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. \ Cut Your Service Time
-4 Absolutely In Half Or

If you use a general purpose
oscilloscope for troubleshooting we
can cut your present service time
in half with the SC61 Waveform
Analyzer.

It’s ten times faster—ten times
more accurate: The SC61 is the
firstand only instrument to integrate
the speed and accuracy of a
digital readout with the viewing
capability of a high performance 60
MHz scope. Connect only one
probe and you can view any wave-
form to 60 MHz. Then, just push
a button to read DCV, PPV, fre-
guency and time.

There are no graticules
to count or calculations
to make so every
measurement is 10
to 100 times faster
than before.

The digital read-
outis 10 to 10,000
times more accurate
than conventional

el
§

o/

Your Money I%ack

Sencore SC@(SO MHz Waveform Analyzer

scopes as well, for measurements
you can trust in today’s high
precision circuits.

Plus having everything you
want to know about a test point, at
the push of a button, eliminates
guesswork and backiracking

A special Delta function even lets
you intensify any part of a wave-
form and digitally measure the
PPV, time or frequency for just that
waveform section. This really
speeds VCR alignment and calibra-
tion procedures.

And it’s neat: No more tangled

leads, piles of probes or dangling
cords. The SC6B1 is an entire service
bench in one unit. You can't get
neater than that.

Cut your service time in half:
When we say the SC61 will cut
your service time in half, we're being
conservative. We know of cases
where the SC61 has saved much
more time than that. Every situation
is different, however, so try an
SC61 and judge for yourself. Here's
our offer.

Money back guarantee: If the
SC61 does not at least cut your
present service time in half during
the first thirty days, you may
return it for a full refund, including
freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll-
free today, and ask for our eight
page color brochure. ltcould be the
most time-saving call you make
this year!

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107

Phone Toll-Free 800-843-3338

Alaska, Hawaii, Canada and SD call collect at (605) 339-0100
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wabash

diskettes:
$1.39 each!

Now...Get High Quality at a Low Price

Wabash means quality products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to provide
error-free performance on your computer system. Every
Wabash diskette is individually tested and is 100% certified
to insure premium performance.

Why Wabash is Special

The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. After coating, all Wabash
diskettes go through a unigue burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form-
ulated to increase diskette life. This saves you money,
since your discs may last longer. It also assists your disk
drives in maintaining constant speed which can reduce
read and write errors.

Special Seal...Helps Prevent Contamination

To keepoutforeign particles, aunique heat seal bondsthe
jacket and liner together. A special thermal seal which
avoids contamination from adhesives, is then used to fold
and seal the jacket. This results in outstanding perfor-
mance and true reliability. Wabash then packages each
diskette, (except bulk pack) in a super strong and tear
resistant Tyvek® evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contamination during shipment.

Each Diskette is 100% Critically Tested

Since each step in the Wabash diskette manufacturing
process is subject to strict quality control procedures, you
can be sure Wabash diskettes will perform for you. And
every Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in addition to the many critical
quality control tests performed by Wabash. Wabash does
all of this testing to provide you with consistently high
quality diskettes. Reliability and data integrity — that's
what Wabash quality is all about.

Flexible Disc Quantity Discounts Available

Wabash diskettes are packed 10 discstoa cartonand 10
cartons to a case. The economy bulk pack is packaged
100 discs 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 also
willing to accommodate your smaller orders. Quantities
less than 100 units are available in increments of 10 units
at a 10% surcharge. Quantity discounts are also avail-
able. Order 500 or more discs atthe same time and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10,000 or more saves
you 5%; 25,000 or more saves you 69%; 50,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discount off our super low quantity 100 price. Almost all
Wabash diskettes are immediately available from CE. Our
warehouse facilities are equipped to help us get you the
quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for
you, call the Wabash diskette compatibility hotline. Dial
toll-free 800-323-9868 and ask for your compatibility
representative. In lllinois or outside the United States dial
312-593-6363 between 9 AM to 4 PM Central Time.

CE quant
SAVE ON WABASH DISKETTES rice

Product Description Part # per d sc ($)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99
8" Same as above, but bulk pack w/o envelope F111B 1.79
8" 585D Shugart Compatible, 32 Hard Sector F31A 1.99
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49
8" DSDD Soft Sector (Unformatted) Fl14A 3.19
8" DSDD Soft Sector (256 B/S, 26 Sectors) Fi144 3.19
3" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3.19
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19
5%" SSSD Soft Sector w/Hub Ring M11A 1.59

5%" Same as above, but bulk pack w/o envelope M11AB 1.39

5%" SSSD 10 Hard Sector w/Hub Ring M41A 1.59
5%" S5SD 16 Hard Sector w/Hub Ring M51A 1.59
5%" SSDD Lanier No-problem compatible M51F 2.99
5%" SSDD Soft Sector w/Hub Ring M13A 1.89
5%" Same as above, but bulk pack w/o envelope M13AB 1.69
5%" SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79
5%" SSDD 10 Hard Sector w/Hub Ring M43A 1.89
5%" SSDD 16 Hard Sector w/Hub Ring M53A 1.89
5%" DSDD Soft Sector w/Hub Ring M14A 2.79
5%" DSDD 10 Hard Sector w/Hub Ring M44A 279
5%" DSDD 16 Hard Sector w/Hub Ring M54A 2.79
5% SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.69
5%" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79

SS8SD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density. TPl = Tracks per inch.

Buy with Confidence

To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase orders are accep-
ted from approved government agencies and most well rated
firms at a 30% surcharge for net 30 billing. All sales are subject to
availability, acceptance and verification. All sales are final. Prices,
terms and specifications are subject to change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CE is instructed differently. Min-
imum prepaid order $50.00. Minimum purchase order $200.00.
International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.O.B. Ann Arbor, Michigan. No COD'’s please. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch
mini-discs for U.P.S. ground shnppmg and handling in the con-
tinental United States.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll-free in the U.S. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.

Copyright *1982 Communications Electronics™ Ad #110582

Order Toll-Free! wabash
800-521-4414 error-free

In Michigan 313-994-4444 diskettes

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

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

HEHBER
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Electronics publishers since 1908 MARCH 1983 Vol. 54 No. 3

SPECIAL FEATURE 49 POCKET-SIZED AND PORTABLE SHORTWAVE RECEIVERS
A look at the newest "small" shortwave receivers. Their features
often rival those of older top-of-the-line table models.

Danny Goodman

BUILD THIS 53 DIGITAL IC TESTER
Part 3. A versatile device that puts IC's through their paces and
indicates how they function. Gary McClellan

59 TWO COMPACT DVM'S
Two inexpensive DVM circuits for your workbench.
Clement S. Pepper

TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing indus-
try. David Lachenbruch

12 SATELLITETELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

14 VIDEOGAMES
A new stand-alone system and two game-cariridge reviews.
Danny Goodman

43 INSIDE A 757/767 COCKPIT
Part 2. A look at the Boeing 757/767's computer and automated-
flight systems. Marc Stern

90 STATE OF SOLID STATE
A new IC for use in a professional-quality compressor, expander,
or compandor. Robert F. Scott

CIRCUITS AND 65 ALL ABOUT VLF ACTIVE ANTENNAS
COMPONENTS Part 2. Some practical VLF active antennas for wideband and
narrowband operation. R.W. Burhans

73 HOW TO DESIGN ANALOG CIRCUITS
Audio power-amplifier circuits. Mannie Horowitz

78 NEW IDEAS
Control your household appliances using a clock radio.

80 HOBBY CORNER
Our readers solve the light-switch puzzle.
Earl “Doc” Savage, K4SDS

82 THE DRAWING BOARD
Adding a digit select to the BCD encoder. Robert Grossblatt

VIDEO 86 SERVICE CLINIC
Thermal problems and how to correct them. Jack Darr

SERVICE QUESTIONS
R-E's service editor solves technicians' problems.

RADIO s6 HOW TO REPAIR ANTIQUE RADIOS
The ins and outs of restoring an old radio’s appearance and per-
formance. Richard D. Fitch

98 COMMUNICATIONS CORNER
Communications and the computer. Herb Friedman

COMPUTERS 94 COMPUTER CORNER
hoosi i . i Radio-Electronics, (ISSN 0033-7862) Published monthl
a ing ®proicr Lew Spadle. by Gernsback Publications, Inc., 200 )’arlijc ﬁlwenue South)t
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

HIGH
RESOLUTION

How do you get 1,000-line resolution out of the 525-line television system? Digitally. Based on
word leaking from the labs, the TV set industry here, in Europe, and in Japan is working
toward doubling the number of lines a television receiver will convey by means of digital
“interpolation”—generating new lines based on the average of the lines above and below
them—and eliminating interlace, which wouldn’t be necessary in a 60-frame-per-second
picture. ITT Semiconductors in Germany has developed an all-digital signal-processing
system (see Radio-Electronics, September 1982) which could accomplish that purpose,
according to its engineers. RCA's principal goal in digital-TV circuitry is the development of a
compatible high-resolution system, said William Hittinger, executive VP for research and
development, who adds: “We believe it will come in this decade."”

In Japan, Hitachi has developed a digital converter to separate the received luminance and
chrominance signals, and double the number of scanning lines without a change in transmit-
ter standards; it says that development of a VLSI chip could bring the cost down to the
consumer level. Sony also has a digital-scanning system, non-interlaced, which doubles the
number of lines by using a 60-frame-per-second picture.

CABLE
COMPUTER

Later this year, your friendly neighborhood cable system may put a personal computer in your
home for a few dollars a month, under a plan developed by Time Inc. and Matsushita Electric.
Under the arrangement, Matsushita will develop and manufacture a combination teletext
decoder and personal computer, to be distributed by cable systems carrying Time Video
Information Services teletext transmissions. The decoder-computer would cost cable oper-
ators about $150-$200 and they’d rent it to subscribers as part of the $5-$10 monthly fee for
teletext service. The same hardware, which probably will have 64K capacity, may also be
available for sale through dealers.

BILINGUAL TV

While most video addicts look forward to multichannel TV sound to bring stereo audio to TV,
the networks and some independent broadcasters see other—and perhaps more lucrative—
possibilities in the standards now being worked out by an industry committee (see Radio-
Electronics, January 1983 issue). They have their eye on “SAP"—which stands for “sepa-
rate audio program,” which will be a part of the new sound system, separate from the
multiplexed stereo audio system. That separate channel, with a frequency response going
out to 8 or 12 kHz (depending on which system is ultimately adopted) probably will get its first
use in providing simultaneous dubbed Spanish sound on network shows in areas with large
Spanish-speaking populations. Other suggested uses are descriptions of program action for
the blind.

SOUPED-UP
PROJECTION

A high-output long-life light bulb may be the key to the future of home projection-TV. General
Electric's Lamp Division is working to develop a light source that will free giant-screen home
television from the cathode-ray tube. A high-priority effort at GE is the development of a
super-bright high-resolution projection system for the home using the principles of its in-
dustrial Talaria system, which now sells for $40,000 and up. Unlike most TV projectors, which
depend on three cathode-ray tubes to develop light, Talaria uses electron guns-to distort the
surface of a viscous oil layer. An external light source (xenon lamps are used in the present
models) is diffracted by that modulated layer of oil through a lens system and onto the screen.
GE officials are hoping to come up with the super-bright home version of Talaria in perhaps
two or three years, possibly at a price between $2000 and $3000.

