to be used on more than one vehicle dur-
ing a session, allow several minutes for
remaining exhaust to clear the conversion
box before connecting it to the next vehi-
cle. When making adjustments that typ-
ically have a broad range, it is best to
make small incremental changes, pausing
after each and then noting the display.
That method makes it easy to “zero-in”
on the optimum setting without losing
control; that is, getting things so far out of
adjustment that the engine dies, or that it
is difficult to return to the original set-
tings. .

The following emission-related com-
ponent topics are intended for general in-
formation only. Specific adjustments for
your auto should be made in accordance
with the auto makers’ prescribed meth-
ods. Occasionally, emissions tuneup pro-
cedures and data will be included on
decals in the engine compartment. Other-
wise, consult an appropriate service man-
ual for details. It is a good idea to take a
CO reading before making any repairs or
adjustments so that you can later measure
your progress by “‘before/after” compari-
son.

It is wise to begin by checking the igni-

tion components: replace, clean, or re-
gap spark plugs as needed: set point dwell
and ignition timing to manufacturer speci-
fications; check spark plug wires: and
clean/inspect distributor cap.

Equipment added to modern auto
mobiles to reduce emissions include (in
part) the following items. They should be
inspected. cleaned, replaced, or adjusted
as recommended by the auto maker.

1. Air-inlet temperature damper
(routes preheated air to carburetor
during engine warmup).

2. Air pump (pumps air into exhaust
manifold area to improve combus-
tion efficiency).

3. Charcoal vapor-evaporator (routes
stored fuel vapor to carburetor).

4. EGR (routes portion of exhaust
back to carburetor).

5. PCV (Positive Crankcase Ventila-
tion system—routes “blow-by"
gases back to carburetor, and al-
lows fresh air to enter crankcase).

6. Spark-timing advance (three com-
mon types: deceleration-vacuum
control, transmission-gear-shift
control, and engine temperature
thermostat-vacuum control).

7. Thermostat-engine coolant (higher
temperature thermostats being
used).

Proper carburetor operation is vital to
minimizing exhaust pollutants. All pas-
sages and internal/external components
must be clean, and gaskets must be secure
to prevent air or fuel leaks. Once that has
been accomplished, the various adjust-
ments must be set to the manufacturer’s
instructions. Those adjustments typically
include float, choke, throttle, and air/fuel
mixture, but may include other things,
such as multi-carburetor synchronization.
While “*in the old days” simple cookbook
adjustment procedures could be given (for
example: “tighten down mixture screw,
then back off 3 turns...”), today that is
just not possible. The importance of using
a CO meter and strictly following the auto
makers’ adjustment instructions is no bet-
ter exemplified than with the carburetion
setup.

Readings

As mentioned earlier, auto makers typ-
ically provide emissions-adjustment in-
formation in the engine compartment.
That information often includes CO and
A/F readings that should be attainable if
all systems are functioning properly.
Tune-up manuals will also provide that
information. Of course. it is also impor-
tant to know your state’s prescribed max-
imum CO limits for your make, engine,
and year auto. Those limits vary consider-
ably.

In Arizona, for example, a 1972 Ford
Pinto with a 4-cylinder engine is allowed
6% CO maximum. A 1981 Dodge Aries,
also with a 4-cylinder engine, is only al-
lowed 1.5% CO maximum. A 1973 12-
cylinder Jaguar XKE is allowed 5.5% CO.

Some auto types seem to be rather amena-
ble to achieving even very stringent re-
quirements. while others (like the Jaguar
mentioned above) just barely squeak by
relaxed requirements, and then only after
considerable effort. In general. however,
10- or 15-year-old cars should be able to
deliver about 3%—4% CO, while the very
latest cars should be down to about 1%.

Air/fuel ratio measurements are es
pecially meaningful when making car-
buretor adjustments. Once again. it is
important to consult the manufacturer’s
data for recommended procedures and
readings It can be injurious to the engine
valve system. for example, to set the mix-
ture too lean. The few pennies saved in
fuel will be more than offset by subse-
quently having to repair burned valves,
due to excessive combustion tempera-
tures. Air/fuel readings above about 14.0
indicate a lean mixture (i.e.. more air. less
fuel) while readings below about 12.0) in-
dicate a rich mixture.

The advantage of using the unit while
driving is to verify A/F carburetor settings
and general carburetor/accelerator pump
response under actual operating condi-
tions. At cruising speeds, with a light
engine load, the A/F reading will nor-
mally be a little leaner (by about .3 or .4)
then when the auto is stationary. After
sudden, brief acceleration the reading
should diminish considerably, then grad-
ually rise back to nominal. Service data
for your auto should provide specific load
readings.

Suspicious readings

Sooner or later. you will probably en-
counter readings that just don’t seem to
make sense. There can be many sources
of inaccuracy, but first it is important to
determine the general cause. There are
three general causes to consider: the auto-
mobile, the setup, or the unit itself. Once
the general cause is found. the specific
problem is much easier to track down.

One common auto symptom is the car-
buretor-mixture control not having any
effect on CO readings. Thatis a “normal”
occurrence if the carburetor needs over-
hauling. What has happened is that block-
ages or leaks in the carburetor have
disrupted normal operation enough to
make the relatively minor mixture-screw
changes ineffective. It is also possible that
the air filter is clogged. To verify, note the
A/F reading, then remove the air-cleaner
element. re-attach the air-cleaner cover.
and retest. If A/F ratio is now more than .2
or .3 higher than before. the filter proba-
bly needs replacing.

Another source of potential trouble
from the automobile, as mentioned ear-
lier. is “*swamping out™ of the TCC due to
an unusually dirty exhaust blast, such as
that which would occur if the engine is
started with the probe attached. Swamp-

continued on page 96
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HOBBY CORNER

Finding replacement parts

EARL “DOC” SAVAGE, HOBBY EDITOR

TWENTY OR SO YEARS AGO. WHEN COM-
mercially available amateur-radio setups
began to appear in large quantities, the
number of ham operators who simply
bought transmitter/receiver units and
turned them on began to increase at an
exponential rate. Prior to that time, most
hams built their own installations, or at
least knew enough about them to repair
and modify them whenever the need
arose. So they, the old timers, made dis-
paraging references to the new breed of
hams—they were called “appliance oper-
ators.”” Not so long ago, the computer
hobby went through a similar change. Not
only is it no longer necessary to build a
computer to have one, but most comput-
erists have no interest in knowing how
their machines work. In fact, the vast ma-
Jority of computer owners today are essen-
tially “*appliance operators. ™

The purpose of reviewing that bit of
history is not to start an argument—nei-
ther side is any better than the other.
However. those and other similar changes
have created a problem that many elec-
tronics enthusiasts encounter frequently.
That is, we start to build or modify some
device and discover that the parts we need
are hard, if not impossible, to find. That’s
partially because many parts distributors

AN INVITATION

To better meet your needs, “Hobby
Corner" has undergone a change in
direction. |t has been changed to a
question-and-answer form. You are in-
vited to send us gquestions about gen-
eral electronics and its applications.
We'll do what we can to come up with
an answer or, at least, suggest where
you might find one.

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
“"Hobby Corner." Please keep in mind
that we cannot become a circuit-de-
sign service for esoteric applications;

- circuits must be as general and as
simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

carry more sub-assemblies than discrete
components. The reason behind that is
that these days the repairman usually re-
places a complete sub-assembly (or
board) rather than the parts themselves.
It's quicker and cheaper to do things that
way—at least they say it's cheaper!

You really can’t blame the stores and
mail-order houses for the change; simple
economics was the deciding factor in
making that adjustment. There is more
profit in selling manufactured sub-assem-
blies than there is in selling parts unless
the volume purchased is quite large. And
therein lies the root of the problem, but
knowing the cause doesn’t affect a cure—
it’s still hard to find the parts. That’s true
whether you do business with the very
large parts dealers or the ‘‘mom-and-
pop’'-type operations, which have low
overhead. We know it’s difficult, not only
from personal experience but because a
week doesn’t go by without receiving a
letter from someone saying that he can’t
find a source for a certain coil, trans-
former. or whatever. So, for David Barger
(NY), Jerome Roach (CA), D. C.
Hoffman (PA), Chris Miller (Ontario),
Chauncey Albright (NY), and the rest of
you out there who have had difficulty in
locating the needed parts, here are some
old methods and a new one that has proven
quite valuable.

Helpful hints

If you're building a device from a con-
struction article, first check to see if the
author has made arrangements to offer a
parts kit. Often a source of partial or com-
plete kits is listed with the article. That
may be the best way to go when you need
all or almost all of the parts. The second
approach to the parts problem is to check
the local Radio Shack store or their cata-
log. If they carry the necessary parts, then
you've saved yourself a lot of time. But if
that turns out to be dead end, the next step
is to check the back-page ads and the
classified section of current and past issu-
es of Radio Electronics for suppliers.
Most suppliers will send along a current
catalog when you order something, and
continue to do so once you are on their
mailing lists. Still others will send their
catalogs to you just for the asking. (I don’t
know about you, but I never throw out a

catalog until a replacement comes along.)
Assuming the worst case, it’s then time to
start writing letters of inquiry to supply
houses (a task that’s all too familiar to
me). In the past that has been like shooting
in the dark, but now some light has been
shed on the subject.

A fellow by the name of Edward A.
Hall has written a 125-page book—The
Buyers' Guide to Radio and Electronic
Parts. That guide goes a long way in let-
ting you know which distributors carry
what items. The book contains listings for
hundreds of parts, ranging from actuator-
to-yoke and it also lists over 85 companies
that carry each item. A special section in
the back of the book gives supplier mail-
ing addresses, telephone numbers, cata-
log costs, and minimum order amounts.
(I've found it to be quite helpful.) If you
feel that the guide would be of benefit to
you: it’s available for $6.95 postage paid
from Hayward Products, 39 Sunset Court,
St. Louis, MO 63121. (And I don’t own a
bit of stock in the company!) How times
have changed!

PRocRes< /

FIG.1

Speaking of changing times, you may
be interested in a little conversation piece
in my workroom. [t is nothing more than a
small wooden base holding a tube, a tran-
sistor, and an IC. The sketch in Fig. 1
gives you an idea of what it looks like. My
non-technical friends are amazed when I
answer their questions about it, and I'm
sometimes tempted to cheat a bit by re-
placing the puny 68L7 with an old trans-
mitting tube! Of course, you could have a
series of such eye-openers: How about a
5R4 and a solid state rectifier, or an OA3
and a Zener diode? There are all kinds of
interesting possibilities.

Inquiries
Whenever [ have the occasion to thumb
through my Radio Electronics magazine




file, I am impressed anew with the variety
and scope of the subjects that have been
covered (or uncovered) over the years. A
back-issue file is a valuable resource of
circuits, ideas, and construction data.
When you are looking for information,
check through your back-issue file. You'll
almost always find that the time was well
spent. =

For instance, one reader—James Lewis
(NJ)—is looking for a voltage/spike sup-
pressor for his equipment. Well, James,
take a peek at page 57 of the September
1983 issue. There you’ll find a great con-
struction article entitled *“Powerline Tran-
sient Suppressor” by Herb Friedman.
That suppressor takes care of four line
problems: RF interference, line tran-
sients, surges, and interruptions of ser-
vice. (Well, it doesn’t prevent interrup-
tions but it does keep down troubles when
service is resumed.) Another reader, S.
M. Harmon (PA), will have to look back a
bit farther to find an answer to his ques-
tion. That reader is a teacher who wishes
to add some tunes to his math games. He
says the mini-player piano of a few months
ago is overkill for his needs. You're in
luck, Mr. Harmon. You can find just such
a monophonic ‘‘tune maker” circuit in the
“Hobby Corner’’ columns of the January
and February 1979 issues of Radio Elec-
tronics.

Those of you who have written about
sequential turn-signals for your cars and
other uses of “chase” circuits, may wish
to check the March, 1978 installment of
“Hobby Corner.” To operate that circuit
with high-current devices (tail lights, 110-
volt lights, etc.) just hang one or two TTL
relays, or transistor switches on the out-
puts in place of the LED’s.

Antenna measurements

Antennas can make or break any kind
of radio installation. That is especially
true of transmitting antennas. What is es-
pecially exasperating about them is that
they can look great but perform like a
willow twig, or worse.

It is axiomatic that the more you know
about antennas, the more you realize you
don’t know! To make matters more com-

plicated, the usual DC and AC test instru-
ments are of little value in making antenna
measurements. Typically, AC instru-
ments function adequately only up to a
few hundred Hertz, at best. They are all
but worthless when dealing with devices
in the kHz and MHz ranges.

Andrew Mazzella has asked how he can
test his antenna without lowering it or
climbing up a long ladder. Well, the first
thing we have to tell you is that there are
many things you need to know about a
given antenna that can't be learned by
bringing it down or going up to it, unless
you have special instruments.

The primary question about an antenna
is: What is its resonant frequency? For-
tunately, that can be determined from the
ground, as it were, with any of three in-
struments. Two are quite reliable but the
third will mislead you, given half a
chance.

The one which you must use with great
care is the grid dip meter. The method and
degree of coupling to the antenna is quite
critical to getting useful and accurate
readings. In spite of that, the grid dip
meter is used often because it does not
require an external source of RF energy.
The other two instruments that will give
you the needed information on your an-
tenna are an SWR bridge and an RF im-
pedance bridge. R-E
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2 RADIO-ELECTRONICS

THE DRAWING BOARD

Smoothing out the sinewave-generator output

ROBERT GROSSBLATT

ANYONE WHO GETS INTERESTED IN ELEC-
tronics and gets really hooked on it will
progress through a number of clearly rec-
ognizable steps. In the beginning, you
buy light-dimmer kits and burn your eyes
out trying to read obscure directions writ-
ten in muddy print. The next step is to buy
components and, armed with a chart that
lists the resistor color code and a solder-
ing iron, burn your components up trying
to build a light dimmer of your own de-
sign. Somewhere around here you begin
to understand that there’s more to elec-
tronics than Ohm’s law, and you begin to
read.

Now, we're all familiar with the truth of
Grossblatt’s 12th Law: He who doesn’t
have his head in a book has his head in
something else. But the more general the
rule, the more exceptions there are to it,
and that applies here as well. After you've
plowed through enough abstracts and
journals, you’ll learn how to apply
Grossblatt’s 27th law: What is written on
paper is not carved in stone.

The difference between theory and
practice is the difference between brain
damage and common sense. The difficult
task of plowing through countless reams
of paperwork filled with obscure equa-
tions can often be eliminated by taking a
look at the original problem on a dif-
ferent-color paper or walking away and
letting your subconscious take over.

The perfect example of that is the prob-
lem facing us at the moment—finding the
resistor values for our digital sinewave
generator. There are three ways to go
about finding the answer. 1) Trial and er-
ror. 2) Mind-warping math. 3) Common
sense. The first one is OK, but only gives
answers for a particular application. The
second is OK for people who wear a
bathing suit with shoes and socks. That
leaves us with the third.

Believe me when I tell you that the
standard method for calculating the re-
sistor values involves math so hairy...
well, even with a lot of equipment it
would be difficult. The Fourier transforms
and Fibonacci numbers are the easy part.
The hard parts can only be solved using a
variable interossiter. (Do any of you re-
member what that is or know how to spell
it?)

o° 36° 722 108° /44° 180°
FIG. 1
TARLE |/
o UTRUT AnGeE siwe A
al Sce o. 582 LGt
Az Wz o, 95¢ liooo
@3 108° 2 G5/ | lLooo
R4 e o o588 LGl 7
Rs NoT USED
FIG. 2
CoRCiR SiNERAYE the @5 output of the 4018 because it’s a
OUTPUT

=== (To

Rl Zr2 %Ra R4 FITER

i 4 @ 1l [iz

W R @2 Tz &a BF
(=5 Tei DATA,

<40o(8
FIG.3

Getting around the math

But seriously folks, the math is both
complicated and unnecessary. We can get
within several decimal places of the calcu-
lated values by using common sense and a
bit of elementary arithmetic. Let’s take a
good look at the problem. Figure 1 shows
the circuit we're going to use; Fig. 2
shows 180 degrees of the waveform that
we want, and a couple of helpful hints.

You'll remember that we're not using

quick and dirty way to make the waveform
conform more closely to a sinewave. The
resistors on the remaining outputs will
determine the shape of the wave we gener-
ate but—and this is important—we still
have to allow for the time used by the Q4
output, In other words, no matter how
many 4018 outputs we decide to use, it's
still going to take 5 incoming clock-
pulses to make the 4018 repeat itself. That
means any calculations that we do have to
take into account the fact that there will be
5 discrete 4018 output states for each 180
degrees of the sinewave.

In practical terms, each incoming clock
pulse will control 36 degrees (180/5) of
the sinewave. @, will determine the am-
plitude of the sinewave 36° into the cycle,
Q, will determine the amplitude of the
sinewave at 72°, and so on until we get to
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Softbware SLore

New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20,

Apple I, and other personal computer systems.

IBM PC

[] FLIGHT SIMULATOR by Mi-
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim-
ulation of flight in a single-engine
aircraft. Working instruments.
Qut the window graphics. Real-
time flight conditions. (IBM P C,
64k, color graphics, disc)

[J EASYWRITER Il by In-
formation Unlimited ... List
$350.00. Our price ...
$300.00. Turns your com-
puter into a word
processor. You see every-
thing on the screen. There
are no imbedded com-
mands. (IBM P C, disc)

[[] DEADLINE by In-
focom ... List $49.95.
Our price ... $43.00. A
locked door. A dead
man. You have 12
hours to solve the mys-
tery. One false move,
and the killer strikes
again. (IBM P C, 48k,
disc)

] ALGEBRA, Vol. 1 by Edu- ©
ware ... List $39.95. Our price
... $34.00. A first year algebra
tutorial covering definitions,
number line operations, sets,
etc. (IBM P C, 48k, color
grpahics, disc)

] MICRO/TERMINAL by

banks, and other personal

PCTUTOR
[J PC TUTOR by Comprehen-
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Com-
puter, including hardware and
software. (IBM P C, 64k, disc)

Microcom ... List $94.95. Our
price ... $83.00. Allows ac-
cess to remote mainframes
and minis, information data

computers. (IBM P C, disc)

] PRISONER2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possible. The island
keeps you under surveillance.
Just try and get out! (Apple II,
48k, disc)

[] PRISONER2 by Interac-
tive Fantasies ... List $39.95.
Our price ... $34.00. (Atari
disc)

[[] THE MASK OF THE SUN
by Ultrasoft Inc ... List $39.95.
Qur price ... $34.00. An ani-
mated adventure through a
series of hi-res screens. An
ultimate adventure challenge.
(Apple II, 48k, disc)

[] MASTERTYPE by Lighting
Software ... List $39.95. Our
price ... $34.00. A typing in-
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words. (Apple
I, 48k/64k, disc)

[] THE GRAPHICS MAGI-
CIAN by Penguin Software ...
List $59.95. Our price ...
$53.00. Make your own ani- Y.
mated graphics. Handles up to

32 independent objects.
Stores hundreds of color pic-
tures. (Apple Il, 48k, disc)

[J] RENDEZVOUS by Edu-
ware ... List $39.95. Our price
... $34.00. In four phases, sim-
ulates an actual space-shuttle
flight from Earth Liftoff through
Orbital Rendezvous and Ap-
proach to Alignment Docking
with a space station. Hi-rez
graphics (Apple Il, disc)

[[] SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00. Our price ... $43.00. A
tutorial for mastering vocabu-
lary, deciphering new or
unfamiliar words, and taking
tests. (Apple Il, disc)

COMMODORE VIC-20

] PIPES by Creative Software
... List $39.95. Our price ...
$34.00. Connect a pipeline

. from the water supply tank to
every house. Watch out for

| leaks. Use as little pipe as
possible. 5 skill levels. (Com-
maodore VIC-20 cartridge)

] SHAMUS by Human En-
gineered Software ... List
$39.94. Our price ... $34.00.
Only you can stop the Shad-
ow's mad reign of terror. Two
levels with 20 rooms each. A
joystick challenge. (Com-
modare VIC-20 cartridge)

] HOUSEHOLD FINANCE
by Creative Software ... List
$17.95. Our price ... $15.00.
Home utility program records
and analyzes your monthly in-
come, expenses and budget in
16 categories. (Commodore
VIC-20 tape cassette)

[] HOME OFFICE by Creative
Software ... List $29.95. Our
price ... $25.00. Combines
VICPRO, a flexible and effi-
cient word processor with
VICDATA a powerful and so-
phisticated information storage
and retrieval system. (Com-
modore VIC-20, cassette tape,
8k additional memory required)

N

ATARI

) A ] SUBMARINE COM-
MANDER by Thorn EMI ... List
$49.95, Our price ... $43.00. A
submarine patrol simulator to
hunt and destroy enemy ships.
9 skill levels. Plug-in cartridge.
(Atari Cartridge 400/800)

APPLE

[] MINER 2049 by MicroLab
... List $39.95. Qur price ...
$34.00. Chase into a Ura-
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platforms, and
win—if you can. (Apple II,

Shipping ($2.00 peritem) ........... ...

L 48k, disc)

: Radio-Electronics Software Store

I 200 Park Avenue South

: New York, NY 10003

I MName

i Number of items ordered

: Total Price of Software .. .......covvvivinninennns e === Ly Address

] Sales Tax (NY State Residents Must Include) .....

I Cit!,lI State ZIP
i

TOTAL ENCLOSED (Sorry, No CODS) ........... $ SORRY - NO CREDIT CARD OR COD ORDERS
L---—----------------------------------------------



CONTENTS

Vol. 1 No. 2 June 1984
6 IBM PCjr Versus The Portable
An in-depth look at two of IBMs newest computers. Included is a
look at the similarities and differences between the two machines.
Marc Stern

10 CP/M For Beginners
Part 2. This month, we'll tumn our attention to one of the most
important CP/M utility programs: PIP. Herb Friedman.

14 Computer Graphics
With the proper software, it's possible to add the tremendous power
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COMING
NEXT
MONTH

First there was the ZX80, the
machine that set the computer
industry on its ear. Now Clive
Sinclair is at it again with his latest
entry, the QL. Find out how it
stacks up against the competition
in next month’s issue.

Computer telecommunications
has received a lot of attention in
the last year or so, but what
exactly is it, and where does the
average hobbyist fit in? Those are
just some of the topics our look at
telecommunications will cover.

Handling large amounts of data,
or writing long reports or papers,
is done much faster when done
on a computer. Getting a printout
of your work, however, is an
entirely different matter. Losing use
of your computer for minutes, or
sometimes hours, while reams of
paper are fed through even the
fastest printers is unproductive,
frustrating, and annoying. Next
time, we'll find out all about how
you can put an end to all of that
by adding a printer buffer to your
computer system.

ON THE COVER

Add a solid graphics software package to a computer and it
becomes easy to prove the cliche “a picture is worth a thousand
words.” Learn all about some popular graphics software, and how
they can make your computer “speak volumes,” beginning on page
14.

The illustration on our cover was created on a Heath/Zenith Z700
computer using a graphics software package called Autocad.
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EDITORIAL

CAVEAT EMPTOR!

Money is tight. Nobody had to tell you that. All you have to do is to open

your wallet or look at the balance in your checkbook. The things you want

are harder and harder to come by: So you have to decide which things are
necessities and which are luxuries. But it goes beyond that. Your purchases
have to be exact and correct. There is no room for mistakes.

That’s why a magazine like ComputerDigest becomes increasingly
important to you. Not only do you leam what new products are available to
you, but you'll also learn how well they perform, and whether or not they
will be precisely what you want and need for your own computer system.
In a tight-money situation, there’s no room to buy, try, and discard. Your
purchase must work for you the way you want it to, or you've lost your
money.

The other thing that happens in that sort of situation, is that a lot of
manufacturers compete for the bucks you've got to spend. Now
competition is good for everybody. It keeps prices within reason, provides
innovative products, and the industry continues to move forward. Yes, that's
all to the good. Unfortunately, not all of the manufacturers can hold out in a
highly-competitive market, and there’s always a dropping by the wayside. If
you buy a product and that manufacturer fails, you might wind up with a
totally worthless guarantee.

What does it all mean? You've simply got to be a careful consumer! Before
you make any purchase, you must be certain that you want and need the
product that you're contemplating. Having made the decision to buy, you've
got to use a careful process of elimination to select the manufacturer you
want to deal with, and then pick that specific product of that specific
manufacturer. When you've nailed down the manufacturer and model
number, you go out shopping for price, and we hope, you'll deal with a
local distributor who has an untainted reputation in addition to fair prices.

When you finally do make a purchase, we recommend that you stop
shopping. Too many people waste time after a purchase, trying to verify
that they made the right buy, after it's too late!

We started out by saying Caveat Emptor. It's Latin for “Let the Buyer Beware.”

We at ComputerDigest are trying to help. We're working your side of the
street. We'd like to hear from you, too. Got any specific problems or
questions? If we don't have the answers, we'll know where to get them;
and while all mail will be answered, we'll publish the letters that we think
are most interesting. So do let us hear from you.

And hey... THANKS!

BYRON G. WELS
EDITOR
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COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

DUSTCOVER, the Copy Cover, is a combination dust-cover
and copy holder. Manufacturd from clear lucite, when down,
it protects keyboards from dust and dirt; when it is flipped
up (see photo) it becomes a copyholder that accommodates
documents and computer printouts that measure up to 11 x
16 inches.

CIRCLE 110 ONFREE INFORMATION CARD

The Copy Cover clips on and off in seconds. Each unit is
custom-fit and versions are available for most popular
computer models, including IBM PC, XT, j—Apple—Radio
Shack’s Color Computer—T| 99—Commodore 64, VIC-20,
DEC Rainbow 100—Columbia—Kaypro, and many other
models. There is also a special verison available for the
portable Radio Shack model 700 and the NEC 8207. During
the special introductory offer period, the Copy Cover is
priced at $39.95.—C-Thru Products, 6351 Lk. Worth Road.,,
Lk. Worth, FL 33463, Suite 111.

SOLDERLESS EXPERIMENTER SYSTEM, the eZ Board,
provides a method for building experimental add-ons to
interface with personal computers.

Features of the system include a glass expoxy circuit board
mounted with a set of solderless breadboarding units for
building circuits; four separate distribution buses with 50 tie-
in points, each of which can be used for power, ground,
clock lines, reset, and more.

CIRCLE 112 ON FREE INFORMATION CARD

There is an array of tie-point blocks from which each pin of
the computer’s bus system (I/O channel) is clearly labelled
and is easily accessible. A fourposition DIP switch is
mounted on the board. Each switch position connects to a
set of tie-block sockets on either side, to aid in the
development and analysis of experimental circuits. A flat
ribbon cable connects the board to the computer’s bus
expansion slot.

Versions are available for IBM, Apple, and Commodore
machines, as well as for hardware compatible models. The
entire system, including cable and connectors, is priced at
$174.95 each, plus $5.00 for shipping—Sabadia Export
Corporation, 3920 E. Coronado Street, Suite 206, Anaheim,
CA 92807.

COIN-EVALUATION PROGRAM, Coins, automatically
evaluates 1600 common American coins. Non-standard coins
can also be listed and maintained, so that numismatists can
determine the current market value of their collections. The
package provides for special reports that show vyearly
purchases and sales, as well as a complete inventory.

CIRCLE 113 ON FREE INFORMATION CARD

Optional quarterly update diskettes that will be available re-
price the collection per current market values. IBM PC/XT/r,
Apple I/l +/lle, and TRS-80 models I/l versions, including a
44-page manual and program diskette with latest value file
are available at $95.00. (Previews Packs—manual only—are
available for $10.) Add $2.50 for shipping and handling. MC/
VISA order are acceptable; California residents are asked to
please add 6% sales tax.—Compu-Quote, 6914 Berquist
Avenue, Canoga Park, CA 91307.

JUNE 1984 — ComputerDigest

5



" IBM PCjr VERSUS
THE PORTABLE ......

Here we'll look at IBM's Portable PC and the PCjr to see if there are any similarities.

FIG. 1—THE NEW IBM PORTABLE personal computer features
256K of user memory and a single disk drive.

m\When IBM made its decision to enter the
microcomputer market in 1981 with its Personal
Computer (PC), it was generally considered a way of
getting its foot in the door. The giant computer maker
was dipping its toe—so to speak—into the waters of
this market to see if it was right for the corporation.

The fact that this entry was rather cautious was
hardly surprising because this area of the computer
market was a giant unknown for IBM. Look at the
original offering and you'll see what we mean.

It used an 8088 microprocessor—a proven device—
which had a 16-bit internal architecture, but an 8-bit
data bus. The computer used 16K static RAM IC's to
provide a total of 64K of RAM on the motherboard; a
cassette recorder interface, and a detachable 83-key
keyboard. That combination is hardly what one would
call revolutionary.

To upgrade this system, you had to buy special-
purpose accessory boards that plugged into the
motherboard (system board of the computer) and you
had to buy a separate display device to see the
system’s output and that device needed a special
plug-in card so it would work, too.

This, again, was hardly a new trend in the
microcomputer world. Apple had been doing it
successfully for four years before IBM jumped into it.

Like Apple, though, IBM used a cagey marketing
strategy, one which was totally out of character with the
company’s traditional policy of in-house development,
it made its system and bus architecture public,
publishing a detailed “Technical Reference Manual.”
This manual allowed developers of non-IBM-
developed accessory boards, peripherals and software
to have a look at the memory and input/output (I/O)
structure of the system and to develop products for it.
IBM even went so far as making most of its Basic Input/
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FIG. 2—THE IBM PCjr. The version shown here features a single
disk drive, two cartridge slots, and a cordless keyboard.

Qutput System (BIOS) software public, with the
exception of some proprietary Read-Only Memory
(ROM) calls, so that anything developed for the IBM PC
was compatible not only with the basic system, but
other accessory devices and with IBM-developed
products.

For IBM it was quite a daring maneuver, on the face
of it. But, think about it for a moment. With its original
minimal PC, it had very little at stake. If the market for
the IBM PC failed to develop, the company was out the
development costs of the basic system and for some
tooling. Since the corporation relied so heavily on
outside vendors, though, much of the development
cost would be bome by third parties and they would
be the ones who would have had to absorb any
failure.

However, as we all know, the IBM-PC hardly failed at
all. Almost at once, the market for this system began to
skyrocket—even with the minimal level of hardware
and software that was originally out there—and soon
the IBM-PC became an industry standard. Almost
immediately, a widespread network of hardware and
software suppliers jumped on the bandwagon,
providing IBM users with a wide array of accessory
devices and software. Even IBM joined its own
bandwagon by providing more and more 1BM-
packaged material for the PC.

Yet, IBM remained cautious, even though its market
share in the microcomputer world soon approached
and surpassed 20 percent. Some said this was due to
IBM’s fear of an anti-trust action if it came to dominate
too much of the market. However, it is probably truer
to say that it was a result of IBM's native business
conservatism. It wanted to be sure the PC phenomenon
was more than just a flash in the pan. And, while it took
more than a-year-and-a-half for it to be convinced of



the success of the PC, the corporation eventually began
turning out upgrades and additions to the PC line.

First came the PC-XT, an upgraded IBM Personal
Computer that used 64K RAM IC’s to provide a
maximum of 256K on the motherboard and a 10-
megabyte hard disk. Then came other upgrades to this
system, the PC-XT/3270, IX and more. Each of these
systems had more power and functionality. Some
could be tied into a netwaork of terminals, while others
could support the UNIX operating system.

Eventually, as it had done in the mainframe computer
world, IBM offered a full lineup of business-oriented
systems, ranging from the basic PC—now called the
PC1—to the full-blown PC-XT/IX. It is now even
beginning to offer a small computer system for the
scientific and engineering world, based on its 5-9000
MC-68000 microcomputer, called the S2.

However, if you look at all of the additions to the
line, you will see there were still two crucial areas in
which IBM had no entries, the home computer and
portable computer realms. The first of these gaps was
filled in November, 1983 with the introduction of the
IBM PCjr shown in Fig. 1. (see March Radio Electronics
for a description of PCjr). The second obvious gap was
filled in February, 1984 with the introduction of the IBM
Portable Personal Computer (see Fig. 2). This now
makes IBM competitive in all areas of the
microcomputer market, with the exception of the lap
or kneetop computer area and it is more than likely that
this gap will be filled before long.

Compatibility Across Board

Perhaps one of IBM’s shrewdest moves with all of its
entries in the small computer world is the use of a
common microprocessor and system architecture
across the line. This assures compatibility from the low
end to the high end and it further means that users will
be able to migrate from one system to a higher-
powered system »- their needs change.

More imr~ it for the user, though, is the fact that
the sof* e base won't become obsolete simply by
-~ .3ing to a different IBM computer. Because the
system architecture and disk format is the same, a
program that runs on the PCjr will run on the PC and
will run on the PC-XT and so on, provided, of course,
that you use DOS 2.1.

This type of compatibility solves one of the long-
time complaints in the microcomputer world—
incompatibility of operating environments.

Since I1BM has become so powerful in the
microcomputer world, there are now many PC-
compatible systems on the market that will emulate the
IBM product and can use some of the same software.
Some of them are so compatible that they will act the
same as a PC and will run even IBM's proprietary
software. This means compatibility across a great
number of machines. However, there are varying levels
of compatibility and you do have to check to find out
just how compatible an IBM-compatible computer is.

For IBM, though, the compatibility between its
systems means it can keep users “in-house” as they
upgrade in their microcomputer needs.

With all of this background set out, let's take a
detailed look at the Portable PC and PCjr.