TEENY TV’s

Hot on the heels of Sony's flat-tube Watchman with the 2-inch picture will come a host of other
pocket-sized monochrome TV sets. Sinclair's 3-inch flat-tube set is scheduled for sale this
year, as are several sets using LCD's instead of picture tubes. Seiko's wrist TV (which has
some of its electronics plus battery pack in a pocket box attached to the TV by cable), is now
on sale in Japan at about $400. Casio will soon offer a 12-ounce LCD pocket TV at about
$200. And by year's end, Sanyo expects to have LCD sets in 3- and 4-inch screen sizes.R-E




New from Zenith!

Two-way protection from high
voliage surges for the appliances
and electronics you sell or service!

A brief, high voltage surge — or
spike — can occur in any electrical
system and, at amplitudes lower
than 600V, cause little or no
damage.

But at greater amplitudes, a
spike can do real damage. And the
greater the high voltage surge —
resulting from nearby lightning, for
example — the greater the risk of
harm, especially to solid-state
devices.

That's why Zenith now intro-
duces the Spike Suppressor: to
protect the susceptible TV receiv-
ers and household appliances
you sell or service from damaging
high voltage surges!

And the Zenith Spike Suppres-

sor protects not one, but two ways.

First, the new Zenith Spike
Suppressor absorbs most line
voltage spikes so only a safe volt-
age level reaches the protected
equipment.

Second, heavy or prolonged
voltage surges cause the Zenith
Spike Suppressor to cut off power
completely for added protection
and to signal the need for a
replacement.

That's double-duty protection
against spikes and reason
enough for you to stock and sell
the Zenith Spike Suppressor. Your
bottom line's another. So call your
Zenith distributor now!

I \ it
B -
BN safe
with Spike Suppressor

In this graph, the solid curve represents the excess
voltage or “spike” imposed on an electric system and,
represented by the dotted line, the protection provided
household appliances as the Zenith Spike Suppressor

absorbs the excess voltage and prevents it from
surging thru the system.

VENITH

The quality goes in before the name goes on.*
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WHAI'’S NEWS

Two RCA satellites
for direct broadcast

RCA Astro-Electronics has been
awarded a contract in excess of
$100 million to design and build
two direct-broadcast satellites
(DBS) for Satellite Television
Corporation (STC), a wholly-
owned subsidiary of COMSAT
(Communications Satellite
Corporation).

STC's initial DBS service will
use two satellites to serve an area
approximating the Eastern time
zone of the United States. STC will
offer three channels of pay televi-
sion beamed directly from the
satellites—which will be several
times more powerful than con-
ventional commercial satellites—
to individual homes equipped with
2- to 2'%-foot receiving antennas.

New satellite antenna
cuts installation time

An installation-time saving of up
to 70 percent is offered by the new
KLM 11-foot satellite receiving an-
tenna. That includes installation of
the new heavy-duty KLM Polar-
Trak mount. The average setup
time of the new antenna is 2%
hours, as against the 6 to 8 hours
normally required for older an-
tennas. The new antenna is made
up of radial rib sections and in-
dividual slide-in mesh panels, thus
not only reducing setup time but
making it shippable in compact
cartons via UPS.

The KLM X-11 delivers 40.5 dB
gain at 55 percent efficiency. It has

> gy | . .
SLOTTED RIBS AND SLlP-l‘ﬁ.MESIH SECTIONS cut the KLM X-11 installa-
tion time by 60 to 70 percent.

a focal length of 69 inches and a
focal-length/diameter ratio of 0.47.
Weight is 125 pounds and the wind
resistance is up to 100 miles per
hour.

Advertising aims to
educate readers

“A far greater amount of in-
formation that explains the ex-
panding array of new electronic
products,” is the key to attracting
the public to more high-class TV
receivers and other video pro-
ducts, says Joseph Donahue of
the RCA Consumer Products Divi-
sion.

To that end, RCA is publishing a
special magazine, Living With
Video, as part of its current
advertising campaign. It will “help
bring the average TV viewer into
the expanding video age where TV
sets are also sophisticated moni-
tors for use with other video
accessories such as games,
videodisc players, videocassette
recorders, and home computers,”
says Donahue. Living With Video
devotes special chapters to the
major product categories with a
combination of understandable
technical information and a series
of "Decorating with Video" articles.

Dialog adds nine new
retrieval databases

Dialog Information Services,
which claims the world's largest
on-line information-retrieval sys-
tem, has added nine databases to
the 150 already in place:

TELEGEN contains information
about biology and genetic
engineering in over 54,000 re-
cords.

BOOKS IN PRINT contains
650,000 records, listing the entire
current U.S. book-publishing in-
ventory.

LABORLAW has over 150,000
summaries of decisions on labor
relations, fair employment, wages
and hours, and occupational
safety and health.

PAPERCHEM contains about
160,000 records, produced by the
Institute of Paper Chemistry.

ELECTRONIC YELLOW
PAGES—CONSTRUCTION DI-
RECTORY has more than 880,000
records covering all contractors
and construction agencies.

WATERNET, the file of the
American Waterworks Associa-
tion, contains 5,000 records from
1971 to date.

BLS EMPLOYMENT, HOURS
AND EARNINGS, with 23,000 re-
cords, provides numerical data
from the U.S. Bureau of Labor Sta-
tistics.

CHEMSIS 82+, CA SEARCH,
AND CHEMZERO are three data-
bases that list almost 5 million che-
mical substances.

The price for searching the new
databases ranges from $30 to
$130 per connect hour—a full re-
cord printed off-line costs from 15
to 75 cents, with the majority avail-
able for 20 cents.

Literature is available from Di-
alog Information Services, 3460
Hillview Ave., Palo Alto, CA 94304,

Computer now responds
to anybody's voice

Software that enables a compu-
ter fo respond to anyone's voice
was exhibited in the Mini-Micro
section of the recent WESCON
convention in Anaheim, CA, by
Votan, a leading supplier of com-
puter speech-technology pro-
ducts. The system requires no
user training. It recognizes the di-
gits 0 through 9 and eight com-
mand words, including “yes" and
“no."

Speaker-independent recogni-
tion provides a set of statistically
sampled utterances of a particular
word by a large and varied popula-
tion base, thus eliminating any
need for system training by the op-
erator. Several thousand utter-

ances are collected and analyzed
to form a specific word from the
population sample. Thus the com-
puter will respond to almost any-
one's pronunciation of the digit or
command.

Speaker-independent word
recognition eliminates time-
consuming user training, and
allows the untrained public to ac-
cess data bases or to control
equipment, even over telephone
lines. Applications such as shopp-
ing by phone, voice mail, and
banking all become possible sim-
ply by picking up the telepone and
talking.

Votan believes that the new
word-recognition product will be
available in original equipment-
manufacturers’ quantities for less
than $2,000.

Sony starts division
to develop business

To match its rapidly unfolding
technological developments with
potential markets, Sony has an-
nounced the establishment of a
Business Development Division.
According to Sony's president,
Kenji Tamiya, the new division “will
provide Sony with a complete
structure for effectively converting
our research and development in-
vestments into new business op-
portunities for the company.”

Based at Sony's Operations
Headquarters in Park Ridge, NJ,
the division will work closely with
Sony's research laboratories in
Japan and the United States, as
well as with selected outside com-
panies. It will concentrate on CATV
systems and terminals, receivers
for direct satellite broadcasts, sub-
scription TV, videotex, and teletext
systems and terminals in the im-
mediate future.

H.S. grads unqualified
for engineering studies

Seventy-five percent of today's
high school graduates—no matter
how good their grades—just lack
the necessary math and science
they need to enroll in college
engineering courses, reports the
Electronic Industries Association
(EIA). The Human Resources
Council of the EIA blames the
situation on “a declining national
commitment” to interest high

continued on page 8




TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tek’s most successful
scope series ever: At $1200-$1450,
it's easy to see why!

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div
(1X probe). Accurate
to =3%. Acordc
coupling.

channels: dc to 60
MHz bandwidth
from 10 V/div to 20
mV/div; extended
sensitivity of 2
mV/div at > 50
MHz.

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminated the need for a cooling fan.

Two high-sensitivity

Sweep speeds:
from 0.5 s to 50 ns.
To 5 ns/div with X10
magnification.

Delayed sweep
measurements:
Accurate to 3%
with single time-
base 2213; to
+1.5% with dual
time-base 2215.

Probes included.
High-performance,
positive attachment
10-14 pF and 60
MHz at the probe
tip.

Complete trigger
system. Includes
TV field, normal,
vertical mode, and
automatic, internal,
external and line
sources, variable
holdoff.

Tektronix 2213

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

Order toll free:
1-800-426-2200

Extension 47

In Oregon call collect:
(503) 627-9000 Ext. 47

*Price FO.B. Beaverton, OR. Price subject to change.

Copyright(©1982. Tektronix, Inc. All rights reserved. TTA-338

Tektronix

COMMITTED TO EXCELLENCE
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continued from page 6

school students in math and scien-
ce courses.

The report—available from
ElA—qgives information on tech-
nical education in the United
States and its importance to high
technology; the balance of supply
and demand in various technical
fields, and job opportunities in
electronics.

The EIA hopes to reach local
school systems—who are most
important in making decisions ab-
out early science and math
education—with the report, and is
organizing a campaign to do so.
“The problem is to be addressed,"
says EIA president Peter McClos-
key, “at the local level with volun-
teer employees—at all levels—
from our member companies.”

Copies of the report may be
obtained by contacting the EIA Hu-
man Resources Council, 2001 Eye
St., N.W., Washington, DC 20006
(phone 202-457-4925).

Self-converging tubes
for projection TV

The problem of converging the
three images of a color projection
TV, formerly attempted with com-
plex electronic circuitry and adjust-
able consumer controls is now
solved, reports Zenith.

The patented solution is in the
tubes themselves. In a con-
ventional projection color-TV set,
three tubes—red, green, and
blue—are mounted side-by-side.
Only the middle (green) tube can
be aimed squarely at the screen.
The others are tilted slightly in-
ward. That distorts theirimages on
the screen, and the picture has to
be converged manually.

Zenith's solution was to tilt the
faceplates on the red and blue
tubes slightly. That distorts the im-
age projected on the screen. The
distortion produced by the tilted
face place is in the opposite direc-
tion to the distortion caused by the
off-center mounting of the outside
tubes. The two distortions thus
cancel each other, resulting in a
perfectly “self-converged" picture.
Since the correction is builtinto the
tubes themselves, controls and
electronic parts are eliminated,
and correct convergence becomes
automatic.

Another improvement in the new

THE SELF-CONVERGING PICTURE-TUBE system. Image beams from
each of the three tubes follow carefully engineered paths through preci-
sion acrylic lenses, which weigh about half as much as glass lenses. The
Images are then reflected by two glass mirrors that reflect more than 94
percent of the light that strikes them.

tubes is a special bipotential gun
designed to maintain resolution at
high brightness levels. In many
conventional tubes, the dots of
color on the screen tend to
“bloom” whenever the tube is driv-
en to provide a bright picture, pro-
ducing a fuzzy image. Brightness
must be reduced before the dots
return to normal size.

The new electron gun operates
on a fixed DC voltage, and is de-
signed to hold the dots as sharp
colored points at high brightness.
The result is sharper detail at all
levels of brightness.

Bible now published
on videodisc

Noting the strong consumer re-
sponse to such videodisc pro-
grams as ''The Ten Com-
mandments,” RCA has licensed
five volumes of The New Media
Bible, a video translation of the
Bible by the Genesis Project. RCA
also has options on the additional
27 volumes for use in its videodisc
system.

Seth Willenson of RCA Video-
disc notes that “The Ten Com-
mandments’ has sold about
30,000 copies, which amounts to

more than $1 million at retail
prices. “We are bringing spiritual
values into the home in an historic-
al, realistic, and entertaining way
that appeals to all the family,” Mr.
Willenson said. “To those parents
who are concerned about what
their children watch on television,
the videodisc permits them to
select from a wide variety of family-
oriented programs.”