Portable PC

Like all the IBM Personal Computers, the Portable PC
uses an Intel-designed 8088 microprocessor that runs
at 4.7 MHz. This microprocessor has a 16-bit internal
architecture—16 registers for storage and data and it
handles data intermally in 16-bit chunks—two 8-bit
digital words at a time.

However, to get its data from the rest of the system,
it must make two 8-bit data fetches. The reason is the
8088 microprocessor only has an 8-bit data path (bus).
This means that before it can take any action on a
digital instruction, it must send for 8 bits of data, store
them temporarily, and then ask for the remaining 8 bits
of the instruction. This does slow response time
somewhat.

The PC}try level model is paged with software that's
especially designed for users with little or no computer experi-
ence.

Included with the Portable PC, is a standard 256K of
user memory (RAM). This means this portable will be
able to run even the most memory-hungry programs.
(Many 16-bit programs written now rely on a minimum
system configuration of 128K of RAM and some even
require 256K. The reasoning behind them is that
memory is cheap and it is far better for program
response to load the entire program in RAM, rather than
relying on constant disk access every time something
new is needed by the program.) This level of RAM is
expandable to a maximum of 512K.

Interestingly, this is only half of the amount of RAM
that a 16-bit microprocessor such as the 8088 can
address. In reality, it can address up to megabyte of
RAM. However, because of system constraints, at the
moment, this is limited to 640K on the PC.

The Portable PC weighs about 30 pounds and folds
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FOR A WIDE VARIETY of home and classroom applications, the
PCjr can be used with the IBM Compact Printer. For instance,
when used with the appropriate software, that combination can
be used by students to produce reports, essays, etc.

intoa 20 x 17 x 8-inch package. It features the same
type of 83-key, firm-touch keyboard that is used by the
larger members of the IBM Personal Computer family.

Unlike the other members of the PC family, this
system comes with a built-in 9-inch, high-resolution
amber monitor that is capable of displaying graphics. It
is capable of displaying the industry standard 80-
columns by 25-lines and this makes this system ideal
for professional use.

This system also offers a standard color-graphics
monitor adapter card so this system can be used for
color graphics work and is compatible with the latest
version of the IBM disk operating system—=2.1.

Since it is compatible with DOS 2.1, it indicates this
system comes equipped with a disk drive—you don't
need DOS if you don't have a disk drive—and it does.
The standard disk drive is a slimline (half-height)
double-sided, double-density unit that is capable of
360K of storage. A second drive is available as an
option.

There are also five expansion slots on the
motherboard, which, again, shows the heritage of the
Portable PC—an open system architecture that you can
fill in yourself. It does add to the initial $2,795 price for
the one-drive system. An additional drive is $425,
while a serial communications port is about $100, and
a parallel printer port so you can use your Portable PC
with a printer; is about another $150. The 256K memory
addition option costs anywhere between $400 and
$900, depending on where you get the 64K 250 ns
RAM IC's required.

It also boosts the cost of this system to about what
you'd expect to pay retail for a similarly equipped two-
drive IBM-PC1 desktop model. However, you do get the
advantage of portability.

Portable versus PCjr

As we noted earlier, the portable plugs one of the
holes in IBM's small computer lineup, while PCjr plugs
the other hole at the low end of the line.

Like the Portable, PCjr uses an 8088 microprocessor
and, like the Portable, that processor runs at 4.7 MHz.
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WHEN USING IBM’s Personal Computer Disk Operating System
2.1, the PCjr's enhanced model is compatible with a wide variety
of business and personal-productivity programs are available for
other IBM computers.

However it's there that the similarities stop and the
contrasts begin.

Perhaps the first and biggest contrast is the price of
the respective units. Where the Portable costs nearly
$3,000, the PCjr is available in its base form for $669.
This system includes 64K of RAM; a connector with a
built-in RF modulator for a television set; a detachable
keyboard; a connector for a cassette player so you can
store data and load programs from tape, and Cartridge
BASIC.

A more fully configured version—$1,889—includes
the basic PCjr and 128K of RAM—the maximum
allowed, versus the 512K possible with the Portable;
the keyboard and a 360K slimline drive; the TV
connector; the disk operating system; VisiCalc;
Cartridge BASIC, and a word-processing program.

A fully configured system—$3,252—adds a high-
resolution color display; connector for the display;
internal modem; parallel printer adapter; graphics
printer; Cartridge BASIC; the disk operating system, and
a spreadsheet program.

As you can see, both systems are comparable in
price when fully configured and both have about the
same capability at that level. However, the Portable is a
much more expensive machine in its basic form than
the $1,889 PCjr and the Portable weighs much more, 30
pounds versus 11 pounds. However, it must be
remembered that the Portable has much more metal in
its construction than the nearly all-plastic PCjr.

Junior also has some standard features that are extra-
cost options on the.Portable or any other PC in the IBM
product line. For instance, it features the built-in video
adapter; a serial port, and a joystick adapter. It also
features ROM software cartridge slots, another feature
the larger PC |lacks.

Where PCjr differs markedly is in its keyboard; system
architecture and audio.

For starters, rather than employing the much more
expensive, full-travel 83-key PC keyboard, Junior sports
a 62-key cordless keyboard. It does support all of the
same key functions as the bigger keyboard, but relies
on dual-function keys to achieve them. Further, it lacks



any functions keys and has no numeric keypad.

The lightweight keyboard should be a long-lived,
fairly indestructible unit because of its construction.
When you look at it, the first thing you notice are the
calculator-type keys I1BM used. The rationale for this is
that since this is primarily aimed at the home market
and everyone in the family will be using it, it doesn’t
have to have a full, professional-style keyboard.

Underneath those keys is a rubber liner, that not only
protects the inner workings of the keyboard from spills
and other household disasters, but also provides them
with the ability to return after being pushed. Each key
has a corresponding dome impressed on the rubber
liner and beneath this dome is a little circle of carbon
that presses a contact and completes the key signal.

That signal travels through the keyboard’s circuits to
an infrared emitter/transmitter, the other highlight of this
keyboard. It is this transmitter that links the keyboard
with the system unit. The system box contains an
infrared detection circuit that reads the keyboard
codes sent to it and they are translated into the proper
system codes so they can be displayed on the display
tube.

IBM says this keyboard can be used up to 20 feet
away from the system box, but provides an optional
cable (at extra cost) to tie the keyboard to the system
box, should there be other infrared-emitting devices in
the area. If there are, it is possible the keyboard codes
will be scrambled. PCjr is the first home computer on
the market to use this technology:

Another important area of difference between the
keyboards of the Portable and the PCjr is direct
memory access (DMA). The Portable has it, while
Junior doesn't. Because there is no direct memory
access from the keyboard, the microprocessor must
stop whatever it is doing whenever it needs more data
or when it must write data to a disk or tape. This means
there can be no keyboard input when Junior is
handling a read or write-to-disk operation because the
micro is totally absorbed with that operation. The
keyboard is disabled, in fact, during information
transfers.

This contrasts markedly with the Portable which uses
DMA.. This means you can continue to use the
keyboard when a disk drive is accessed and you will
not lose any keystrokes because they remain resident in
the keyboard’s memory-buffer area in RAM. It also
means the processor can run at full speed in all actions
because it doesn't have to devote its full attention to
just one task. -

System-Level Differences

There are also key differences at the system level that
make the Portable and Junior stand apart. For starters,
Junior can't use an 8087 co-processor chip for number
crunching, as the Portable can. This immediately
eliminates some software from the PCjr's repertoire.

Another difference is the level of RAM expandability.
Where the Portable can be expanded up to 512K,
Junior can only be expanded to 128K. This immediately
limits the number of programs that can be used on the
program. (To better illustrate this, let's say you have a
PCjr with 128K of RAM. This RAM must set apart 16K for
the video memory—the color display requires this—

and 24K for the operating system—we're assuming a
disk drive is being used. This means you've used up
40K of RAM before you load your program. Now,
assume you load a 64K program into memory: This
leaves only 24K of user memory for actual work, which
isn't much. So, you are limited in the range of programs
you can use.)

Another key difference is the amount of Read-Only
Memory (ROM) and what the system does with it. In
Junior, there is 64K of ROM. This is taken up by a
minimal level of BASIC called Cassette BASIC, the BIOS
and built-in diagnostics. In the Portable, the BIOS takes
up 8K of ROM and the same level of BASIC takes up
about another 32K of ROM. That’s all there is. In Junior,
the other 24K is taken up by disk operating routines
that are handled from a program disk by the Portable.

Finally, the PCjr is capable of generating a three-voice
sound, compared with the single-channel sound
capability of the rest of the PC line. This is thanks to the
Texas Instruments large-scale integration audio function
IC that is used in Junior.

Compatibility

Since it uses the same disk format—the way a disk is
set up to handle data—and the same disk size, it is
theoretically possible to use any IBM-compatible
program with Junior. However, as we noted earlier, its
memory limits dictate which ones can be used. Further,
since there is only one disk drive available, it must act
in place of two drives with some programs and that
can also rule it out, unless you can reconfigure the
program to work with one drive.

Yet, it should be possible to use many programs
with Junior, provided they meet these criteria.

Overall, the IBM Portable PC and Junior are about as
different as day is from night. The Portable is aimed at
the more serious professional user or student, while the
Junior is aimed at the home environment. However, in
their own ways each system is as powerful as the other
and, since they are nearly totally compatible, you can
easily move from one to the other, allowing for easy
migration as your needs change. Both systems should
do well in their markets. <{@p
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CP/M

FOR BEGINNERS

HERB FRIEDMAN

NOTE

To avoid computer commands and statements which
confuse the user punctuation will be shown outside the
quotation marks even when convention calls for them to be
inside the marks. Also, Capitalized words within the *<" and
“>" symbols mean a specific key; ie., <ENTER>- is the key
marked ENTER or RETURN (carriage return), while
<CONTROL>- means the key or keys on your computer
which function as a single CONTROL key: While CP/M com-
mands can be either in upper or lower case or a combina-
tion of case, for uniformity they will be shown in upper case
only. For example, the command LOAD-
= |oad = LoAd = LoaD, etc.

mThe point is open to debate, but for the applications-
oriented user of the modem personal computer, the
very keystone of CP/M is a utility program supplied
with CP/M called PIP—an acronym for Peripheral
Interchange Program.

In plain terms, PIP is the equivalent of the function
“COPY TO". When we say PIP a program, we are in
effect saying that we have loaded a program into the
computer's memory that permits us to copy a program,
data, or just a single character from one piece of
hardware to another

PIP came about because the kind of computer for
which CP/M was originally intended could
accommodate many different user-selectable I/O
(input/output) devices generically called “peripherals”,
and PIP provided the means whereby data could be
exchanged among the various devices.

To digress for a moment, keep in mind that each
peripheral accommodated by CP/M is identified for I/O
by a “colon”. For example, the control terminal is CON:,
the printer is LST:, the disk drives are A, B:, C;, etc.
Except for one specific case, without the colon CP/M
has no idea what device is to be used. (We'll get to the
exception later) Many newcomers to CP/M have
difficulty with CP/M because they forget about the
colon, or inadvertently substitute “;" or “*" because of
the keyboard layout. Without the colon, PIP will not
work.

PIP works this way. Let’s assume for a moment that
after years of effort you have written a program called
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PART 2

Even if you learn nothing else about CP/M,
you should learn how to use the PIP and
STAT utilities.

FUTURE.COM which foretells the future. It is located on
a disk in drive A:. You are ready to have the computer
tell you what horses will win tomorrow at Hialeah, but
you're afraid to run the program for fear it will crash
and years of effort will be wiped out; so you want to
make a backup copy in disk drive b:. You do it with PIP
The command line “PIP B: = A:FUTURE.COM" will cause
the program PIP to load into the computer’s memory,
auto-run and copy to disk drive B: the FUTURE.COM
program from drive A:, then return you to the CP/M
command prompt ‘A>".

By now you should have guessed that under PIP the
“=" character means “from”. You should also recognize
that copies have the same filename as the original,
unless specifically changed. For example, the
command “PIP B:MAKEMONI.COM = A:FUTURE.COM”
will result in disk B: having the file MAKEMONI.COM,
which is a mirror image of FUTURE.COM except for the
filename.

At this point some of you old hands at CP/M are
probably ready to take pen in hand to write in that
there is no need to identify the control (default) disk
drive, that the proper entry when A: is the control
(default) drive is “PIP B:=FUTURE.COM” rather than “PIP
B:.COM = A:FUTURE.COM".

You are correct, of course. The control drive is the
exception we mentioned earlier. If no device is
specified CP/M assumes you mean the default drive,
which is drive A;, or whatever you select as the control
drive. Unfortunately, many newcomers to CP/M get



confused as to when to specify the control device. The
fewest difficulties arise if the control drive is always
entered where it would normally be assumed. It does
no harm to enter the control drive.

Another example of PIP will serve to clarify its power
and then we can move on. If we enter the command
“PIP LST:=CON:" what we are saying is copy to the line
printer (LST:) from the control console (CON:). What
we type on the keyboard will go to the printer and will
be printed on a sheet of paper. Logically, this
“connection” will last to the end of time, so how do
we free the printer from the keyboard? With a
<CONTROL>-Z, PIP's command for “bail out". When
PIP receives a <CONTROL>-Z it terminates a copy
function.

Multiple file operations

When we use a single command line for PIP, such as
“PIP B:= A:FUTURE.COM”, we are returned to the CP/M
command prompt (the ‘A>") when the copy is
completed. However, if we have several disk files to
transfer it's possible to “lock” the computer in the PIP
mode and simply issue a series of “copy” commands.

To enter a “locked” PIP mode type “PIP <ENTER>".
The screen will return the asterisk symbol (“+”), which
we call a “star” when talking in CPMese. (CPMese being
a foreign language slightly more difficult to understand
than Chinese.) When the star is on the screen we can
transfer data by simply typing the desired copy
command, such as “B:=A:FUTURE.COM". When the
copy is completed the star reappears on the screen
and you can enter another direct copy command, such
as “LST:=CON:" which causes the lineprinter to print
whatever is entered on the keyboard. A <CONTROL>-
Z retuns control to PIP and the star appears.

When all the copies have been completed, a
keyboard <CONTROL>-C terminates PIP and returns
the computer to the CP/M command prompt (‘A>").
The entire sequence for three file copies might appear
on the screen as:

A> PIP <ENTER>

* B: = A:FUTURE.COM (ENTER>

* C:WORDSTAR.DOC = B:TEXTFILE.TXT <ENTER>

* LST:=CON: <ENTER>

Your typed text appears here and goes to the printer.
<<CONTROL>-Z>

* <CONTROL>-C <ENTER>

A>

Notice that while the <ENTER> key must be
depressed to enter each copy command which is self-
completing, a <CONTROL>-Z is required to terminate/
complete the keyboard entry mode.

When you want all the user files on a disk PIP'd to
another disk, you can avoid entering a command line
for each file by using PIP’s universal “copy everything”
command called “STAR-DOT-STAR”, meaning “#.#". The
command “PIP B:= A" will result in every user file
on disk B: being copied to disk A..

Let's take a break and try to work out a few unusual
applications of PIP For a refresher, remember we said
PIP will always assume the control drive. Figure this one
out: “PIP LST:=FUTURE.DAT. If you said a disk text data
file on the command drive will be copied on the

printer you've got a decent grasp of PIP. (If FUTURE.DAT
was a binary, rather than a text file, the print would
consist of “garbage”.)

Here’s a more difficult one. “PIP BDOCUMENT.TXT
=CON:". This PIP command will produce a text disk
file called DOCUMENT.TXT on drive B: as you type on
the control console’s keyboard. You would enter a
<CONTROL>-Z to indicated the text is completed and
you wanted to terminate PIP and retumn to the ‘A>" CP/
M prompt (or whatever you're using for the command
drive).

PIP options

PIP has a whole slew of options which are
appended within bracket symbols to the end of the PIP
command. (Remember, you must use brackets, “[ and
]", not parenthesis.) Some are useful for the average
user, others are intended primarily for programmers and
other computer science types. We shall cover only the
most important applications-oriented options. First off,
there is the V-option, which checks a destination disk
file against the original. It takes somewhat longer for the
PIPing to finish, but you can be certain you have a
glitch-free copy. The V-option is entered thusly: “PIP
B:=A:FUTURE.COM[V]".

CP/M has things called “hidden” files, which you
don't normally see displayed when you call for a
directory listing. To copy a hidden file you must use the
R-option, which you can simply tack on to any other
option within the brackets. For example, a PIP
command might be: “PIP C:=B:HIDENFILCOM[VR],
meaning, copy the hidden file B:HIDENFIL.COM on
drive C: and also verify the the copy. Other useful
options are listed in your CP/M manual, but one of the
most useful, the G-option, is often not understood by
newcomers to CP/M.

The G-option means “get”—get a file from a user
area from 1to 15. In the last installment of this article,
we showed how user files are used to avoid directory
clutter; that related disk files could be assigned with a
software “tag” to specific user areas. It is the G-option
that permits you to copy tagged disk files. For example,
assume you have concealed your spreadsheet data in
B: drive USER 5 under the filename MULTIPLN.DAT, but
you now need to integrate some of its data into a
report you're preparing with your word processor in
drive A: USER @.This is where the G-option comes in.

If you enter the command “PIP A:= B:MULTPLN.DAT"
CP/M will have no idea what you're talking about
because all drives operate in the same user area as the
control drive, and there is no spreadsheet datafile in
the USER @ area of drive B: But if your command is “PIP
A:=B:MULTIPLN.DAT[G5] you will copy the datafile to
A: because “(G5] tells PIP to get the disk file from USER
5. Sneaky, no? Problem is, the author of CP/M did not
include a function that works the other way. You cannot
use PIP to move a disk file to another user area. For
example, assume you have your crystal ball program
FUTURE.COM on disk A: USER @, the default user area,
and you want to conceal it from general view in USER
8. It can’t be done with a straight PIP command
because, except for special versions of PIP used for
hard disk computers, PIP will not copy to a user area. If
you enter the USER 8 area you still can’t copy because
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PIP does not exist in USER 8. This is called ,...being
caught between a rock, a hard place, and a somewhat
sloppy disk operating system.”.

What you must do is create a copy of PIP in USER 8.
(If you say the disk will now have two PIP programs,
one tagged USER @and the other USER 8 you have a
solid grasp of CP/M.) Creating a copy of PIP in USER 8 is
a simple enough procedure that you don't have to
understand. It's like using a housekey. The key opens the
lock but you don't have to understand how the lock
works to be able to get into your home.

[t can be done this way: Place the disk with the
program FUTURE.COM and PIP in drive A.. Place a disk
with the CP/M utility DDT.COM in drive B:. In response
to the A> CP/M prompt enter “B:DDT PIPCOM”, which
tells the computer to load DDT from drive B: and
process PIP from drive A..

The screen will show:

DDT VERS 2.2
NEXT PC
X0 3ok (3o is @ Hex number)

The “-" is your prompt. Type “G@

<ENTER>. Then type “USER 8"

<ENTER>. Then type “SAVE 29 PIPCOM”
<ENTER>. The entire sequence will appear on the
screen as:

A=B:DDT PIPCOM
DDT VERS 2.2

Next PC

YOO XHXK

-GO

A=>USER 8

A=SAVE 29 PIPCOM.

If you have any problem running PIP in USER 8
substitute the command “"SAVE 3@ PIPCOM”. You will
be left in USER 8. A DIR command will show PIPCOM
in the directory, which you can now use to move
FUTURE.COM from USER @. But remember, you will need
the “get” tag for PIP To copy the program you will use
the command “PIP A: = A:FUTURE.COM[GQ]. (If you can
understand this the first time around you are going to
be a whiz at CP/M.) To help those of you having some
difficulty understanding what is being done, the
command line means: “Copy to the USER 8 area of A:
the program FUTURE.COM from the USER @ area of the
same disk (A:)".

Your disk will now contain two copies of PIPCOM
and two of FUTURE.COM. You can erase PIPCOM from
USER 8 and FUTURE.COM from USER @.

If you plan on extensive use of the user areas, life will
be much easier in general if you prepare a sysgened
(system) disk having PIPCOM utility in all the planned
user areas, perhaps 0 through 6, or 8. In this way, if
you're in a user area and you want to Copy or move a
program you can pop your “PIP” disk into drive B: or C,
or whatever, and instantly use PIP from any user area
without having to go through the DDT routine each
time. In my own case | have a disk with PIP STAT, and
XDIR (a public domain extended directory) in each
user area.
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The STAT command

The CP/M utility “STAT” serves two proposes. In the
first instance it means “statistics”, and will provide
information on individual files or the disk itself. It tells
you how many records are used for each disk file, the
file size (in increments of 2K), how how much storage
is available on the entire disk itself, and how much is
left. The problem with STAT is it provides information
on only one file or drive at a time. On the other hand, a
a public domain program called XDIR (get a copy from
a friend) serves as both a directory and universal STAT
command, simultaneously providing statistics on all the
files and the entire disk itself.

Figures 1, 2 and 3 illustrates the difference. Figure 1 is
a standard directory listing of a disk. Figure 2 is the

ADIR
Ai PONER  COM : CONFIG COM i DISK76C COM : DISKT4B COM
A: D COM : PIPKAY COM : FORMAT ~ COM : INTERCHE COM

A: MEMLINK COM : MODEW  COM ! PIP COM ! STAT  COM
A: SUBHIT COM : SYSGEN COM : XSUB  CON : XDIR  CON

FIG.1—A STANDARD CP/M DIRECTORY listing will produce a
display similar to this one.

#*STRT. PONER. COX

Recs Bytes Ext Acc
11é 16k | R/W A:PONER.CON
Bytes Reaaining On A Ték

FIG. 2—THE STAT COMMAND of a file listed in the directory
displays the statistics of the particular program and the avail-
able disk storage space.

display when a STAT is taken on the POWER.COM file.
Note the display shows how many bytes remain on the
disk. Figure 3 is the display using XDIR (extended
directory); it presents a directory, all the important
statistics on each user file, and a lot of meaningful
statistics on the disk itself.

ANIGIR
Extended Directory version 3.5

CONFIG .COM 10K
D CON 4k
DISK4B LCON 4k
DISKTSC .COM 4k
FORMAT .CON &k
INTERCHA.CON 4k

MEMLINK ,CON Ik
MODEM  .COM 8k
PIP LN 3k
‘PIPKRY .COM Bk
POMER  ,COM 1ok
STAT  .COM &k
SUBNIT .COM 2k

GYSBEM .COM 2k
IR LCON 4k
e JCON 2k

Disk Ai 2 blocks

Sizes J70K, to Files, Used= 94K, Space= 7&K

FIG. 3—XDIR, a public domain CP/M utility combines the DIR
and STAT commands and produces an alphabetized listing
that also contains the file and disk statistics.




You found an error! The files only add up to 90K but
the disk statistics shows 94K used! The “missing” 4K are
the invisible system files, the ones not listed by the
directory.

Figure 4 is an unusual kind of extended directory: the
“STAT'd" screen display produced by the D.COM file
used by Kaypro. It also shows the length of each file
and the disk statistics, but notice it subtracts the system
files from the total disk capacity. It displays the
available capacity as 166K rather than 170K. The
numbers are slightly different but the end result is the
same.

STAT also works as an “assign” function. Among
other things STAT can assign a file or a disk to be read
only, or read/write. For many newcomers to CP/M, the
most intriguing function is STAT's ability to assign
different peripherals as I/O devices.

As we mentioned earlier, CP/M was intended to work
with many peripherals. In actual fact, CP/M recognizes
only the disk drives and four “logical” devices: LST: (list
device for output, i.e., a printer); PUN: (punch device
for data input); RDR: (reader for data input); and CON:
(control terminal). In order to get the data in and out of
the desired peripherals, which are called “physical”
devices, the peripheral itself must be assigned to
function as one of the four recognized devices, what
CP/M calls the “logical” device.

CP/M supports twelve physical devices, though the
modern personal computer might support only four to
eight of them. The physical devices include the CRT:
(video display terminal), UC1: (user defined console), a
TTY: (teletype terminal or printer), and assorted user-
installed 1/O devices such as PTR: (paper tape reader),
PTP: (paper tape punch), URT: (user defined tape
reader), UP1: (user defined punch), UL1: (user defined
list device).

Each manufacturer more or less decides for himself
what physical devices will be allowed and whether
they will be serial or parallel input, or both, or IEEE.
Often, a manufacturer will assign several “physical”
devices to the same I/O port. For example, TTY:, URT;,
UL1: and CRT: might all reference the same serial port.
Regardless which you selected you would end up on
the serial I/O. It is the STAT function that selects the
logical-physical relationship. For example, one popular
computer allows the user to select one of four physical
devices as a logical device. They are:

CON: = TTY: CRT: BAT: UC1:
LST: = TTY: CRT: LPT: UL1:
RDR: = TTY: PTR: URT: UR2:
PUN: = TTY: PTP: UP1: UP2:

What this chart shows are the four possible
peripherals that can be assigned to each logical
function. To keep things simple, the manufacturer will
probably have CP/M recognize TTY: BAT: UC1: PTR: and
UL1: as the serial RS-232C I/O, LPT:, the line printer, as
either serial or parallel, and UP1 as parallel. Actually, he
can allow whatever assignments he wants to permit.
(The user will not have 12 individual I/O ports to worry
about.)

Every desktop computer has default device
assignments which can be changed by the user

through the STAT command. For example, “STAT
CON:=TTY:" will cause a connected teletypewriter to
function as the control terminal, while a “STAT
CON:=UC1:" will permit any terminal connected to the
serial /O to function as the control terminal because
the manufacturer decided UC1: will represent the
RS-232 port on his computers.

Similarly, “STAT LST:= LPT:” will use the parallel
printer as the printer, while “STAT LST:=UP1: uses a
serial printer connected to the serial port as the listing
device.

For each computer, the “STAT VAL:” command results
in a listing of all the possible device assignments for a
particular computer, while “STAT DEV:" lists the current
device assignments, as illustrated in Figs. 5 and 6.

While many of the PIP and STAT functions appear
formidable the first few times you try to understand or
use them—you actually can use them without
understanding anything about them, their mystery
tends to vanish when you spend an evening or so
experimenting “hands on”. You can't break anything if

LH ]
Mase  Ext Bytes MWame  Ext Bytes Mame  Ext Bytes Name

I Ext Bytes
CONFIE COM 10K ' FORNAT CON &K ! PIP con

BK ! SUBMIT COM 2%

] CON 4K ! INTERCHGCON 4 ! PIPKAY COM  BK'! SYSGEN CON 2
DIBK7AR COM 4K ! MENLIMK CON 2K ! POMER CON J&K-! IDIR  CON 4K
DIBK?SC COM 4 ! MODEM CON  BK ! STAT  COM &K ! XSUB CON 2¢

16 Filels), occupying $0K of 166K total capacity
112 directory entries and 76K bytes resain on A:

FIG. 4—KAYPRO'S D.COM combined DIR and STAT utility
provides almost the same information as XDIR. The major
difference being the way the disk statistics are presented.

AYBTAT VAL:

Temp R/D Disk: d:i=R/0

Set Indicator: d:ifilename.typ $R/0 $R/W $SYS $DIR
Disk Status : DSK: d:DSK:

User Status : USR:

Iobyte Assign:

CON: = TTY: CRT: BAT: UC1:

RDR: = TTY: PTR: UR1: UR2:
PUN: = TTY: PTP: UP1i: UP2:
L8T: = TTY: CRT: LPT: UL1:

FIG. 5—AMONG OTHER TIDBITS of information about the
disk, the command STAT VAL: shows the possible physical
device assignments for CP/M’s four logical devices. For ex-
ample, the CON: (control terminal) cannot be assigned to
LPT: (the printer), or whatever is considered UL1:. CON: can
only be TTY:, CRT:, BAT:, or UC1:.

A>STAT DEV:
CON: is TTY:
RDR: is TTY:
PUN: is TTY:
LST: is LPT:

FIG. 6—THE STAT COMMAND displays the actual logical/
physical assignments in use.

you make a mistake; all you can do is erase disk files, so
just make certain you don't have your only copy of
FUTURE.COM in the disk drive when you give PIP and
STAT that “Old Hand'’s-On Try”. <@
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COMPUTER
GRAPHICS

The best way to convey a lot of information
quickly is through computer graphics.

HERB FRIEDMAN

mAMoNg the most eye catching computer screen
displays is anything having to-do with graphics.
Whether it's row after row of three-dimensional bars
that look more like skyscraper buildings, multi-colored
pies with a slice cut.out, or just irregular lines that rise
and fall as they interlace with other lines, graphic
displays are unusual, attractive, and do catch our
attention; so much so that personal computers and
their software are often touted or sold on the basis of
their graphics capabilities.

For example, ask your local computer store
salespersons to demonstrate Lotus 1-2-3 and they will
probably bring up some form of spreadsheet display,
then exclaim “Watch this!” as they touch a few keys,
and suddenly the screen transforms into a bar graph
representation of the data. A most impressive
demonstration because it proves the old cliche that "A
picture is worth a thousand words.”

Or maybe you're shopping for a printer. It's a safe bet
that somewnhere along the line the graphics capabilities
of various dot-matrix printers will be prominently
mentioned, and in most—if not all—instances the
graphics will be discussed in terms of bar and pie
charts, not computer art.

Unfortunately, what you see is often not what you get
when it comes to graphics and the lesser-cost
computer systems, those we call the home-and-family
or small business systems. There are inherent limitations
in both the computers and printers which restrict what,
or how much data can be graphically displayed, or the
manner in which it's displayed. Then again, there is also
the cost of the software itself. Decent graphics—other
than conventional bar charts—recjuire some rather
sophisticated programming, and even not-so-good
graphics software doesn't come cheap. Depending on
how much performance is being offered for the money,
a low-cost software package can range from “not bad”
to “downright rotten”, with “not bad” the more
common level of performance.

Bar charts

Take, for example, the bar charts mentioned earlier.
Bar charts are relatively easy to program in BASIC, so
even budget software can accommodate some form of
automatic data-to-graphics conversion. The EASY
FINANCE | software for the Commodore 64 computer is
a good illustration of low-cost bar-charting. The
program itself is primarily intended to resolve typical
home-and-family financial situations, such as the
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FIG. 1—EVEN A SIMPLE BAR GRAPH makes data easy to
comprehend.

difference in monthly payments depending on the size
and interest rate of a mortgage; the size of monthly
payments on financed shop test equipment; the actual
interest charged by the bank on a family or business
loan; how much interest your money earns depending
on the interest rate, frequency of compounding, etc.
While all the information displayed on the screen can
be printed, EASY FINANCE | will permit the user to
convert charted data such as the screen display shown
in Fig. 1 into bar graphs. Considering that the program
sells for less than $20, that's a lot of performance for the
price.

Most inexpensive computers such as the
Commodore 64 and the Radio Shack Color Computer
support graphics. Unfortunately, the same cannot
usually be done with a somewhat more expensive
computer because, unless retrofitted with hardware,
they usually will not support a meaningful graphics
display. The typical CP/M computers, at best, support
limited graphics: a bar this way, a line that way, a
triangle, a rectangle—altogether, not enough for a
precise or meaningful graphics-screen display. Oh,
there will be something on the screen, but a
meaningful display must be printed using a matrix
printer.

Many programmers recognize the limitation of
computers not having specific graphics capability and
don't even try for a screen display, even for those
computers having limited screen-graphics capability.
Instead, the effort goes into providing notably good
printer output from standard printers. The DATA PLOT
software (Lark Software, 7 Cedars Rd., Caldwell, NJ
07006 ) is a good example of low-cost software giving
notewaorthy performance by limiting itself to doing a
particular job well. DATA PLOT is specifically intended
only for the printing of line, multi-line and scatter
charts. To this end it will read data directly from values
entered into disk file via a word processor; or directly
from a spreadsheet or other datafile. After the titles,
headings, etc. are prepared, all output shifts directly to
the printer, where a chart is printed that is precisely the
specified size (in inches), with the titles also precisely
positioned because their positions are also specified in
inches, rather than guestimated by the cursor position.
For extreme title-positioning accuracy—the equal of
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FIG. 2—OUTPUT FROM DATA PLOT shows how much you can
convey with just a simple line chart.
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FIG. 3—A MIXED GRAPH of lines and unconnected points
produced by DATA PLOT. It's almost impossible to convey the
meaning of the data with just words.

typesetting—the user can make a print, measure
dimensions on the print, and then go back to the
program and specify precisely where the titles are to
be located within a tenth of an inch.

Another extra feature of DATA PLOT s that the
“points” for each line can have a different size, shape
or shading, making it easy to follow which line goes
where. This kind of detail is possible only on
moderately expensive computers (such as the [BM) or
through a printout when using a low-cost computer.
Examples of the DATA PLOT output are shown in Figs. 2
and 3.

An unusual example of sophisticated graphics for
budget computers is Radio Shack’s “GRAPHIC PAK" for
their Color Computer. GRAPHICS PAK provides line, bar
and even pie charts. It can stack several charts on a
single bar, group bars, create multi-color pie charts,
and even create a pie chart with a displaced wedge.

FIG. 4—TYPICAL OF GRAPHICS PAK, this Color Computer
display can be edited and re-edited until the desired graph is
obtained. GRAPHICS PAK is considered by many to be the
best low-cost graphics instructional aid.

The screen displays can be in moderately high
definition 2-color or low definition 4-color. While the
graphics can be printed out, at the time this article was
prepared it was possible using only two specific Radio
Shack printers, one @ monochrome (one color) matrix
“line printer”, the other a color “pen plotter” using a
"print head" holding four {including black) colored
pens. Unfortunately, the color printer utilizes a narrow
width paper which must be pasted on a larger sheet if
incorporated into reports.