Alaskan satellite
in orbit

Satcom V, is a 2,385-pound ad-
vanced domestic communications
satellite that was launched last
October. It will provide long-
distance communications within
the State of Alaska, and between
Alaska and the rest of the United
States. The craft will also carry the
state’s rural area, television, and
emergency medical networks.

RCA American Com-
munications will operate the
spacecraft as joint licensee with
the owner, Alascom, Inc., the long-
lines carrier for the state of Alaska.

RCA Satcom V is the first all-
solid-state communications sat-
ellite, and is the first of a series of
advanced spacecraft. They will
provide up to a 50 percentincrease
in voice/data capacity over their
predecessors, while remaining
compatible with present in-orbit
Satcom satellites, and with terres-
trial facilities.

New CBS-Columbia group
to market software

A new unit, CBS Software, has
been formed to develop, license,
and market game, education, and
home-management software for
personal home computers.

Edmund R. Auer, Senior Vice
President of the Columbia Group,
reports that concurrently with es-
tablishment of the CBS Software
unit, a license agreement has been
signed with K-Byte for the exclu-
sive worldwide marketing and dis-
tribution rights to K-Byte computer
games, including those that will be
developed during the next four
years.

CBS Software will initially offer
the K-Byte games for the Atari 400
and 800 systems, and is evaluat-
ing several other formats for the
games.
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Drop-proof. Fuse protected.
High impact ABS plastic case.
L ]

Rugged,
accurate taut-band meter.
°
Sensitivity
20,000 ohms-per volt DC
9,000 ohms-per volt AC
°
21 color coded ranges.
O

Snap action,
dual detent range switch.
°

Temperature scale -
(optional accessory)
L ]

User oriented
*right angle” test leads.

For $35.50
Here's your best VOM value.
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It’s compact, drop-proof (3 feet) and provides 21
color-coded ranges—volts, milliamps, ohms,
temperature scale and decibels. True quality instru-
ment foryour portable applications. Tough, accur-
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

$39.95

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

—y Look to VIZ for value, quality, availability.
~ | Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 835 E. Price St., Philadelphia, PA 19144
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EDITORIAL

Electronics In Medicine

RADIO-ELECTRONICS

Electronics has a great impact on our day-to-day lives. It places a
tremendous amount of information at our fingertips, reduces our day-
to-day chores, improves the “quality” of life, and provides a virtually
unlimited supply of entertainment right in our living rooms.

In fact, it we stopped to think about it for a moment, we could name
many benefits that electronics makes possible. But after we finished,
how many of us would have included medicine in our listings.

I'm not thinking of the electronic thermometer, either. Basic research
continues to investigate new applications of electronics. For example,
researchers are implanting electrodes in the inner ears of deaf people
to help them hear. So far, success has been modest—patients hear
medium-to-loud sounds only—but progress is continuing. When that
technique is perfected, researchers envision a “bionic” ear. Along the
same lines, researchers are investigating a technique for attaching an
electronic camera directly to the brain; they will be using surgically im-
planted electrodes.

Researchers are also investigating the effects of electric fields on
bone growth. Placing a fracture into an electric field has speeded the
healing of bone injuries that have proven to be difficult to mend on
their own.

Out of the University of Pennsylvania comes a pair of electric
braces that researchers believe will cut in half the time required to
straighten teeth.

On a completely different front, a researcher from the University of
Florida has developed a device that shatters kidney stones. The
patient lies in a bathtub and is subjected to shock waves created by
high-voltage discharges. The shock waves are what break up the kid-
ney stones.

And those are just some highlights of the intensive investigation of
electronics applications in medicine. The bionic human is no longer
just a fictional fantasy and may be children’s reading compared to
what is still to come. The promise of electronics and its limitations are
still somewhere far in the distance and it's going to be a true-life expe-
rience as we live through the next few years.
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(List Price $299)

SALE!

$139°0°

(when you buy 6 tape programs at sale prices)

® We Love Our Customers
Our Prices and Service
Prove It!

@ One Day Delivery Express
Mail

We Have Commodore 64 Computers In Stock

e Commodore 64 Program-
mers Reference Guides
Free With Purchase

@ Over 500 Programs To
Choose From

@ Free Catalogs

You get the COMMODORE VIC-20 Computer
for only $139.00 when you buy 6 tape programs
on sale for only $59.00. These 6 tape programs
list for $96.00 to $132.00! You can choose one
of these three tape program packs: 6 GAME
program pack $59.00 (Alien Invasion, Target
Command, Artillery, Chase, Snake Out, Cattle
Round Up). 6 HOME FINANCE program pack
$59.00 (Check Book, Calculator, The Budgeter,
Home Inventory, Income Tax, Utility Bill Saver).
6 SMALL BUSINESS program pack $59.00 (Ac-
countant, Accounts Receivable and Payable,
Inventory, Order Tracker, Estimating and
Bidding, Appointments).

33K COMMODORE VIC $199
WITH 2% TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC-20 Computer plus WE ADD 8,000 BYTES
OF USER MEMORY to give you 2% TIMES
MORE PROGRAMMING POWER! This power-
ful full-sized extra featured computer includes
the 6502 microprocessor (LIKE APPLE) 20,000
bytes ROM with a 16K extended LEVEL Il
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory, plug in expandable to
60,000 bytes, 66 key typewriter professional ex-
panded keyboard with graphic symbols on
keys, color command keys, high resolution
graphics, 512 displayable characters, text
display is 22 lines 23 characters, sound and
music, real time, upper lower case, full screen
editing cursor, floating point decimal and trig
functions, string arrays, scrolling, multi state-
ment lines, file management, PEEK AND
POKE. Assembly machine language Is
available. We have easy to use self teaching
books and programs. Accepts TAPE-DISK AND
PLUG IN CARTRIDGES, connects to any TV,
Includes AD adaptor, R.F. modulator, switch
box, self teaching instruction book, comes in a
beautiful console case.

41K COMMODORE VIC $249

WITH FOUR TIMES MORE POWER
For only $249.00 you  get the 41K COM-
MODORE VIC with 400% MORE PROGRAMM-
ING POWER THAN VIC-20! We add 16,000
bytes user memory to the VIC-20. You get a
total of 41,000 bytes memory (20,000 bytes
ROM, 21,000 bytes RAM and extended LEVEL
Il BASIC) plus all the extra features listed!

49K COMMODORE VIC $299

WITH SIX TIMES MORE POWER
For only $299.00 you get the SUPER
POWERED 49K COMMODORE VIC with 800%
MORE PROGRAMMING POWER than VIC-20!
We add 24,000 bytes user memory to the
VIC-20. You get a total of 49,000 bytes memory
(20,000 bytes ROM, 29,000 bytes RAM and ex-
tended LEVEL Il BASIC) plus all the extra
features listed!

GET $150 FREE SOFTWARE

WHEN YOU BUY A

COMMODORE 64 COMPUTER!!

TRACTOR-FRICTION PRINTER $399

This all new COM-STAR deluxe line printer,
prints 8%" x 11" letter quality full size, single
sheet, roll or fan fold computer paper, labels,
etc. 40, 66, 80, 132 columns. Impact dot matrix,
bi-directional, 80 CPS. Includes special cable
that plugs direct into the VIC-20 printer port —
no other costly interface is needed! List
$599.00 Sale $399.00.

SUPER 10" COM-STAR PRINTER $499

Has all the features of the COM- STAR printer
shown above, PLUS! 10" carriage 100 CPS, Dot
addressable bit image graphics, 2.3 buffer, 18
character sets, 40, 48, 66, B0, 96, 132 columns,
prints true descender, super and subscript,
underlining. Includes special cable te plug in-
to the VIC-20 printer port. List $699. Sale $499.

60K MEMORY EXPANDER $79

Allows memory expansion to 60K total (20K
ROM and 40K RAM). Has six slots to add six
cartridges — you can switch select any com-
bination of memory or programs. Stop and
start any program with reset button, you don't
have to remove cartridges or turn off com-
puter. This expander is a must to get the most
out of your VIC-20 Computer!

PLAY ATARI GAMES ON VIC-20$79

WOW!! Plug in our new “GAME LOADER" and
you can play all ATARI video game cartridges,
Activision, Imagic M-Network on your VIC-20
computer. List $99. Sale $79.

LOW COST PLUG IN EXPANSION

Accessories plug In direct to this computer,
extra RAM memory, data cassette, telephone
modem $99.00, deluxe 80 column printer
$399.00, 170K disk drive $349.00 all plug in
direct! You do not have to buy an expensive
expansion Interface!!

WE HAVE THE LOWEST PRICES

We sell direct to customers and you save the
profit margin normally made by computer
stores, department stores and distributors, we
are willing to take a smaller margin to develop
volume. WE LOVE OUR CUSTOMERS — OUR
PRICES PROVE IT!

CIRCLE 92 ON FREE INFORMATION CARD

IMMEDIATE REPLACEMENT WARRANTY

If your computer fails because of warranty
defect within 90 days from date of purchase,
you simply send your computer to us via
United Parcel Service prepaid. We will “im-
mediately" send you a replacement computer
at no charge via United Parcel Service prepaid.
This warranty applies to all products we sell
because WE LOVE OUR CUSTOMERS!!

15 DAY FREE TRIAL

DON'T MISS THIS SALE-ORDER NOW

VIC-20 for only $139. plus
$59. for 6 pack of programs
Specify pack wanted :

33K-VIC for only $199.
41K-VIC for only $249.
49K-VIC for only $299.
Tractor Friction Printer $3989.
Super 10" Printer $499.

80K Memory Expander $79.
Game Loader—Atari $79.

0000000

We ship C.0.D. and honor Visa and Master

Address

City

State
O VISA

Credit Card No.

Zip Code
0O MASTERCARD

O c.0.D.

Expiration Date

Add $10.00 for shipping, handling and in-
surance, lllinois residents please add 6%
tax. Add $20.00 for CANADA, PUERTO RICO,
HAWAII orders. WE DO NOT EXPORT TO
OTHER COUNTRIES.

Enclose Cashiers Check, Money Order ore
Personal Check. Allow 14 days for delivery, 2
to 7 days for phone orders, 1 day express
mail! .
_Qanada orders mugt.iaa in U.S. dollars. 3
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PROTECTO

ENTERPRIZES (Facrorv.oirec)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

NATIONAL
BUSINESS
TELETEXT

Satellite Network Delivery Corp., a new information-distribution firm, plans to beam teletext-
type data and video material throughout the U.S. via a hybrid satellite signal that will be
retransmitted by local TV stations. SND's service, due to start in April, will include two primary
features: Business Teletext Network will carry about 100 medium-speed data channels, and
T-Sat will use digital technology to send commercials and other video programming to TV
stations. The teletext service will use the vertical blanking-interval lines of a satellite trans-
ponder; SND plans to use the new North American Broadcast Teletext Standard (NABTS)
technology; that is the hybrid format combining French Antiope and Canadian Telidon
standards. SND data service won't be formatted as conventional page-by-page teletext
frames; rather the data will be “sliced” into 100 channels within the VBI, with data moving at
3,000 characters per second. All transmissions will be addressed and encoded so that only
designated customers will have access to the services. At presstime, SND was still negotiat-
ing for satellite space; the assumption is that it will find transponder room aboard a Westar
bird.