Naturally, one doesn't expect gold-plated
performance from a budget priced computer. While
you can save the “charts’ on cassette tape, each must
be initially created by directly entering the data on the
keyboard. GRAPHICS PAK does not read data files so it
cannot automatically extract data from spreadsheets,
word-processed tables, etc.

Storage and printer limitations aside, however, if you
need a decent screen display for your own viewing, for
photography, or for demonstration in a classroom, a
showcase, or whatever, the GRAPHICS PAK /CoCo
package does the job well. Figure 4 shows the kind of
photo record you can get from GRAPHICS PAK using a
low-cost Polaroid camera.

Graphics and CP/M

The same kind of multi-chart capability as GRAPHICS
PAK—but with printing and automatic calculations—is
available for CP/M computers through several programs,
one of the best known being GRAFIKS 2.0. (Robonics,
936 Hermosa Ave., Hermosa Beach, CA 90254).
GRAFIKS 2.0 creates multi-bar, line and pie charts. It will
accept input directly from the keyboard or it will read
data from files, such as a SuperCalc data file, and it
even permits overlays of one chart on another. Typical
of the better graphics software, GRAFIKS 2.0 will do
automatic scaling. Even if you make an error in data
entry, such as entering percentages that do not add up
to the whole of a pie, GRAFIKS will attempt to correct
the users “errors” by converting to percentages of a
whole, providing decimal values if necessary. It will
also solve algebraic equations and plot the results
(such as a sinewave).
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SEA URCHINS vs. BARNACLES

A> Top

B> Bottom
C> Bilge
D> Scupper

F> Gangway

A=19.37%
B=13.95%
C=36.43%
D=18. 6%
E=11.62%

FIG. 5—PIE CHART FROM GRAFIKS. 2.0. The pie chart is
produced by most graphics software.
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FIG. 6—BAR CHART FROM GRAFIKS 2.0. The keyed legends
and automatic scaling of the bar chart is “heavyweight”
performance.

Because of the graphics limitations of unenhanced
CP/M, the GRAFIKS 2.0 screen display only serves as a
reference for making rough evaluations of the graphics
display and for the positioning of labels and titles.
Unlike the precise title positioning of DATA PLOT, the
GRAFIKS 2.0 labels are positioned on the screen with
guestimates; final positioning can be corrected after
the first print is made. Figures 5 and 6 show some of
the flexibility of a full-featured graphics program such
as GRAFIKS 2.0.

Because graphics printout is highly dependent on
the printer being used, it's important that you are
certain the software will work with your printer. As a
general rule, graphics software will be available in
several versions to accommodate the popular printers,
or will be provided with several user-selected "drivers”
for a broad selection of printers. Even then you must
be careful. For example, much of the graphics software
is intended for printout on an Epson MX-80 printer or
one of its clones. There are, however, at least three
versions of the MX-80: the original model, the Graftrax
model (which provides backspacing), and the Graftrax-
Plus model (backspacing and a bagful of bells and
whistles). As a general rule, a printer must backspace or
it cannot create graphics with most of the lower priced
software. Radio Shack, as mentioned earlier, is in a
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whole different ballpark with its graphics software and
they are limited to their own printers, one of which
does not use standard paper, for printouts from
GRAPHICS PAK.

DATA PLOT can use several printers and either Epson
Graftrax model. GRAFIKS 2.0, however, which will
utilize both Graftrax Epson printers, works differently. A
Graftrax model repositions (homes) the print head full
left before each and every tick (mark) on the paper;
the wear on the positioning motor for a single printout
is severe, and one can actually sense that the motor is
slowing. The Graftrax-Plus printers, on the other hand,
allow the head to track directly across the paper,
printing each tick in sequence without homing the print
head. In addition to saving wear on the head
positioning motor, Graftrax-Plus printers take minutes to
create a graph that would take almost an hour on the
non-Graftrax-Plus MX-80.

Admittedly, it’s hard to determine how your printer
will function with a particular graphics program before
you buy the program. Since rarely, if ever, is software
returnable if not originally defective, it's worth the extra
effort to find out if the software will deliver optimum
performance with your printer before you buy.

If you need a high definition graphics screen display
from a home/business computer in addition to, or in
place of, a printout, there’s really not much you can do.
While the Atari and Commodore computers have the
capability for acceptable screen display the software
selection doesn't exists (not much demand to start
with). If you have a Radio Shack Model Ill computer
you have lucked out. Radio Shack has a high definition
retrofit, for which there is presently a limited selection
of stand-alone software; it's really intended for use from
within a8 BASIC program. If you need stand-alone
software the GRAFYX SOLUTION retrofit (Micro-Labs,
Inc. 902 Pinecrest, Richardsen, TX 75080) is probably
what you need. That aftermarket device consists of a
small board that plugs into the Model IlI: it provides a
512 x 192 dot display.

The GRAFYX can be utilized directly from a BASIC
program (either commercial or user-written), or through
pre-written software from Micro-Labs that is specifically
written for use with GRAFYX. Among the Micro-Labs
software is BIZGRAPH, which creates three dimensional
bar graphs, and line and shaded-area charts and charts
integrating both presentations, and pie charts.

We have touched briefly on some of the highlights of
graphics software for the the lower cost computers. If
there is one general rule we can apply to graphics
software it's that the most important feature, the one
you are actually spending the money for, probably isn't
in the package you're preparing to buy. Either it won't
create a desired type of screen display, or you don't
have the right printer, or the chart you want is too large
for your purpose, or one of a hundred other things. If a
particular graphics function is important to you, do not
trust to the opinions of the computer store’s sales force
(who haven't the vaguest idea how most of the
software they sell works). If they can’t or won't give
you a demonstration of the precise functions you need
using exactly the peripherals you have, then check,
double-check and finally triple-check with the
software’s publisher. <M@p>



Q5. Even though we're not using it, we
still have to allow for the time it takes for
the 4018 to cycle through it.

Make sure you understand that!

Translating that bit of common sense to
actual resistor values is really simple. We
look up the sine of the angles were inter-
ested in and generate a table like that
shown in Fig. 3. We already know the
angles we want—they 're listed together in
the appropriate column in the table. The
last column translates that data into some-
thing that’s easier for us human beings to
use. All that we've done is to make the
relative proportions a bit more evident by
dividing all the sine values into .951.

So, you may well ask, what do we have
to do next?

Well, believe it or not, that’s all we have
to do! All our work is done and the only
arithmetic (as opposed to mathematics)
we have left is some multiplication. What
the last column in the table is telling us is
that in order to generate a sinewave using
4 of the outputs from 5 daisy-chained flip-
flops, the resistor values have to be in the
proportions indicated. Pick a convenient
value for R, and R, do the arithmetic,
and you've got your resistor values! Of
course, you might have a hard time find-
ing standard-value resistors in the right
ratios but that’s a common problem—
and, naturally enough, it has a common
solution. You can use precision resistors if
you 're rich enough, or trimmers if you're
not. In any event, we've got it made!

I know you haven't seen the math we
managed to avoid doing, so you can't ap-
preciate the kind of work we saved. What
we’ve done is a classic example of how a
common-sense approach to a problem can
eliminate a lot of effort and keep the men
in the white coats from your door. Let’s go
through the reasoning behind all that and
make sure we understand it.

If the data is recirculated in the 4018, 5
incoming clock cycles have to pass before
the output states start to repeat. One com-
plete cycle of the 4018’s outputs will be
needed for each half of the sinewave we
want to generate, regardless of how many
of the outputs we actually use. That means
that each incoming clock pulse will come
when the sinewave we want to generate
has advanced one fifth of half its full cycle
or 36 degrees (180/5).

The amplitude of the sinewave at any
point on the curve can be found by look-
ing up the sine of the angle. Once we’ve
listed all the ones we need, we can find the
ratios of the resistors we need to generate
the wave. See that? It is simple!

If you decide you want to use more flip-
flops in the sinewave generator that you
build, you'll have to recalculate the re-
sistor values. Just go through the same
reasoning we outlined and you won't have
any problems.

From a practical point of view, I would
recommend that you standardize the

lowest value resistor at 10K or so and use
trimmers to get the other values that you'l]
need. Just measure the 10K resistors to get
the exacr value, and do the arithmetic to
find out where to set the trimmers. Set
them out of the circuit and use a bit of nail
polish to lock them in place before you put
them on the board.

There are other parts to this sinewave
generator we re slowly designing: the in-
put clock. frequency selector, and the out-
put filter. The most interesting one is the
input clock. With a little bit of thought.
we can make it variable so that the fre-
quency selector can be something as sim-
ple as a potentiometer. That was one of
our original design criteria.

Since we've already seen that the input
clock has to run ten times faster than the
maximum sinewave frequency we want to
produce (remember—the 4018 is set up to
divide by ten), we need a clock that can be
tuned over a 1000:1 range with a twist of
the wrist. There are a couple of things that
come to mind that will fill the bill. but we
ought to think about refinements such as
crystal control of the frequency. stability.
low-power requirements. and all those
other good things.

And that brings us to next month. when
we'll start on all that and see if we can put
the whole circuit together in the real
world. R-E
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DESIGNER’S NOTEBOOK

Charging indicators
ROBERT GROSSBLATT

RADIO-ELECTRONICS
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THE ATTRACTIVENESS OF NICKEL-CADIUM
or NiCd batteries for use as power
sources, has caused them to begin show-
ing up in many electronic parts catalogs
and advertisements. Because they're still
relatively expensive when compared with
alkaline units, the advertisers in the back
of this and other electronics publications
offer them at a considerable discount;
usually at least 30% off the regular price.
And though nickel-cadium batteries don’t
have the staying power of alkaline cells,
being able to recharge them several times
makes them extremely attractive for use in
battery-powered devices. Also, they
provide a constant voltage over the life of
the charge, are relatively trouble free, and
the charging circuitry for them is easy to
design. All in all, if you take good care of
them, they’ll take good care of you.
However, one constant source of irrita-
tion in using NiCd cells has, paradox-
ically, nothing to do with the batteries.
The problem that we're referring to has to
do with the charger, or more specifically
the charging indicator. The irritation
comes from the fact that the indicators are
often misleading—they show that the
charger is plugged in, but tell you nothing
as to whether or not the batteries are actu-
ally taking a charge. And that’s not all:
There’s a second source of trouble as well.
Let’s assume that your charging circuitry
doesn’t include some sort of automatic
changeover to trickle charge after the bat-
teries have reached a certain charge level.
If you keep pumping current into them at
the same rate, you stand a good chance of
blowing them up. Though NiCd cells may

o

be available at discount prices, they're
still not exactly cheap enough to destroy.

This month’s circuit, shown in Fig. 1, is
deceptively simple—it only calls for a
handful of parts. But believe me when I
say that it can save you a whole bunch of
time, trouble, and, most important,
money. It gives you a way to make sure
that the batteries are really charging and
also tells you when theyre fully charged.

How it works

In the schematic shown in Fig. 1, tran-
sistor QI has its base-emitter junction
connected across the sensing resistor
(Rggnse) on the line carrying the charg-
ing current. (Note that R cyppent LivrT 1S
a part of the charger itself.) When the
batteries are put on charge, current flows
through the sensing resistor causing a
voltage drop to be developed across it, and
the resulting voltage turns on the tran-
sistor. With the transistor turned on, cur-
rent flow through it causes the LED to turn
on. However, the LED won't light unless
the batteries are taking a charge! Sounds
simple doesn’t it?

Another feature of the circuit is that if
the right value is chosen for the sensing
resistor, the LED will extinguish when the
batteries are fully charged, because of a
change in current flow through the circuit.
Now, if the LED were part of some opto-
isolator arrangement, you could automat-
ically increase the charger’s current limit-
ing resistor and cut the charge down to a
trickle. Not bad for a handful of parts—
and cheap ones at that!

We can’t give you a value for the sens-

ing resistor, because that depends on the
amount of current needed to charge the
batteries. However, calculating the resis-
tance value needed is a piece of cake.
Because we're using a silicon PNP tran-
sistor, it’s going to take a voltage drop of
about .65 volt to turn it on. The next thing
you'll need to know is the charge rate of
your unit. (Many chargers have their
charge current and voltage printed on the
wall transformer.) Once you have that in-
formation, the arithmetic is simple. The
correct value for the sensing resistor can
be found through the simple application
of Ohms’ law:

E=1IR
Reense = -05V/cparce

The value needed will typically be be-
tween 60 and 200 ohms.

Since the current-limiting resistor is
usually much larger than 200 ohms, you
can ignore the current limiting that the
sensing resistor does. But try to keep that
value as close to the calculated value as
possible, because you want the transistor
to turn off when the charging current
starts to drop. If you're only interested in
making sure that the batteries are really
charging, you can forget the sensing re-
sistor and put the transistor right across
the current-limiting resistor. The parts for
the circuit should cost you less than 50
cents and considering the price of NiCd
batteries, that’s a really cheap insurance
policy! R-E
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STATE OF SOLID STATE

Regulator IC’s

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

MENTION VOLTAGE REGULATORS WHEN
talking to a group of knowledgeable elec-
tronics buffs and you’re sure to be met
with “So what,” *“What’s new?"’ or some
other similar remark indicating unin-
terest. After all, most electronics techni-
cians and experimenters consider the
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voltage regulator to be a simple 3-terminal
device that outputs a specified voltage
that’s lower than its supply voltage. Your
“know-it-all"" friends wouldn’t be so
smug had they read Motorola’s data sheet

e AAA o

on the TL431 adjustable-shunt regulator
(introduced by Texas Instruments and

now second-sourced by Motorola).
The TL431 is a precision adjustable-
continued on page 97
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EQUIPMENT REPORTS

continued from page 40

you'll be working with some dangerous
chemicals. Of course that’s true whenever
you make a PC board, but there are more
of them in Pro-Kit I. The only chemicals
that don’t have to be mixed are the resist
ink and block-out. The etchant (am-
monium persulfate), ink stripper (tri-
sodium phosphate), and developer (chem-
ical name not given) must be mixed with
water.

The developer for the photostencil film
comes as two packages of powder which
must be mixed together with one gallon of
distilled water. Unfortunately, you must
discard the solution at the end of the day.
(If stored, it forms a powerful gas.) But
the manual gives instructions for making
2 cups of developer at a time.

What you get

Let’s see what is contained in Pro-Kit I
a workboard and a screen (15 % 15 inches);
a 12 % 12-inch contact printer (a felt-cov-
ered wood base with a glass cover); photo-
stencil material (8 X 42 inches); a
squeegee for ink pulls; a spreader for
block-out; an 8 X 12 inch plastic tray for
developing and etching, stencil developer
(two packages of powder that are mixed
with water), two single-sided copper clad
boards (4 X 12 and 6 % 12 inches), and two
double-sided copper-clad boards (4 x 12
and 6 > 12 inches).

The instruction manual is 16 pages and
is—as its introduction states—written
with the hobbyist in mind. The manual
isn't perfect, but it’s much better than
most. It’s amply illustrated and is laid out
in a logical and organized manner. What
is missing from the manual is a brief over-
view of the process before the step-by-step
instructions. If you're unfamiliar with
silk-screening, you’'ll have to read
through the manual a few times to get the
idea of it. We did like to see the following
note at the beginning: “Practice makes
perfect. ..the more you use your kit, the
better your results will be.”

With Pro-Kit I, you can make near-
professional-quality PC boards. It's not
suited for the casual hobbyist, But if
you're a serious hobbyist, and make a lot
of PC boards, then Pro-Kir I might he a
good way to go—especially if you make a
few boards of the same pattern. If you
don’t make a lot of boards, then the
$99.95 cost is probably too expensive.

Beta Electronics offers a copper-
plating and solder-plating service at $.05
per square inch ($3 minimum). They will
also drill your board for $.04 per hole and
can produce your photography ($5 for
5% 7 inch artwork), and they can do the
complete fabrication of your PC board
($75 minimum). R-E

Now we can
detect a breast
cancer smaller
than this dot.

At such an early stage,
your chances of living a
long, healthy life are ex-
cellent. But we need
your help. The only
proven way to detect a
cancer this small is with
amammogram. A mam-
mogram is a low-radia-
tion x-ray of the breast
capable of detecting a
cancer long before a
lump can be felt. If
you're over 50, a mam-
mogram is recommend-
ed every year. If you're
between 40 and 50, or
have a family history of
breast cancer, consult
your doctor. In addition,
of course, continue your

regular self-examina-

tions

« American Cancer Soclety

THE
RIGHT
STUFF

The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is.in our new 1984 Replacement Master Guide,
destined to be the standard directory for technicians
across the country. In excess of 3,000 quality NTE
types are cross-referenced to more than 220,000
industry part numbers.

YOU'LL FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:
« Transistors + Memory IC's
» Thyristors + Thermal Cut-Offs
« [ntegrated Circuits = Bridge Rectifiers
« Rectifiers and = Unijunctions

Diodes » RF Transistors
« High Voltage * Microwave Oven
Multipliers and Rectifiers
Dividers + Selenium Rectifiers
+ Optoelectronic « NEW! The Protector
Devices 6000™ Transient
« Zeners Voltage Protection
« Microprocessors Strip
and Support Chips

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagrams and competitive
replacement right on the package. NTE quality
parts are available from your local NTE distributor
and come backed by our exclusive two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take off with NTE!
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SERVICE CLINIC

Fixing half a computer
JACK DARR, SERVICE EDITOR

I CONTEND THAT WE CAN FIX COMPUTERS!
Half of one anyhow! The half that I'm
talking about is the display section. All
computers have two main sections; the
computing circuits to do the actual work,
and the readout so that we can see what
the computer has done. Most display units
are nothing more than a CRT in a box,
along with DC supplies and video ampli-
fiers—sound familiar? It should, since it’s
nothing more that the back half of a TV
set. Still, many computer manufacturers
are a little secretive about them. For in-
stance, | recently called up one of the
largest video-monitor manufactures and
all I got was shuffled around from phone
to phone, and finally wound up in Pub-
lications. And when I asked the young
lady if I could borrow a service manual for
the display unit, I was informed (in very
snooty tones) that they didn’t want any
“ham-handed” service technician, using
a pair of glass pliers and a blowtorch,
fooling around inside their delicate ma-
chinery. [ didn’t tell her that I worked with
delicate circuits every day; I just quietly
hung up and went away. However we did
get the data needed from another, more
obliging source.

There are two basic types of computer
monitor; the raster-scan type and the X-Y
or vector monitor. Let’s look at the raster-
scan monitor first.

Raster-scan monitor

The raster-scan monitor is more or less
a modified TV set. It get the same symp-
toms as a TV: no raster, no vertical scan,
etc. So simply check the same things in
the monitor that you would normally
check if you were working on a TV set.
The display’s input (video) signal comes
from the computer’s output, and is easily
traced with a scope. The display unit will
contain at least one video-amplifier stage;
or three, (for the RGB signals) if it’s a
color monitor. All the associated DC
power supplies, including the high-volt-
age (about 14,000 volts) and the low-volt-
age DC supplies. are derived from the
flyback. A crosshatch pattern from a dot/
bar generator can be used for trou-
bleshooting. The setup adjustments on
raster-scan monitors and all of the con-
trols are exactly the same, so we'll say no
more about that.
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Vector monitor

The vector type monitor may seem new
to some of you, but it really isn't! The
reason that it isn’t new is that all scopes
are X-Y monitors! Figure 1-a shows what
X-Y means: as shown, the X dimension
means horizontal axis and Y is the vertical
axis. The X-Y monitor differs from the
raster-scan type in that it draws its output
on the screen in a different way. Instead of
the scan starting in the upper left corner, it
starts in the middle of the screen, with the
screen remaining dark until a signal is
received.

Another important difference in the X-
Y monitor is that the signal is not fed into
the CRT grid, as in the raster-scan type.
That signal has nothing to do with the
flyback. Instead, the signal (a deflection
signal) is fed to the yoke so that it moves
the spot as needed to produce the “vec-
tors.” The screen is divided into four
quadrants, as shown in Fig. 1-b; spot
movement in a lateral direction is called X
and vertical movement is called Y. Each
quadrant is the vector sum of the X and Y
voltages; the sum draws the pattern. Also

shown here, is how the different quadrants
are identified. For instance, the upper half
of the screen is the positive Y axis and the
lower half is the negative Y. Right of the
center line is the positive X axis and the
opposite for the left. Once again, look at
Fig. 1-b: The upper right quadrant is
called +X/+Y and the lower left is
called the —X/—Y. The other two quad-
rants are identified in the same way with
their respective positive and negative X/Y
axes. There are three separate amplifiers
for the video section, consisting of the X
and Y amplifiers, which drive their re-
spective X-Y yoke windings. The third
amplifier is the Z or video amplifier,
which proyides and brightness for the pic-
ture. The X and Y video amplifiers are
generally powered by plus and minus 25-
volt supplies and the video stages by a
+90-volt supply.

When a positive voltage is applied to
the Y axis, the spot (video) moves up as
the voltage is increased, and down as the
negative voltage on that axis is increased.
In the same manner, when a positive volt-
age is applied to the X axis, the spot
moves right and the reverse is true for a
negative voltage. If the voltage on both
the X axis and Y axis is negative, spot
movement is in the direction of the dotted
line (see Fig 1-a). Now that we’ve seen
how those two monitors differ, let’s look
at some failure symptoms associated with
the vector type.
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Failure symptoms

Figure 2 shows some possible symp-
toms of failure in the different sections of




a vector-type monitor. The patterns shown
here also suggest the probable cause of the
problem. For example, Fig. 2-a shows a
blank screen with a vertical line down the
center; here the most likely cause would
be the X amplifier (horizontal) or the
power supply to it. What the figure shows
is that, for some reason, there is no
positive or negative voltage applied to the
X axis. Patterns on the lower half of the
screen only (see Fig. 2-b) indicate a mal-
function in the Y amplifier or its power
supply.

The next one, Fig. 2-c, with a pattern
showing in the upper right corner is a bit
more tricky. Here, what you need to know
is what voltages would cause the picture
to move in that direction and which are
missing to cause the imbalance. In this
case, either the X or Y amplifiers, or the
— 25-volt supply could be the cause of the
problem. A proper blend of all voltages
should pull the picture to the center of the
screen. The final pattern (Fig. 2-d) shows
a screen with the pattern in the upper left
corner; can you figure that one out? (Hint:
the problem could be in the X or Y ampli-
fier, or the 425 volt supply.)

As you can see, the problems associ-
ated with that type monitor can be figured
out with a bit of careful thought. Just as
with all other raster-scan problems, look
to see what is there and what isn’t. A lot of
the hassel can be taken out of trou-
bleshooting with the oldest trick in the
book—check the power supply first.
Many times you may not have to go any
farther! Remember that the correct inter-
pretation of the symptoms will cut down
on your repair time.

Although the symptoms and diagrams
used in our discussion are for a particular
make monitor, they should be useful in the
repair of other makes. They should at least
help enough to get you headed in the right
direction. Monitors were chosen for this
month’s discussion because they have the
components that operate under the most
stress; and are therefore, most likely to
fail.

With all the personal computers in use
today, someone’s gotta fix 'em, and we
can do the job better than anyone else.
Happy computer-fixing!! R-E

SERVICE
QUESTIONS

NO COLOR

I have no color on a Quasar DT5979 chas-
sis. I've replaced the color circuit, IC601,
but that did no good. The voltages and
waveforms on IC601 seem OK. Any
ideas?—A.P.,, Swedesboro, NJ

If all voltages and all waveforms on

IC601 were OK, you would have no prob-
lem. You had better double-check your
measurements. Pin 1 of IC601 is your in-
put. Pins 6, 8, and 10 are your outputs. In
between, there are lots and lots of parts
that need to be checked out, including
capacitors, coils, resistors, and a crystal,
X601. Don’t overlook any of them!

SHUTDOWN PROBLEMS

I'm having a shutdown problem with a GE
EC-C chassis—there’s too much high
voltage. With my variable transformer set
at 60-volts AC, | get 28,000 volts. When |
increase the line voltage to 70-volts AC,

the high voltage rises to 30,000, and the
set shuts down. | have replaced the
sweep, high-voltage shutdown, and PSR
modules.—D.D, Sheridan, WY

The shutdown systems are apparently
doing their jobs. The trick now is to bring
down the high voltage. If the retrace ca-
pacitors—those connected between the
collector and emitter of the output tran-
sistor—are open, it could cause the high
voltage to go wild. You can use regular
capacitors with a high-voltage rating to
check it out; but as for a replacement, use
only exact replacements because they are
specially designed to do the job. R-E
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UILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

This all-inclusive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

M TELLS ALL ABOUT domestic satel-
lite communications, with full details
on how you can pull those elusive TV
signals from space.

B LEGAL REQUIREMENTS, techni-
cal specifications, and how you, the

home constructor, can meet them.
Find out what mechanical and elec-
tronics skills you need.

B RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re-
ceivers built at comparatively low
cost,

B ANTENNA DESIGN.. and ex-
actly how you can build a spherical
antenna, while keeping total earth-
station cost for the complete system
under $1,000.

B THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.

B RECEIVER-SYSTEM hardware, and
how it goes together to bring you di-
rect-from-satellite TV reception in
your own home.

To order your copy:

Compiete coupon and enclose it with
your check or money order for $7.00
plus $1.00 for postage and handling.
We will ship your reprint within 6
weeks of receipt of your order. All
others add $4.00 for postage. New
York State residents must add 58¢
sales tax,
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BECOME YOUR OWN

CONIPUTER

EXPERT

LEARN HOW TO
USE A COMPUTER

Mow you can LEARN EVERYTHING
you ever wanted to know about
microcomputers, applications, oper-
ations and programming. UNDER-
STAND computer talk and WRITE
professional BASIC programs. Use
and modify any of thousands of
readily avai home orb
programs lor your own special
needs. Programs like: word-pro-
cessing, data base management,
bookkeeping, mailing lists, graphics
and hundreds more!

LEARN AT YOUR OWN PACE IN YOUR SPARE TIME
Our guided independent study program allows you o learn al your own
paca, in your spare time. in the privacy of your own home. No classes to
attend. And our expert instructors will provide you with one-on-one
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LEARN AT HOME, TAKE IT TO WORK
Programming is the best way to learn to use computers and weo can
show you the best and most economical way to learn programmingl!

Send today for your lree package No wall call
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continued from page 85

ing can also occur if an adjustment is
made, while testing, that causes a very
dirty exhaust. Swamping typically is man-
ifested by a suspiciously low CO reading,
or a suspiciously high A/F reading. (In
extreme cases. the CO reading may “at-
tempt” to reach zero. When that happens,
the display will stop updating entirely.
The display will remain **frozen™ until the
TCC clears—typically 10-15 minutes
after the offending gas mixture is re-
moved.) The best way to correct that is to
shut off the engine and allow the TCC to
“breathe™ ambient air for 15 minutes or
s0. Another solution is to deliberately
force a rich mixture situation (such as by
temporarily blocking part of the air intake
to the carburetor) until the CO percentage
swings up a few percent (or the A/F read-
ing is down considerably); then allow nor-
mal air flow and check the reading after
about a minute. If it returns to the same
super-low CO, or super-lean A/F, then
that's most likely the real situation, unless
one of the remaining two possible trouble
areas is at fault.

If the setup is suspected, re-check the
setup conditions mentioned earlier. It is
important that all conditions be met, such

DESCRAMBLER
PARTS

We stock the exact parts and PC Board for
Radio Electronic's February Article on building
your own Cable TV Descrambler.

#701 PARTS PACKAGE . $29.95
Includes all resistors, capacitors, diodes, transistors,
integrated circuits, coils and IF transformers
(BKAN-K5552AXX).

#702 PC BOARD ......... $16.95
Etched and drilled sill-5-5crelened PC Board as shown
in article.

BOTH #701 & #702 ..... $39.00

Add $2.50 Postage & Handling

_— D

Orders only 1-617-339-6714
1-617-339-5372
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P.O. Box 52
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( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be-
tween two receivers. Select auxiliary or
active antenna. Gain control.. "'ON"'
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9 95

IOHW

*129:2

Order from MFJ and try it. If not delighted,
return within 30 dars for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.

Write for free catalog. Over 100 products.

Call B01-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.
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as positioning of the conversion box and
allowing sufficient time for the system to
stabilize before balancing and then begin-
ning the test. It is also possible that ac-
curacy could be affected if a significant
temperature change occurs in the con-
version box area after balancing has been
performed. An example of that might be if
the sun came out from behind a cloud and
significantly changed the ambient tem-
perature conditions around the conversion
box. Although immune to subtle changes
in ambient temperature due to the *con-
trol™ sensor presence, very large tem-
perature-changes can cause a shift in the
balance point. To re-balance, the TCC
needs to again “breathe” ambient air for
several minutes; then reset the BALANCE
control.

A particularly perplexing symptom is
where the display is erratic: that is, where
the unit is obviously performing tests, but
with significantly different readings on
each trial. Verify that swamping or im-
proper setup is not influencing the read-
ings by shutting off the engine and
observing the readings over several min-
utes. making sure that the conversion box
remains in the same position and ambient
temperature, If the readings remain erra-
tic. there is a problem with the unit’s elec-
tronics. But, if the readings stabilize,
there is either something wrong with the
setup or you have a really weird exhaust
mixture.

The whole business of emissions test-
ing is very tricky. Those of you who own
“marginal” cars (remember that Jaguar
we mentioned?) know what we mean.
Each emission test can bring new sur-
prises—sometimes good, sometimes
bad. The same car, with the same tank of
gas, with the same emission settings, can
produce different readings at different
times. There always are reasons, but
sometimes they can be quite difficult to
determine. In states such as Arizona that
allow “conditioning mode™ testing if the
initial test fails, the auto is run at acceler-
ated engine speeds. in gear on rollers, for
about 30 seconds and is then retested—
often with dramatically lower readings.
Everything is exactly the same as before,
except that some of the excess combus-
tion byproducts (built up, perhaps, during
the long wait in line to be tested) have
been blown out.

The message here is: Don't be alarmed
if any particular readings appear to be
somewhat different from the last readings
taken. To best determine the state of ex-
haust emissions, you really need to aver-
age the readings. In particular, take note
of subtle changes in test conditions that
can affect the results. Paying attention to
those details will improve the overall
usefulness of the unit and rectify the emis-
sions from your automobile, thus improv-
ing the quality of air we breathe—and
that’s what it’s all about! R-E
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shunt regulator, whose output is program-
mable from 2.5 to 36 volts, using only two
external resistors. The current range of
that device is from 1 mA to 100 mA, with a
low dynamic-impedance of typically 0.22
ohms. Its internal temperature compensa-
tion ensures stable operation with a tem-
perature coefficient of 55 ppm/°C. The
TL431 is available in three temperature
ranges: —55 to +125°C, —40 to
+85°C, and 0 to 70°C. Two case styles
are available: an 8-pin plastic or ceramic
DIP, or the TO-92 case (see in Fig. 1).
Some typical applications for the
TL431 are shown in Fig. 2: Figure 2-a
shows a shunt regulator; 2-b is a high-
current shunt regulator; 2-c shows a con-
stant-current source, and 2-d shows a triac
crowbar circuit. Figures 3 and 4 show two
of the more unusual applications for this
regulator IC. In Fig. 3, the TL431 is team-
ed up with an LMII (precision low-drift
op-amp) to form a linear ohmmeter. The
schematic in Fig. 4 shows an unusual pho-
no amplifier using the TL431. The circuit
shown there resembles a vacuum-tube
cathode follower or a solid-state emitter
follower with the unit’s reference elec-
trode corresponding to the grid or base in
triode devices. The output of the crystal
phono-cartridge (typically 2 volts) modu-
lates the reference voltage. That, in turn,
modulates the TL431 cathode-to-anode
voltage (V4 ) and the audio output is then
coupled to the speaker through an output
transformer. Prices for the TL431 start at
$0.52 and can range up to $3.42 depend-
ing on the temperature range and case
style. Complete specifications for the IC,
along with numerous application di-
agrams, are available from Motorola
Semiconductor Products, PO Box

Designers’ guide

Designer's Guide—Small-Signal, Low-
Noise Transistors is a 126-page data and
applications manual covering the TRW
line of transistors for receiver and RF cir-
cuitry. The manual includes a cross-refer-
ence listing nearly 100 competitive
transistors and 22 TRW substitutes or
equivalents. Also included in the manual
are packaged outline drawings with di-
mensions, complete technical data on the
22 TRW transistors, and application notes
including schematics and PC-board pat-
terns. The manual is available from the
Semiconductor Division, TRW Elec-
tronics Components Group, 14520 Avi-
ation Blvd., Lawndale, CA 90260.

New semiconductor databook

The new 588-page RCA CMOS-LSI
Databook, No. SSD-260A. provides
technical information on the company’s
line of CMOS-LSI products. That
databook includes information on such
devices as the 1800-series and 6805-series
of microprocessor products, a series of
general-purpose CMOS memories. Also
included are RCA alternate-source types
for the industry.

The introduction is the ‘*General
Guide™ to RCA CMOS-LSI products. It
points out currently available package op-
tions and summarizes the basic features in
each product category. In addition, the
various IC’s are classified according to
product type and function.

Five separate data sections provide rat-
ings, electrical characteristics. significant
features, and user information for: 1800-
series microprocessors and microcomput-
ers. 1800-series memories, 1800-series
peripherals, general-purpose memories.
and 6505-series LSI products. The
CMOS-LSI Databook is available from
RCA distributors or RCA (Solid State
Division, Box 3200. Somerville, NJ]

20912, Phoenix, AZ 85036. 08876) priced at $7.00. R-E
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Software) (Disk)

Tax Advantage (Continenial Soliwang)
(Drsk)

Wordstar w free CP M card (Micropro.

intl) (Desk)

PFS: Fie lIE + I+ (Saltware
Putsshing) | Chsk)

PFS: Graph [IE « Il+ (Software
Putishing) (Disk)

PFS: Raport IIE + Il « {Software

Publishang) (Disk)
Visicale IIE (Visicorp) (Disk)

Education

Mastenng the SAT [CBS Software)
-'__DI!J('
! Success: Aadision Sublraction (CBS
Scitware) Disk)
Success. Muttiphcation Drvision (CBS
Software) | Disk)
Spelicopter (Designware) (Disk)
, Algedra | (Eduware) [Disk)
Rocky s Bogls (The Learning
Company| |Disk)
! Juggle's Rainbow (The Leaming
Company) (Desk)

Masier Type |Scarborough Systems)
[Disk)

Alphabet Zoo | Spinnaker Software)
(Dhisk)

' Kindercomp [Spmnaker Soltware)

(Dvisk)

Siory Machine |Spmnaker Soltware)
(Disk)

The Graphics Magicuan [Pengumy
Software) (Disk)

Sat Word Atlack (Ecduware) (Disk)

I n inmen

_| Chogiler (Broderound) (Dski
Lode Runner |Brodarbund) (Disk)
Zaxxon (Datasofl) (Desk]

Zork | (Infocom) (Disk)

... 2ok || {infocom] (Dvsk)

Prisonar 2 (inleractive Fantasies)

[Disk)

The Mask Of The Sun (Litrasalt)
|Disk)

Minar 20-49er (Microlab) {Chsk)

Wizardry: Proving Grounds (Sir-Tech

Soltware) (Disk)

Wizardry. Kneght of Dxamonds (Sir-

Tech Software) {Disk)

Fignt Semutator il [Subloge

Corporation) |Disk)

Ternple of Apshai (Epyx. Inc | (Desk)
Rancervous (Eduware) (Disk)

Master Type (Lighting Software) (Desk)

Recommended You Pay
List Price

§60.95 549.05
T00.00 400,00
T4 95 49.95
5985 3095
61200 385,00
12500 85.00
12500 B5.00
12500 B5 00
250,00 17995
150.00 110.00
2485 1985
2495 19.95
3985 2095
3995 2595
49,95 385
2595 24,85
3985 2965
3995 2985
2995 2495
2985 2485
3485 2585
5095 4250
4900 3500
95 2505
3485 2585
39.95 2995
35 85 2995
39.95 2985
3285 2595
3995 2095
3985 2005
4985 39.95
3485 2795
150 2595
3595 2995
39495 2995

Number ordered D

Tedal Price
Sales Tax (NY State Residents only)

Shipping ana Handiing
($2.00 per ifem)

Radio-Electronics Software Store
200 Park Avenue South
New York, NY 10003

TOTAL ENCLOSED S

City State

Zip

P e ey e e R e e
=z
B
=
a

SORRY - NO CREDIT CARD OR COD ORDERS
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RADIO-ELECTRONICS

w
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MARKET CENTER

FOR SALE

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. Send $8.95 to CABLE FACTS,
Box 711-R, Pataskala, OH 43062.

RESISTORS v: W & 2 W 5% 3 cents. 1% Metal-
films, precision custom wirewounds, $1.00 refunda-
ble to: JR INDUSTRIES, 5834-B Swancreek,
Toledo, OH 43614.

FREE catalog featuring scanner acessories, carrier/
subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library— Restricted technical
information & books on electronic surveillance,
surveillance-device schematics, lock-picking,
investigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354,

MILITARY communications radios: CPRC-26 Ca-
nadian manpack radio, compact size transmits-re-
ceives 42-54 MHz FM, 6 channels, with battery box,
antenna, handset crystal: $22.50 apiece, $42.50/
pair. PRC-510 backpack radio (Canadian version of
U.S. PRC-10), transmits-receives 38-54 MHz FM
continuous tuning, with headset, antenna, battery
box: $39.50, §77.50/pair. ARC-27 aircraft guard re-
ceiver, 220-250 MHz AM single channel: $12.50
mint. 45-day replacement guarantee. Schematics
included. Add $5/unit shipping. BAYTRONICS,
Dept. RE, Box 591, Sandusky, OH 44870.

CABLE TV equipment, notch filters for "beeping”
channels. Information $1.00. GOLDCOAST, PO
Box 63/6025 RE, Margate, FL 33063.

FORTY-nine educational electronics kits with
self-learning project manual. Details $2.00 refunda-
ble with order. TRIANGLE ELECTRONICS, 89
Arkay Drive, Hauppauge, NY 11788.

RF parts/Motorola transistors. MRF454 $16.50,
MRF455 513.50. Catalog available. RF PARTS CO.,
1320 Grand, San Marcos, CA 92069. (619) 744-
0720.

To run your own classified ad,rut one word on each of the lines below and send this form along with your check

for $§2.15 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
?pgear. For special headings, there is a surcharge of $20.00.

Plans/Kits
( ) Education/Instruction  (

(&)

) Business Owaortunities (
) Wanted

) For Sale
( ) Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

1 2 3 4 5
6 i 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.
CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).

$2.15 per word prepaid (no charge for zip code)...MINIMUM 15

10% for 12 issues within one year, if prepaid.

ORDS. 5% discount for & issues,

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word

prepaid...na minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 20¢,
per word. All copx ését':iject to publisher’s approval, ADVERTISEMENTS USING P.O. BOX ADDRESS

WILL NOT BE

PTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.

Worlds Most Remarkable Radar Jammer!

speed radar guns and devices 1o fead oul your choice of sither &
of your true speed when in automatic mode (axample: Your
speed; 76 mph, Ao mode set for 75%, spesd dispiayed -— 57 mph), o
The speed that you dial in when in manual mode, Transmits only in the
Emdmrm,uwmum.mmmxm
‘bands. WARNING: The devics described in this literature is not legal for
use against police radar, and 18 not FCC approved.

For complete lterature and plan package, send $12.95 o:

Phillips Instrument Design Co, Inc,

9560 S.W, Barbur Bivd., Suite #109

Portland, Oregon 97219

DESCRAMBLERS for downconverters, high gain.
Send $1.00. RB ELECTRONICS, PO Box 643, Ka-
lamazoo, MI 49005.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128,

UP to $500.00 per month. Sell computer software in
ur home. Write to: COMPUTER SERVICES, PO
ox 7748, Tucson, AZ 85725.

CABLE-TV products Jerrold, Hamlin, and Oak con-
verters. Send $3.00 for information. ADDITIONAL
OUTLET CORP., 111 E. Commercial Blvd., Ft.
Lauderdale, FL 33334.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806.

POLICE code unscramblers, other scanner ac-
cessories, telephone recording device, DNE, Inc.,
Rt. 7, Box 257E, Hot Springs, AR 71901 (501)
623-6027.

NEWL.... repair any TV... easy. Anyone can do it.
Write, RESEARCH, RR No. 3, Box 601BR, Colville,
WA 99114,

EXACT same PCB and Toko coil set (no. 4) for
descrambler in February article only $15.00 ship-
ping $2.00. JIM RHODES, 1025 Ransome Lane,
Kingsport, TN 37660.

CONVERTERS all types for all systems, lowest
prices anywhere, quantity discounts, dealer inquir-
ies accepted. Send $1.00 for catalog. PG VIDEO
CORP., PO Box 296, Latham, NY 12110 (518)
274-6593,

REVERBERATION

FOR ORGANS

Solid state with controls for rever-
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

COMPUTER tools, unique accessories and com-
puter add-ons, and software for C-64 Atari, Apple,
IBM-PC. Also large selection of electronics compo-
nents. Write for free catalog. TOOLS FOR COM-
PUTERS, PO Box 727, New Rochelle, NY 10801.

SAVE 50% off on electronics parts, supplies, and
components. All major brands. Write S/B ELEC-
TRONICS, 419 7th Street, Imperial Beach, CA
92032.

DELUXE Cable/UHF converters. All systems.
Zenith SSAVI-1$225.00, SB-3 $89.95, N-12 $79.95.
$2.00 catalog. PRECISION VIDEO, PO Box 1323,
Elgin, IL 60121.




ITEM

. .JERROLD 400 CONVERTER (DRX-3) 58 Ch. ..
..JERROLD 400 CONVERTERS (DRX-3) 58 Ch.
. .JERROLD 450 CONVERTER (DRZ-3) 66 Ch.. . .
. .JERROLD 450 CONVERTERS (DRZ-3) 66 Ch.

..*JERROLD STARBASE Ch. #
..*JERROLD STARBASE Ch. #___
..*MINICODE (N-12) Ch. #

2 MINICODENANCGhSH - L i e

.. *MINICODE (N-12) VARISYNC Ch. #__
.. *MINICODE (N-12) VARISYNC Ch. #____
..*C-1000 DELUXE

(ZENITH COMPATIBLE SYSTEM) Ch. #__
..*C-1000 DELUXE

(ZENITH COMPATIBLE SYSTEM)Ch. #____ .

..MLD1200-3
..MLD1200-3

CABLE-TV
PRICE SLASH!

REG.

.$109.00
..$ 80.00 ea.
.$134.00
..$110.00 ea.

..$ 63.00 ea.

$119.00

..$260.00

..$220 ea.

$129.00

$ 85.00 ea.

NOW
$ 90.00

$ 65.00 ea.

$105.00

$ 90.00 ea.

$ 89.00

$ 52.00 ea.

$ 89.00

$ 52.00 ea.

$ 99.00

$ 59.00 ea.

$225.00

$185.00 ea.
$ 99.00

$ 55.00 ea.

*ALL UNITS AVAILABLE WITH CHANNEL 3 OUTPUT. STARRED UNITS ALSO
AVAILABLE WITH CHANNEL 2 OUTPUT. PLEASE SPECIFY CHANNEL PREF-
ERENCE ON THESE UNITS. ACTUAL FACTORY EQUIPMENT.

Name

Street

City/State/Zip

Phone Number Area Code Number

Add $2.00
per unit ship-
ping or call
for specifics.
Payment is

accepted by Signed

QTy.

Sub-Total

Shipping

TOTAL

MUST BE SIGNED AND RETURNED WITH YOUR ORDER
| understand that the purchase of these cable T.V. products does not authorize their
use on any cable T.V. system. | agree to obtain the proper authorization from local
officials or cable company officials in my area.

money order,
certified check
or wire transfer
only, unless
prior arrange-
ments have
been made.

Transamerican Cable Distributors

449 BROADWAY AVE. ® BEDFORD, OHIO 44146 @ (818) 956-5839

Sale of De-
scramblers

may be pro-

hibited in

some states.

If in doubt,
please
check with
your local
authorities.

v86L INNP
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TUBES— All types, discount prices. Many antique
and hard-to-find types. Send $1.00 for 16-page cata-
lo'g. We buy antique tubes. ANTIQUE ELEC-
TRONIC SUPPLY, 1725 W. University, Tempe, AZ
85281,

COMMODORE/VIC-20 bargains. Programs, sup-
plies, peripherals, batter backug. game accesso-
ries, hardware. Free catalog. CREATIVE, PO 4253,
Thousand Oaks, CA 91360.

BEST prices: CB equipment, scanners, radar de-

POWER supplies. New. Xentek triple output.
5Vat5A and +/-12V at1.5A, each. 35.00 each.
Elpac triple output 5Vat3A and + -12V at1.5A each.
$30.00 each. Elpac switching P.S. 5Vat30A $50.00
each. Call after 6.00PM E.S.T. (516) 747-4109.

CORCOM power line filters No.6J4 $5.00 each.
Fans. Pewee Boxer 3.125" square. Model
PWS52142FL-M §7.00 each. Call after 6.00 PM
E.S.T (516) 747-4109.

@[ﬂg@ electronics

ORGAN & PIANO KITS

tectors, telephones. Free list. CRS, 1587 Central
Ave., Yonkers, NY 10710,

S MULTI-CHANNEL
Y MICROWAVE

e e e e e e e e ke ke e e g o e e e e e e ke e e ok ok

Complete Antenna Systems from 369

Full 800 Mhz R
Tlljme 1.9—2.% fi:llrzluE ‘“m
1))

TI-99/4A BASIC programs written to your specifica-
tions by Engineer. Mathematical, scientific specialty.
Description, listing, cassette. Write for sample
guote. AL TEMPS, ENT., 720 Smithtown Ave.,
Bohemia, NY 11716.

SINE wave descramblers (Deluxe |1) built and tested
$219.00 plus $6.95 shipping. Money orders (no

fully
DIGITAL
RS232

Interface

Includes all

shipping to Calif.)) or send $2.00 for information.
eSS ADVANCE ELECTRONICS, Dept. X, PO Box 3298, ITFS Channels GOLD STAR
or Free Sound Info Culver City, CA 90231.
Call 1-800-233-3865 DEALERS WANTED
orwrite WERSI USA CONNECTORS—audio, co-axial, aviation, comput- ¥ i v "
Dept. M 8 P.O. Box 5318 er, industrial, and many other types. Send $2.00 for g?g;:g:uc{ﬁﬂ E;rEdE ‘q‘
Lancaster, PA 17501J Eompiege price list and o‘r:dg“ﬂ Cl.qu;tn}?g}
argest inventory in country. - = = -
NOLOGY INC., 5A VEron?ca Ave., Somerset, NJ 1-800-247-1151 : TELE
08873, SUVERYN sTan

CHANNEL 3—60dB notch filter. 63.5MHz. $32.00.
CROSLEY, Dept. 763, Box 840, Champlain, NY
12819,

APPLE twin computers. Accessories. We service.
Winter sale catalog. PINCOR, 530 Palace, Aurora,
IL 60506 (312) 896-0015.

WHOLESALE indoor antenna $14.00. Master video
control center $30.00, (212) 897-0509. D&WR,
6B8-12 110 St., Flushing, NY 11375.

=P

GALAXY

ELECTRONICS

6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

RARE parts and surplus electronics bargains. RF,
linear, digital computers, robotics. Free catalog.
ODD BALL ELECTRONICS, PO Box 879R. Dun-
canville, TX 75116.

T A
STAR ||

PRINTED-circuit artwork, desi n.layomqualitg,
prompt. Send schematic. SOMMER CIRCUIT DE-
SI%N. {]22? Kimber. Wooster, OH 44691. Visa/Mas-
terCard.

INDIVIDUAL photofact folders, Nos. 201 to 1300
$3.00 first-class postpaid, LBT, 414 Chestnut Lane,
East Meadows, NY 11554,

VCR protective cover clear vinyl 18 7 x 15%2 » 5
beautifully made $11.95. WINDOW MOODS, 8228
Scotts Level Road, Baltimore, MD 21208.

SHUGART SA1002 8" hard disk drives new—
$269.00 each. S100, IBEM, Heath, SS-50, TRS-80I,
Apple Il interfaces available. Controller, $331.00.

RADIO-ELECTRONICS

=
(=]
o

TUSA. o S e [ U uNens FOPULAR ' DYGHTAL SEARGHIBAY) OFr 30 1
= Racete al e EXTRACADLE TV MIGIAND" 4 SURERBAND. | o) o :‘g’sggaﬂ;: T AUTOMOTIVE security catalog. 1984 24-page
o s b ks s st kg ﬁ‘- s M color catalog, $2.00. ASE, PO Box 382, Plainview,
the “mickand” and “superband channels your TV, VO or | Lo s b Tl T, ALk L NY 11803
Brajecioe can't recews and cowerts them. 1o stardad UHE | Ciick Siop Detent Tunp |  LM38M |2 wall Audic Powsr Amp (5149 |3 80 g
shannels that any st can bune in = . ETE] Vellage Audio 7 =
A MUST ’O:‘ VIDEO-TAPING FROM CABLE T¥! m,ﬂl ui‘,“:? LL:L:,‘,,?:E:, Litean ,L-::‘n Lond l:onim 10 ‘; OVER 1200 electronics parts, kits, and computer
o pecara boihpay 84y TV dacodr reauitd and siandard | work bullding UMF rocelvers LMTION || Voo dmn Lo [0 products. Lowest prices. Send $1.00 (redeemable)
oy EC. LTI Nmu'sgg;gS». Gl MO 13 | Vides s 208 | 15 for catalog. Stamp brings flyer. DAYTAPRO ELEC-
i on any maka ol TV adth LMl LU A MC-1350 Video |1 Amp 178 119 1 i H
At 3950, | wousm | Vame Ao acc Aol EEIO%TC , 3029 N. Wilshire. Arlington Hts., IL
NEW TUNEABLE DELUXE MODEL cvu-1000  *34.95.. 100r mors *2.99 ea. | Mo 134 | NF Medointer 210 | 2% ki
wirmoanc T-ELEMENT | SANYO UHF VARACTOR TUNERS POPULAR prigipror| Eeplel it SRR el (1 ELECTRONIC surveillance! Incredible manual,
75 OHM UHF YAGI ANTEHNAS 75 Ohm Input - 45 MHz Outpit MICROWAVE | L1883 | viceo Medulator AT “Homebrew Bugging” reveals secret technigues
P A Far Channeis 14 - 83 PARTS Lra0s | 5 Voll pasihe Valt g | 1i0] % used by professionals (schematics included)—
% s Now | se | ichurmon Vel s Voo | w0 $15.00. Send $3.00 for amazing catalog. A.T.LS,,
:mdn:.a\m i Iy 4169':3 LTS S| | et et et e e Dept. R, 61 Gatchell St., Buffalo, NY 14212.
n;:-l!' hannel 115 B403A uén #-up LN Lw-raa 18 Volt Pogdiive Vol Rsg. 119 5] = 7
.% .?E;; { e = l:::mal:u_unzzlsv:w:.:m ] |Iulnsroc’:| QOHMPUEERS. lg':ione_‘.s, drives, monitors, E.;xpan—
All ursly ate Bra raw lrem Samo 26 Uy 0 =
37.95ea call ro:annuly Price rumx‘:. sty WMERO 1196 $3.50 Each [ ——— SIoNsy20) \_'\rare,_ argain prlces—dlreclor o.man
ufacturers in Taiwan, Hong Kong $4.00. MULTITEK,
NEW 1984 WAHL SDLDERI"E;;'!;E " Box 25, Allentown, PA 18105,
B&K AUTO/MANUAL BoaE : -
CONNECTOR RANGING i MUSICAL electronics & home recording. Sche-
MULTIMETER g, Micro Seidering Skution matics and “how to", bi-monthly $12.00/year. Sam-
F-50  Malo connecter for RG ¥
501 cable Gompista with fat B %lz issue $2.50. POLYPHONY, Box 20305,
rule. Mates with lemale “F B ahoma City, OK 73156.
cannector! -
SENEEIEE o0 1ar $10.50 Aoy ; DESCRAMBLERS Jerrold type as seen in Feb.
20S ErE 3 Issue, parts kit and top quality PC board, only
; " Worvmaina $30.00. Money order ships immediately HI-Q, Box
e Phine-B Tenna 2830, Trenton, NJ 08619.
; iy wooeL zeor | =" T EXTENDS CORDLESS TELEPHONE
L ) RAMGE UP TO 1 TIMES!
QUALITY SPECIAL PRICE! AR : PLANS & KITS
POWER TRANSFORMERS 94.00 o ; $119.85 oa, | 30H 50 ivaide ) -
1310 s 10103275 2 2ormore*104.95 e, 12,50 . et PRINTED-circuit boards. Quick prototypes, pro-
s e | B » JHAOOT DIODES 0 o oAy duction, design, reflow solder send print or
For Larger Quantities Call 100 tor 500 For Lavger Ouantifies Call . description for quote to KIT ClRCUlTS, ox 235,
COLORMAX SURPLUS o DELUXE | Clawson. MI 48017,
36 CHANMEL REMOTE CATY CONVERTER SYLVANIA = B adavne 5 & sz CABLE TV converters and equipment. Plans and
Mow' you can change MODEL g 3 . | SWITCHES A L .
Eparinsis e tivmtins CM3IS3F VHF VARACTOR TUNERS A specity . parts. Build or buy. For information send $2.00. C &
your TVt by, ramale s P e IRy =77 pustiton e D ELECTRONICS, PO Box 21, Jenison, Mi 49428
Ths i ecevs chan_ REMOTE CoNTROL odsh iSasealinsinemid | oo carvomaTvovoR | | el ‘J
::';m' ;::’:?‘:":f’ 169.95 mu“‘:ms THEY LAST! R T 4 F
95 ‘535 : REE KIT Catal
Channat S 3 or moe 64,95 on *13.95 o, o T _ th o

| OUTSIDE CALIFORNIA

ORDER NOW
TOLL FREE

800-854

714-635-5090 L —

INSIDE CALIFORNIA

-4655

ﬁ J*tld !

R.F. ELECTRONICS

N. STATE COLLEGE BLVD., DEPT. R £y
ANAHEIM, CALIFORNIA 92806 I‘

PERSONAL CHECKS HELD FOR CLEARANCE — NO MINIMUM ORDER

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANDLING — SHIPPED SAME DAY RECEIVED

CIRCLE 27 ON FREE INFORMATION CARD

contains
TEST &
EXPERII‘

FUNCTION GENERATOR KIT $59,95
Auto-Ranging Cap-meter kit §79.95

Phone 209-772-2076

Write or Phone for FREE CATALOG

SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 95252

DAGE



THE FIRST NAME IN
ELEGTRONIC TEST GEAR

RAMSEY D-1100 d :
VOM-MULTITESTER | DI

Compact and reliable. de-
signed to service a wide vari-
ety of equipment. Features in-
clude ® mirror back scale

* double-jeweled precision
moving coil ® double over-
load protection ® an ideal low |4
cost unit for the beginner or iy tio
as a spare back-up unit. ”

$4995

test leads and battery

included

RAMSEY D-2100

A compact easy to use unit
designed to operate like a pro.
Featuring ® 3% digit LCD * low
BAT. indicator # all range over-
load protection ® overrange indi-
cation ® auto-polarity ® Transis-
tor tester ® dual-slope integra-

$5495

hgg test leads, battery & viny!
carrying case included

NEW FROM RAMSEY-20 MHz
DUAL TRACGE OSCILLOSGOPE

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope
compares to others costing hundreds more. Features include a compo-
nent testing circuit that will allow you to easily test resistors, capacitors,
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT
® front panel trace rotator ® Z axis ® high sensitivity x-y mode ® very
low power consumption * regulated power supply ® built-in calibrator
® rock solid triggering ® high quality hook-on probes
$39995:=:

hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measurements at an amaz-
ingly low cost ® In-line color
coded push buttons, speeds
range selection ® abs plastic
tilt stand ® recessed input
jacks # overload protection
on all ranges * 3% digit LCD
display with auto zero, auto
polarity & low BAT. indicator

$5095

test leads and battery
included

GITAL MULTITESTER

n * vinyl carrying case

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at.a breakthrough price.
Features * 3 frequency ranges each
with pre amp ® dual selectable gate
fimes ® gate activity indicator

* 50mV (@ 150 MHz typical sensitivity
® wide frequency range ® 1 ppm
accuracy

$441995

wired includes AC adapter

CT=I0KI i s s e 399395
BP-4'nicad pack .., ...c.crereans 8.95

CT-90 9 DIGIT
600 MHz COUNTER

The most varsatile for less than $300.
Features 3 selectable gate times = 9
digits = gate indicator ® display hold
* 25mY [@ 150 MHz typical sensitivity
* 10 MHz timebase for WWYV calibra-
tion ® 1 ppm accuracy

$14995

wired includes AC adapter

CT-90 kit $129.95
0OV-10.1 PPM oven timebase ...
BP-4 nicad pack B8.95

C1-88 pREmIENEY COUNTIR

pynsay, dninin
-

CT-125 9 DIGIT CT-50 8 DIGIT

1.2GHz COUNTER

A 9 digit counter that will outperform
units costing hundreds more. » gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display ® 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$416995

wired includes AC adapler
BP-4 nicad pack

600 MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout for most any receiver ® 25 mV/
@ 150 MHz typical sensitivity B digit
display ® 1 ppm accuracy

$16995

wired

CT-50 kit
RA-1 receiver adapter k

DM-700 DIGITAL
MULTIMETER

Prolessional quality ata hobbyist
price. Features include 26 different
ranges and 5 functions ® 3% digit, !
inch LED display ® automatic decimal
placement * automatic polanty

$441995

wired includes AC adapter

DM-700 kit .
MP-1 probe set ..

PS-2 AUDIO
MULTIPLIER

The PS-2 is handy for high resolution
audio resolution measurements, mul-
tiplies UP in frequency ® great for PL
tone measurements * multiplies by 10
ar 100 = 0.01Hz resclution & built-in
signal preamp/conditioner

$4995

wired

PS-2 kit

BROADBAND RF PREAMPLIFIER
g

PR-2 COUNTER
PREAMP

The PR-2 is ideal for measuring weak
signals from 10 to 1,000 MHz # flat 25
db gain * BNC connectors ® great for
sniffing RF # ideal receiver/TV
preamp

$4.495

wired includes AC adapter
PRI S s Ny $34.95

PS-1B 600 MHz
PRESCALER

Extends the range of your present
counter to 600 MHz * 2 stage preamp
* divide by 10 circuilry ® sensitivity
25m\V (@ 150 MHz * BNC connectors
* drives any counter

$5Q95

wired includes AC adapter

PS-1B kit . . ... $49.95

SaNLAMtRICIRD TERMS: = salistaction quaranteed = examine lor 10 days: il not pleased. return in

original lorm for refund = add 6% lor shipping and insurance 1o a maximum ol
$10.00 » pyerseas add 15% for surface mail = COO add $2.50 |COD in USA only)
e grders under $1 d $1.50 = NY re dd 7 fax = 90 day parts
warranty on all kifs = ear parts & labor anty on all wired units

RAMSEY ELECTRONICS, INC.

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading . . . 16.85
Low pass probe, audio use 16.95
Direct probe, general purpose use. . 13.95
Tilt bail, for CT-70,90,125 ............ 3.95

o ONEDRNERS Coil
71 6'586'3950 2575 Baird Rd.

TELEX 466735 RAMSEY CI Penfield, N.Y. 14626
CIRCLE 79.ON FREE INFORMATION CARD 1
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NEWL!... repair any TV... easg Anyone can do it.
Write RESEARCH, BR No.3, Box 601BR, Colville,
WA 99114,

MOST advanced sine converter descrambler
available. PCB and plans $15.00. JIM RHODES,
1025 Ransome Ln., Kingsport, TN 37660.

TAAAAETTAARRRAR AL RALL AL LAAAAAASY

N RF MODULATORS =
Nfor the video industry / SEEER \

Saiellite modulaters from channel 2 thru UHF!

Kits & assembled models for all Microcemputers...including our new
Apple-verter designed to meunt inside computer. Alse an extensive
line of monitors, cameras and kits, FREE CATALOG

PHONE (802) 527-3771

X/ o ATV Research
. o 13-RE BROADWAY
bl DAKOTA CITY, NE 68731

(R

PSST! Hey, wanna make professmnai quality
printed-circuit boards? One or more in ol Fy 60 min-
utes. Simple, inexpensive new system. Free 1984
catalog. PINCOR, 530 Palace, Aurora, IL 60506
(312) 896-0015.

HI-Fl speaker kits, auto speaker systems and raw
drivers from the worlds finest manufacturers. For
beginners and experts. Free literature. A&S
SPEAKERS, Box 7462R, Denver, CO 80207 (303)
399-8609,

REPAIRS of all converters and cable boxes with
prompt service. Deluxe sinewave kits $95.00. 90%
complete also available (quantity discounts) UHF
converters of all types available. Send SASE (54
cents postaie) for information. 1-(312) 637-4408.
HIGGINS ELECTRONICS, 6014 W. Nelson, Chi-
cago, IL 60641,

&-{Jd!"
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133 Flanders Road

13107 Northup ﬁh‘y

ontréal, Québec

14 Carlton Street
Toronto, Ontario

rough, Miss Westborough, Maas Bellevue, Wash.
; 01581 98004
(617) 335-0500 (617}_ 366-9684 (206) 881-8191
LSRN syt N S S A e e e
Toronto AN Downiylew '

86 St. Regis Cr. N
Downsview, Ontario

H4P INT M5B 1K5 ¥ M3J 1Y8
(514) 731-7441 (416) 977-7692 (416) 630-0400
" 4 o TR = c.lm . ‘.‘. vmc.pm' .'..,- - T '.“i. E

1023 Maﬂvhile Road  3220-5th Aue. N. E 3070 Kingsway '
Ottawa, Onﬁario Bay 2 Vancouver, B.C.

K1Z 6A6 Calgary, Alberta ~  V5R5J7

(613) 728-‘?900 T2A 5N1 *

(403) 235-5300 (604) 438-3321

VI:I'! your nearest Active store, call write or circle
the Req&er Service Card for your copy of Active’s new catalog.

CIRCLE 77 ON FREE INFORMATION CARD

ELECTRONIC touch light control pad. Write for free
ﬁ-rochure, EXOTIC IDEAS, PO Box 446, Lake BIuff,
60044,

ENJOY satellite television. Save money with easy,
guaranteed, do-it-yourself antenna plans/kits, Elec-
tronics knowledge not necessary. Send $1.00 for
catalog. GFI-22, Box 9108, Missoula, MT 59807,

SCHEMATICS, plans, parts, lists, for all elec-
tronics. Modern and late. Send $2.00 (refundable
with order) to SELECTRONICS, PO Box 9606. De-
troit, Ml 48209.

UP/ down digital counter, four-digit display for satel-
lite tracker. Easy plans, parts list. $3.00. SATEL-
IE.ITE TRACKER, Route 9, Box 37, Hickory, NC
BE01.

WRITE FOR

= McGEES

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 4 (816) 842 502
1904 MCGEE STREET KANSAS CITY, MO. 64108

CATALOG: Hobby, CB, broadcasting! Linears,
transmitters, bugs, scramblers, downconverters,
antennas, modifications, more! PANAXIS, Box 130-
F6, Paradise, CA 95969.

200 electronics kits, projects, plans. Send stamp for
list. MATCO ELECTRONICS, Box 316R, Cadillac,
MI 49601,

WARN animals of the approach of your car at a safe
distance. Emits ultrasonic sound. Plans $5.00. D.R.
OBENOUR, Box 44, Sand Creek, M| 49279.

SATELLITE TELEVISION

HOW to build a satellite-TV LNA, downconverter,
receiver! Save hundreds! Satisfaction guaran-
teed! Free information! Send stamped enve-
lope: XANDI, Box 25647, Dept. 21X, Tempe, AZ
85282.

GEARMOTORS for motorized satellite antenna
projects. 110VAC, 101RPM, reversible, straight, or
right angle. $32.50 plus $4.00 shipping. TEM,
22518 97th, Corcoran, MN 55374 (612) 498-8014.

Satellite Descramhler

For West Star 5

Movies Movies Movies
Send $5.00 for information
Modern Technology %

P.O. Box 419 D1 —
Boston, Ma. 02186 ["‘E

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINE%
92-R, Brighton 11th, Brooklyn, NY 11235.

SES,

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-

sionals. Unusual business opportunity.

FREE: [}nmplete illustrated literature
BAR -0 Box 248
Walnul Cree< Calif. 94537




WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS HELPING HAND LIGHTS

120 volt WILL HOLD P.C.BOARD OR GRAIN OF WHEAT

OTHER SMALL ITEMS AND
givecies ALLOW BOTH YOUR HANDS T1SIZE ==—
1257 DIA {3.15mm)

SOLDERING
IRON STAND

FREEDOM TO WORK SPRING STEEL IRON HOLDER

5.6 VOLTS (@ 750 MA $6.50 EACH

6 VOLTS @ 150 MA
12 VCT (@ 200 MA
16.5V. @3 AMPS

18 V. (& 650 MA

18 VOLTS @ 1 AMP
24 VOLTS (& 250 MA
24VCT @ 1 AMP
42VCT @ 1.2 AMP

106 VOLTS 3 for $1.00

MULTI-
SWITCHES

WALL

TRANSFORMER

ALL ARE 115 VAC 4
PLUG IN ¢

$2.00
52.50
$5.00
$3.00
$3.50
$3.00

4 VDC @& 70 MA

6 VDC (= 100 MA

6 VDC @ 500 MA

8VDC @ 225 MA

14 VDC @ 300 MA
15 VAC @ 300 MA
16.5 VAC (@ 10 VA $3.50
17 VAC @ 500 MA $4.00

3 STATION
NON-INTERLOCKING

3-2PDT SWITCHES
ﬁ EACH OPERATES
+Y Y INDEPENDENTLY.
134 BETWEEN
MOUNTING CENTERS
$1.75 EACH
5 STATION
INTERLOCKING
MADE BY ALPS @h‘%
t

3-2PDT AND
SWITCHES ON FULLY

SPRING LEVER
TERMINALS

TWO COLOR
CODEDR
TERMINALS
ONA STURDY
234 - 33/8°
BAKELITE PLATE

On %

. By

GREAT FOR SPEAKER ENCLOSURES

OR POWER SUPPLIES

$1.00 EACH !0 FOR 59.00

2-6PDT
INTERLOCKING ASSEMBLY
314" BETWEEN
MOUNTING CENTERS
$2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY
$2.50 EACH

CONNECTOR

@

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK
TWIST LOCK STYLE SAME AS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

Rated: 55ma @ 5 VOLTS
610 12 VOLTS 3 for $1.00
Rated 55ma (@ 8 VOLTS

1210 24 VOLTS 3 for $1.00
Rated 45ma @ 14 VOLTS

ON WEIGHTED BASE
$5.00 EACH

e 2

BAK MODEL =75R

T1 SIZE
WITH WIRE LEADS

METER
0-15 V.D.C.
> THIS 2-1/4"
SQUARE METER
N1 MEASURES
‘\ = 0-15 VDC
\ $4.50 EACH

J10 6EVOLTS 2 for 51.00
Rated: 55ma @ 5 VOLTS
610 12VOLTS 2 for $1.00
Rated 55ma @ 8 VOLTS

1210 24 VOLTS 2 for $1.00
Rated: 45ma & 14 VOLTS

UL AFPROYED

$8.00 EACH

BATTERY OPERATED
SMOKE DETECTOR

G VOLT BATTERY OPERATION
FOR CEILING OR WALL MOUNT

2 FOR $15.00

EDGE
CONNECTORS

SUB-MINIATURE
D TYPE
~ CONNECTOR

SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS

DB-15 PLUG $2.75
DB-15SOCKET  $4.00
DB-15 HOOD
DB-25 PLUG

2 CHANNEL LIGHT ORGA

EASILY HOOKS INTO STEREOQ SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGNALS USE TWO ORGANS FOR

STEREQ
$6.50 PER UNIT

COLORLIGHT STRING AVAILABLE$1.75EA

BCD DIP SWITCH

10 FOSITION ROTARY.

SCREWDRIVER ADJUST, o=
FITS & PIN DIP ~'.‘f_
25w

$1.85 EACH

KEY
ASSEMBLY

LINE CORDS
= —
TWO WIRE
B 18ga TWO WIRE
3 FOR $1.00

THREE WIRE

75¢ EACH 10 for $6.00

DB-25 SOCKET  $3.50
DB-25HOOD  $1.25

“PARALLEL"
PRINTER
CONNECTOR

SOLDER STYLE
36 PIN MALE
USED ON
PARALLEL"
DATA CABLES

1% DIA x 1% HIGH

WIRE LEADS
1637 DIA. (4. 14mm)
3106 VOLTS 2 for $1.00
Rated' 45ma @ 6 VOLTS
6o 12VOLTS 2 for $1.00
Rated: 55ma @ 8 VOLTS

12 1o 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

T1-3/4 SIZE
WITH

ALL ARE 156" SPACING

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/30 GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.00 EACH

22/44 TIN
P.C. STYLE, NO MOUNTING EARS
$1.50 EACH 10 FOR $14.00

NEON W/ RESISTOR
DIRECT

T=—=""— QPERATION

7 for $1.00 FROM120VOLT

120V INDICATOR

e
NEON INDICATOR. RATED
120 V 1/3W. MOUNTS IN
5/16" HOLE RED LENS

75¢ EACH
10 FOR $7.00

18 INCH 18ga THREE WIRE
2 for $1.00

B FOOT 18ga THREE WIRE
5$2.00 EACH

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES
MEASURES 3 3/4" LONG

6 KEY
$1.25

% EACH
COMNTAINS 6-5INGLE-POLE

NORMALLY OPEN SWITCHES
MEASURES 4 1/4” LONG.