TWO NEW
SATELLITE
PROJECTS

NASA is putting new emphasis on two activities that could lead to a sizeable new effort in
satellite communications. The Advanced Communications Technology Satellite (ACTS)
program will develop multiple-beam satellites that do their own switching, operate in the
30/20-GHz range, and have fixed scanning as well as spot beams. The ACTS birds would
also have the capacity to handle system networking and would offer data speeds of up to 500
megabytes-per-second. The ACTS project had been shelved in recent U.S. budget cutbacks,
but NASA is trying to bring it back to life, goaded in part by new Japanese activity to develop
high-tech satellites of the same type.

The other new NASA effort comes in the dynamic business of mobile communications,
hooked into satellite networks. The Maobile Satellite Experiment (MSat-X) would offer thin-
route mobile communications for mobile phones and other transportable communications
systems. NASA is trying to develop a two-by-four-foot horizontal patch antenna which would
cost under $500 and could downlink mobile communications from atop a truck.

NASA is encouraging the participation of private companies in both projects, part of the new
effort to develop joint ventures between government and business.

TELETEXT
NEWS BRIEFS

The National Captioning Institute, which prepares closed captions using line 21 of the
vertical-blanking interval, and British Videotex-Teletext, the U.S. marketing agency which
champions U.K.-format teletext, recently demonstrated a hybrid system which decodes
line-21 captions into the teletext format. That would permit captions to be sent simultaneously
via either system, and would assure that the 60,000 homes now equipped with Sears
TeleCaption decoders (a number likely to grow) won't be stuck with obsolete equipment when
teletext catches on.

Time Inc. has included several novel features in its full-channel satellite-cable teletext
service now being tested in San Diego and Orlando. Time Teletext includes an audio
soundtrack (primarily background music), stemming from Time's belief that viewers using a
TV text service will feel more comfortable if there's an audio factor accompanying the screen
images. The Time service also has a sizeable capacity for downloading data; the Zenith
decoder used in the test has the ability to allow users to format material in order to retrieve
specific information. For example, users can ask for data, such as “movies to be shown on
Tuesday,” and the terminal will collect and display information (titles, description, ratings)
about films featured on that day.

WGBH-TV, Boston Channel 2, has begun its “Scoop” teletext experiment, using Antiope
technology. The 100-page teletext magazine includes considerable educational and local
information and is available at special receivers in public sites, such as libraries and schools.

More cable TV teletext services are springing up, among them a sophisticated package
delivered by Cablevision Systems in Long Island, NY, developed in cooperation with News-
day newspaper. The system uses Telidon graphics and is the precursor of an advanced
interactive videotex service which the cable and newspaper companies want to introduce in
the near future. The Newsday Channel, due to begin service in April, will include news,
weather, advertising, and a daily video newscast. R-E
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Exciting projects,

Select 5 fact-filled volumes
for Only $2£ (total value up to $94.75)

List $15.95 List $15.95
TROLSILESHOOTING
HICROPROCESSORS Understanding
1 DJGITAL LOGIC Bectronics

1486 1475 1050

1245
List $15.95 (paper) List $12.95

1218

1169 1467 1402
List $16.95 List $17.95 List $14.95
DIGITAL THE %m
AUDIO
TECHNOLOGY
I

1435
List $15.95

1160
List $13.95

1451
List $18.95

1283
List $12.95 (paper)

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

* Reduced Member Prices. Save 20% to 75 % on books sure
to increase your know-how

« Satisfaction Guaranteed. All books returnable within 10
days without obligation

+ Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
« “Automatic Order.” Do nothing, and the Main selection
will be shipped automatically! But. .. if you want an Alter-
nate selection—or no books at all—we’'ll follow the instruc-
tions you give on the reply form provided with every News
Bulletin

« Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes

« Bonus Specials. Take advantage of sales, events, and
added-value promotions

+ Exceptional Quality. All books are first-rate publisher’s
editions, filled with useful, up-to-the-minute information

The [ eeTranics Boos Cuue |

troubleshooting and repair |
tips, and hands-on,
do-it-yourself info . . . plus
hundreds of time- and
money-saving ideas!

ELECTRONIC
TABLES & FORMELAS

510
1

1473 1128

List $11.85

1225
List §16.95

_Video
Electronics
echnology

[

1474

1465 3as
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1113
List §10.95
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1436
List $16.95

1296
List $18.95

1276

List $17.95 List $15.85

ELecTRomcs Boak Cuus
Blue Ridge Summit, PA 17214

Please accept my membership in Electronics Book Club and
send the 5 volumes circled below, billing me $2.95 plus
shipping and handling charges. If not satisfied, I may return
the books within ten days without obligation and have my
membership cancelled. I agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling) during the
next 12 months, and may resign any time thereafter.

338 1050 1108 1113 1128 1160 1169
1183 1218 1225 1233 1245 1276 1283 1296
1332 1337 1346 1402 1406 1420 1435
1436 1451 1465 1467 1473 1474 1475 1486

Name Phone
Address

City

State Zip

(Valid for new members only. Foreign and Canada add 20 %. Orders outside U.5.
or Canada must be prepaid with international money orders in U.S. dollars.)
This order subject to acceptance by Electronics Book Club. RE-383
l--------------------
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VIDEOGAMES

An exciting new home videogame-system.

DANNY GOODMAN, CONTRIBUTING EDITOR

RADIO-ELECTRONICS

WALK INTO ANY ONE OF LITERALLY MIL-
lions of homes across the couniry and
you're sure to see this familiar sight: the
family color-TV hooked up to a
videogame console, wires running all
over the place, and the family engaged in
a ““spirited’’ conversation about whether
Dallas or Missile Command will be on the
screen tonight. That scene soon may be a
little less common, however, thanks to
the introduction of a self-contained
cartridge-programmable videogame
called Vectrex (see Fig. 1).

That is no ordinary videogame. Made
by General Consumer Electronics
Corporation (233 Wilshire Blvd., Santa
Monica, CA 90401), it features a built-in
9-inch diagonal vector-scanning display
monitor. Vector scanning produces
razor-sharp outline graphics like those
found on arcade games such as Battle
Zone. Asteroids, and (in color) Tempest.
Screen characters spin or glide smoothly.
and the tiniest specks of light serve well as
high-resolution laser blasts.

The other type of video-screen imag-
ing, called raster scanning, allows areas
to be colored in, but with less resolution.
Home TV-receivers are of the raster-scan
type.

Vectrex's self-contained design is
unique. About the size of a small
portable-TV (on its side), the unit simply
plugs into any AC outlet. There’s a carry-
ing handle built into the top of the case,
and one controller panel stows securely in
a compartment beneath the screen. The
controls on that panel include a small
joystick (it’s a little too small to allow for
comfortable control, however) and a row
of four pushbuttons. A speaker, ON/OFF/
vorLuME and RESET switches, and jacks
for two controller panels are located on
the front of the unit, in the compartment
under the screen.

Although the monitar is black and
white, each game cartridge comes with a
color overlay that helps jazz up the dis-
play and indicates which controller push-
buttons do what. One game (Mine Storm)
is “‘resident’” in the unit when you buy it.
Most of the 12 cartridges scheduled for
introduction this year are space games,
including a licensed version of Scramble.
Other games include Berzerk, Armor
Attack, a 3-D road race, and football.

Essentially a version of Asteroids,
Mine Storm is challenging even for the

experienced game player. In fact, most of
the cartridges are tough, especially at
higher levels—as they are intended to be.
In fact, one early reviewer complained
that the games were too tough—
apparently he hasn’t seen what it takes to
challenge an arcade video whiz.

This is one system with a lot of
potential—interesting game play, cou-
pled with 3-D effects and a very versatile
sound package. GCE is already at work
on future cartridges. For the avid
videogamer, Vectrex surely is the one to
beat.

Odyssey’s K.C.’s Krazy
Chase for Odyssey 2

Ever since Odyssey's (I-40 and Straw
Plains Pike, Knoxville, TN 37914)
munchkin, named K.C., was held in
chains by Atari’s legal pursuers, he has
been eager to reappear on the TV screens
of Odvssev-2 players. Now he has his
chance, this time pursuing multi-segment
monster, called a Dratapillar, that roams
through a maze. (Is that Dratapillar
perhaps a relative of Atari’s dreaded

continued on page 21
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RAVE
REVIEWS

The second edition of TCG's Master =
Replacement Guide is bigger and
better than ever! Electronic technicians
across the nation have already made it
their standard semiconductor cross
reference book, and it's no wonder. With more

than 2,600 quality TCG parts, cross referenced to over
210,000 part numbers, this guide has more replacement
line numbers than G.E. or RCA!

LOOK FOR THE FULL LINE OF QUALITY TCG

REPLACEMENT PARTS:
* Transistors » Microprocessors and
» Thyristors Support Chips

* Integrated Circuits : #"ﬁéﬂﬁg’, g;u?.off's

* Rectifiers and Diodes . Bridge Rectifiers
« High Voltage Multipliers * Unijunctions

and Dividers = RF Transistors

5 i ; » Microwave Oven
Optoelectronic Devices Rectifiers

» Zeners » Selenium Rectifiers

G.E. is a registered trademark of the General Electric Company

TCG parts perform
equal to or better than any
other parts on the market,
and come backed by an
exclusive, full two-year warranty
to prove it. You're assured of
consistent quality because TCG parts are tested on
state-of-the-art computerized equipment.
So be sure to ask your distributor for quality TCG
replacement semiconductors in the bright green poly-bags
and cartons that list device type, rating limits, diagrams
and competitive equivalents right on the package!
For your own copy of the cross reference guide that
technicians are raving about, see your TCG distributor,

or write: TCG

TECHNICIAN
COMPONENTS
GROUP

NEW-TONE ELECTRONICS
44 FARRAND STREET
BLOOMFIELD, NEW JERSEY 07003
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Now! Learnon iIJe latest...
NRI training indudes

25”’Heath/Zenith
color TV with state-of-
the-art features

® (-function infrared remote control

@ space phone lets you answer or call from your
chair

® microprocessor-controlled PLL varactor tuner

® 82 VHF/UHE, 35 cable channels

® 24-hour programmable channel selection

® electronic time display

® 4-speaker FM sound system

® choice of three cabinets at student

discount

TEL 13-4

SB87?



We've taken the
finest, most advanced,
most complete TV/Au-
dio/Video course avail-
able and made it even
better. Now NRI brings
your training up to and
even beyond today’s
technology with the
exciting, advanced per-
formance Heath/Zenith
Model 2501 TV. Now you
can learn how to service
even the latest circuitry
on the most expensive
TV sets as you assem-

ble and perform ex-
\ periments on your
W\ Heaﬂnkit/Zenith.
8 Only NRI combines
such complete
training with such
up-to-date equipment.

Choice of
Three
Specialties
And only NRI

gives you the opportun-
ity to specialize in any
of three areas. You get
the same complete
training covering TV,
audio systems, and
video recorders, but you
select your own specialty
for practical, hands-on
training.

You can choose
to build the Heath/
Zenith color TV; special-
ize in audio systems and
build your own AM/
FM stereo system; or
take your bench training
with remote-controlled
videocassette recorder
featuring NRI training
on videotape. No matter

Faoc 908
; TEL 123-4567]

Choice of specialty training on TV, stereo, or VCR

which specialty you elect, your prac-
tical training also includes experi-
ments and demonstrations with
the exclusive NRI Discovery
Lab® and your own profes-
sional digital multimeter. All
equipment is yours to use
and keep.
Learn in Your

Spare Time

No need to quit
your job or tie up your
evenings with night
school...no classroom .
competition or rigid schedules. NRI
trains you in your own home at your
convenience. You're a class of one
with complete course materials,
practical training on the latest
equipment, and the backing of a full
staff of professional electronics
educators. NRI brings it all to you.