SOLID STATE

MOTOROLA
=MP 12002
RATED.
CONTROL—3 6-6VDC
LOAD— 120VAC 2 AMPS
T.T.L COMPATIBLE
SIZE: 1'% = % » 1" HIGH
$3.50 EACH 10FOR $32 00

TRANSISTORS

2NTO6 5 for $1.00
ZNZ222A 4 lor $1.00
PHNZ222 8 for $1.00
2N2904 4 lor $1.00
2N2905 4 for $1.00
2N2907 4 for $1.00

2K10TURN

MULTI-TURN POT

~® SPECTROL
¥MOD 534-7161
$5.00 EACH

SPECIAL PRICE $1.00 EACH

100 FOR $65,00

COMPUTER

CAPACITORS

2,000 mid. 200 VDC
13/4°DIA - 5 HIGH
3,600 mfd. 40 VDC
13/8°DIA - 33/4"HIGH
6,400 mfd. 60 VDC
13/8°DIA - 41/4° HIGH
21,000 mfd. 50 VDC
21/2°DIA. = 5" HIGH
22,000 mid. 40 VDC
2'DIA - 6" HIGH
31,000 mfd. 15 VDC
13/4°DIA. - 4" HIGH
44,000 mid. 35 VDC
2"DIA. - 5 HIGH $4.00
72,000 mtd. 15 VDC

2°DIA. - 4 3/8" HIGH $3.50
185,000 mfd. 6 VDC

21/2°DIA < 41/27HIGH $1.50

$2.00
$1.00
$2.50
$4.00
$3.00
$2.50

CLAMPS TO FIT CAPACITORS 50¢ #a.

22/44 GOLD
PC. ST $2.00 EACH
T 10 FOR $18.00

28/56 GOLD

28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH 10FDR 52200

50/100 GOLD
STANDARD 5-100 CONNECTOR
1257 SPACING. GOLD PLATED

PC MOUNT
$3.75S EACH 10FOR $35.00

TALOG FREE!

SLIDE | POTS

100K linear tape
2" LONG
15/8" TRAVEL  T5¢ EACH
500K linear taper
27/8" LONG
13/4" TRAVEL  75¢ EACH
DUAL 100K audio taper
31/2" LONG
2 1/2" TRAVEL. $1.50 EACH

SWITCHES
MINI-PUSH BUTTON

SPST MOMENTARY
NORMALLY OPEN
1/4" BUSHING
35¢ EACH

10 FOR $3.25

100 FOR $30.00
SPECIFY COLOR

RED. BLACK. WHITE.

GREEN, YELLOW

KEY SWITCH

SPST

4 AMPS @ 125 VAC

KEY REMOVES BOTH 4
POSITIONS

$3.50 EA hr.l

LIGHTED
PUSH BUTTON
RED LIGHTED 120 VAC
10 AMP SPST

POWER" PRINTED ON
FACE MOUNTS IN
7/B" SQUARE HOLE

$1.50 EA 10 FOR $1350

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED

RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
A RED JUMBO SIZE
$1.00 EACH

BI POLAR LED

CRYSTALS

CASE STYLE HC33/U

COLORBURST
2 MHZ l Fis

$3.50 EACH

3579.545 KC
$1.00 EACH

2 FOR §170
SUB MINI LED
079" = 098"

RED 10 FOR $1.00
200 FOR $18.00

METAL OXIDE
VARISTOR

GE # VB2ZA12
50 VOLTS, NOMINAL D.C
VOLTAGE 5/8" DIAMETER

2 FOR $1.50

MINIATURE
6 VDC RELAY

_—=%.  SUPER SMALL
SPDT RELAY.
GOLD COBALT

CONTACTS
RATED 1 AMP AT 30 VDC
HIGHLY SENSITIVE. TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 V, COIL RES. 220 OHM

13/16° « 13/32" = 7/16"

AROMAT # RSD-6V

$1.50 EACH 10 FOR $1350
13 VDC RELAY
CONTACT: SPN.C
10 AMP @ 120 VAC
ENERGIZE COIL TO

F'  OPEN CONTACT
COIL. 13 VDC 650 OHMS

POWER SUPPLY W/ PRE-AMP

THIS SUPPLY WAS USED TO POWER
AN B TRACK/CASSETTE UNIT IT

= 14 pin style
« 3 amp contacts
=24 voltdec or

4 PDT RELAY

120 voit a.c. coll

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. S.P.D.T
(on-on)

SOLDER LUG
TERMINALS
$1.00 EACH
10 FOR $9.00
100 FOR $80

S.P.D.T.
(on-on)
P.C. LUGS,

(on-on) I
P.C. STYLE
NON-THREADED §i|
BUSHING -

TS EACH B

10FORS700 T

S5.P.D.T.
(on-off-on)

S.P.D.T.
(on-off-on)

SOLDER LUG
TEAMINALS

$1.00 EACH |
10 FOR $9.00 /
100 FOR $80 00

GREEN 10 FOR $1.50

LED HOLDERS

TWO PIECE HOLDER =
FOR JUMBO LED
10 FOR 65¢ 200 FOR $10.00

PHOTO-FLASH
CAPACITORS
35 MFD 330 'V__OLT
45¢ EACH... %-
10 FOR $4.00 -

170 MFD 330 VOLT
11/8" = 7/8°
2 FOR $1.50 10 FORSTOO

17 = 5/8" DIA

A% 5
&
WILL SUPPLY APPROX. 18 VDC AND |
2 INCLUDES A SMALL PRE-AMP TO :
BOOST SIGNAL LEVEL
RCA PLUGS FOR LINE IN/OUT

750 MFD 330 VOLT

2° HIGH = 1 1/4" DIA
$1.25EACH 10FOR$11.00

= Used but fully tested e )
$1.70 EACH v
specily coll voltage

LARGE QUANTITIES AVAILABLE
$4.50 EACH SOCKETS FOR RELAY 50¢ sach

I
ABINEN

905S. Vermont Ave

HON-THREADED)
BUSHING

P.C STYLE

75¢ EACH

10 FOR $7.00

D.P.D.T.
(on-on)
THREADED SOLDER LUG
TEAMINALS J
$2.00 EACH L‘,
10 FOR $16.00

100 FOR $180.00

QUANTITIES LIMITED

MINIMUM ORDER $10.00

USA: 5250 SHIPPING

FOREIGN ORDERS
INCLUDE SUFFICIENT
SHIPPING

CALIF RES. ADD 6 1/2

NOCOD!

CIRCLE 12 ON FREE INFORMATION CARD 1

TOLL FREE ORDERS ONLY
1-800 826-5432

(ORDER ONLY)

(IN CALIFORNIA: 1-800-258-6666)
ALASKA HAWAIIL
ORINFORMATION

(213) 380 -B000

e
VA

861 INNP

o
(]



RADIO-ELECTRONICS

] S T ISR T
=
o

. ELECTRONIC KITS

‘ROM HAL-TRONIX

2304 MH7 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 COM-
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS, REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish lype or coffee can type depending on the
signal strength in your area.)

23(34 MOR.1 (Basic Kil $19.95

[Less case ngs)

2304 MRE[)“ 2  (Basic/Pre-amp) $29.95
(less cas Mings

2304 MOD 3 (Hi-Gain Pre-amp) $39.95

{includes casa & filtings}
POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95
Assambled i $34.95
Slotted Microwave Antenna For Above

Downverlars ..................................................... $39.95

PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db, gain op-
erates on 8 to 18 volts at 10 ma. Complete unJl $12.95.
(The above um[s are ideal for receivers, counters, eltc.)

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.

B AR Y AN D e A T et estesasr s ey $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS......ccccooveiiiimmniiins $39.95

12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS $29.95
Complete Sets of P.C. Boards Available For Umcom
Robot Project and Heart-A-Matic Project.

MANY, MANY OTHER KITS AVAILABLE

Sand 20 conis slamp o SA SE. Lo Inbeematicn and fiyar en siher
HALTRONIX products. Te srder by phone: 13133851782,

% R HAL-TRONIX
;_ P.O. Box 1101
s waxo ¢ wowso  Southgate, MI 48195

walan

OVER $25.00 WiLL OE SHIPPED POSTPAID

SHIPPING Gl Eias Wh{RnE ACOIONAL CHARGES A eouEsTED
ON OMDEAS LESS THANM 326 00 PLEAST INCLUDE ADDITION.

INFORMATION, 4L 52 50 FOR HANDLING AND MAILING Sianaes

CIRCLE 75 ON FREE INFORMATION CARD

PERSONAL DEFENSE AND PRO PERTYPROTECTION
4l UTILIZE SPACE AGE TECHNOLOGY.
(E;ELHJEE(N;JFESE DEVICES CAN SE HAZARDOUS AND MAY SOON
{:\ POCKET PAIN FIELD GENERATOR — IPG50
Assembled... :
IPG5.........Plan $7.00 IPG
(0] PHASOR PAIN FIELD CROWD CONTROLLE!
Assembled. ; 4 .00
PPF1.......Plan 15.00 PPF1K. KlH‘Plan ..$175.00
s BLASTER— medes a plasma discharge capable of puncturing
a can.

48K computer US$380.00 and hundreds Apple-
compatible softwares. Details US$1.00. RELIANT
PO Box 33610, Sheungwan, Hongkong.

E-Z learn security-alarm systems—business
terrific. Information 2.00. SECURITY, PO Box
1456-E, Grand Rapids, M| 49501,

64K 6502 Z80 dual processor computer
US$420.00. Hundreds Apple-compatible softwares.
Details US$1.00. RELIANT, PO Box 33610,
Sheungwan. Hongkong.

YOUR own radio station! AM, FM, cable, licensed,
unlicensed, transmitter kits! Write: BROADCAST-
ING, Box 130-F6, Paradise, CA 95969.

VIDEO game repair business. Start your own, Infor-
mation parts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032,

TECHNICAL writers make big money... writing
short sentences! Free details: TEK PUBS, Box
2458-E, Oroville, CA 95965.

EDUCATION & INSTRUCTION

EARN your university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write, AS-
SESSMENT, Box 13130R, Columbus, OH 43213

FCC general radiotelephone license. Home
study. Fast, inexpensive! Free details, COMMAND,
D-91, Box 2223, San Francisco, CA 94126.

E-Z learn security-alarm systems. Emplug-
ment— business terrfic. Information $2.00. SE-
CURITY, PO Box 1456-SW Grand Rapids, M|
49501.

LEARN HOW TO USE A COMPUTER

Train at home in spare time! Computer program-
ming...computer applications. ..computer games!
No previous experience nendnd! Now you can
learn it all! Learn how to use different pro-
grams...budgeting, bookkeeping, expenses, in-
= yestments, interest, taxes, shopping lists,
«a vacation planning, addresses, phone num-
bers...even foreign languages and graphics.
r—"“"‘ Everything explained in easy-to-understand
Ianguage with step-by-step directions. st

ICS COMPUTER TRAINING, Dept. pensa Scranton, PA 18515

WANTED

WANTED: Old Western Electric & RCA tubes,
speakers, amps, Mcintosh, Marantz, tube amps,
old Thorens, JBL, Altec, Garrard. (713) 728-4343,
MAURY CORB, 11122 Atwell. Houston. TX 77096.

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national tech-
nology exposition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831.

BLS10... . Assembled... ...$79.50
BLS1 .. Plan:. S‘IU 00 BLS1K... I(|UPians ..... $58.50
Sf:'IOtCKEFl.’PAFM LYZING DEVICE — Venf g and
effective
SHG60 . Assembled .. ... $99.50
SHGE .. Pians SIO 00 SHGG... $79.50
RUBY LASER FLM" GUN — Intense visible red beam burns and
| welds hardest of metals. MAY BE HAZARDOUS.
A RUB3AIl Parts Available for Completing Device$15.00
CARBON DIOXIDE BURNING, CUTTING LASER — Pro-

2§ ducesacontinuous beam of hlghenerqy MAY BEHAZARDOUS.
E LCS..All Parts Available for Completing Device .5$15.00
VISIBLE LASERLIGHT GUN — produces intense red beam for
R sighting, spotting, etc. Hand held complete.
LGU3. Plans. .$10.00 (Kit & bled Units A )
IR PULSED LASER RIFLE — Produces 15-30 watt infra-red
pulses at 200-2000 per sec.
LRG3.......... All Parts & Diodes Available..........$10.00
BEGINNERS LO‘NI POWER VISIBLE LASER — Ehmce of
:edhtyellow , green — provides an excellent source of
g

ilablel

LHC2. .. Plans..... . $5.00 LHC2K........ Kil........$29.50
SNOOPER PHONE — Allows user to call his premises and listen
in without phone ever unqmﬂ

SNP20... ssembled.. . ...$89.50
SNP2_. . Plans ......59.00 SNP2K .. .Pla $59.50
LONG RANGE WIRELESS MIKE — niature device clearly

transmits well aver one mile. Super sensitive, powerful,

MFT1 ....Plans.....§7.00 MFT1K.... Plans/Kit.....$39.50
WIRELESS TELEPHONE TFIANSMITI'ER — Transmits both
sides of phone conversation over one mile, shuts off automatically.
..... Plans......$8.00 VWPMSK.. Plans/Kil...$34.50
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for monitoring telephone use.

TAT20.. ..., Assembled.... ... ...$24.50
TAT2..... Plans...... $5.00 TAT2K... PIansIKn ..514.50
Our phone is open for orders anytime. Tachrucmns are available 9-11
a.m., Mon-Thurs for those needing assistance or information. Send
for free catalog of hundreds more similar devices. Send check, cash,
MO, Visa, MC, COD to: INFORMATION UNLIMITED
DEPTRB.P.0 Box 716 Amherst N. H 03031 Tel: 603-673-4730

CIRCLE 88 ON FREE INFORMATION CARD

HALLICRAFTERS S-40, S$-52, 5-77. Any con-
dition. Paying $20.00-340.00 each. FALA ELEC-
TRONICS, Box 04134-2, Milwaukee, WI 53204.

THE BEST PLACE to BUY, SELL or
TRADE MEW and USED EQUIPMENT

NUTS & YOLTS MAGAZINE

#“NUTS & VOLTS

BOX I111-E = PLACENTIA, CA 92670
(714) 632-7721
Join Th ds of Readers Mati
Every Month

ONE YEAR U.5. SUBSCRIPTIONS
57.00 - 3rd Class * $12.50 - Ist Class

@ $2500 - Lifetime - 3rd Class ——

CB EQUIPMENT

PALOMAR/Pride electronics— exclusive repair fa-
cility. Service—update—improvements on these
and similar equipment. PALOMAR-PRIDE RE-
PAIR, 1320 Grand, San Marcos, CA 92069 (619)
744-0720.

GB MODIFIGATION

Increase channels, range, privacy! We specialize
infrequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.
16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

TI-99/4A SOFTWARE

TI-99/4A owners. Get your free catalog of new, ex-
citing, low cost software. DYNA, Box 690,
Hickswille, NY 11801.

SCANNERS

SCANNERS— discount prices Bearcat BC-100
$279.99; Bearcat 210XL $214.99; Bearcat 300
$335.99; Regency MX3000 $186.99; JIL SX100
$138.99; JIL SX200 $269.99; Bearcat 20/20
$275.99; Spectrum radar detector $214.99; plus
$3.00 shipping. Free discount catalog. Lowest
prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE Mew Scotland, Albany, NY 12208
(518) 436-9606.

REEL-TO-REEL TAPES

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 102 = 3600 feet and casseties available.
MasterCard Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

HOME ROBOTS

HEATHKIT IG 102 RF generator Write: LPH, Box
3551, Ontario, CA 91761

START MAKING
MONEY IN
'COMPUTER REPAIR

Train at home in spare time. No pre-
vious experience needed. Experts
show you what to do, how to do it!
Even beginners can learn how to
repair small computers. Everything
explained in easy-to-understand lan-
. guage. You learn by doing with tools
~ and materials included in your course.

Easy home-study plan shows how you
can get in on ground floor of this fast-
| growing business.

MAIL COUPON TODAY!
A 2 There's no obligation
e e e AL N0 S8165AN W Cal.

r SCHOOL OF COMPUTER REPAIR, Dept. DEDS4 |
| ] Seranton, Pennsylvania 18515
|

Yes| | want to get into computer repair. Rush me free facts and I

color brochure.

I Name Age. l
|

'Wh 1

D e e —— ———— — i — i — —

WORLD'S largest supplier of home robot kits/
parts. Build your own. Computerized kits, parts,
and publications. Catalog $5.00, Design handbook
$15.00. Complete kits $129.95. ROBOT SHOP,
Dept. 10, PO Box 582, El Toro, CA 92630,

SINE WAVE PPROBLEMS?

MANUAL includes trouble shooting, alignment,, an-
tenna hookup, improvements, theory. $8.00.
SIGNAL, Box 2512-R, Culver City, CA 90231.

SPECIAL TEST EQUIPMENT

WOULD you like an easier way to fix stereos and
sound systems? One technician did. He de-
veloped the Fasttest, saving many hours of bench
time. You, too, can build the Fasttest from easily
obtainable parts and save yourself thousands of
dollars a year in time. Nothing like it. You can test
stereo receivers, amplifiers, preamplifiers, record
changers, turntables, tape decks, tape players,
speakers., and microphones. Build your Fasttest
from easily followed instructions. Set of plans only
$9.95 prepaid. Send today to DRURY ELEC-
TRONICS, 9847 St. Charles Road, St. Ann, MO
63074,




MAKE RADIO SHACK YOUR PARTS PLACE

Low Prices!

First Quality!

No Mail Order Hassles!

Power Transformers Low-Profile DIP Sockets ?eplagement a
i ransistors
VA iRLmoties Quality non-wicking sockets for PC use. Low-
Tioe Voltz Caen Vst o [iEan resistance contacts. Type - Cat. No. Each
ini 2N1305 NP 276-2007 1.19
Mlln! 6.3 300 mA 273-1384 | 2.59 Type Cat. No. Price MPS2224 NEN 2762009 79
Mini 126 300 mA 273-1385 | 2.79 -Pi 276-1995
Mini | 252 2300mA | 2731386 | 299 &-Pin 2/.59 PN2484 NPN 276-2010 89
bl |2 s ‘ 14-Pin 276-1999 2/.89 MPS3904 NeN | 2762016 69
Mini | 126CT | 450mA | 273-1365 | 359 16-Pin 276.1998 o/.89 L NBY kit o
Mini | 252CT | asomA | 2731366 | 3.99 15 :
S | 63 12A | 273050 | 3.79 Type Cat. No. Each s NEI R <15 A0 1%
= MPS2907 PNP 276-2023 79
Sd. | 126CT | 1.2A 2731505 | 3.99 18-Pin 276-1992 29
Sd. | 252 1.2A 2731480 | 4.39 ; ' MJE4 BNP|276:2027 149
: - ' - 20530 276:1991 59 2N3053 NPN | 276-2030 89
H-D 126 CT 3.0A 273-1511 5.99 24~P!I’1 276-1989 79 MPS3638 PNP 276-2032 79
HD | 252CT | 20A 2731512 | 6.29 28-Pin 276-1997 89 = o 2762068 -
H-D | 180CT | 20A 273-1515 | 6.99 40-Pin 276-1996 89 2N:;f.‘|2505 NER Gl 1-3
MJ2955 PNP 276-2043 2:19
. 2N4124 NPN 276-2057 59
Tantalum Capacitors Computer Connectors 2N 4401 NeN | 2762058 5
Repair or make your own RS-232 cables and joy- ::sgi?g :::: g;gggég -gg
e 20% Tolerance stick extension cords and save! MPSA42 NN 5 6: 061 =
= Standard IC Pin Spacing Type Positions | Cat. No. | Each MU4831 Ut 276-2029 99
ID Card Edge 34 276-1564 495 250313 NPN 276-2048 1.79
ID Card Edge 50 276-1566 4.95 250945 NPN 276-2051 79
::' W\;EC ;2‘:::'2 E‘:(;h Card Edge Socket 44 276-1551 2.99 2501308 NPN 276-2055 7.95
0'_47 35 079-1433 :49 Solderless Sub-D Male 25 276-1559 499 IN3B10 N-FET 276-2035 99
1.0 35 272-1434 49 Solderless Sub-D Fem. 25 276-1565 | 499 MPF102 N-FET 276-2062 9
22 35 272-1435 59 Solder Sub-D Male 9 276-1537 1.99
10 16 2721436 69 Solder Sub-D Female 9 276-1538 | 2.49 -
22 16 2721437 79 Hood for Above o | zss39 | 19 || 4000-Series
Solder Sub-D Male 15 276-1527 249
. . . Solder Sub-D Female 15 276-1528 3.49 CMOS Ics With Pin-Out and sPscs
Ceramic Disc Capacntors Hood for Above 15 276-1529 | 1.99
Solder Sub-D Male 25 | 2761547 | 299 Type Cat. No. Each
Solder Sub-D Female 25 276-1548 3.99 4001 276-2401 79
> Hood for Above 25 276-1549 1.99 4011 276-2411 79
'-:;' 39¢ ':‘:92— 4013 276-2413 99
. - 4017 276-2417 1.49
Communications ICs 4023 576.0423 o
4049 276-2449 .99
Cat. No. Each
L BN : Type aL e = 4066 276-2466 .99
or RF, bypass and coupling. Hi-Q. Moistureproof AY-3-1015 UART 276-1794 5.59
coating. 50 WVDC minimum. AY-5-8116 Baud Rate Gen. | 276-1795 8.95
XR 2206 AFSK Generator 276-2336 5.95 s
pERiCH! Mo 1RKG of2 (| ANER ICar N Po-efie XA 2211 Decoder/PLL 2762337 | 5.5 TTL Digital ICs
4.7 272120 .39 001 |272126 | .39 5089 Modem Tone Encoder | 276-1301 3.99 ;
47 |272121| .39 005 |272-130| .38 In Stock at Low Prices!
100 |272-123| .39 01 2724131 .39 % = =
220 |272-124| 39 05 |272-134| .49 1. i ype at. No. Each
470 |272125| .39 A |272-135| .49 /4 watt’ 5w, 7400 5761801 59
SUalS WitchedIEn 39°¢ Pkg. of 5 7404 276-1802 79
ual Switched Filter e 7408 276-1822 79
oY NG 7447 276-1805 1.19
slas hed 51 0/0 10 2711301 Ohms Cat. No. 7490 276-1808 .89
100 271-1311 10k 271-1335
150 271-1312 15k 271-1337 . s ge
Reg. 7.99 388 220 2711318 22k | 2711339 Operational Amplifiers M
20-Pin 270 271-1314 27k 271-1840
. o ] 330 271-1315 33k 271-1341 Type Cat. No. Each
MF10. Versatile CMOS building block for active ] T -
filters—eliminates the need for expensive, close- '::D g;:lgg ;;t g;”ig 741 (Single) | 276-007 79
tolerance parts. High performance, yet very easy 1.8k 271-1324 100k 2711347 MC1458 (Dual) | 276-038 .89
to use. Hams—build a CW/SSE audio bandpass 22k 271.1325 220k 271-1350 LM324 (Quad) | 276-1711 1.28
filter or a RTTY demodulator with a minimum num- - 470k 5744364 TLO82 (Dual) | 276-1715 1.89
ber of parts! Center frequencies up to 20 kHz. 3.3k 271-1328 i
Single or split supply. With data 4.7k 271-1330 1 meg 271-1356 064 (Quac)itip=rBaiiis 20
923 9 b S 2 el Sale 3.88 6.8k 271-1333 10meg | 271-1365 LM3300 (Quad) | 276-1713 1.39
: LM339 (Quad) | 276-1712 1.49
Semiconductor Reference
Guide 49 Voltage Regulator ICs Olili=
Type Adjustable Cat. No. Each
1a1 LM723 | Oto 40 VDC 276-1740 .89
1984 Edition. Cross-ref-
erence and subsétitution LM317T|1.2t0 37 VDC| 276-1778 2.79
section lists 80,000 =
types and low-cost Type | Fixed Output Cat. No. Each
For digital or low current applications. Mount in DIP Radio Shack replace- 7805 +5VDC 276-1770 1.59
sockets or on PC boards. Style may vary. ments. Data on Shack 7812 +12VDC 276-1771 1.59
B-Position. Fits 16-pin DIP socket. transistors, ICs, SCRs, 7815 +15VDC 276-1772 1.59
i e 1 e B B e R A O 1.99 LEDs, diodes, opto de- 7905 _5VDC 276-1773 1.59
4-Position. Fits 8-pin DIP socket. vices. lllustrated. 272 2912 12 VDO 2761774 ‘59
o L e e N s B e P e L L oo 1.49 pages. 276-4007 . 3.49 = 1.

A DIVISION OF TANDY CORPORATION

Radioe Sfhaek

OVER 8800 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack stores and dealers
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559 TMM2016 7. $415

EPROMS

1702 256 x 8 (1us)
1024 x 8 (450ns)
1024 x8  (450ns) (5v)
2048 x 8 (450ns) (5v)
2048 x 8 (350ns) (5v)

a‘ 6“ 64K DYNAMIC
200 NS

STATIC RAMS

256 x 4 (450ns)

256 x 4 (450ns) (cmos) B
1024 x 1 (450ns) { 2708
1024 x 1 (450ns) (LP) ; 2758
1024 x 1 (250ns) (LP) : 2716

256 x 4 (450ns) 2716-1

256 x 4 (450ns) TMS2516
1024 x 4 (450ns) TMS2716
1024 x 4 (250ns) i TMS2532
1024 x 4 (450ns) (LP) i 2732
1024 x 4 (300ns) (LP) 2732-250
1024 x 4 (200ns) (LP) 2732-200
1024 x 4 (650ns) (cmos) 2732A-4
2048 x 8 (250ns) (cmos) 2732A
4096 x 1 (55ns) 2732A-2
4096 x 1 (450ns) : -
4096 x 1 (300ns) ; 2764
TMS4044-2 4096 x 1 (200ns) 2764-250

CRYSTALS
32.768 khz

1.0 mhz

1.8432

2.0

.29 4528
25 4531
; 25 4532
2.097152 ; .89 4538
2.4576 ! 29 4539
048 x8 (450ns) (5v 3.2768 : 85 4541
g_uas xB E«tsons; ) 3.579545 . .39 4543
4096 x 8 (450ns) (5v) . ? 3 .45 4553
4096 x 8 (450ns) (5v) i i d 25 4555
4096 x 8 (250ns) (5v) . : i 25 4556
4096 x 8  (200ns) (5v) i : 3 38 4581
4096 x 8 (450ns) (5v) (21vPGM) i i } .79 4582
4096 x 8  (250ns) (5v) (21vPGM) H L 1 -39 4584
4096 x 8 (200ns) (5v) (21vPGM) ; .39 4585
8192 x8 (450ns) (5v) f i L 69 4702
8192 x8 (250ns) (5v) 7.95 ! 1 .79 74C00
MK4118 1024 x 8 (250ns) 2764-200 8192 x8 (200ns) (5v) 19.95 i 10.738635 . 39 74C02

TMS4044-4
TMS4044-3

32768 x 1 (200ns)

65536 x 1 (200ns) (5v)
65536 x 1 (150ns) (5v)
65536 x 1 (200ns) (5v)
65536 x 1 (150ns) (5v)

5V = single 5 volt supply

DISC
CONTROLLERS
1771 16.95

68047 24.95
68488 19.95
6800 = 1MHZ 68845

68800 10.95 HD465055P
68802 22,25 ! 6847
G68B0O9E 29.95 ;i MC1372
6B8B09 29.95 . 68047
68B10 6.95 - 8275

68B21 6.95 £ 7220

79
HME116-4 2048 x 8 (200ns) (cmos) 27128 16384 x 8 (300ns) (5v) 20.95 i 17430 : 7aC14
HMB116LP-3 2048 x 8 (150ns) (cmos)(LP) 22.1184 65 74C32
LP  Low Power Qstal - Quasi-Static 8K x 8 STATIC RAM UARTS 39 74CTA
* 28 Pin—Compatible w/2764 EPROM
PT1472 9.95 75 74C85
MM5280 4096 x 1 (300ns)
J % % % SPOTLIGHT & & & -k Wive: 133
16384 x 1 (250ns)
BIT-RATE 35 74C151
16384 x 1 (150ns) (5v)
12.95 .89
= Friendly staff! COMS1E récie]
FUNCTION .35
74C165
- 29
2.5 Mhz 74C192
UPD7201 i 29
Z80-DMA 14.95 e
11.95 B 3341
Z80:310,2 1.95 74C901
Z80A-CPU a.49 [ 35190
Z80A-DMA 1295 14.95  74C908
Ea?sNTFlOLLEHS ZBOA-SIO/2 1295 [l B oteo 305 .85 74C912
Z80B-CTC  12.95 [AMSM5832 3.95 ECI20

TMM2016-200 2048 x 8 (200ns) TMS2564 B8192x8 (450ns) (5v) 14.95 1;.31315 75 74C04
TMM2016-150 2048 x 8 (150ns) MCM68764 8192 x 8  (450ns) (5v) (24 pin) 39.05 Il 1> 3 79 74C08
TMM2016-100 2048 x 8 (100ns) MCM68766 8192 x 8  (350ns) (5v) (24 pin)(pwr dn.) 42.95 : : 74C10
18.0 ! .29
HME116-3 2048 x B (150ns) (cmos 3
HME116-2 2048 x 8 512%,; Ecn.,o,; g 5v Single 5 Volt Supply ~ 21vPGM  Program al 21 Volts ;3-332 : 65 74C20
HMB116LP-4 2048 x 8 (200ns) (cmos)(LP) i ; : 29 74C30
1 f
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 15 32 : 45 74C42
;7.1—:‘132 4096 x 8 (300ns) (Qstat) * * * *HIB“ 'EGH* * * * .69 74Ca8
6264 8192 x 8 (150ns) (cmos) H M 6264 HITACHI 79 74C73
* Fast—150 ns ® +5V Supply Axs:101d 95 74C76
AY5-1013 3.95 o e
DYNAM lc RAMS * Low Power CMOS (TTL Compatible) bR S6s : cos
TMS4027 4096 x 1 (250ns >
UPDA411 4096 x 1 Eaunns; 200 mW Operation/.01 mW Standby (LP) ;_?5‘0592 g‘g: ;g ;:‘é::
el 182 a3 (200 HM6264P-15 $39.95 HM6264LP-15549.95 W 7 8.95 85 74C90
MM5298 S Eiﬁﬁ"‘i IMB403 8.95 85 74C95
X ns . H
INS8250 10.95 95 74C107
16384 x 1 (200ns)
16384 x 1 (150ne) » Computer managed inventory GENERATORS N U
Apaa% 1 (1200s) — Virtually no back orders! MC14411 11.95 79 74C154
3 BR1341 11.95 .79 T4C157
= Uery competitive prices! A 246160
16.95 39
coMa116 10.95 39 74C162
= Fast service — most orders MM5307 10.95 29 74C163
74C164
shipped within 24 hours! i e =
1.49 29 74C173
Z-80 ; 29 74C174
74C175
79
Z80-CPU 3.95 Pa kil oie
Z80-CTC 3.95 5
ZB0O-DART  10.95 2OETACIDS
74C200
TMS99532 g .95
-PI a.
280-S10/1 : 3242 . A9 74C373
11,05 [l ootero 2,49  74C374
Z80-S10/ 11.95
o8 :""%“;LED 12.95  74C902
4.0 Mhz 12.95 74C903
SRR 1195  74C8505
Z80A-CTC 495 M50 S 002 Low 9. 12.95 74C906
Z80A-DART  9.95 7.95  74C907
ZB0A-PIO a.49 95 74C909
ZBOA-SIO/0  12.95 65 74C910
CIRCUITS
Za0A-si0/1 1295 [ L0 o5 1.95  74C911
z80A-510/9 1295 [l puoooc e .85 74C914
6.0 Mhz MMS58167 12.95 B85  74C915
Z80B-CPU 9.95 il MM58174 11.95 74C918
Z80B-PIO 1295 iasez)
Z80B-DART  19.95 gz
780B-SI0/2  39.95 FACIZ3

KEYBOARD

68B40
6BBAS
68850

G8B00 - 2 MHZ

19.95 CRTS027

19.95 CRT5037
5.95 TMS9318A

DP8350

ZILOG

CHIPS
AY5-2376 11.95
AY5-3600 11.95

74C925
T4C926
74C928

AY5-3600 PRO 11.95 74C929

VISIT OUR RETAIL STORE
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10. For shipping and handling include
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and
foreign orders may require additional shipping charges — please
contact our sales department for the amount, CA residents must
include 6% sales tax, Bay Area and LA residents include 6':%. Prices
subject to change without notice. We are not responsible for
typographical ors. We reserve the right to limit quantities and to
substitute manufacturer. All merchandise subject to prior sale.

06 CIRCLE 49 ON FREE INFORMATION CARD

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000 » 800-662-6279 (CA)
(408) 995-5430 ® Telex 171-110

€ Copyright 1984 JDR Microdevices
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74LS00 74800 VOLTAGE
7also 25 Tasie 5 3 asiss 45 resae0 2 REGULATORS

74L502 25 T4LS175 55 . 745134 . 745241 7905T
741503 25 74LS181 2.15 . 745135 - 745244 - ! 7908T
74LS04 24 74LS189 B.95 : 745138 . 745251 : ; 7912T
74LS05 .25 74LS190 .89 - zas18 : fgo2os : : 7915T
74L508 28 74LS191 .89 : Lo ; 742253 : : 79247
74LS09 28 74LS192 .79 : el ; 745260 ; 7905K
74LS10 25 74LS193 .79 . 745157 i 745273 ; ; 7912K
74LS811 35 74L5194 69 ;i 745158 X 745274 . 7915K
74L512 .35  74LS195 .69 : 745161 g 745275 H T7924K
74L813 45  74LS196 .79 ; 745162 ! 745280 ; {
74LS18 59 74LS197 79 : 745163 : 745287 3 - it
74LS15 35  74LS221 .89 ; 745168 ; 745288 ) ot L
741520 25 74LS240 .95 i 745169 ; 745289 : i
74LS21 29  T74LS241 .89 s 745174 : 745301 . 3 LM323K
ol LR e o e e
74L i 741524 ] ; ' : :
JaLssy 25 7Tdlsses 129 : FASTI2 g2 Z3538% : C,T-T0-220 K-=TO-3
: ] 745188 : 745387 : '

74LS28 35 74LS245 L=

! 745189 : 745412
74LS30 25 74LS247 .

: 745194 : 745471
74LS32 .29 74L5248 d 3 745195 g 745472 .
74L533 55 T4LS249 | ; 745196 g 745474 SOUND CHIPS
74LS37 35 74LS251 . i 745197 ; 745482 76477 3.95 AY3-8910 12.95
741538 35 T74LS253 . ; 745201 i 748570 i 76488 5.95 AY3-8912 12.95
741840 25 T74LS257 . 745571 ; 76489 895 MC3340  1.49
741542 49 7418258 .
741547 75 74LS259 2.
ralses 75 7ALsze0 BYPASS CAPS EPROM ERASERS
Chnn 3 Buss o .01 UF DISC 100/6.00 SPECTRONICS
T4LS54 29  74LS275 i .01 UF MONOLITHIC 100/12.00
74Lsss 29  7aLS279 . 1 UFDISC 100/8.00 CORPORATION

74LS63  1.25 74LS280 1. 1 UF MONOLITHIC 100/15. i
74LS73 39 74LS283 | AL Timer C%}:iﬂw (T\:\fe;g:'?’rl

74LS74 .35 74LS200 .

74LS75 .39 7415203 e 3 g 000
74LS76 39 74LS295 . | PE-24T 12 9.600
74LS78 .49 74LS298 . g PL-265T 30 9,600
74LS83 .60 74LS298 1. j PR-125T 25 17,000
741585 .69  74LS323 3. ] [ PR-320T 42 17,000
T4LS86 .39 74LS324

74LS90 .55 74LS352 !

740891 .89 74LS353 1.

74LS92 .55 74LS363 1. ; DATA ACQUISITION

741593 55 74LS364 1. DS8833 i ADCO800 15.55 DACOB08
74LS95 75 74LS365 . DSBB35 : HomsCac ADCO0804 3.49 DAC1020
74LS96 -89 7418386 . DS8836 { ADC0809 4.49 DAC1022
74LS107 .39 74LS367 . DS8837 ; ADCO817 9.95 MC1408L6
74LS109 .39 7418368 . DS883s ; DAC0800 4.95 MC1408L8
74LS112 .39  74LS373
74LS113 39 7415374 1.
74LS114 39 74LS37T5 .
74LS122 45 74LS377 1. Esoz::‘zNME?TOzRSJ Ll N E A R
74LS123 79  74LS378 1. 8732 Ferale' s 25 Il LM301 : LM (see 7000)  LMSES ; LM1558H 3.
74LS124 290 74LS379 : RS232 Hood 1'25 LM301H i LM348 LM566 3 LM1800 2; CA 3039
TALS125 49 T4LS385 3. 00 : LM307 1 LM350K 495 LM567 i LM1812 i CA 3046
74LS126 .49 74LS386 . S-100 ST 3.95 88 | M3os i LM350T 460 NE570 y LM1830 350 CA 3059
74L5132 .59  74LS380 : LM308H ) LM358 .69  NEST1 ;] LM1871 ! CA 3060
7415133 59  T4LS393 1. EXAR LM309H : LM359 1.79 NE590 A LM1872 : CA 3065
74LS136 39  74LS395 ; LM309K : LM376 3.75 NE592 L LM1877 : CA 3080
74LS137 93 74LS399 ; XR 2206 ; LM310 § LM3a77? 1.95 LM709 L LM1889 ! CA 3081
74US138 55 7418424 2. xR 2207 ; LM311 : LM378 250 LM710 : LM1896 ; CA
fiisiss 4 sases caoifixna  nloaenn &GNy 4G o s ol
74LS145 120 74LS490 i ; : L
R 2240 ! LM317K i LM380ON-8 1.10 LM723H i LM2878
7aLs147 2. 74LS624 3. 2 LM317T 1. LM381 160 LM733 . LM2900
7405148 1. 7405640 2. LM318 : LM382 160 LM741 ; LM2901
74LS151 . 74LS645 2. INTERSIL LM318H : LM383 1.95 LM741N-14 . LM3300
74LS153 . 74L5668 LM319H LM384 195 LM741H g LM3305
74LS154 1. 74LS669 1. HELLI0p 9.95 W8 | m319 125 LM386 89 LM747 : LM3909
74LS155 . 74LS670 1. ICL7107 12.95 B | M320 (see 7900) LM387 1.40  LM748 ] LM3911
74LS156 . 74LS674 14.95 ICL7GED 295 M8 [ M322 1.65 LM389 1.35  LM1014 i LM3s1a
74LS157 | 74LS682  3.20 ICLB038 3.95 M LM323K  4.95 LM390 1.95  LM1303 : LM3915
74LS158 741683 330 ICM7207A : LM324 59 LM3g2 69 LM1310 ; LM3916
: LM323 65 LM393 1.29  MC1330 1 MC4024
74L5160 . 74LS684  3.20
LM331 395 LM3g4H ] MC1349 : MC4044
74LS161. | 74LS685 3.20 Ma34 3 LMa MC135 RC4136
74LS162 . 74LSEB8  2.40 chss 30 L) 2 L : 1
s - LM335 1.40 NE531 : MC1358 : RC4151
163 f 74LS689 3.20 ; LM336 1.75  NESS5 : MC1372 : LM4250
74LS164 . 81LS95  1.49 i LM337K 395 NE5S6 : LM1414 i LM4500
74LS165 . 81LS96  1.49 i LM337T  1.95 NE5SB L LM1458 i RCA4558
7405166 1. B1LS97  1.49 ; LM338K 695 NE561 2495 LM1488 ! LM13080 1.29
7ALS168 1. 81LS98 149 ; LM339 99  NES564 2.95 LM1489 ] LM13600 1.49
74LS169 1. 25LS2521 2.80 ; LM1496 i LM13700 1.49
74LS170 1. 25052569 4.25 ; H TO-5CAN T T0-220 K TO0-3

DIP LED LAMPS LED DISPLAYS
SW'TCHES CENTHONICS HP 5082-7760 71

1-89 - MAN 72 A7 CA
4 POSITION IDCEN36 Ribbon Cable 36PinMale B8.95 JUMBO RED 10 | MAN 74 i CC

5 POSITION 90 FND-357 (359) i i i )
sPosiTion oo [l |DCENSSIF Ribbon Cable 36 Pin Female 8.95 Jilil JUMBO GREEN a8 @ FND-500(503) 5" GG

JUMBO YELLOW .13 ;
7 POSITION .95 FND-507 (510) : CA
SO CITION s CEN36  SolderCup 36PinMale 7.95 Bl | ep MOUNTING HARDWARE . 09 TIL-311 4x7 " HEX W/LOGIC 9.95

MICRODEVICES AT MICROPRICES

€. Copyright 1984 JDR Microdevices
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2716 16K EPROMS $395EA 4116 250 NS a/$795

DISK DRIVES
BARGAIN HUNTERS CORNER

NEW UN-USED
MUFFIN FANS

4.68" Square 14.95
3.125" Square 14.95

TANDON
TM100-1 5" (For 1My ss/op 229.00

D_SUBM!NlATUHE TM100-2 s (roriBM) Ds/op - 259.00 HEAT SI NKS
SHUGART o
CONNECTORS SA 400L s (40 TRACK) ss/op 199.95 ;g:g;oyslrle £
DB25P. . 25PINMALE = ~10/19.95 MPI SWITCHES
DB25S, 2srififRMAL: “10(24.95 RN e o i o7t i

HOOD25 GREYHOOD 10/9.95

shipping on above items. SPST mini-pushbutton

CENTRONICS
CONNECTORS CABINETS FOR 54" OPTO-ISOLATORS
CEN38 36 PIN MALE 5.95 DISK DRIVES ::53 Hg ﬂgﬁ;ss 11?2
$ =
IC SOCKETS SR CABINET il 23500 [ on il f sofll 1 e it

* COLOR MATCHES APPLE

* FITS STANDARD 5%" DRIVES, INCL.
SHUGART

* INCLUDES MOUNTING
HARDWARE AND FEET

4N35 1.25 ILQ-74 2.75
4N37 1.25 H11C5 1.25
MCT-2 1.00 TIL-111 1.00
150 TIL-113

14PIN° sTLOWPROFILE 100/7.95
16 PIN . STLOWPROFILE. 100/7.95

SPECIALS END 5/31/84

$
CABINET #2 $79.00 DIODES
+ COMPLETE WITH POWER SUPPLY, IN751 5.1 volt zener .25
TRANS I STORS SWITCH, LINE CORD, FUSE & ::ﬁis :12#9\1'3? zenlerh_ - 1,53
STANDARD POWER CONNECTOR BN IEIING g

Akt b e 1N4004  400PIV rectifier 10/1.00
* DIMENSIONS: 11% x 5% x 3'%e KBPO2  200PIV 1.5amp bridge 45
2N918 50 MPS3706 .15 * +5V @ 1 AMP, +12V @ 1.5 AMP KBPO4  400PIV 1.5amp bridge 55

MPS918 25 2N3772 1.85 * FITS STANDARD 54" DRIVES Dip-Bridge

2N2102 .75 2N3803 .25
2N2218 .50 2N3904 10
2N221BA .50 2N3906 A0
2N2219 .50 2N4122 .25
2N2219A .50 2N4123 .25

* PLEASE SPECIFY GRAY OR TAN
NOTE: Please include sufficient amount for
shipping on above items.

EDGE-CARD
CONNECTORS

2N2222 25  2N4249 25 40 . S-100ST 3.95
TN TR PSSP < Computer managed Inventory SwosT  ass
TR LD — virtually no back orders! 72pinST 605
2N2484 .25  2N4402 25 ST = SOLDERTAIL 72pinWW  7.95
Arr N TV < Yery competitiv prices! s0pinST 495
a . n o pt

PN2907 125  PN4916 25 [ 16 sin WW 69 .58 » Friendly staff! MasterCard 44pinST 295
2N3055 .79 2N5086 .25 18pinWW .99 .90 44 pin WW 4.95
3055T 69  PN5129 25 2 sl service == P

20 pinWW 109 .98
22pin WW  1.39 1.28
24pin WW 149 1.35
28 pin WW 1,69 1.49
40 pin WW  1.99 1.80
WW = WIREWRAP
16 pinZIF  5.95 call
24pinZIF  7.95 call
28BpinZIF 895 call
ZIF = TEXTOOL
(Zero Insertion Force)

D-SUBMINIATURE

2N3393 .30 PN5139 .25
2N3414 +25 2N5209 .25
2N3563 40 2N6028 .35
2N3565 A0 2NG043
PN3565 .25 2NB045 1.75
MPS3638 .25 MPS-A05 .25
MPS3640 .25 MPS-A06 .25
PN3643 .25 MPS-AS5 .25
PN3644 .25 TIP29 .65
MPS3704 .15 TIP3 .75
TIP32

'ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

RESISTORS

s WATT 5% CARBON FILM ALL
STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025
100 PCS. SAME VALUE .02
1000 PCS. SAME VALUE .015

RIBBON CABLE

o
o

RIGHT ANGLE IDC
DESCRIPTION SOLDERGRE PC SOLDER RIBBON CABLE HOODS SINGLE COLOR | COLOR CODED
MALE |FEMALE| MALE |FEMALE| MALE |FEMALE| BLACK | GREY CONTACTS 0 T 0
ORDER BY DBxxP_| DBxxS | DBxxPR | DBxxSR | IDBxxP | IDBxxS |[HOOD-B| HOOD = = i 5 =%
CONTACTS @ 2.08 266 1.65 218 3.37 369 1.60 o o s Y i
15 269 363 220 3.03 4.70 513 1.60 o e o e 13106
25 250 3.25 3.00 442 6.23 6.84 1.25 1.25 £ £ 660 ‘25 i
37 4.80 7.11 483 619 9.22 10.08 295 S < e L2 e
50 6.06 9:24 i ; S8 34 a8 8.60 165 14.50
For order instructions see "IDC Connectors” below. 40 132 11.60 192 16.80
MOUNTING HARDWARE 1.00 50 1.38 1210 22.00

IDC CONNECTORS

RIGHT ANGLE RIGHT ANGLE RIEBON RIBBON RIBBON
DESCRIPTION |SOLDER HEADER |55 pER HEADER| WWHEADER | 'Ww HEADER |HEADER SOCKET|  HEADER EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR 1DSxx IDMxx IDExx
8 CONTACTS 10 .82 85 1.86 2.05 1.15 2:26
= 20 1.29 1.35 298 3.28 1.86 550 2:36
o 26 1.68 1.76 3.84 4.22 243 6,25 2.65
E 34 220 231 450 4.45 3.15 7.00 3.25
(&S] 40 258 272 5.28 4.80 373 7.50 3.80
H 50 3.24 3.39 6.63 7.30 4.65 8.50 4.74
1 ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the “order by" part number listed. Example: A 10 pin right angle solder style
% header would be IDH10SR.
é £ Copyright 1984 JOR Microdevices
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FOR APPLE GOMPUTER USERS

JDR Microdevices

THOUSANDS SOLD!
JDR 16K RAM CARD FOR APPLE II+

Expand your 48K Apple to 64K

Fully compatible with Apple Language System — Use

in place of Apple Language card

Highest quality card features: gold edge connector,

$95

sockets for all IC’s.

2 YEAR WARRBRANTY
Kit with Instructions
Bare PC Card

GET SUI/V\ IN 1984!

JDR HALF-HEIGHT DISK DRIVE
* 35 Track if used with
Apple Controller
* 40 Track Controller and DOS
Available (Call for Price)

$40.95
$14.95

MA SYSTEMS
FD-35 DISK DRIVE

* Shugart Mechanism —
Made in U.S.A.

Apple Disk 1l
* Compatible with Apple

Controller or other Apple

compatible controllers
* Specially designed

consumption

* One Year Warranty

CONTROLLER CARD

$69.95

$20995

VIEWMAX-80

NOW ONLY $159°%
* 80 Column Card for Apple |1+
* Video Soft Switch
* |nverse Video
* 2 Year Warranty

VIEWMAX-80e

NASHUA DISKETTES

5%" WITH HUB RING
MD1 SOFT SECTOR, 55/5D
MD1D SOFT SECTOR, SS/DD
MD2D SOFT SECTOR. DS/DD k
MD2F SOFT SECTOR, DS/QUAD DENSITY. 45.00
MD110 10 SECTOR HARD, SS/5D 9.
MD210D 10 SECTOR HARD. DS/DD

8" WITHOUT HUB RING

FD1 SOFT SECTOR, 55/5D

VERBATIM

319995

» Direct Replacement for

electronics with low power

APPLE GOMPATIBLE
POWER SUPPLY

* Use To Power Apple
Type Systems

* +5V@4A +12V@2.5A
-5V@.5A -—-12V@.5A

* Instructions and Apple
Power Connector Included.

$7905

BMGC
BMX-80 PRINTER

* B0 CPS Dot Matrix Printer

* Prints Bi-Directional in 40, 80,
71 0r 142 Columns in Normal,
Double Width or Compressed

* DOS 3.3and 3.2 compatible Text.

* Print Superscript As Well As
Superb Graphicsin Character
or Bit Image

5279 E/J

OTHER AGGESSORIES

FOR APPLE Il
THUNDERCLOCK $129.95

* Real-Time Clock Calendar

* Software Included

* Mountain Software Compatible
* BSR Control Options Available

KRAFT JOYSTICK $39.95

MONITORS

BMC wmoniTor sTanD
MODEL PA-900

.\ Your Display Will
=% Tii{ & Swivel $29.95

MONOCHROME
BMC Bm 12auw GREEN 12"

DATALIFE

NEW $1299% DISKETTES

* 80 Column Card for Applelle
* 64K RAM Expandableto 128K
64K RAM Upgrade $4760°

GRAPHMAX °$129%

* Hi Resolution Graphics

* Printer Card

« Centronics Parallel Interface
* Zoom, Rotation and More

Graphmax with Color

S5/DD SOFT SECTOR

$29.95

55/DD 10 HARD SECTOR

.$29.95

5" DISKETTE
FILE

* ATTRACTIVE FUNCTIONAL
DISK STORAGE SYSTEM

* 75 DISK STORAGE
CAPACITY

* MOLDED FROM DURABLE
SMOKED PLASTIC WITH

FRONT CARRY-
ING HANDLE 51 699

JDR MicrodeviCes oo umenmesoroans

1224 S. Bascom Avenue, San Jose, CA 95128 (120 o Cor o aions! shipping charges — piesae
800-538-5000 ® 800-662-6279 (CA) :ont:l:l our sales departmenl for the smount. CA residents must
(408) 995-5430 ® Telex 171-110

BMC Bm 12eun 18 MHz HiGH Res creen $115.00
NEC 4B1201M - 20 MHZ GREEN

COLOR
BMC Bm-ausi91u composITE 13
NO C.0.D. ORDERS PLEASE

VISIT OUR RETAIL STORE
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

include 6% sales tax, Bay Area and LA residents include . Prices
subject to change without notice. We are not responsible for
typographical errors. We reserve the right to limit quantities and to
substitute manufacturer. All merchandise subject to prior sale.

< Copyright 1984 JDR Microdevices
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Apple is a trademark of Apple Computer Corporation
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1 l“-" MICRO-PROFESSOR

MPF-1 USERCS AND
EXPLAIMENT

SUMMERTIM
AND THE LIVIN’
AIN'T EASY.

Especially for one person

-y
—h
[=]

RADIO-ELECTRONICS

instructors, hobbyists.

Full money back guarantee!

PluS-FREE GIFT

CCheck this box for FREE
Z-80 Microprocessor
Programming and
Interfacing textbook when
you order within 7 days.
$12.95 value.

Z-80 BASED

MICROCOMPUTER

A superb learning tool for students,

Nothing else needed. Just plug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable

for Z8BO-CTC, Z80-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now

only $129.95, two for only $239.95.

2KB BASIC interpreter now available, only $19.00.

0

Roﬂl
EQ For immediate aciion call TOLL FREE:
e son 1-800-426-1044
Flodmond, WA 98052
NAME
ADDRESS
CITY. T ZIP
O visa O msTCRD EXP.
ACCT. NO. _Ea

CIRCLE 39 ON FREE INFORMATION CARD
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like yourself who's trying to do
the work of three. So why not
hire one or two of the thou-
sands of young disadvantaged
people looking for work this
summer. Hiring them can also
help you get as much as an
85% tax credit on the first
$3,000 in wages you pay to one
of these summer employees.
For further information, write
the National Alliance of
Business at PO. Box 7207,
Washington, D.C. 20044. And
support your local summer-
jobs-for-youth programs.
Make living in the summer-
time easy.

LET’S GET ALL OF AMERICA WORKING AGAIN.

A PUBLIC SERVICE
OF THIS PUBLICATION &
THE ADVERTISING COUNCIL.

NETWORK SALES, INC.

POPULAR CHIPS
NESE4 2.75
LM 301 49
LM 565 .85
MC 1330 1.25
MC 1350 1.15
MC 1458 .49
MC 1496 1.00
LM 1889 175
7805 .80
7808 50
7812 B0
7815 80
7818 80
MV 2108 69
2N2222 .30
MC 1349 1.79

SPECIALS
ON
PRIME IC's
NES64
$2.75 ea, 10/$25, 100/$195
LMm1889
$1.75 ea, 10/16.50, 100/$150
MC1496
$1.00 ea, 10/59, 100/§75

DELUXE PARTS ASSORTMENTS

#1 Resistors & Trimpots
68 ' watt, 5% resistors &
5 PT-15 10K trimpots, 1
each - 51, 75, 100, 470,
1.5K, 3.6K, 51K, 470K,
13-1,2K, 2-220, 3-100K,
6-330, 6-12K, 7-910,
9-3.3K, & 14-4, TK.

$4.50 ea, 10/40.00

#2 Capacitor “A"
Monolythics - 1-560pf,
7-1mid. & 1-.22 mfd.
Silver Micas - 2-10pf, & 1
each of 43pf, 110pt,
560pf, 1200p!, 3000 or
3300pt

$4.95 ea, 10/45.00

#3 Capacitor "B"
Mylars 4-.001, 2- 047,
29-.01, Radial lytics 3-10

mfd 16V, 1-1000 mid 50V,

1-2200 mfd 35V. Disc
Caps 1 each of 5,12, 27,
36, 110, 330pf, 2-120pf,
3-39pf, 3-220pf. and 1
Vari Cap 5-35p!.

$7.50 ea, 10/70.00

#4 Coll & Chokes
1 each of 15, 33, and 100
(uh) micro henries
chokes. 1-variable RF
coil (same as
#49A537TMPC)
$3.25 ea, 10/30.00
#5 IC's Sockets, & Seml's
1 each of: NES64, LM565,
MC1330, MC1350,
MC 1486, LM1889, 7812,
7818, 2N2222A. MV2108,
heat sink 2-MC1458,
4-1N4002, 4-8 pin, 2-14
pin, 1-16, & 1-18 pin
socket
$13.50 ea, 10/125.00
#6 Misc Hardware
LED & holder, fuse &
holder, line cord,
grommet, SPST switch,
DPDT switch, 2-F61
conn. & lugs, knob,
4-spacers, G-screws &
nuts, 2AG-174, matching
transformer w/nut
$5.95 ea, 10/57.50

UHF AMP KIT
25db Gain stripline PC board
using (2) BFR-90's
Complete (no enclosure)
Power supply for above

$10.95
$3.49

ASTEC VIDEO MODULATOR ‘Kg
Video & Audio Inputs. ==
TE.
Model UM1285-8, ==
W/specs. $8.25 : '
Mechanical Detent Tuning
Chan 14-83. 12 VDC. 300 Ohm input.

Chan 3 or 4 Output. {’HE@
UHF TUNER
45 MHZ output. $2.95 ea. 4/10.00

THUMBWHEEL TRIMMER POTS

VERTICAL MOUNT

OHMS 500. 1K, 2K, 5K, 10K, 25K

50K, 100K, 200K, 500K, 1 MEG.
4/$100 100/$20.00

SILVER MICA CAPS
10 PF, 43 PF, 110 PF, 560 PF,
1200 PF, 35¢ ea, 10/3.00, 100/25.00
3000 PF 80¢ ea, 10/7.00, 100/69.00

FUNCTION GENERATOR KIT
Uses XR-2206 IC. 1 Hz to 100 kHz.
Complete with PC Board & all parts except
power supply and enclosure $19.95

BYPASS CAP SPECIAL
A MFD - 50vDC 100/$5.00 1000/37.50

VOLUME DISCOUNT

$ 10.00 - 499.00 NET 1000.00 - 4998.00-5%
500.00-999.00 -2% S5000.00&up -10%

VERNIER PANEL POTS
Multi-turn, %" shaft.
500 ohm, 1K, or 10K, $4.49

MISC. SPECIALS
2200 mid 40V Axial Cap 79¢
470 mfd 16V Radial Cap 10/1.00
10 mfd 35V Radial Cap 12/1.00
7808 B volt Regulator 49¢
28 Pin IC Socket10/1.00

Pri: 115V AC
Sec; 24 volts @ .350 A
Dim: 2ux 1% x2H

POWER TRANSFORMERS

$1.95 ea. 10/$15.00 100/5125.00

“F" CONNECTORS
F-59 20¢ ea, 10/1.50, 100/10.00
F-61 35¢ ea, 4/1.00, 100/22.00
F-81 35¢ ea, 3/1.00, 100/29.00

il o TR
i Ty 1)

BRIDGE RECTIFIERS ? i
35A 200 PIV $2.00
25A 100 PIV $1.50
3A 400 PIV §1.00

10 TURN POT
10K ohm. Panel Mt. @'

$6.95

MYLAR CAPS

50 volts
.001 mfd 10¢ ea.
.01 mfd 100/7.00
.047 mfd 1000/48.00

1

312/248-3202

Phone Orders Welcome.
QUANTITIES MAY BE LIMITED

NETWORK SALES, INC. TERMS: Visa, MC,, Check,
2343 W. BELMONT AVE.
CHICAGO, IL. 60618

Money Order or COD (addit.
$3.00). Min. Order $10.00. Add
$2.50 S&H for USA. IIl. add 8%

Tax. MAIL ORDER ONLY.

©COPYRIGHT 1984 NETWORK SALES, INC.

Prices subject to change
without notice.
WRITE FOR OUR MONTHLY
UN-ADVERTISED SPECIALS

MATCHING TRANSFORMERS
UHF/VHF
75/300 Outdoor/Indoor
300/75 Push-on/Indoor
Your choice 89¢ ea, 10/7.00,

100/55.00

= =

DIGITAL VOLTMETER KIT
3 DIGIT, Dto 99.9 VDC.
Uses CA3161E & CA3162E.
Complete with PC Board and parts, except
power supply and enclosure. $24.95

SOLID CARBIDE PC DRILL
#55 1/8.in. SHANK FOR
USE WITH DREMEL TOOL

Special 79¢ ea 10/5.00 E

4 TURN TRIM POTS

BOURNS #33398
1K — 6K R/A — 10K
99¢ ea.

RF COIL
Same as #49A53TMPC
$1.25 ea 10/10.00

CIRCLE 90 ON FREE INFORMATION CARD



FORMULA INTERNATIONAL INC.

12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250

For information (213) 973-1921 ¢ Orders Only (outside Calif.) (800) 672-8758

Mo FCC License

Required WIRELESS MICROPHONE
MARK IV — 15 STEP DUR PRICE $49.50

LED POWER LEVEL INDICATOR KIT = T - FET mic for flat
This new stereo indicator kit consists of 36 4-color mﬂﬂ aa. ¢ ~S0Hz-18KHz response. X'tal
LED's (15 per channel) to indicate the sound level MURA WMS-49 controlled 4SMHz AM Band
output of your amplifier from - 36dB to +3dB ’ for drift-free performance.
Comes with a well designed silk screen printed plas- 100mW output (range
tic panel and has a selector switch to allow floating or | approx. Y mile) for re-
gradual output indicating. Power supply is 6-12VDC 'ﬂ‘-‘ g liable long range
with THG on board input sensitivity controls. This unit 6 transmission.
can work with any amplifier from 1W to 200W. Kit ‘| Ew-;"‘" Powerad by a 9V
includes 70 pcs driver transistors, 38 pcs matched my radio battery.
4-color LED's, all electronic components, PC Board "‘“--a..._,, Receiver: X'tal con-

$31.50 trolled locks on

and front panel

p . MAH‘IV !(IT 49MHz transmitter signal. On panel VU meter, moni-
tors the signal strength from the microphone. Stan-
dard phone jack outlet connection to a P.A. or other
phone input. 9V battery included, This protessional
sat is weal for on stage, in field, church, in house or
outdoor use,

.

i

a TA-1000 LOW TIM DC STEREO PRE-AMP KIT TA-1020
g KIT Incorporates brand-new DC design that gives a fre-
i $51.95 quency response from 0-100KHz +0.5dB. Added
K P features like tone defeat and loudness control let you
vy ower tailor your own frequency supplies lo eliminate power
i Transformer fluctuations!

E $24.00 ea. Specifications: ® THD/TIM less than .005% e Fre-
i | 100W CLASS A quency response DC to 100KHz =0.5dB & RIAA

deviation =0.2dB & S/N ratio better than 70dB e
Sensitivity; Phone 2mV 47K(L, Aux 100mV 100K(1 »
Cuiput level 1.3V » Max outpul 15V e Tone conirols;
Bass =100B (@ 50Hz, Treble =10dB (v 15Hz »
Power supply =24VDC (« 0.5A. Kit comes with
regulated power supply. All you need is a 48VCT
transformer i 0.5A.

POWER AMP KIT

Dynamic Bias Class "A” circul design makes this
unit unique in its class. Crystal clear, 100 watts power
outpul will satisty the most picky fans. A perfect
combination with the TA-1020 low TIM sterea pre-
amp.

Specifications » Output power 100W RMS into 811

125W RMS inlo 401 + Frequency response Only $44.50
10Hz-100KHz « THD less than 0.01% » S/N ratio Transformer
better than BOdB - Input sensitivity 1V max. + Power $4.50 ea.

supply =40V at 5A,

Dual Processor (6502 and Z80A)
Detached Keyboard

64K RAM Expandable to 192K

25 Function Key Keyboard

Auto Repeat Keys w/Upper/lower Case

2 Slim Disk Drives (optional)

100% Apple Il Compatible

40/80 Column Display (optional)

Runs Both Apple Soft and CP/M Software

$6 5 000

Model DP-64
Fully Assembled...

1
!
!
sl
;
|
4
i
=1
i
i
A

E e A L O
e iz

& pinecom’

Pioneer of Low Cost
Apple* Compatible Computer

Now
with New
Improved
Keyboard
and 64K RAM

No Copyright Problems!
Compare These Features with Our Competitors:
© Powerful Utility Program (100% Apple Compatible)
® 68-Key Upper & Lower Case Keyboard with Numeric Keypad
® 25 Pre-programmed Function Keys
® 2 Speed Auto Repeat Funtion
® 64K User Memory—expandable to 192K
e 5A Switching Power Supply (110/220VAC)
® All ICs Are Socketed for Easy Service
e Nation-wide Dealer Network for Convenient Technical Support

*499

Shipping & Handling Charges

Under $50.00 Over S$50.00
Purchase Purchase
v 5%

And best of all, the price
Assembled and Tested is just. .....

4D ONE DOLLAR
DETAIL CATALOG

inside California
Outside Calif. (incl. Mexico & Canada)
Overseas

60W +60W O.T.L. AMP
Stereo pre-amp + tone control + power amp. All in on
unit, fully assembled! Compact in size: Tx4¥ x214".
Can be fitted into most cabinets. Power transisiors
using 25C1667 X 4 to give a max output of B0W + BOW

* SPECIAL *
Excellent Price!
Model 001-0034

29.50 Kit (B£Y)
$ (3 = Frequancy response: 20Hz~85KHz{—1dB) + Total
Transformer harmanic distortion; 0.02% (1KHz) » Signal/Noise Ratio:
$10.50 ea. 88 dB (open loop) « Tone control: 100 Hz=16 dB 10

KHz=14dB » Dynamic range: 50 dB + Power Supply:
TA-322 30 WATTS TOTAL 48V~TOV 5 Amp.- Filter Capacitor: 4700 1 75V or better.
15W + 15W STEREO AMP KIT
This is a solid state all transistor circuilry with on
board stereo pre-amp for most microphone or phone
input. Power output employs a heavy duty Power
Hybrid IG. Four built on board controls for,
volume, balance, treble and bass. Power supply
requires 48VCT 2.5A transformer. THD of less than
0.1% between 100Hz-10KHz at full power (15 Walts

+ 15 Walls loaded into B{1).