The Professional’s
Choice
A million and a half stu-

dents have already chosen the
NRI way. And over half the prac-
ticing TV service technicians in
the U.S. have advanced their
careers with convenient home
training. Among them, it's NRI
3 to 1 over any other school
(summary of national survey
on request).

Free Catalog...
No Salesman Will Call
Get all the facts on
complete, convenient NRI train-
ing. See all the equipment, look
over complete lesson plans,
check out our convenient time
payment plans. And see the
many other opportunities in
fields like Microcomputers, Elec-
tronic Design, Communications
Electronics, and more. Send
postage-paid card and see what ad-
vanced training is all about. If card
has been removed, please write to us.

—

Practical training on a real state-of-the-art
TV using professional equipment

NRI Schools
McGraw-Hill Continuing
Education Center

NB 3939 Wisconsin Ave.

I‘}n . Washington, D.C. 20016

We'll give you tomorrow.

£861 HOHVYIN
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The COEX

Anatomy of a Printer

FACE—Interface with RS-232, —
Centronics, Apple, I[EEE-488 DN = ered Memory

HEART—6 Month Warranty. Print
Head Rated for 100 Million Character

MUSCLE—Original Plus 2 Copies Life Expectancy
(Carbonless Sets)
®
I BACKBONE—9x7 Dot Matrix, Bi-
o— directional Printing, Logic Seeking
Carriage Control. Standard
FLEXIBILITY—Selectable Endelierd Riohen,
Character Pitch, Line Spacing
and Line Feed
DEXTERITY—80 Column, 96 Column,
132 Column, Graphics and Block Print
SPEED—80 Character Per Second. .
Tractor or Friction Feed. The EPSON Alternative
SPECIFICATIONS:
CHARACTER FORMATION PROCESS . . . Serial, impact dot matrix
STANDARD FONT ......ovviinnnnn. 9 x 7 (7 needles). 6 x 6 for graphics printing
PRINTING DIRECTION ............... Bi-directional
NUMBER OF COLUMNS. ............. 80,96 or 132. (40, 48 or 66 for enlarged characters)
CHARACTERSIZE........ooivuiunens 2.57 mm (.101") x 2.0 mm (.079") for standard Ll
8 Col L 4C rolirm 10, C21 for B0 ol 12 G 38
CHARACTER DENSITY.....covvvnn.. 5 CPI for 40 column, or 80 columnn, &
for 96 column and 16.7 CPI for 132 column
LINESPACING. .......oovneenannnes, 1/6¢,1/8" and 1/12" BeSt Of all' the pnce B L Tl
PRINTINGSPEED ........cvvvennn... 80 characters per second
NUMBEROF COPIES ........ovvuun., 2 (original plus 2 copies for cabonless sets)
PAPERWIDTH ......c.comenisnmnnnn 8" to 10" for ffricl:iorl—fed paper and 3" to
10" sprocket-fed paper
INKEDRIBBON.......ovvvnivnnnninn Standard Underwood spool type 1/2" (13 mm) wide COEX 80' FT
by 11.5 yards (10.5 m) long
DIMENSIONS. ... ..\ veeenneinennnns 387 mm (15.3") wide by 309 mm (12.2") deep by OPTIONS:
RSt s St s S S COEXA nterface Card ol Apple sl Ll SN ET :
POWER CONSUMPTION. ............. 90 watts maximum operation 25 watts standby Derno Disc for Apple Available to Dealers
WEIGHT e b AN L ey, . 8.5 Kg (19 Ibs.)

Dealer Inquiries Invited

“Have You Kissed Your Computer Lately”

Components Express, Inc.

meN 1380 E. Edinger ® Santa Ana, Calif. 92705 ® 714/558-3972 @

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax.

CIRCLE 8 ON FREE INFORMATION CARD



VIDEOGAMES

continued from page 14

Odyssey

K.C's Krazy Chase

GRAPHICS

SOUND S |

EASE
OF LEARNING
CHALLENGE

VALUE

Centipede? No one is saying.)

K.C.'s Krazy Chase is one of the first
Odyssey cartridges to be compatible with
Odyssey’'s speech-synthesis module, The
Voice, although that accessory is not
required. The game is deceptively simple
at first. You control K.C.'s movements
through the maze. while the six-segment
Dratapillar and two smaller characters
(Drats) join forces to pursue K.C. Your
goal at each level is to make K.C. gobble
up the Dratapillar’s segments without
being eaten by the Dratapillar’s head or
touched by a Drat. Once you eat a
segment, however, the Drats turn white
and flee for a few seconds. Catching up to
one causes it to stop and spin while you
collect bonus points. The basic strategy
then. is to have K.C. chase after the
Dratapillar from behind. Of course, if you
can cut off a few segments from the
moving Dratapillar, they stop, giving
K.C. plenty of time to chew them up.

The Voice can be distracting during
game play. It seems to issue warnings
like, "*Run’’ and ‘‘Hurry’’ at
random—K.C. can be miles away from
the nearest danger, and the voice will say
“Look Out.”” That's disappointing, but it
redeems itself at the end of each level
(when all Dratapillar segements are

eaten) by letting out a contagious,
high-pitched laugh (while K.C. hops up
and down) and saying. “‘Incredible!™
(while K.C.'s mouth moves). It will take
quite a while for the novelty of the laugh
to wear away. :

I recently had out-of-town friends stay
over a weekend. They didn't own a
videogame, so their children, aged 7 and
9. were thrilled to have the luxury of
having five different video-game systems
and dozens of cartridges to keep them
busy. The one cartridge they kept coming
back to—and one that the non-gaming
adults seemed to enjoy most—was
K.C.'s Krazy Chase. That's a pretty good
testimonial in my book.

Mattel

Bomb Squad

GRAPHICS

ease| | L1 ]| =
OF LEARNING 3

varve el bl UL T

While the codebreaking games are not
necessarily new, Bomb Squad from
Mattel Electronics (5150 Rosecrans
Ave.. Hawthorne, CA 90250) is
decidedly different and fresh. The game
is designed for use with the Inrellivoice
speech-synthesis module. The speech

from the module is used to prompt you
through the steps of the game. Thus,
although some is merely ornamental,
much of the voice output is an integral
part of the game play.

The scenario of the game puts you on a
bomb-disposal team whose job it is to
determine the correct code numbers (only
one number at the easiest level) that will
defuse a bomb set to destroy a large
portion of the city within thirty minutes
(game time, not real time). Each code
number is hidden behind a grid of 20
squares. Each square of the grid in turn
represents an electronic circuit that needs
fixing before you can see whether or not
the square contains part of the number.
You need to fix as many circuits as you
can within the time period to figure out
the code number from the exposed
squares.

When you choose a circuit to fix, the
work really begins. The screen becomes a
colorful circuit board, with several
components highlighted. The
demolitions expert, named Frank, calls
out to you (via the Intellivoice module) to
either cut out certain components (and
substitute jumper wires) or replace them
with spare ones located above the circuit.
In the latter instance, however, you may
have to try several components to
determine whether you're to follow the
shape or the color of the original. In any
case. you have to follow the correct
sequence that Frank calls out, or you're in
big trouble.

While you and Frank are busy
performing circuit surgery, Boris (the
terrorist who planted the bomb) razzes
vou with phrases like, *‘It won't be
easy.”” and a European-style police-car
siren rises and falls in the background.

Breaking the code is cause for
celebration: an on-screen fireworks
display over the city’s skyline and Frank
hearty proclaims that **You're a hero!"
But if you guess wrong, he says “*Oh,
no!’"—and the skyline loses one-third of
its buildings in an explosion while the
waterfront ripples from the blast.

Bomb Squad is not a game to pick up
for an easy or quick play. You'll need to
understand the manual thoroughly before
vou get the hang of it. And be prepared for
a lengthy sit-down. If adventure and
strategy are your games. you'll enjoy
Bomb Squad., but it's not something you
will play over and over in one session. R-E
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15 MHz TRIGGERED

4 g —
s fS PRECISION SN

e
5 ALL FOR OUR
GRAND OPENINGY
PRICES
Mode automatically shifts between
CHOP and ALTERNATE
Bright P31 blue phosphor
Front-panel X-Y operation
Differential input capability
19 calibrated sweeps—.5uSEC/cm
to .5SEC/cm

Sweep to .1.SEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

oA PRECISION

30 MHz TRIGGERED
SCOPE

GRAND OPENING|

S PRICES

Built-in signal delay line permits
view of leading edge of high fre-
quency pulse rise time.

Triggers on signals up to 50MHz

Rectangular CRT with P31 phos-
phor

Mode automatically shifts between
CHOP and ALTERNATE

oA PRECISION

MODEL

70 MHz. Dual Time
BASE SCOPE

CALL FOR OUR
GRAND OPENING

PRIC
1570 o

® 1 mV/division sensitivity to 70 MHz
® 500 pV/division cascade sensitivity

® Four-input operation provides trig-
ger view on 4 separate inputs.

® Alternate time base operation

®m Switching power supply delivers

best efficiency and regulation at
lowest weight

100MHz Dual Time

»
1< PRECISION ST g rnrs

While quantities last

1mV/division sensitivity to 100MHz
500 V/division cascade sensitivity
2ns/division sweep rate with 10 x magnifier
Four-input operation provides trigger views or
four separate inputs
Selectable 1M(} or 501} inputs
Alternate timebase operation
20MHz bandwidth limiter for best view of low
frequency signals
Lighted function pushbuttons employing
electronic switching with non-volatile RAM
memory
Switching power supply delivers best efficiency
and regulation at lowest weight
m Selectable frequencies for chop operation
PRICE DOES NOT

KEITHLEY

Model 128: Beeper DMM
designed to meet the tough specifi-

cations of a major computer
manufacturer. See/hear display
includes over/under arrow and

on/off beeper.

Model 131: 0.25% accuracy
added to the easiest to use handheld
DMM. Color-coded front panels for
maximum clarity, minimum

confusion.
Model 128: $139.00
$124.00

Model 130:

DIGITAL MULTIMETERS

Model 130: Keithley user
research led to unique DMM

designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 44-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A
range standard on all Keithley
handhelds.

Model 131: *139.00
Model 135: $235.00

INCLUDE PROBES

~ We don’t just take
orders we ship orders
Advance Electronics
endeavors to keep everything
we advertise in stock for
immediate delivery.

= Mastercharge & Visa shipped within 24 hours.
= Bank checks or Money Orders shipped within 24 hours.

4]

allow 3 weeks for check to clear.

® All prices plus shipping charges. Please call for appropriate
charges. Use our toll free number.

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

Quantities are limited




4% DIGIT

ITACHI 0SCILLOSCOPES FLUKE]  yymmeress
V134 10MHz Dual Trace Storage m Frequency
V202 20MHz Dual Trace MODEL 8060A 2’“0';3;:;9‘"9"‘3 to
V203 20MHz Dual Trace w/delay sweep —
V209 20MHz Dual Trace Portable dB measure-
V352 35MHz Dual Trace wi/delay line T - ments
V353 35MHz Dual Trace w/delay sweep N 1
V509 50MHz Dual Trace Portable E; T}l%:‘;i-a?gura-

w/delay sweep : 10 nA and 10 m0)
V650 60MHz Dual Trace w/delay sweep . sensitivity.
V1050 100MHz Quad Trace w/delay sweep ' (' §

Relative measure-
ments

4| Allin Stock Ready for immediate shipment.
Call for our Special Grand Opening Prices. | e 10 RMS

All Hitachi Oscilloscopes feature 2 year parts and

labor warranty. ® High-speed

Beeper

INDUSTRIAL

~gm—TRANSISTOR POWER SUPPLIES lve reference func-

9
= 5208 wooe.  299%  wmope | acouracy
= Now with HI/LO Drive $279m 1601 was 375 1650 4V, 10 nA

® Works in-circuit when and 10 m(}
others won't was *354. s e 3 sensitivity.

® |dentifies all three tran- = DSOVDC = Exclusive tracking circult
sistor leads variable; 0-2A In four ranges = Fixed output 5VDC, 5A

= Random lead connecuon Ll :n:ymﬂm.ﬂhlb ® Two 0 to 25VDC cutputs at 0.5A

Fully sutomatic,
= Audibly and visually in-  Porect for sobd sat sorvicng  overiadprotecion

dicates GOOD transistor

FUNCTION GENERATORS CAPACITANCE METERS
_ : MODEL LRy COLOR
so10 $179% — i $179> PATTERN GENERATOR
ool oS $220. ﬁ was $220.  was $185.

020 $299%

was $379. MODEL 830 MODEL 820

MODEL 3010 SWEEP FUNCTION % :ﬁr:?:é‘&m- = Resolves to 0.1pF MoDEL 54095 |
S s ot s MODEL 3020 ® 4 digit easy-to-read 1210

Sine, and
u Variable and fixed TTL n;;::‘ Gt cos pack from 0.1pF to 200mF LED display was *159

= 0.1 Hz to 1MHz In six ranges . y n generator, u 0.1pF resolution = Fuse protected ® Generales 10 stable patterns in-

cluding crosshatch, 7x11 dot, [
= Push button range and function : m 0.2% basic aga]nst charged gated rainbow ln=d pu:ty. |

» Typlcal sine wave distortion under : accuracy capacitors R o

vice use
0.5% from 1 Hz to 100kHz i

m 3'% digit LCD display ® Overrange indication

= = R
TESTER o 1€ PRECISION tions identical to MODEL 8062A
s 8060A.
$1 89 True RMS measure-
was $239 ments to 30 kHz. |
(s, -,._.J'-\-% !  MODEL 3 Basic dc - / K

ADVA

FHONICO

26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030




LETTERS

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

RADAR DETECTORS

The October 1982 issue of Radio-
Electronics contains a letter on radar de-
tectors by Mr. J. Frank Fields. Much of his
letter is aimed at a letter of mine which had
been published previously, but much of it is
beside the point, because | had expressed no
opinion in regard to the accuracy or reliability
of radar speed measurements but had limited
my discussion to the probable use to which
radar detectors were put.

To support his views, Mr. Fields offers 20
years' experience as a physicist with the De-
partment of Defense. To support mine | would
offer over 50 years of driving experience.
During that time, | have driven over a half
million miles in 40 of the 50 States and in 10 of
the 12 Provinces of Canada. Everywhere |
have gone, | have observed that the vast
majority of drivers exceed the speed limit
when they think they can get away with it. Any
impartial person can check that for himself by

taking his car on an unpatrolled section of
expressway and seeing what happens when
he drives at exactly the speed limit—nearly
everyone else will pass him. From that, |
would conclude that is is the intent of most
drivers to break the speed-limit laws.

At the same time, | have observed that
when a police car is visible, all traffic slows
down. From that | would conclude that it is the
intent of most drivers to avoid getting caught
for speeding. Whether they accomplish that
by having one eye peeled for a police car, or
by use of an electronic device is immaterial.
The intent is the same.

Mr. Fields then gives some “other” uses for
radar detectors, but it will be noted that in
each case he starts with the assumption that

‘the car is being driven within the speed limit. If

my observation (that drivers who consistently
drive within the limit even when they are un-
observed by the police are insignificant por-
tion of the total driving population) are cor-

rect, then it follows that Mr. Field's other uses
for radar detectors are insignificant when
compared to the primary most probable use,
which is to avoid getting caught speeding.
RICHARD KOLASINSKI

Richmond, MI

COMPONENT CHECKING

| enjoyed Karl Thurber's article on buying
mail-order components (Radio-Electronics,
September and November, 1982). | would
really like to make several additions to his
excellent article.

When checking diode or transistor
junctions with a VOM, the readings are rela-
tive to the voltage and current impressed on
the device. | have found the r = 1 current on
various chmmeters to be as much as 320 mA.
Readers would be advised to measure their r
x 1 scale with a milliammeter so they don't
overcurrent the device under test. Away to do

RADIO-ELECTRONICS
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We accept VISA, MC,

Min. order $10.00 - add

C.0D, CHECK or M.O. 5% Shpg and $1.00 Ins

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECDN DS”

RESISTOR ASSORTMENT B2508 - 700 pes (1 each below assortd) $ 22,50

TI LOW PROFILE
ARIES ZERO Stock No. B2501 10 ea. of 10-12-15:18-22:27.33.39-47-56 OHM 58 asch SOCKETS ﬂ
INSERTION Stock No. B3502 10 ea. of 68-82-100-120-150-180-220-270-330-390 OHM tor any ST N",) b
FORCE Stock No. B2503 10 ea. of 470-560-880-820-1K-1.2K-1.5K-1.8K-2.2K-2.7 OHM  3%sorimant Tin plated phosphor MLl e I, i I
o plated phospl pins L
SOCKETS - Stock No, B2504 10 ea, of 3.3K-3.9K-4, TK-5.6K-6,8K-8.2K-10K-1 2K-15K-18K OHM bronze contact - 3 wrap with gas tight seal
camacliatad trua 2etoinsertion Stock No. B2505 10 ea. of 22K-2TK-33K-39K-47K-S6K-6BK-B2K-1 00K-120K OHM Stock
“tin plated salder tail pins - Stock No, 82506 10 ea. of 150K- 1 80K-220K-270K-330K-390K-4 TOK- S60K-680K- B20K-OHM No. NoPins 1-24 25 100 No. NoPins 1-24 25 100
capable ol being plugged nto Stock No. B2507 10 ea. of IM-1.2M-1.5M-1.BM-2.2M-2.TM-3.3M-3 OM-4.TM-5.6M-OHM 11301 B8 $ .45% .40% 35 H:g; ‘: s :: ::g s:s
dip sockels, including wire wrap 11302 14 .68 .59 ' - -
WILD ROVER 60/40 ROSIN C?‘HWE SSLDEH M 72 B4 .53 11203 16 .21 .18 16
Touch switch capsule. Etock LT"“ e Br 11304 18 .82 .73 .66 11204 18 24 21 9
Stock Mo, of Operating molion is 005 without the No Rl Itanl] S (o, ] ik 11305 20 1.11 .99 .90 11205 20 .27 .24 .21
Mo, Pins 19 10-49 50 use of a levered arm. Extremely fast an 50075 o652 9 LS $1.18 11306 22 1.26 1.12 1.02 11206 22 0 28 23
11055 24 4,98 $4.35 $3.50 and off with low noise. Normally oper - 500TE 062 28 4 239 . 3 i ) . ;
11056 28 S15 450 4.05 raed 115 VAC,1.87mp-30. milliohm re: 50077 062 50 B 425 11307 24 141 1.25 1.4 11207 24 .33 .30 25
11087, 40 8517 895 536 |[f Mstavces.015mdlus5yii00 hick s0078 032 33 15 131 130 f 11208 28 .38 .34 .29
11058 12.02 10.50 9.45 Stock No. 19 10 25 50079 032 BES 4 247 11209
8

12008 $ 1288 112 § .85 50080

ELPAC POWER SUPPLIES - DC/DC CONVERTERS
LD R el el St .& M P AC Volt-A
W oo, y : allows singling o duct t of
T ol e L hsa aeree I sl b4 a1 3 DIGITAL MULTIMETER A BT diar aARe Bl
=3 , 3143 05 ingle rotary switch opera- 457
::::: ::;:; !Z:Z :::g: g:: ::- :‘u .’1 os ::: tion. Large, easy to read 5" / Stock Mo. AC Amperes Price
13438 CBI81Y 3070 15:07 OO0 A8.51:305 788 3-%digit display. 800 hours J—<a sgg 13730 o254 $39.50
— 13839 CEMIOM 1070 0:07 010 4B 51305 78S operating life with single 9v ‘ 5% 13731 0150'“ 39.50
= ] 130 COMI4 3070 20T O10 4B ST08 T8 battery. Seven functions— 13732 o-100A  39.50
h‘ VS WTRE (DC Volts, DC Amps, Ohms, “\ ACCESSORY LINE SPLITTER
P e er e ey s i air e AC Volts, AC Amps, Diode \G’ \  allowsfastreadings of AC powercon-
i 5 5 s 2 a N J oft
Stock Mo, 13801- “Fleppy Disc 13831 CLIOY 4076 15107 100 :::‘: :-: :: :::: ﬁ;g g:i‘a:ﬁ:l#"gﬁa%iﬁua \\\\O 2&:"59;;;3;&0!:5_"“3 E:;;'ﬂmem with
1 1384 CLIEIY 40TO 13:07 100 v i3 AN
h*"su““'n $1 0990 13835  CL3804 4070 8114 S0 €51a1 Tl 7T MBS $75 Stock No. Carmying case with b Stock No. 13727 39.95
Winchaster Drives = 13838 CLINTA 40T O 21 50 BSTel 2177 23S 62504
e i = Full 1 year warranty beit loop 7. 50 T SIZED
130011 Date Shast for 13001 525 138251 DATA SHEET FOR OC OC CONVERTERS. 23 = @ ﬁﬁEERYSTESTER
e for all types of small batteriesfrom
ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED F E__ ——1) [, Of 1.35v to 4.5v 313 95
e TN Iadee PIN FORMING TOOL © 1 r—2 Stock No. 13723 .
utput « Curmam =
- . Pt W " ar . 5
P e (ores heine ridbi Tt puts IC's on their true row to row spacing. One :uotla‘:‘nlnﬁérgn e Tele biias
13803 SOLVISAZT 13 15A wes N sideisfor.300 centers, Flip tool overfor devices < ag g
gt iy £ Lh o T Sl on 600 centers. Put device in lool and & into lighter socket and indicates bat-
i ;L:gé: :; ?T :}':.E squeeze. tery condition and charging rates.
e sowaers 15 33 e ONE TOOL DOES 8 Thru 40 PINS! stock No. 13736 $1 5,95
anz SOLYIO- 2 204 59 93
400 1 Poa IRkt SOLY B Eer = Stock No. 11058 $1 2,95 AC VOLTAGE TEg‘:En
‘ plugs Into any 110v service recept-
OK MACHINE 2":3;2_:_::;"; 122985 1A B0 IC EXTRACTOR able to check time voltage over 50-
IC1 13206 - 16 pn 150 VAC
*| EXTRACTION KIT 1338520 o One-piece, spring steel con- Stock No. 13735 $14.95
o= | incles 0P G extraciers g 13209 22 o struction. Will extract all LS|, MS| VOM-MULTITESTER
‘ | o i 10 4 s Toos tat 130138 and SSL devices with B to 24 versatile Volt-Ohm-Milliammeter in
AR | GHBES g VRoatie and rega 13383 95 B PINS.  stock No. 10 small package 95
" ralos Stacke. 37 74 L] $1.82 perpack | = 13313 $2. Stock No. 13729 $1 3.

TOLL 800-526-5960
FREE inNJ (201) 996-4093

Drawer Q Milford

Send tor Fr
over 1100

SINTEC..

NJ 08848-9990
CIRCLE 16 ON FREE INFORMATION CARD




that is to measure the resistance of a good
silicon or germanium diode with a milliam-
meter in series with it. Write the current read-
ing (in the forward direction) on the VOM case
for reference. Keep in mind that some
ohmmeters may have reversed polarity on
the test leads, and that some digital ohmmet-
ers have such low voltage and current that a
good junction will check open with either
polarities.