Part #370-0350..... $39.95 ea.
1 Transformer Part #670-0230... $22.50 ea.

2 Filter Capacitor 47001F 70V $6.50 ea,

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circultry employs all integrated circuits, BBD type
echo circuil, echo time can be adjusted (max. .30
Msec.) Also with a microphone preamp on the board
Fully assembled

MAGNETIC HEAD EQUALIZER

+Standard RIAA curve for all kinds of magnetic heads 3
stages crossover circuit for best results - Output voltage
guaranteed 10 be stable without any oscillation « Power
Supply: 24 V.D.C.

MODEL: MX205
Part #370-0360..... $29.95 ea.

MODEL: MA-142
Part #370-370..... $6.95 ea.

Minimum Order $10.00/Calif.
add 6.5% Sales Tax. Phone Orders Accepted
on VISA or MC ONLY. NO C.0.D.'s. Prices sub-
ject to change without notice.

PROFESSIONAL REGULATED

VARIBLE DC POWER SUPPLY KIT
All solid state circuitry with high efficiency power tran-
sitor 250388 and |C voltage regulator MC1733. Output
voltage can be adusted from 0-30V at 1A cument
limied or 0-15V at 2A cument limited. Intemal resisi-
ance is less than 0.005(1, ripple and noise less than
1mV, dual on panel melers for vollage and current
reading, also with on board LED and audible over load
indicator. Kit comes with pre-drilled PC Board, instruc-
tions, all necessary electronic components, trans-
former and a professional looking metal cabinet. The
best project for school and the most useful instrument
for repaimmen. Build one today!

LOW T.L.M. TRANSISTORS

100W +100W
+ Employs Hitachi low noise |.C. for pre-amp « Max,
output 18 V P-P (non distortion) « With hi-iow filter, and
tone deleal circuit + Rear power amp with short circuit
protection « Giant heat sink for maximum resuits « Tone.
controls = 14dB « All components (except pots for vol-
ume, and tone conirols) are pre-assembled, the quality
is guaranteed. « Power supply DC =35V-50V

Model TR88A
0-15VDC G 2A MODEL: SAB02C
Part #370-0340. .. .. $85.00
Model TR88B POWER TRANSFORMER
0-30VDC @ 1A (68V-80V CT 6 AMP)

Part #670-0220.....%24.50

$59.50 per Kit

Residents

STORE HOURS
MON-FRI—10-7
SAT—10-6

=

i ]

*Apple and Apple |l are the trademark of APPLE COMPUTERS, INC.
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SOCHETS DIODES | 22UF20V 5/$1.00 B8UF16V  $1.00 G.T.E. ELECTRONIC SUPP
.T.E. LY
4PIN — 46 20ma. $1.95 33UF20V 4/51.00 op0uF20V  $1.75 270
18PN — 50 A 7UF 3y 4761.00 : MULTI TURN TRIM POTS 0 MIDDLE COUNTRY ROAD
8PN — & | DB CONNECTORS o JBOUFIEV. - $1.30 50 OHM CENTEREACH, N.Y.
i = = 6.8UF20V 4/$1.00 3agF10v  $1.75 5K . N.Y. 11720
2PN — 30 |omoe - s200 pe2e-s240] ey s 4n - 1000HM  3/4$2.00 10K 516-585-8111
RN 1 DBSS - 3.00 DB2SS- 3% 10000 . 3
1.25 2 HM 20%
40PIN — 180 HOODS- 1.0 HOODS: 1.10 UF 10V $ .30 0%
NEW 14,000 SQ. FT.
POSTAGE RATES TEAMS. FOB CAMBRIDGE MASS SEND ’ T . e
0 CHECK  SEND $25 FOR TALOG
ADD 10% FOR ORDERS UNDER $25.00 OR  MONEY menl umsm.tum Ts-_épu'glfz. F::Yu;mSG omf::usct‘on?n; WAREHOUSE/SHOWROOM
ADD 5% FOR ORDERS BETWEEN $25.00 & $50,00 COD PURCHASE ORDER OR CHARGE 32000 RECTIFIERS 148 HAMPSHIRE (DUE JULY 84)
ADD 3% FOR ORDERS ABOVE 350,00 MINIMUM MAIL ORDER 3500 ST CAMBRIDGE. MASS. 02139
G.T.E. ELECTRONIC SUPPLY
B47-
SOLID STATE SALES TEL. (617) 547-7053 3057 MIDDLE COUNTRY ROAD
WE SHIP OVER OVER 95% LAKE GROVE, N.Y. 11
P.O. BOX 74D OF OUR ORDERS WITHIN ! 755
24 HOURS OF RECEIPT
SOMERVILLE, MASS. 02143 o e (OUT OF STATE) (N.Y. ONLY)
(= | 300‘343-5230 800-874-1765 800-874-1764

LOCAL (516) 585-8111
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O KSD-2412 Sat Process Kit $349.95 +§7.95 S/H
O PCS-3000 Sat Process PCE $75.00 + $4.00 S/H

GATED SYNC SUPER BOARD

[ KGS-3080 Gated Sync. Kit $149.95 + $5.95 S/H
O PCG-7000 Gated Sync. PCB only. $30.00 +53.00 5/H

ZENITH M1/FV-5 OR
W1/FV-5 SYSTEMS

O KZM 2083 M1 FV-5 Kit $224.95 +$6.95 S/H

O KZw 2083 W1 FV-5 Kit $199.95 + $6.95 S/H

O KZO 2084 FV-5 only $149.95 + $6.95 S/H

O PCZ 8000 FV-5 PCB only $30.00 + $3.00 S/H
O ZMO 9151 M1 Module only $89.95 + $5.95 S/H

SIEWAVE -SUP-R BO~ARD - ; '. — ., _: G 0 WMO 9151 W1 Module only $59.95 + $4.95 S/H

1 B This advanced 1d video inversion/sync sup-
O KSW 1483 Sinewave Kit $§119.95 + $5.95 S/H b T g ; fls " pression system which is most often used nationwide
O KSO 1484 Sinewave Minus PCB $99.95 + §5.95 S/H / i 'a 3 is one of our most popular kits. It features AGC for
O PCS 6252 Sinewave PCB only $20.00 + $3.00 S/H L - i 3! stability, RF modulator bullt on the board, no

. . \ Suppression internal connection to T.V. and full band variable
State of the art technology brings you this superior Sinewave Audic |

' tuning. High quality parts, fully illustrated instruc-
or Gated Sync Superboard. It has no internal connection to Video "L . tions, prepunched cabinet and plated-thru/solder-
T.V. RF modulator built on the board. AGC for stability and tunes Inversion - masked P.C. board make this kit a bresze to
the entire band with a varactor tuner and multi-turn pot. A high
quality plated-thru circuit board with silk-screened parts layout,
easy to follow, fully illustrated instructions and quality parts
make this kit easy to assemble. The beautifully finished cabinet
will add a touch of class to the many hours of enjoyment you
will receive building and using this kit.

assemble. The M1 varactor tuner board is assembled
and tested and need only be interconnected to the
M1 & FV-5 used as o system FV-5 board. The completed circuitry is then placed
in the beautifully finished cabinet. Place your order
today.

UNSURE? Order any manual for only $9.95 post paid. Refundable with order of full kit.

SATELLITE TELEVISION ‘f;% MICROWAVE PROBE

COMPLETE SYSTEMS COMPONENTS 2 GHz
O sap 0010 - 20" DISH
O] SCS 5800 $1149.95 FOB 10° Aluminum Mesh Dish 4 ALUMINUM
58" Fiberglass Dish $659.95 FOB U
70K LNA & Servo Feed 0 sFo 8000 :

Miste Receiver & 100’ of Cable B’ Fiberglass Dish
$449.95 FOB

‘g- O sFD 6000

[ sCs 6600 $1249.95 FOB . &' Fiberglass Dish
5% Stainless Dish $349.95 FOB
TOK LNA & Servo Feed O ssD 6600

Miste Recsiver & 100" of Cable 5%’ Stainless Dish

$350.95 FOB .
O sFD 5800

" 58" Fiberglass ‘g;hsﬁ e [_
O SCS 0010 $1489.95 FOB 0@‘0 O sFH 0100 , r—*f&s_l‘::m]
10° Aluminum Mesh Dish < Single Feed
70K LNA & Servo Feed $17.95 + $4.95 S/H
Miste Receiver & 100' of Cable ] O sFH 020:)“' o
-
(7 \' O SFH 0300 ST TS AN O MSR 2000 SKY RANGER
. Y D.C. Motor Feed $69.95 + §5.95 S/H
L y $179.95+$4955M | [ MLR 2100 LONG RANGER
4 RECEIVER | D SMHOa @ $89.95 + $5.95 S/H
$144.95 + $495S/H | I KMP 2030 Micro Probe Kit
0 shm 2000 $24.95 + $3.00 SH
s e s g5 s | O MPD 2000 Micro 20" Dish
O sLA 1000 $14.95 + §5.95 S/H

FEATURES LNA 100K Micro PGB ont
* Signal Strength Carrier Level Meter $349.85 + $6.00 S/H 0 pcM 2000 Micro “; +$3.00 SH
* Crystal Controlied Video Modulator O sLaA o700 ! :

* Detent Channel Tuning with Fine Tune LNA TOK 0 mPSs 1218 Micro Power Supply

* Scan Mode on Front $449.95 + $5.00 S/H $24.95 + $3.00 SH
* Polarity Selector on Front O sac 1200

* Decoder Qutput—>5 Pin DIN Actuator 12 Position
* Block Down Converter (Mounts on LNA) $209.95 + $12.95 5H OTHER ITEMS

Complete Systems are everything you need for O RFM-3040 RF Modulators

an operating system except your television, a 312" §24.95 + $3.00 S/H

plpe Installed in concrete (where your dish will be 00 UAA-1000 UHF Ampliifier Kit

installed) and installation labor. SIS O
* HOBBY USE ONLY, NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS

* AVAILABLE BY MAIL ONLY. * SEND FOR INFORMATION ON OTHER ITEMS.
* COMPLETE REPAIR SERVICE. = CHECKS HELD 3 WEEKS FOR CLEARANCE.

4218 S.36TH PL, PHOENIX, ARIZONA 85040

— 5 i
27 (800) 243-6700 (=) “5v i (602) 437-0100

DELIVERY
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RADIO-ELECTRONICS
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SHTAIRON 16 6 18 38000 ||w-u| BRI
SNTAIEIN 16 63 95 8/1208
SNTASEIN 18 B 16,3841 (250ns) 45, /10 88
SHIMIEM 16 63 41BN 150 3.5361 (i) 05 /45 94
EREATEAN 1644200 1 (20003 05 - 1744.09
R T T Tosea. (ode) 490/ 8
SKratesn 16 69 2048x ]
SATAIGEN 1B 8 ADESe]  {Z5008) MKADSS 45
SUTAIETH 16 295 4 L
114
466 - A/12 0
143 8410 9°
18
INFAITEN 4 8 &
NMITTR W W " L%
SHTAITN 16 1 n 14
SHIATRON 14 8 HOMAT W 165
SNMININ M 18 t'_gm = 1 ; ;
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SNTATEON 18 B IOSI0E 8 ! ?uf‘, ! 4
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! AP W % | uusrer 145003 4044 455
SNTAIN ol ZH0M 5 “ 1 HME1 6P [150n3) CMOS 5
SNTUIDEN M A5 W 1 WETIERE 1 (200m | CMOS 1
SKTAISTN 1 B IWASINT W 12 HMET16LP-4 B (200ns) L P CMOS 5
SNTOISSN M T8 DU W 1 WMETSAF 13 {130m) Clos B
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MCEEILE 10248 it PO |WCEAASG 4] TMS2318 s} 2716 595
m MOER5) Apyreceronous Comem TMS2SE ) MMEISYY L3
3 MCB35) Lyte hrorous Serial Data Adioter TMS2SE4 18 14 5
= EBEC m‘n MOOE| TMSIT16 995
b MCBE000LE Py 18 B (SMH2] @ e ‘
p- ey Cemmral a1 e 5
B MCSEELTPY Uk Prolocol Comm Contober. 3495 | 7iel, 4
e MCBSGETPE reunced Frog. Comm. | 3 73 4 -,
188 MOLGITEL 4% EPACM | 450=1) M S19A 1 1 T
108 STEARY Parigharal Infer. Adapter t 1A H
i B080A SERIES g h :
1.4 THENH M Syereonous Dets Inertace (SIRCH M| arery 1
1 INSBOROA 40 CPY B | g3 ]
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R Dz Feog, méemut Contra #5113 1 PRON
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Shipping — Add 5% plus $1.50 Insurance FREE 1984 JAM| O TALOG
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1355 SHOREWAY ROAD, BELMONT, CA 94002
6/84 PHONE ORDERS WELCOME

415) 592-8097 Telex: 176043
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Digitalker™
DT1050 _I Applications: Teaching aids,

S,
llunt, language Innl'llllnrls. otc.

The OT1080 is a standard DIGITALKER kit ancoded with 137 separate
and uselul words, 2 tones, and 5 dilleran! silence duratians. Tha

he “voice output of the DT1050 is a highly in.
telligible male yoice. Fomale and children's voices can ba synthesiz:
ed. The vocabulary is chosen so that it is applicable to many pro-
ducts and markets.

The DT1050 cansists e!awhne-w; Chip, nmllﬂlﬂ'ﬂdm

and 1 ROMs

Mnn;:dlh a Mastsr Word list and a memmmdn uh-nlk

disgram on the spplication sheet,

DT1050  Digitalker™ ... .........534.95¢a.
.$14.95 ea.

MM54104 Processor Chip. .. ... .. i
DT1057 - Expands the DT1050 vocabulary from 137 to over 260

words. Includes 2 ROMs and lpccs
Pari No. DT1057 y $24.95 ea,

* Evaluation
Kits

Parts.  *"Mm  Feschen Prica
TOVSR M CMDS Praceen Time W85
TSV Crp XATL 1995
TIOACA M 3% Dol A/ (LCD Drive 985
FEIRON) 3% Digpt LED Despdy for 7106 & 7116 1885
TIOBEN/MH* &8 G, Corbuat Bours, Crilay 3455
TI07CH, @ 3% Dy AU (LED Orkenj 1195
FIGTEY/I® 48 T Crout Board, Desplay. fo k-]
THRCAL 40 3% Dot AJDLCO O HLD 1695
TRONLE Low Bafary Vo Incicaior 5
TIPS . CMOS LED Stepwatch Timer 1205
THOSEV/KRT M Shepwsch Cwp XTL "5
TIECIPE 1§ Tone Germiaier 405
TRBCEV/NA® 16 Tona Genecaior Chip, XTL 715
THTAIPD " Controten 595
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THURG 4 Func. CMOS Stapmaich CKT 1395
THIEV 4 Func, Steowsizh Chip, XTL HE
T21BALY B0t Unew Counter C A ne
TR160 2Dt Frea Counter C.C 1995
il 4 Dt LED Up/ Dowrn Couer C A 105%
TIIAR 4 Dt LED Uip/ Dows Counter € 195

TP LLD 4% Dt Up Coumtar R

5 Funcien Courter L, XTL
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HOME COMPUTER ACCESSORIES

RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

The JE232CM allows connection of standard RS232

printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch allows the inversion of the 4 control lines. Com-
plete and instructions i

= Plugs into User Fort - Provides Standard RS232 signal
levels + Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE232CM: 1 e .$39.95

HI-TEK 14-KEY NUMERIC KEYPAD
+ Greal keypad for many home and business computer applications
= SPST switching - Mounted on PC. board - Slze 5" L x "W x 12" H
+ Colar: Griry - Weight: 1 |b. - Spec available

..$9.95

MICRO SWITCH

ASCIl Encoded Keyboards

» Large selection of keyboards - Hall effect
switching * Some have paraliel interfaces - Some
have serial interlaces + All have status LEDs and a
minimum of 68 keys - Some with numeric keypad
capabilities, cursor controls, or both - Styles may
vary - Weight: 2 Ibs. - No specs available

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

J

NEW!

JE520AP

2

JE520CM

= Over 250 word vocabulary -aifixes allow the fermation of mors
than 500 words = Buit-in amplifier, speaker, velume control, and
audio jack * Recreates a clear, natural male voice » Plug-in user
ready with documentation and sample software « Case size:
THL x 3%"W x 1-3/8"H

APPLICATIONS: » Security Warning = Telecommunication
= Teaching * Handicap Ald
* Instrumantation * Games

The JE520 VOICE SYNTHESIZER will plug right into your
computer and allow you to enhance almost any applica-
tion. Utilizing National Semiconductor's DIGITALKER™
Speech Processor IC (with four custom memory chips),
the .IES?CI compresses natural speech inln digital mem-

ory, i g the original The
result is an extramany clear, natural vocalization.

Pul Ne. __ Description ____Prics
JE520CM  For Commodore 64 & VIC-20

JES20AP  For Apple I, Il+, and e

Mitsumi 54-Key Unencoded

Matrix All-Purpose Keyboard

= SPST keyawitches - 20 pin nbbon cable connec-
tion * Low profile kays < Fealures: cursor controls.
control, caps (lock), function, enter and shilt keys
+Color (keycaps): grey - Wi: 1 Ib. « Pinout included

KBS4. ..o ooieininn ceene. $1495

71-Key ASCII Cherry Keyboard

=7 bit paraliel ASCH with strobe + 11 Iuym.lrnnric

keypad - SPST mechanical keyawilches - lsm

card-edge connector « Features: escape, con

cursor controls, plus 10 add'L special function kns
- Color: whita - Weight: 2 [bs. » Spec. included

KB1801................ $29.95

+ Bright Q-Clgll 0.57 high display * 10 minute sn: snocze alsrm
The JETE0 Clock Kit is a versatile 12-hour dlgn.nl clock
with 24-hour alarm. The clock has a bright 0.5" high
blue-green flucrescent display. The display will automat-
ically dim with changing light conditions. The 24-hour
alarm allows the user to disable the alarm and immediat-
ely re-enabre the alarm lo activate 24 hours later. The kit
case and wall

lranslcnner Size: 6%"L x 34"W x 1%°D.
JET50 Alarm Clock Kit. .. ... ... $29.95

5%" APPLE™
Direct Plug-in
Compatible Disk Drive

* Uses Shagart SAJS0 mechasics » 1K

c L ox INW x
B-5/167D » Weight: 4% Iba

ADD-514...$195.95

87-KEY ASCII Cherry Keyboard
* 12-koy numeric keypad + Cursor keypad - SPST
mechanical keyswitches * 40-pin header connector

TRANSACTION TECHNOLOGY, INC.

- Colors: main range; Cursor
keypad—yeliow - Weight: 2 Ibs. + Spec included
18 LxBM Wx14"H KBBEOO ., .~ d e e armtes $34.95
Nationally Known 106-KEY 8-BIT SERIAL ASCII
Manufacturer! KEYBOARD

* The tarminals were designed 1o be daisy chained
around a ceniral host computer and used as indi-
vidual work stations - Hall aliect switching - numaeric
and cursor keypad - 10 user definable keys - 507

+5VDC @ 6 Amps
+12VDC @ 4 Amps
-12VDC @ 0.5 Amps

Microcomputer
Power Inc.
Regulated

Pomr Suppl'y

conneclors for direct connec-
tion to two 5%" disk drives
fan - In?s.n 100/115/
., 47-63Hz « Output
(above) - Welghl 9 lbs.

13%L x BW"Wx 5H

R BT e e a9 90,95

intertace cable with 9-pin sub:

+ 7 LED function displays - Security lock - N-key roll-
over + Automatic key repeat function + Color: (casa):
white w/black panel—{key caps): grey and bluve
= Weight: 6% Ibs. - Dala included.

SVDC @ 1 AMP Regulated Power Supply

+ Output: +5VDC @ 1,0 amp (also +30VDC regulated) - Input: 115VAG, 60 Hz
* Two-lone (black/beige) seil-enclosed case 6 oot 3-conductor black
power cord - Size: 64" L x 7" W x 24" H - Weight: 3 Ibs.

PSS con e LA L e $14.95

sebnsiian

JE664 EPROM PROGRAMMER
8K to 64K EPROMS — 24 & 28 Pin Packages
Completely Seif-Contained — Reguires No Additional Systems for Operalisa
= Programs and validates EPROM3 = Checis for rxmﬂs- ---m EPROMS
PROMs or EPROMs - RS232C C: ind
Erogram loading - L y ket

i RAM

EPAOM - EPROMS for content

mh—m: Copies EPROM: - Power Input: 115VAC, 80Hz, leas than 10W.

- Enciasure: Color t tan panels with

mﬂunﬂmamwnbfm Se: 15%L 2 8% x 3% "H - Weght
5% s

Thw—-. T 8 hod P

mu\,lwaaum @) from K165 FSTIIC
BUS: {31 from s panel kiyboard. The JEGG4s RAMS mury be acceseed B smudation puiposes.
from the anel s kst socket 10 an external MCroprocesar In programmmeng and emutaton, the
JESE sowrs kor pamington, changs nd vaidabon of program corient nu.!.'wmm:

17 for ey )

Power/Mate Corp. REGULATED POWER SUPPLY
- Input: 105-125/210-250 VAG at 47-63 Hz - Llrlu regulation: £0.05% - Three

g surfaces - Or = CSA certified
Part No. Output Sze Weight Price
EMAS/6B  5V@3A/EVE25A 4WLx4Wx2WH 2ibs. $29.95
EMAS/6C  5V@SA/BVE5A SWLx4W'Wx2h'H 4ibs $39.85

ASTEC SWITCHING REGULATED POWER SUPPLY

= Appie lil Power Supply - Multiple outputs for bench top uses and other
applicabicns - Input: 115VAC, 50-80 Hz @ 3.0 amps + Output: +5VDC @ 1.0 amp,
+12VDC @ 1.0amp, -12VDC @ 1.0 amp, +24VDC @ 2.5 amp, -24VDC @ 25amp
= Size: 157 L x 3% W x 24" H - Weight: 2t Ibs.

-$39.95

POWER SUPPLY +5VDC & 7.6 AMP. !Zmﬁ 1.5 AMP SWITCHING
amp/230AL,

+Input: 115VAC, 50-60H: @ :!
seloct switches (1152

1.6 amp. - Fan voil./power suj
@ fﬁl'hn 12vDC @ 1.5amp - B oot

SVDC
powar cord - Sae II‘!‘L]‘SB'W:\S‘«'H Waight &

PEOVOS. ... e inis s snine o coaea..$539.95

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY

+ Ideal for disk drive needs of

CRT terminals, microcomputers and
8 + Input- 115/230VAC, 50/60Hz « Oulput: +5V@5Amp, +12VeE

video gam
1.8 Amp, +12V @ 2 Amp, -12V @ 05 Ampg + UL recognized « CSA certified
= Sizo: T3'L x 6-3/16"W x 15%H - Woight: 2 Ibs.

il B e A B A S S B A A oD $59.95

1 Do programemed lrier without nocessty of UV erasing mmuﬁmwam
ADDRESS in comwrien! hexadecmal (siphanumenc) formal. A “DISPLAY EPROM DATA®
mmnﬂummwmbMuanmnm
The far et The EG64
ﬁmmwnm.\mmwmm—:

JEG64-A erion

_ Assembled & TCIM illﬁlmﬂlﬁl Meodhule)

JEB65 — RSZ32C INTERFAGE OPTIN — Toe FS222C o Optan impirens

computer acrest fo e EBG4's AAM. Tht siows the tomputer b manguiste, siore and

Tanaier 584 A

CPM computers. Documertabon & provaed 12 3320t e sofaany b oiher compateny wih 2n

RS2 port. B600 Baud, B-tt word. odd party and 2 stop b

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEM IN BASIC FOR

THE TR5-80* MODEL |, LEVEL ¥ COMPUTER WILL ALSO BE PROVIDED,

JEB64-ARS EPROM Prog. w/JEBSS Ogtion. . . . . $1195.00
w& Tested nchides M‘“MU‘!]

EPROM JUMF IOOULES — The E564% l

mqmumniwunwmwmwnni
mnmmm Mm

4-CHANNEL SWITCHING POWER SUPPLY

* Microj

Processor,
control applications - Input:
-SVDC @ 1A +12VDC @ 1A, - 1‘2\I"DCO|A Line regulations:
30mV p-p - Load =18 -

output =10% - Size: 63 x 1'!‘\0\!':4 15/16™H - Weight: 1% H:ll

FCS-6i

mni-computer, lerminal, medical equipment and
g 90-130VAC, 47-440Hz - Output: +5VDC§5-|\.
02‘% Ripple:

: 5V main

A e, $69.95 each

TRS-80 MEMORY EXPANSION KIT

@mbus?mzs Protect Yourself...

» DATASHIELD"

“‘ Surge Protector
us

» Eliminates voitage spikes and EMI-RF nolse

‘ betore it can damage your equipment or cause
foss - 6 month warranty * Power dissipa-
4 tion (100 microseconds): 1,000,000 watts - &

wilch + Weight: 2 I

Model100.....................569.95
Protect DATASHIELD"
Yourself...

Back-Up
Power Source

+ Provides up 1o 30 minutes of continuous 120
H VAC B0Hz power to your computer system
g | (load dependant) when you have a black out

or voltage sag - Output rating:

month warranty - Weight: 1
Model 200 (PC200). . ...........$349

IBM MEMORY EXPANSION KIT
COMPAQ COMPATIBILITY

SAVE HUNDREDS OF $$$ BY UPGRADING
MEMORY BOARDS YOURSELF!

Most of the populs. memary boards allow you to add an additional

B4K, 128K, 192K, or 256K. The IBMEAK Kit will populate these boards

In 84K byte increments. The kit iz simple 1o inetall — just insart the

nine B4K RAM chips in the provided sockets and set the two groups

ol swilches. Dirsctions are included.

IBM64K (Nine 200ns 64K RAMS) ... . . $49.95

TRS-80 to 16K, 32K, or 48K
**Model 1 = From 4K to 16K Requires (1) One Kit
Model 3 =  From 4K to 48K Requires (3) Three Kits
Color = From 4K to 16K Requires (1) One Kit
**Medul 1 squipped with Expantion Board up ta 48K Twa Kits Required

— Ona KRt Requiced for sack 16K of Expantion —
TRS-16K3 *200ns for Color & Model Il ... ...
TRS-16K4 *250ns for Model |

.§12.95

Easy )

with 8 ea. 4164-2 (200ns) 64K
d Converts TRS-80
s with D, E, ET, F and NC circuit boards to 32K

Switching Power Supply for APPLE I, I+ & lle™
= Can drive four floppy disk drives and up to eight expansion cards

+ Short circuit and overload protection - Fits inside Apple

Al ris TRS-B0 color Wl'to B4K. Flex DOS or 0S-8
required to utilize full B4K RAM on all computers.
TRS-64 . $44.95

+ Fully regulated +5V @ 5A, +12V @ 1.5A, -5V @ .5A. -12V @ .5A -
« Direct plug-in power cord included + Size: 9% "L x 3%"W x 24"H
* Weight: 2 Ibs.

KHPOO0T. oo <.e0. $79.95

Uv- EPROM Eraser

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6%: % Sales Tax
Shipping — Add 5% plus $1.50 Insurance
Send 5.A.5.E. for Monthly Sales Flyer!

Spec Sheets — 30¢ neh

Send $1.00 Posta

FREE 1984 JAM O c TALOG
Prices SubM

Mail Drder Electroncs - Worktwide

ameco

1355 SHOREWAY ROAD, BELMONT, CA 94002
6/84 PHONE ORDERS WELCOME —

(415) 592-8097 Telex: 176043

8 Chips — 51 Minutes | %,

:i\,..---r'."'_'

Erases 2708, 2718, 2732, 2764, 2518, 2532, 2564, Erases up to 8 chips
within 51 minutes (1 chip in 37 minutes). Malntaing constant sxposure
distance of ona inch. Special conductive foam liner sllminates static
butld-up. Built-in salety lock to pravent UV sxposure. Compact — only
0.00" x 170" x 2.80°, Compiats wilh helding tray for B chips.

DE-4 - raser .. .s -
UV-EPROM E ?;9“959

UVS-11EL Replacement Bulb .

CIRCLE 41 ON FREE INFORMATION CARD

Y861 INNC

1

.
-J



1SO-1 ISOLATOR
3 isolated sockets; quality spike

1SO-3 SUPER-ISOLATOR
3 dual isolated sockets; suppressor:

4 quad isolated sockets: suppressor;

Qnr l'sul:m ehmnale equipment
~ interaction, clean up interference,
- curb damaging power line spikes

and

commercial protection. .. ... 812295
1SO-17 MAGNUM ISOLATOR

laboratory grade protection. . $213.95

/357, Electronic Specialists, Inc.
171 5. Main, Natick, MA 01780 (617)855-1532

suppression: basic protection. . $81.95 i
Toll Free Order Desk 1-800-225-4878
MasterCard, VISA, American Express !

Send

of electronic components, kits,
IC's, computer software,
computer peripherals and
unique items.

S

for our FREE 1984 catalog

UK RO HINI.\'". RE SFEAKER

et maumed an
. W

&DLlD EFFECTS GENERATOR KIT
Exitng sound effect

bird, oegan. Model T sic. sounds. Uusug
Viﬂwwwmmu:ﬂmﬂww P
freen BV batiery, Sire 5

caa2 51455

s it waas the popoiar TITEBATT
£hip to crwakop phaser locomative, aren. et

s

BOX OF RESISTORS ———am——

Wo huve s tremendout guania
Ivs. 1o Tew 10 aivert e W

") BOX OF CAPS

-r_!

mpie ot tmant of dise capac;

o e ]
(T ) pricis. e All mirked ani peime
o comans

a m § Jso u:..

120VAC VARILBLE 5T lﬂtﬂ I.llN'l lrr
robe

mnalmwgho\n
mmu ILeZWaIH

Complete variabe rate
h;% |Inlm el lmlu m‘nmu Irem mmra

wnu D«nl sre oi mm

C3071
$8.99

ah

TEC
HLEonc ENCLOSURE

Frofemdonal lookng o =
et for nstrements snd

CGLGN URGAN KIT

extmred CANC -
::.‘I”&..r rm.nrnﬁrl!gr[ e .‘u ’,‘I,:.‘:.:E',‘I,E‘“'G’:":’

=390 coo0s saasl ChadE 51095
3CHANNEL

FASCINATION STAR KIT
E;‘f.":,":: i et
.IH

N
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SOLID STATE STEREO
REVERBERATION AMPLIFIER

Specifications: » Total harmomc distortion
less than (5% ¢ Frequency response 10Hzto
50K Hz +IdB » S/N Ration 80dB ® Reverber-
ation time 0 to3 sec * Inpul 150MV/50K ohm
* Max input 2V = Accepts input from lape
phono. of aux

Includes and LED Reverb Level display. Kit
comes with all electronic components, trans-
former and instructions. and 197 rack mount

cabinet
Model TA-2400 $89.95

AMATEUR MICROWAVE
Receiver System
1.9-2.5 GHZ \

MICROWAVE
RECEIVER
SYSTEM

* Commercial grade construction ¢ Sturdy
Parabolic aluminum reflector antenna® High
gain 50 dB! = Line ol sight dislance 45 miles!
* Complele system, power supply, cable, as-
sembled reflector antenna, and downconverter
* Downconverter mounted in attractive cabinet

90 day warranty on PS-5!

| TA-2500 (Kit)

CIRCLE 34 ON FREE

641 Academy Drive

For information (312) 564-

SOLID STATE STEREO
GRAPHIC EQUALIZER
PRE AMP KIT

Specifications; = Total Harmomie Distortion
Less than 0 05% * Intermodulation Distortion
(70Hz 7KHz 41 SMPTE Method) Less than
0.0Fs » Frequency Response Overall 10HZ ~
100KHz +02c8-1dB * RAIAA Curve Devia-
tion (Phono) *02aB -0 2dB (30Hz ~ 15KHzZ)

e

Remember family
or friends with
Special Occasion,
Get Well or
Memorial cards.