Salvaging used components has great
educational value. After testing thousands of
resistors, capacitors, etc. the technician de-
velops a good sense of how components
change or fail. | use salvaged components to
run "destructive’ life tests. Do you know how
hot a resistor gets at full load or how many
volts you can put across a 400-volt capacitor
before it blows? Lastly the sources of com-
ponents mentioned in the article are also a
good place to buy good industrial quality but
old test equipment.

DELBERT S. SHAFER, CET
Warren, OH

VOLTAGE FREEZER

Leonard Lee's voltage-freezer circuit (New
Ideas, Radio-Electronics, November 1982)
is @ good solution to what is sometimes a
vexing problem in circuit accessibility. | do
have some comments on protecting the com-
ponents in the circuit to ensure a long and
healthy life, however.

First, if the circuit voltage being measured
has a low impedance, the tantalum capactor
could be damaged by a characteristic of solid
tantalums—Ilack of electrolyte mobility. The
current should be limited a series resistor to
333 mA. In addition, if the leads are even
briefly reversed, the capacitor could be dam-
aged. A better idea is to use a polypropylene
on polycarbonate capacitor. An additional
advantage to those capacitors is lower leak-
age, and no series resistor is required.

Second, a series resistor should be used
between the capacitor and the non-inverting
input of the op-amp. Since op-amps can be
damaged in any number of ways (input sig-
nals outside the supply rails, excessive
differential-mode voltage due to slew-rate
limits, etc.) the resistor (about 10K is enough)
can limit the input stage current to a safe
value in case of a reversed or out-of-limit
input voltage. That series resistor will not add
any error because of the high op-amp input
impedance.

Third, be sure that you never turn off the
supply voltage while the storage cap is still
charged. That will result in a high substrate
current in the IC after which you can kiss it
goodby! Always discharge the cap before
shutting off the voltage freezer.

CHAS. HANSEN
Tinton Falls, NJ

WHAT'S BETA?

| must compliment Manny Horowitz on his
fine series written about analog circuits. It is
an excellent review for me, and it also enlight-
ens me about some subjects | have not
studied.

There is an error however, in an equation
as published (Equation 3-b in August 1982
issue). As written it is B = =¢/(=-1). When
trying to prove the formula (i.e. how is it de-
rived?) by substituting I/l for B and I¢/Ig for
= and 1 replaced with Ig/lg, it reduced to lg =
Iz — I. This is incorrect because lg = Ig +
lg. At first, | thought my algebra incorrect (| still

did not notice that the formula was wrong)
and only when plugging in an assumed o (=
= .99 when B = 100) in the original equation
and getting a negative B for an answer did |
realize that the denominator was reversed.
The correction equation is B = =/(1 — ).

There is also a statement that bothers me.
It appears in the next-to-last paragraph on
page 54: "Because the emitter current is
equal to the base current multiplied by be-
ta...” That is only an approximation. | learned
that:lg = /(B + 1)solg = Ig (B + 1)and I
= |gB, neglecting leakage currents. | realize
that it seems nit-picky on my part; however,
having survived through 3rd Semester Elec-
tronics at Idaho State University (an excellent
program and faculty by the way), | am con-
ditioned: Ic = Igp and not I = g, although
that approximation can be used in many in-

stances. My point is that the word “approx-
imately” should be used as a clarification and
caution so that a beginner might not get mis-
led and confused.

ANDREW HITT

Boise, ID

NOT HIS WHOLE LIFE

Hurrah for Joseph Miller's letter suggesting
that you ease off computer articles. New all-
band receivers, amateur transceivers,
scanners, radar detectors, and hi-fi receivers
are hitting the market every day. Let's hear
about them. Although | own a computer, it's
not my whole life—I hope it doesn't become
yours.

JOHN R. MYERS, K5CUY
Kingsland, TX R-E

Universal bregdboarding elements
with 840 solderless plug-in tie points.
O Combines distribution system with
A"xA" matrix. O Compatible with all DIPs
and discretes with lead diameters up to
032". Needs no special patch cords.

ERASABLE CIRCUIT BUILDING.

Build a circuit almost as fast
as you dream it up. Pull it
apart and do another-

everything's as good as new.

Our versatile Super-Strip
mini-breadboards give you
the same top-quality con-
tacts you get in our full-
scale ACE All-Circuit Evalua-
tors. Not so “mini;’ either.
You can build circuits with

P.0. Box 603

as many as nine 14-pin DIPs.
Instant-mount backing
and quick-removal screws
make stacking and racking
a snap, too.
Where to buy? Phone (toll-
free) 800-321-9668 for the
name of your local AP dis-
tributor. In Ohio, call collect
216-354-2101. And ask for our
complete AP catalog.

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive

Mentor; Ohio 44060

(216) 354-2101

TWX: B10-425-2250

In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21 ¢ D-7031 Weil 1 « W. Germany
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“I built this 16-bit
computer and saved money.
Learned a lot, too.”’

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won't become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: DIAGNOSTICS:
128K-768K bytes Memory self-test

MICROPROCESSORS:  ©@npower-up
16-bit: 8088 AVAILABLE SOFTWARE:
8-bit: 8085 Z-DOS (MS-DOS)
4 CP/M-85
DISK STORAGE:
Built-in standard Z-BASIC Language
5.25 disk drive. Microsoft BASIC
320K bytes/disk Multiplan

SuperCalc
KEYBOARD: WordStar
Typewriter-style, MailMerge
108 keys, 13 Data Base
function keys.

: Manager
18-key numeric pad Most standard
GRAPHICS:

8-bit CP/'M
Always in graphics mode. Software
640h/225v resolution;

up to eight colors

are available

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

128K bytes standard Optional

The H-100 is easy to build the step-by-step Heathkit
manual shows you how. And every step of the way. you
have ourpledge “We won'tletyou fail.” Help is as close
as your phone. or the nearest Heathkit Electronic Center

And what better way to learn state-of-the-art computing
techniques than to build the world's only 16-bit/8-bit
computer kit? To run today's higher-speed. higher-per-
formance 16-bit software. you need an H-100. It makes a
significant difference by processing more information at
faster speeds.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/ Zenith 8-bit software.

Want room to grow? The H-100's standard 128K byte
Random Access Memory complement can be expanded
to 768K bytes compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memaory expansion and additional peripheral devices.
Increasing future upgradability of the H-100.

High-capacity disk storage. too. The H-100's 5.25" floppy

disk drive can store 320K bytes on a single disk. The

computer also supports an optional second 5.25 and

external 8" floppy disk drives. And an optional multi-
megabyte internal Winchester disk drive
will be available in the near future

The H-100 gives me the most
for my computer dollar!




Critical circuits are pre-assembled. making the H-100
easier and faster to build!

Want beautiful high-resolution graphics? You can create
extensive charts, drawings. graphs and symbols to meet
your needs using the H-100's bit-mapped graphics
and its 640 x 225 pixel video display.

The H-100 gives you total communications flexibility
Three interface ports let you plug in dot-matrix and
letter-quality printers. as well as other peripherals

Compare the H-100's exceptional capabilities
with other desktop computers:
1BM

Heathkit Personal Apple
COMPUTER H-100 Computer 1n

MICROPROCESSORS
16:-tit 6068 8088
B-pit 8085 6502

RANDOM ACCESS MEMORY
Minimum 128K8 16KB 128K8
Maximum THEKE 576KB 256KB
FLOPPY DISK STOBAGE
Per Diskelte 320K8 J20KB 140KB
Maximum Internal b640KB 640KB 140KB
8 Floppy Support Standard - -
EXPANSION SLOTS Five 5-100
(tour available)

Five (three Eight
available)

| O PORTS

Parallel Optional

Senal Optional

VIDED DISPLAY
Line Columns 25x 80 25 x 80 24 x 80
Pixels Colors B40 x 225 640 x 200 560 x 192
(8 colors) (2 colors) (16 colors)
320 x 200
(4 colors)
CP M-85 CP M-86
2:D0S (MS-DOS)  PC-DOS (MS-DOS)
UCSD P-System

External disk storage available soon

OPERATING SYSTEMS Apple SOS

Information current as of 8 31 82

Learn by building When you build and operate the H-100.
you learn mare about this sophisticated computer sys-
tem and its unique 16-bit 8-bit software capabilities

Learn from outstanding documentation. One of the most
important parts of any computer system is documen-
tation and Heathkit documentation 1s among the In-
dustry's best Our instruction and operating manuals are
fully detailed. in the world-famous Heathkit tradition

Learn by doing. Many of our software programs come
with a complete set-up an@ operating manual. More
complete than most other software documentation. each
manual not only tells you what the program will do it
shows you the easiest way to accomplish each task
We back you all the way. With Heathkit computer prod-
ucts. technical assistance and expertise Is as close as
your telephone — or the nearest Heathkit Electronic
Center.' Complete technical assistance and service 1S
available at over 60 locations nationwide

Buy from a leader. When you choose a Heathkit com-
puter. you get the backing and reliability of the world s
leader in quality electronic kits for over 50 years! You
can count on us for quality. service. reliability and value
at kit prices that give you more computer for your dollar!

See the H-100 in action. Visit your nearby Heathkit Elec-
tronic Center. which
has the world's first
16-bit 8-bit computer
kit. peripherals and
software programs on
display. See your tele-
phone white pages for
the nearest store loca-
tion. Or mail the cou-
pon today for a FREE.
full-color Heathkit

hic ‘
Always in graphics mode, you computer catalog

can control each of the H-100's
144,000 screen dots! (Color
graphics optional)

CLIP COUPON AND MAIL TODAY TO:
Heath Company, Dept. 334-994
Benton Harbor, Ml 49022

Please send my FREE Computer Catalog, with details on
the new 16-bit/8-bit H-100 Computer Kit, today!

Name
e T
e

CP-218

Heathkil Electronic Centers are units of Ventechnology Electronics Corporation
Heath Company and Ventechnology Electronics Corparation are subsidianies ot
Zenith Radio Corporation Prices. product availlability and specifications are
subject to change without notice

Heathkit

‘Company

CIRCLE 70 ON FREE INFORMATION CARD




RADIO-ELECTRONICS

]
[=-]

EQUIPMENT REPORTS

THOSE OF US WHO ARE INTO ELECTRONICS
as well as computers enjoy the best of
both worlds. Have you ever wondered

VoiceTech Speech Synthesizer

OVERALL
PRICE

r----.-.l

7 o s
/l".lLUE

how computerists who are not electroni-
.cally oriented get along? You have to
assume either that they cannot enjoy the

full benefits of their computers or that
they have fat wallets.

We, on the other hand, usually won't
hesitate to pick up a soldering iron to
build some add-on for our systems. We’ll
even take the covers off and go inside our
machines to make a modification or repair
now and then. What that means is that we
can keep the expense of maintaining and
expanding our computers relatively low.