$

Association

WERE FIGHTING FOR YOUR LIFE

INFORMATION CARD

Northbrook, Illinois 60062
To order outside lllinois 1-800-323-1327

0104
INFRA-RED
REMOTE CONTROL
SWITCH KIT
‘ m 1rol swilch can be used
to contral appliances

up 1o 500 W
meters Mo antenna needed Features latestiC
controller which excludes inlerferances from
light or AC pulse signal
. §24.95

Infra-red Remote Con-
The TK-41 has effective control wp 1o 10
TK-41 Kit

UHF TV PREAMP
G

Ot

FEATURES:
* 25 dB gain'
= Kil

Your reception will dramatically improve! This
unit will enable you to pull in signals you never
kngw were there! For both indoor and outdoor
us# Input and oulpul impedance 75 chm No
adustment! Easy assembly

* Channel separation (at rated outpul 1KHz)
* Phono. Tuner Aux and Tape Monitor better
than TOdB = Input sensiivity and impedance
(1KHz 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
G3aHz 125Hz 250Hz 500Hz 1KHz 2KHz
dKHz BKHz 16KHz also with on panel selector
for Phono, Tuner Aux 1 and Aux 2 Power
Supply: 117 VAC. Kit comes with al} electronic
components transformer, instructions and a
19° mack mount type melal cabinet

$119.00

+S5 Assembled .... $109.95
Kit Form
[7p] Microwave Preamp! NEW
S KIT
= Use with PS-3 Kit Adds 20-25 db gaun to boost
(@] receplion distance
ie = Low Noise
= = High Gain
(@] * Can be used with all existing stop sign
w board receners!
=] * 18-25 gHZ Freq Range
u PS-4 (Kit)
Q
(=]
<
o
120

20 STEP LED POWER
LEVEL INDICATOR KIT

STEREO AMP KIT
160 Watt Total 80W + 80W

This 15 a solid state all transistor circuiry.on
board sterec amplifier Power outpul employs
2 pairs ol matching Darlington: transisiors
T HD less than 05% between DC 10 200 KH2
Power supply requires 30 VCT 2 amp * FMR

TA-802
$39.95

Translormer
{optional)

$9.95

TA-1500
200 WATT.
CHANNEL
STEREO
AMP &
PREAMP
KIT

More power for stereo blaster! 100 watts/
channel, stereo preamp built-in, Trebel,
midrange, bass, mic volume. Balance and
volume are standard controls on the pre-

This new stereo level indicator kit consists of |

40 3-color LED s to indicate sound level outpul

of your amplifier from -57 dB to 0 dB Comes

with an attractive silk screen printed panel

Has selector switch 1o aliow tloating or
radual pulput indicting. Kit includes all parts,
ront panel and power supply

TY-45 (Kit)

$34.95

SPY EAR

A very popular device de-
signed tolisten tosounds &
voices through rooms or 3
It. thick concrete walls

Place listening sensor againsi wall and
earphone in ear. Adjust volume control!
Clearly hear things you may not want to!

LOW TIM DC STEREO
PRE-AM KIT TA-2800

Incorporates stale ol D.C. design thal gives a

frequency response from OHz-100KHz + .5dB.

= Fealures tone defeal swilch, loudness

freble. midrange. bass. balance = Conlains

quad B:F e op-amp ‘o develop T H.D. of 005%

al raled output ® Inpul sensitwily. phone 2.5

MV tuner. aux, tape play 100MV 100K » Power

supply + 15 voil DC at 2A Kit comes wilh

'I‘C(?UI:IIE{} power 5|.|;|D|v all you need sa 15-20
T 2amp XFMR

TA-2800

ONLY

$44.50

XFMR

$4.50 ea.

Catalog-$1.00. Visa & Mastercharge accepted.

CIRCLE 60 ON FREE INFORMATION CARD

amp. Micinputallows youto use itasaP A

Specifications: 100w x 2 into 8 Ohms. Freq.
Range: 0-100Khz =, 3dB. Thd: .01% S/N
Ratio: 80 dB. Sensilivity: 3 mu into 42K

Power Requirements: 24-40 VAC

TA-1500

160 WATT DC STEREQ AMP/PREAMP KIT
The TA-800 is an B0 watl/channel preamp
and power amp with tone cantrol, high
middle and bass controls. Volume and
bajance control are buiit-in. On board
power supply requires only 60 volt C.T
XFMR. Specifications: 50W x 2 into 8
Ohms. Freq. Range: OHZ-100 Khz = 3dB.

Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%.

American Heart
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LMi0BAH 295 MC14804 o9 7402 19 TATS 460 74163 69
LM300H 59 LM1496M 89 7403 19 T480 AD TAIB4 69
LM301CN 35 LMISEEN 150 | 7404 AL B LB
TR Tl iy os | 7405 23 Tsy 45 74166 120
LM305H 189 LMiasoN g5 | 7408 Cal 7485 55 74167 205
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Eit 25150 WIW, Appla 495 | gaio 275 G8B40 S$17.05 E8BS0 5575 | 748505 52 745_135 160 745258 129 | 74LS33 S5 TALSIB2 149 TALSME 195
Ier 3162 ST, IBM 495 | 68810 675 6843 3150 6852 550 | 74508 40 745138 100 745260 75 | 74LSI7 35 TALSIEI 149 74LS382 149
e | 595 | 8620 425 0844 2500 6ms0 775 | 74509 49 745139 125 74S2e0 279 | 741538 39 74164 140 74LSIS 119
bk 4 GGt e aos | 6821 375 6ass 1475 eavs  eos | 74510 42 TSm0 73 74527 200 | 740840 25 7T4lSi65 143 7aLS33 140
el 1 o ] pebilalig B8B31 75 B8BAS 1750 s8a 2sn | 74511 42 74S151 120 7asess 255 | 7ALS2 50 7aLS1SB 248 T4LSIES %6
plawsTemenes ot 0 S Nn Bl 4% (e & oumm 8 Sn [ s ase 0k oow s
| :
[ofGiMele] )R (o] UN{Iop o240 1250 0950 350 68488 1950 )., 2 7asise 120 7asay 275 | 74LSS1 25 745170 199 74lS8 99
e T e Z-80 SUPPORT 74530 42 74S160 279 745471 795 | 7ALSS4 29 TALSIT3 B9 TALSITS 299
B W B BBlooo me mowmsen meoimo| 2 8 eV IR NS om | B GE % dnd a
6847 1150 COMS027 1795 | Z0ACTC 475 ZBOADART 1005 IS0 1150 74540 43 TASIBE 260 T4SATA 995 TALST4 99 TALSIB1 220 TALSITT 195
m& 1: ;: 530;6‘5037 gg 22 ZDOGCTC @75 IDOBDART 1855 IBOASIORZ 1250 | oucer 4o 745194 189 745475 005 | 7ALSTS 30 7ALS190 115 74LS385 195
{ IO 195 ZNSIO0 1150 Z0BSI02 3600 | ouces 45 745195 180 743570 575 | TALSTS 99 7aLS191 195 T4LSME 5
TMSG018 3095  B54S 2150 | zioario 475 ZmoASIOD 1250 ZMSI08 1150 | fieee 4 745198 189 745571 575 | TALSTE 45 T4LS182 98 74LSI0 195
by ASTEC DﬂTA ACQUISITION AROOEID 150, ZROGKN) 1100, TMASION 18300 ) rirsT cup. 7AB2A0 275 [TASSTZ. 855 Hg 50 nugma 98 TALSIB 195
74586 72 745241 275 748573 B95 T4LSAS B9 T4LS1B4 115 TALSISE 170
Originally designed for the Apple Il DACO! $505 ADCOB00 $15.25 SOCKETS TAS112 72 TAS242 200 TAS040 200 | TALSBE 39 T4LS195 95 T4L5390 235
«5 i 40A DACOS 750 ADCDS04 395 745113 72 745243 299 745041 2080 TALSSO 57 745196 B9 TALS424 295
5@ 25A only |oiCio 70 Aocoms 48 LOW PROFILE | 7ssii = et e el s e T
. DACOBOD 495 ADCOS17 955 o gt M
+12 i 254 $ 95 DACOMS. 205 MCIATD 495 SOCKETS {TI"] 74505 T8 745240 199 BILSHS 189
—12 6 .30A DACIO20 895  1408LE 150 74LS06 B9 TALS242 199 B1lS98 189
DACIOS2. 595 . 1ecaLs 205 1-24 2449 50-100 Dlp 74LS107 29 7aLS243 1 BILS97 168
Fa708 405 DACBGEX B95 5 paLp E s i el Uepooad Bl ibalioall alls
MISC. HI-TECH DISK SUPPORT Lo 2 e 1 SWITCHES
MMSTAOMAC 895 3M1FIFD  $475 R sioso | 18pnLP 20 28 27
AYS 2376 1375 2513-001UC 950 1600 2783 4 20 pn LP 34 32 30 7
AY53600 1375  2513.002LC 9.50 z20s 2798 i | =z 2 2, 2 | aenen b lacedll i
UPD7201 2995 TIOTCPL 1150 - 24 pin LP 28 a7 3% .
ERLE ena 1793 2585 2797 ST il e =4 28 | 5 position 129 9 Postion 165
1795 2795 6843 3150 Lol 6 Position 138 10 Position. 168
WE STOCK 74HC & 74C CMOS | 1797 4450 B272 oo | 4opnlP o0 = =
2143 1895 LUPD78SA 3600
PALS
INTERFACE 3L WIREWRAP MUFFIN® FAN
PALIOMB $375 PAL14L4 5305 SUBKE]’S {Gﬂl.m
PALIZHE 395 PALISLE 995 [7518m $1.19  BTES 5 8 il The dependabie, low
PALI4H4 395 PALIBRE  7.75 |75189 119 BT86 85 124 2549 50-100 :
PALIOLE 395 PALIGRS 775 |aTes 175 8197 a5 B T cosl, largest saliing fan
PALIZLE 385 PAL1eR4 775 |aTes 185 BT98 85 8 pin WW 55 54 9 for commercial cocling
FUNCTION GEN it e | TR S R S
. 14 pin WW 75 73 67
9637 ® 105cim froe ar delwvery
MCH024  $375  LMSB6  $195 ::::m ”° 1 e ® 460" 39 & 150" deep
] 375  XR2206 aTs OCK CHIPS 20 pie WW 115 i e » Weight - 17 oz
UARTS'USRTS MM5350  $350  MMsEI74 Sioss | 22PN WW 1S W e SPECIAL PURCHASE
24 pin WW 135 126 114
MMSBI67 1195 MSMsS32 395
28 pin WW 0 1 138 $9.50 ea
OSCILLATORS 40 pin v 2: i : * 4071

4072 28 4515 1.78

1,000 $10.95 8000 $1085 4027 45 4073 28 4516 145
1.8432 1095 10000 1095 4028 65 4075 28 4518 85

7000 e azpe 0% lmzemai  sies 24578 ss 57143 e rlaaiaaict S 0 pe | ST TR R e
$1150  COMSO16 $15.95 |5 00 1095 18432 1095 | tD0OMH: 375 3.27B8IMH:z 255 6.000MHz 295  15000MHz 295 | toay 325 g7 a5 4sss 5
1050 COMBI16 1195 | paa 1G85 18808 1oas | 1B4aMHz 375 35T95MHz 185 6.1 44MHz 295  16000MH: 295 | Wvs 215 4081 23 4586 225

1275 WMS30T 1195 |e0og 10 10 2.000MHz 295  4.000MHz 295  G5S36MMz 285  18.000MMz 295 4 7
o 02 oo, ioes| zotomM: 285 so0oM: 398 mocoME 2es aAsaby goe|| 0L AT NS S s il
SOUND CHIPS 2007152MHz 205  50688MHz 295  10.000MH: 205 32000MH: 295 !

TOLL FREE Mail Order: P.0. Box 17329 Ivine, CA 92713 [t ot e e
SC0 Erales % afaw 2 wegks ko processing include Drivers Licenss and
1¥ouax. 3035 | 14piN21F HEIE 800 - 8 5 4 _823 Retail: 13108 E. Edinger, Santa Ana, CA 92705 (vl tsepetidmiag iv
% shy L3 !
Digtalker 34.95 | japinea1r 1OPIN2IF (714) 558-8813 0% o crars o U5 Pt Pess, kot Tolephsa

MM54104° 1495 LaopiNzIF BAPINZIF TWX 542 W. Trimble, San Jose, CA 95131 rumber. NO COOs. Prices subject 1 change wilhaut notce
910-595-1565 {408) 846-7010 il bl bereiaa b
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Electronics Paperback Books

Quality Paperbacks at Affordable Prices

] 30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
55.75. Whanever possi-
ble the same parts are
usod in several pro-
jects. Even a first-lime
bulider can complele
these circuls

1 HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00, Helps you
troubleshoot and repair
hame-bulll projects of
avary descriphon.

] MINFMATRIX
BOARD PROJECTS.
$5.00. A variety o1 pro-
jects thal can ail be
Buift Upon & meni-matr
board that has 10 strips
and is 24 holes long

T MODERN OP-AMP
PROJECTS. $5.00.
Wide range of special-
iZed op-amp circuits in-
cluding lo-noise, lo-
aistortion, uftra-hi input
impedance. eic

] MULTCIRCUIT
BOARD PROJECTS.
$5.00, 21 fairly simpie
projects that can all ba
built on'a single
printed-circult board. All
are powered by a 9V
battery.

— IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive digi-
tal and hnear IC's are
used 10 assembie s
setection of Grcuits in-
tended lor the be-
ginner.

1 ART OF PRO-
GRAMMING THE 16K
IXB1. $6.25. Topics in-
clude full screen, scroll-
ing. PEEK & POKE,
plus actual working
programs.

] THE 6809 COM-
PANION. $5.00. Writ-
ten for the average
assemnbly language
programmer. A discus-
sion ol 6809 leatures &
reference work for the
6809 programmer.

| PRACTICAL COM-
PUTER EX-

PERIMENTS. $4.50.
Fills in background 1o
mecrogrocessar by con-
Structing typecal compu-
ter caculs using dis-
crete logic components

1 ART OF PRO-
GRAMMING THE 1K
ZXB1. $5.00. How o
use the features of the
ZXB1 i programs that
fit the 1K machine and
are siill fun to use.

] INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
o author's OWn exper-
ence in lsaming BASIC
and hefping others 1o
bearn 1o program

] A MICROPROCES-
SOR PRIMER. 54.50.
Painless approach to
for the be-
ginner, Step-by-siep
explaing computer op-

no imowledge ol com-
jputers. A non-inchnical
discussion tha! holps
you enter the computar
painipssty.

parson just aboul o
buy a VCR. Discusses
pros & cons of the var-
lous formats; video
discs; videolnxt, tape
copying and more,

[] BASIC & PASCAL.
$4.00. Takes BASIC &

TRANSISTOR EQUIV-

[ ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50.

] ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

] POWER SUPPLY
PROJECTS. $4.50,
Conlaing designs and
construction detalls for
aimost any power sup-
iy the expanmenter is
kkely 1o need

] REMOTE CON-
TROL PROJECTS.
$5.00. Racuo-control
mira-red, visible light, &
ultrasonic sysiems are
ail included, along with
malhods of applying
them

1 ELECTROMNIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50, Construction de-
Tails of a wide range of
test equipment tho ex-
perimenter can build at
home

[] ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple circuts that
have numerous ap-
plications around 1he
home

] ELECTRONIC TIM-
ER PROJECTS. $5.00.
Timing circusts for
almost any application
the expanmeanier might
nead. A most valuable
reference

[] COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Features ap-
plicalions & projects
using vanous types of
numencal-display de-
viCes.

N Radia Stations

[

Electreeics

v ot

Findio Dting

] PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-

1 HOW TO MAKE
WALKIE TALKIES.
$5.00. Doscribes equip-

LAE. $7.50. A basic mant lor low-pawer [ c“rNsTEs's";: %um rsg Eﬂsrﬂwsc‘rsl. needed 1o wdle :‘lull one volume.
relerance work that hany f . §5.00. Covers J00. A number o undarstanding of 1
b:-dgu the gap be- nz‘)::g“::g?:::rl‘ E‘:g‘.‘%% mm‘stlmm practical anlenna de- usedul and interesting simple elecironic cirouit [ COMMUNICATIONS.
tween compiicated reading for the dedi- $8.00. 5hd e 5175 OCKS. signs including active, designs for CB and |is companents. $7.50. Covers most
fechnical theory & cut caled expenmenter pping Inchuded. Save:$1 75 loop & femie types that accessonies. Speech = madermn communication
and tned mathods are easy & noxponsive processodr, inferierence L] ALTERNATING systems. Line, macro-
~ ELECTRONIC 10 busild. fifter & more CURRENT THEORY. wave. submarine, sat-
7] INTERNATIONAL CALCULATOR US- ] ELECTRONIC $5.75. Alternating cur- eilne, digital multiplex,
DIODE EQUIVALENTS  £Rs HANDBOOK. HOUSEHOLD PRO- [] RADIO STATIONS [] CRYSTAL SET rent heory without rad & lelegraphy
GUIDE. $5.75. Helps £3.95. Presents formu- - JECTS. $4.50. GUIDE. $4.75. Com- CONSTRUCTION. which there can B¢ no
you find substiutes for \ae data. mathods of ] RADIO CONTROL prehensive lksting of $4.50. Packed full of comprehansion of CJ FIRST BOOK OF
the many diflerent calculavon, converson FOR BEGINWE RS [] ELECTRONIC transmilters around the  easy o dupiicale de- speech, music, rado, HE-FI SPEAKER EN-
types of semiconducior factors & more frem the MUSIC PROJECTS. world. Presents loca- signs lor crystal radio or Telovision. CLOSURES. $4.50.
Sodes in use loday vatw of the calculator % tion, frequency, power. OCeNVErs
e [ ELECTRONIC

71 INTERNATIONAL GAMES $4.50. = [] LONG DISTANCE ] AN INTRODUC- [] SOLID STATE
TRANSISTOREQUIV-  — | \uean 1c EQUIV- R A oL e TV RECEPTION TION TO RADIO DX- [] MICROPROCESS-  NOVELTY CIRCLITS.
ALENTS GUIDE. KLENTEAND BN ] SINGLE IC PRO- TRONIC PROJECTS. (TVDX) FOR THE EN- ING. $5.00. Listen, in ING SYSTEM & CIR- $3.50.
$7.50. Products of CONNECTIONS, $3.25. JECTS. $4.25. 3 THUSIAST. $5.00. your home. 1 broad- CUITS. $7.50. A truty
mora than 100 man- Shows sauivalonts & pin o Practical & au- casts 3 guide:
ufaciurers are fsled & i of a poputar = ] PROJECTS IN o troduct iy s of miles o all of the elements ol [] 28 TESTED TRAN-

with - i salecion ol 1 RADIO CIRCUITS OPTO-ELECTRONICS. to this unusual aspect away. Telis how you & MICIOprocessing SISTOR PROJECTS.
possible replacements Nnear ICs USING IC'S. $4.50. 55.00. of electronics can do i system. 4.

] PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 2.
$5.00. Circuits that pro-
cess signals. Combines
with those in Book 1

@
Comtrustion
'I‘.

[] THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. All
the fundamental theory

[ SEMICONDUCTOR
TECHNOLOGY, §5.75.
Evarything you always
nedded 1o know aboul
solid-state devices in

ELECTRONIC TECHNOLOGY TODAY INC. SP-10
P.O. Box 240, Massapequa Park, NY 11762
n
o
§ Number of books ordered D Name
= Total Price of Books $.
Q Address
% Sales Tax (NY State Residents).....
o Shipping (75¢ 1st two books, 30¢ ea additional) City. State ZIP.
2 TOTAL ENCLOSED $
(v
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CABLE TV CONVERTERS

LCC-91

TV Remote Controller

, 1

LCC'58 {Formerly Model DRX-105)

TV Remote Controller

Remote .

Set-top .

A JERROID Lcc-a1
L

Remote Control Lets You Change TV
Channels From the Comfort of Your
Chair

Turn Your TV Set On and Off Without
Touching the Dial

66 Channel Capacity

Lighted Digital Display On the Con-
verter Indicates the Channel

Simple Do It Yourself Installation In
Minutes

Works With All TV Models and Com-
patible With All Cable Systems
Guaranteed One Year By More Than
300 General Instrument Warranty
Stations

8. JERROID Lcc-ss

Remote Control Lets You Change TV
Channels From the Comfort of Your
Chair

Turn Your TV Set On and Off Without
Touching the Dial

58 Channel Capacity

Lighted Digital Display On the Con-
verter Indicates the Channel

Simple Do It Yourself Installation In
Minutes

Works With All TV Models and Compat-
ible With All Cable Systems
Guaranteed One Year By More Than
300 General Instrument Warranty
Stations

Model JRX c. JERROLD #yrx-3

37 Channel Capability
Cord Type Remote Control
Remote Channel Selection
Remote-Fine Tuning

Model JSX 0. JERROLD #usx-3

37 Channel
Converter
Set-Top Model

MANUFACTURE MODEL # RETAIL

A JERROLD LCC-91 129.00

D B JERROLD LCC-58 119.00
C JERROLD 300 JRX-3 78.00 |
0 JERROLD | 300 JXS-3 69.00 |

LARGE QUANTITY DEALERS INVITED. SPECIAL

GM HIGH TECH

'”-{mﬂ Caf"l‘.-: (“"aul‘;oui.s

PRICING ARRANGED.

PO Rox 6oydrz
=Miami, DHorida 34200

305-051-263Y
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This will be
coming to you
when you
subscribe to
Radio-Electronics:

« HELPFUL
CONSTRUCTION
ARTICLES . . .

Tesi Equipment
Hi-Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms

Home & Car
Video Accessories

* NEWS ON NEW
TECHNOLOGY . . .

Computers
Microprocessors
Satellite TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Applications

* FASCINATING
“"HOW TO DO IT"
ARTICLES . . .
Bulld Your Own
Projects
Make Your Own PC
Boards
Wiring Techniques
Soldering and
Desoldering
Design and Prototyping

" STOP WRONG NUMBERS!

‘‘‘‘‘

Radio-Electronics covers all
aspects of the fast moving
electronics field . . . featuring
COMPUTERS ¢ VIDEO e STEREO
TECHNOLOGY « SERVICE
COMMUNICATIONS ¢ PROJECTS

Getitalll

subscribe today to Radio-Electronics. Don't miss a single
issue and . . . you save as much as $31.03 off the

newsstand price.

When you select one of the subscription offers listed on the handy
coupon—you’ll be assured of having your copy reserved,
even if it sells out on the newsstand. Make sure

you get all the excitement in every issue of
Radio-Electronics, every month, by
filling in and mailing the
coupon, today.

RADIO-ELECTRONICS

Py

Mail to: Radio-Electronics
PO. Box 2520, Boulder, CO 80322

* HOW YOU AND THE COMPUTER
CAN BE-FRIENDS . . .
Getting Started
Programs, Circuit
Design. Games
A/D-D/A Interfacing
Peripheral Equipment

* NEW AUDIO DIMENSIONS
FOR YOUR PLEASURE . . .
Noise-Reduction Devices
Hew to Connect that
Extra Add-On
HI-Fi Accessories
New Technology

¢ TV WONDERS FOR YOUR
FUTURE . . .
Latest Receivers and
Circuits -
The Home Entertainment
Center
Projection TV Teday
Satellite TV Receivers
Jack Darr's Monthly
Service Clinic
Service Problems and
Solutions

* AND you also get these
regular MONTHLY FEATURES:

« LOOKING AHEAD
by Dave Lachenbruch

»* HOBBY CORNER
by "Doc¢” Savage

* STATE-OF-SOLID-STATE
by Bob Scott

* WHAT'S NEWS, new
products, stereo news

+ VIDEOGAMES, new
products, game reviews

* and NEW IDEAS, STEREO
PRODUCTS; NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE!

[ 1 year—12 issues only $11.97 (You save $9.03 off newsstand price.)

Every Month! THE
Get the Best—Mail Today!

[0 Payment Enclosed

[J 3 years—(Save More)—36 issues—$31.97 (Save $31.03 off the newsstand price.) J Bill Me
Name
(please print)
Address
City State Zip Code

Otter Valid In U.S. Funds Only.

Allow 6-8 weeks for delivery of first issue

Canada—Add 53.00 per year
All other countries—Add 57 50 per year



signal paths. When inter-

simulate Micro-Processor
data or address busses
simplifying ROM, RAM,
UART, etc. to processor
interconnects.

HB'-_l]lll[l Buss Strip

Each buss strip contains four
groups of labeled contact
points (25 per group) pro-
viding multipoint distribu-
tion for Ve, ground and

connected, HB-0100's can
's

HB-1000
Socket

With HANDY sockets,
breadboarding is easy
because you always know
where you're at. Each group

of 5 contacts is labeled from
1-64 and each position within a
group is labeled from a-j. With 64
groups of 5 contacts each you have
more then enough room for infield
and lab mock-ups that always come
up when you least expect them.

Competition Price: $12.50!

3095

Competition Price: $3.00!

HB-UW!;$225
HB-1210 //

One socket and one buss strip
with self-adhesive backing and /
metal ground plate. /

Big nine 14-pin DIP capacity. /

Competition Price: $18.50!

HB-1000

HB-1110

One socket and two buss strips
with self-adhesive backing and

metal ground plate. /¢
Big nine 14-pin DIP capacity.

Competition Price: $15.49!
HB-121[1 3 2

Holds enough IC’s to meet any quick-fix
situation. Includes: 2 sockets
» 3 buss strips « 3 binding posts
and is mounted on an 8.7"x5.9" aluminum
ground plate. 18 14-Pin DIP capacity.
Competition Price: $51.50!

o223 $31 00

i

to cover cast of shipping/handling.

Charge Cards: (Min. $15). Please include Acct. No,, Exp. Date,
Bank No. (M/C only) and your signature.

Checks: Drawn in U.S. Dollars on U.S. banks only.

Conn Residents: Add 714% Sales Tax. Sorryl No C.0.D. orders.

5119
HB-2112 '

A compact breadboard ideal for beginners, students, professionals and hobbyists. It's '
quick and easy to use and immediately becomes the most useful tool on your

workbench. Includes:+ 2 sockets « 1 buss strip $
HB-2112 95

« 2 binding posts and is mounted on an 8.7"x5.4"
aluminum ground plate. 18 14-Pin DIP capacity.

HB-3514

Ideal for light industrial as well as secondary
level educational and hobbyist experimentation.
Includes: 3 sockets

*5 buss strips « 4 binding posts
and is mounted on a 9.4"x7.7" aluminum

Largest HANDY breadboard available today. Complete PCB or even
system mock-ups can easily fit on this breadboard. This high capacity,
heavy duty board is a must for industrial users where time is money
...Great for advanced educational and hobbyist applications.
Includes: »4 sockets «7 buss strips <4 binding posts

Mail Orders: Please add $3 (Canada & Int'l add $5)

and is mounted on a 10.3";9.5" aluminum ground plate.
Giant 36 14-Pin DIP capacity. Competition Price: $89.00!

HB-4714 $63 95

ground plate. 27 14-Pin DIP capacity.
Competition Price: $66.00!

HB-3514$ 95
iy

To order...call 1-800-34-HANDY
' ...charge with VISA, MasterCard or American Express.
All items off-the-shelf for Immediate Shipment!

a division of RSP Electronics Corp.

7 Business Park Drive ® P.O. Box 699 ® Branford, CT 06405 e (203) 488-6603 ® TWX: (910) 997-0684
Easy Link Mail Box: 62537580 ¢ CompuServe: 71346, 1070

U.S. and Canadian Distributor inquiries welcomed.
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RADIO-ELECTRONICS
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SPARTAN Sr—

c p.\.\' 4’4

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

_____Philips Remote
s ' Cable Converter

CTC9R

selections e Programmabie time on & off ® 24
hour LED digital cock e Favonte channel mem-
ory & recall plus scan  Wiredess hand held

infra-red  transmitier system » Automatic fine
$1 39 95 tune & Adaptabie 1o any brand ielevision ® One
. year wartanty senvica

® Micro computer technology ® Ouartz cortrosed
3 IC's Jock in pecture & prevent drift @ 60 channel

SGL WABER  $35.95

Protect your DG115P o
computer and DG1155
electronic equipment (5 outlet)
from voltage spikes $45.95

=2z

WINEGARD FM CAR
ANTENNA BOOSTER

Amplities FM rado sgnals an average of 1808 (8
limes) Improves car radio receplion and extends
range 10 allow greater selection of stabons
Swilch and indicator light attaches 1o lower edge
$26.95 of dash. 24" cable with Motoroka plugs' provided
Installs in menutes Greal lor window antennas

REFURBISHED MONITORS
9" and 12 Bell & Howells
or GBC Commercial Grade
as low as

$10.00 off with a purchase

of 2 refurbished monitors $3g 95

BECKMAN CIRCUITMATE DM73
® o 903.99
® 4 acdc voltage ranges (autoranging)

* 4 resistance ranges (autoranging)
e continuity beeper
@ “touch hold” button
Other Curcuitmate Meters Ava;[able

Jerrold 58 Channel Wireless

Remote Converter $109.95

Jerrold 36 Channel Remote “
CATVConverter w/on/off Fine
Tuning $94.95

40 Channel VHF to UHF

—=Block Converter

28.95 Ea.
24954 & up

Deluxe Version - Features fine tuning knab,
matching X former & 2 cables $38.95

BEFORE YOU PAY S§ FOR A TELEPHONE
SERVICE CALL, TEST IT YOURSELF

Telephone Line Analyze Model #1042

Tests tefephone ine funchons that attect
telephane cperatcn
Verifs ing and nng vollage lovels
Checks conaton of lelephone ine from
central office 10 user’s tekohone jack

— Vierfes isisphons kne polarty hat can
affect polarity senmive Jolephones

$19.95

0N

PROFESSIONAL
TELEPHONE PRODUCT TESTER
Features: MODEL 1045

* Provioes basec coarason ieuts o
corbed and comiess telachines.
answenng machines ard Bulomate

. g::::‘ sephone kne cors and 5335-95

handsets cords for condeury, shors
BN nsprmdy

® Can be Lsed by M CoNBLmer without
the d of 3 saleLOOrION—en caty to-
Ipfiow msiruchen card @ provided wil
 Provioes kow Bnd nonmal evel ring fest e tegier
sacuence ® Can be used by Me sslesperson 1o
® Venfes thal v and DTMF (Dusl Semornirate coeslon snd leatures of
Tone Muticie Freguency) keve's are HERDhONg DU BN 10 BCpen
50w ML recuesd level BT DAlom ARG 3 eRchange

Discounts

TuWF Sa

{516)  mon Th
499-9500 o8 9-6 _ 9:30-5
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NEW! The first complete line of
telephone testers designed
for the phones you service.

From B&K-PRECISION, the Test Instruments Group of Dynascan Corporation...
makers of Cobra Telephone products

the telephone line analyzer
Allows you to quickly determine if the
problem is in the phone itself or in the
phone company lines. Tests for telephone
line and ringing circuit operation and for
defects in the telephone line cord. Small,
compact, fast and easy to use. No
external power required. No batteries to
replace. Blister packed for quick
merchandising; the Model 1042 sells

itself af a suggested

retail grice of

For comprehensive
performance tests

the telephone product tester

An in-shop or in-store tester that can be a profit
source when you charge for felephone testing. A
great way to instantly check-out customer returns.
Tests corded and cordless phone operation and
automatic phone dialers for all basic functions;
defects in line and hand set cords, tone or pulse
dial operation, ringing circuit operation, sound
volume and voice quality. Can also be used by
non-technical personnel to screen returns before
giving them to repair technicians. Statistics show
that over half the returns are good.

Model 1045-$395

FOR MORE COMPLETE TESTING

Coming soon!

The Model 1047 cordless telephone tester allows
full radio frequency festing and alignment of
base and portable units of cordless phones, without
expensive signal generators and deviation meters

Coming soon!

The Model 1050 telephone analyzer combines the
features of the 1045 and 1047 for full analyzing

and servicing of corded and cordless phones,
answering machines and automatic dialers.

Don’t miss out on this expanding new service market!
LEARN MORE AT YOUR LOCAL B&K-PRECISION DISTRIBUTOR

oA PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street » Chicago, Illinois 60635 « 312 889-9087

Internationa
Can

South and Centid
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Sams IBM Books. Prog

Guides That Speak Your Language,
b _| _ .

Ifgou're a computer novice curious about
PC DO

S, a businessman beginning
to learn BASIC, or a new PCjr™ owner
interested in assembler language
Brogrcmm]ng, you need Sams books.
ecause when if comes fo pro ramming
on the IBM PCs, Sams knows all about it.

Fact is, Sams has been a leading
technical publisher since 1946, People
trust Sams for books that are easy to
understand and use. You can, too.

So if you want to learn more about
Ero ramming on your |BM, get these

ooks from Sams:

BASIC PROGRAMMING WITH THE
IBM PCjr that shows how to program the
PCjrin BASIC, and how to use the many
advanced BAéIC_ features unique fo the
computer. Contains a BASIC tutorial,
programming hints and many useful

hardware. Contains machine-language
tutorial, exploitation hints and sample
rograms. No, 22360, $12.95. (NOT

HOWN
8088 AESEMBLER LANGUAGE
PROGRAMMING: THE IBM PC
explains assembler language
rogramming, PC system hardware, the
088 microprocessor, PC architeciure,
and more. No. 22024, 95
PC DOS COMPANION basic
hardware and software concepts, PC
DOS, the computer terms and shows
how PC DOS works, how to applﬁ DOS
commands, prepare flogélal and hard
disks, and more. No. 22039, $15.95.
INTERFACING TO THE IBM
PERSONAL COMPUTER presents
defailed fechnical and operational
theory on interfacing the PC with a

rograms. ; variety of hardware. Includes many
ﬁloAgZ2359 $12.95. 13::50;6'2? pr:r L“,gﬁ’f,';%?;;‘,’ :Ife design fips, examples, 8088/8086 ASM
ASSEMBLER LANGUAGE books you need from Sams today. subroutines and exom%e 5rt::grcuﬂ

PROGRAMMING: THE IBM PCjr shows ' ealer. functions. No. 22027, $

how fo progrom Junior in 8068 : : ‘g;‘;g;'ﬂ:wm%”:{”wggggﬂ LAVAILABLESOON
assembler language, how to control its 2. e ; ¥ =ty s in
e ReTb o sl SIHeE 4, - *=800-428-5AMS. No. 22302, $14.95,

-

b What Technology Is All About.
| 7> FelTereatet e e e e ]
HOWARD W. SAMS & CO,, INC,

4300 West 62nd Street, PO. Box 7092,
Indianapolis, IN 46206

Offer good in USA only. Prices and availability subject to change without notice. In Canada, contact Lenbrook Electronics, Markham,
Ontario L3R TH2. IBM is a registered trademark of International Business Machines Corporation. PCjr is a trademark of
International Business Machines Corporation.
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