Nonetheless, there is one computer
application that, because of its cost, has
been off limits even to builders. That
application is speech synthesis. There are
few computerists who would not at least
like to experiment with adding speech
capability to their systems. Many also
have specific needs for computer speech;
among the fields where it might be useful
are early childhood education, working

( TRITON MARKETING Corp.
679 REMSEN AVENUE

TOLL FREE HOT LINE

1-800-221-6838
We Accept Mastercard and Visa
BROOKLYN, N.Y. 11236 1-212-348-8000
f MICROWAVE TV [ SATELLITE TELEVIS
= DCV - 200 TRITON:
- @ Ideal for Medium
) V— Slonai Areas A NEW APPROACH
@ 45 &8 System Qain TO
® 1.9-2.7 GHz
_: @ Bullt In A/B Switch SATELLITE TV ...
g @ Al Cable & Hardware
—$129.95 —
MDC - 23D DON'T BUY LESS8 BYSBTEM THAN YOU WANT, OR MORE
T THAN YOU NEED. OME PHOME CALL WILL INSURE THAT
g L YOUR SATELLITE DOLLARS ARE WELL SPENT.
@ 2 Microwave Stagea
© 53 ¢8 System Qa0 ALL TRITON 8YSTEMS ARE EXPANDABLE. START WITH
® r1-t¢ aHx THE "ADVENTUER" AND YOU CAN ADD COMPONENTS A8
@ Bulit In A/B Bwitch - ) YOUR MEEDS CHANGE.
P AY.03%e 3 Hardware A\ NO BYSTEM IS GOMPLETE UNTIL YOU DECIDE IT 18......
—$149.95— ADVENTURER: 10’ fiberglass with pole polar mount, Avantek 12°K LNA, Gillaspie
7600A receiver, electronic scaler feed, 100’ wire and instructions. $ 2278.00
MDC - 23P
'J:'{ ® 3.76 sq. ft. Parabolic STARGAZER: The "ADVENTURER" plus East/West motor drive. 2028.00
B3 Nicrowsss, Swoss STATESMAN: The "ADVENTURER" plus a programable motor drive. 8028.00
\ @ 57 d8 System Gain 1} 8378.00
AT PERFORMER: The "STATESMAN" with a stereo processor for all stereo formats, «
c' = ‘ D Am Sunoh EXECUTIVE: The ultimate system with wireless remots control. Featuring a 10!
— ® AN Cable & Hardware fiberglass reflector, pole polar mount, IR remote, auto polarization
$199.95 — of Avantek 100°K LNA, all stereo formats, prbgramable motor drive. 3780.00
URBANA: A true roof mountable system weighing only 160 pounds. With an
WE CRHHY A EGMFLETE LINE UF Avantek 120K LNA, Gillasple 7600A receiver, scaler feed and
t .
CABLE T" EHH"EHTEHS & UEEUBEHS (& rotator, East /West motor drive,100' wire and instructions 2300.00
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Fordham
Prices on
Test Equipment

Now Fordham is passing on to customers the hugest savings

We're offering the quality of name brand products and the

possible on test instruments. To help celebrate the opening of benefits of our volume purchasing power. While supplies last
our new 40,000 square foot facility on Long Island, we've we guarantee these unbelievably low prices.
purchased an extra large inventory of B&K Precision products. |

8-Trace, 4 Channel 100 M
Dual Time Base ScopeHz

e nes 1489
BX

31/> Digit LCD
Autoranging DMM

95
5 wow [ Dmr

each

= - m: .
| 1
! g J
automatic, auto- ‘ @ |
2 f:;ges on all functions. ;9

e Range lock holds any
range.

e 0.1% accuracy.

e Fast reading.

e 05" LCD display.

e Autozeroing,

e Autopotarity on' all

. 2l 2y A
rangzsie continuity sw;go MHz response, 3.5nS rise time ® 2nS/div.
i p rate with 10X magnifier e Trigger views or
Aldiies four separate Inputs e

e Varistor and fuse over

: Dual tim
o Inputs or 50 ohm Input 19 base/a1M.ohm
load proteclion.

mHz ® CH 1 frequency counta v Sensftivity to 100

Y counter output e
\ded. s pu Delayed
e RF s:ueUL ha seleny .Wga;f)t.ci?nns 10 0.5 seconds e Alternate timebase
° Meeds M fraquencles POWer supply @ Selectable chop
standards. quencies ® Voltage and current probe calibrators
“-...\__ :

Low Distortion

Function Generator ] Tester
gﬂodel 3010 pemmt Model 5208
ed. 3229@(] T — C

Now [Risiies

each
and

& Restores color
b/w picture ubes
like newl Uses the most
mpaweh rful restoration !

C ;gﬁ (:d gxnc?:rsriw v\;«ﬁ r-:-n_inimai danger to the

et all e e ultiplex test technique

*18722.

® Generates sine, square and triangle
waveforms  Variable amplitude and fixed
TTL squarewave outputs @ 0.1 Hz to 1 mHz

‘519 Zasch ‘. ‘

ing @ Hi/Lo drive @ W(_JYKS in-
SR 1esl|ngmers won't @ Identifies leads

in six ranges @ Typical sine wave distortion circuit when © ndom lead taneous § of color CRTs simy}-
under 0.5% from 0.1 Hz to 100 kHz eVariable of bipolars andnitEijTe.zeEtaOK ‘beep even CRI]L;"UMEr aclual operating conditions
DC offset for engineering applications connection @

e Automatic NPN/PNP and Si/Ge

® \/CO external inputfor s f
pu weep-frequency tests. igentification.

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT

Call Toll Free 2 bond Gt cneck
(800) 645-0518 e
NY.S.(800)832-1446 260 Motor Parkway, Hauppauge,N.Y.11788 e ss
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ELECTRO
MUSIC Cirtuns

CHAGH COURRE 11
NG TAL T ECHMNOLOOY

Troubleshooting

GRAB HOLD OF 1983 TECHNOLOGY
WITH A SAMS BOOK!

Learn about digital basics, working with fiber optics,
generating electronic music, building intrusion alarms,
managing home energy with your microcomputer, and more!
Find out how YOU can do them all with these Sams Books:

HOWARD W. SAMS CRASH COURSE IN DIGITAL
TECHNOLOGY is our newest Sams Crash Course! It ﬁpickiy
provides you with digital circuit fundamentals, including
state-of-the-art components, |Cs, techniques, methods, and
developments. No prior knowledge of digitals is necessary!
No. 21845, $20.95

BUILDING AND INSTALLING ELECTRONIC INTRUSION
ALARMS (3rd Edition) helps you build your own protection
against robbery, burglary, and eavesdropping in your home

or car. Also covers personnel identification and verification,

as well as detection of concealed weapons! No. 21954, $10.95

FIBER OPTICS COMMUNICATIONS, EXPERIMENTS &
PROJECTS clearly explains light-beam communication
fundamentals, introduces you to the simple electronic
devices used, and lets you participate in transmitting and
receiving both voice and music bg means of a Ihght eam
travelling along a slender glass fiber! No. 21834, $15.95

ELECTRONIC MUSIC CIRCUITS shows you how to build a
custom electronic music synthesizer, outlines numerous other
designs, and then shows you how to modify them to achieve
particular responses. Many of the circuits can be used for
special effects with guitars and other musical instruments.
No. 21833, $16.95

COMPUTER-ASSISTED HOME ENERGY MANAGEMENT helps
you create a working energy-monitor for your home, using
your microcomputer coupled to inexpensive temperature
sensors and other easily built system hardware. Includes

all details, necessary programs, documentation, and more.
No. 21817, $15.95

To order your Sams Books, call 800-428-3696 or
317-298-5566 and reference AD255.

HOWARD W. SAMS & CO., INC.
4300 West 62nd Street+ PO. Box 7092 « Indianapolis, IN 46206

Offer good in USA only and expires 6/30/83. Prices subject to change without notice
In Canada, contact Lenbrook Industries, Ltd., Scarborough, Ontario.
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with the handicapped, and process
monitoring. The problem, however, was
that the synthesizer IC alone could cost
upwards of $70.00.

But speech synthesis no longer costs an
arm and a leg. Voicetech Industries (PO
Box 499, Fort Hamilton Station, Brook-
lyn, NY 11209) has come to the rescue
with an inexpensive (the introductory
price is $24.95) “*starter kit"* of parts for
building your own synthesizer. The
accompanying manual is very well writ-
ten and provides all the information
needed to enter that fascinating field.

The manual is called How To Make
Your Computer Talk For Under $50 and it
tells you how to do just that. The first
section contains background information
on phonemes (the sounds that make up
speech) and allophones (the acoustic sig-
nals for those sounds). That information
allows you to use the synthesizer more
effectively by teaching you how to create
words out of their basic sounds.

The second section includes programs
for Radio Shack and Apple computers.
Those are complete, with thorough com-
ments and some sample applications.
Although the programs are rather
rudimentary, they provide understand-
able algorithms that are easy to use.

The final section contains schematics
for three synthesizers. Those synthesizers
vary in complexity, but none is at all
difficult to build. The kit you buy will
depend upon which computer you are us-
ing, but each includes a 3.12-MHz crystal
and a General Instruments SP0256
speech-synthesizer IC; all sell for the
same price.

To complete your kit, you'll need to
buy fewer than 20 additional com-
ponents. Those are all readily available
and include things like resistors, capaci-
tors, a speaker, and an LM386 audio-
amplifier IC. For those with depleted
junkboxes, the parts are priced at Radio
Shack for just under $25, including the
card-edge connector and ribbon cable.
That proves that the cost does indeed
come to under $50.00.

Construction and use

There’s nothing critical in bulding the
synthesizer. In fact, you can throw one
together on a solderless breadboard in less
time than it takes to read about it. Once
that’s done, just enter the program and
you're all set to go.

You’ll get speech the first time you run
the program. A somewhat non-human,
but quite intelligible voice says: *‘Wel-
come to Voicetech, my name is Chatter-
box."" After you replay that a few times
for effect, you are ready to try some more
ambitious tasks.

The process of programming words is
not at all difficult. Allophones are
selected from the chart provided (which
also has examples) and typed on the key-
board. Thanks to the program'’s error-



260 Motor Parkway, Hauppauge, N.Y.

VIDEO EQUIPMENT

QUALITY * LOW PRICES
OFF-THE-SHELF DELIVERY

from FORDHAM of course.

MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $1 35.00 each

Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer, video to RF converter; video fader; and dual output

distribution amplifier.

Stabilizer Will correct entire range of copy guard distortion such as jitter,
vertical roll or black bar travelling through picture.

Enhancer Lets you attain best picture for your own preference.

RF Converter Allows your TV set to receive video and audio signals from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed into the V-1880 and
converted to a usable RF signal that can go to your TV antenna terminals.
Video Fader Used 1o produce professional fade ins and fade outs.

BP VIDEO GUARD STABILIZER
MODEL
V-1875

OUR PRICE $45.00 each

Has self contained A&B and bypass switch. Many
movies, concerls and special programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter, turn 1o snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP VIDEO GUARD STABILIZER/

RF CONVEHTEH
MODEL
V-1877

e 6RO G5 o

Same as above but with a built-in RF Converter
that gives the model V-1877 an RF oulput which
can be fed directly to the antenna terminals of a
TV sel This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.

Use as an RF Converter only. Used in conjunc-
tion with your TV, you can feed direct audio and
video signals from any video device such as video
camera, computer, portable VCR, etc.

BP VIDEO COMMAND CENTER
MODEL V4883 R pRICE 9.95 each

A swilcher thal can
accept 6 inputs and
direct them to 3 out-
puts. Utilizes switch
similarto one usedon
home VCR's. You avoid
signal loss incured by
using splitters.

7
11788 COD's extra [required 25% deposit)| over 1000.00..

JERROLD 60 CHANNEL
CORDLESS TV CONVERTER
MODEL DRX-3-105

CALL FOR PRICES

¢ Receive up to 60 TV channels ® Remote TV
Control ® Attach to any age or model TV in
minutes. ® No tools required. ® On/Off button.

® 'Channel selection. ® Channel Stepping. ® Fine
Tuning.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX-3C105 (SWITCH)

OUR PRICE $79 95 ecach

Consists of two units

- a receiver and
transmitter. 20 i con-
necting cord is detach-

able at one end to

help you position the

unit. May be attached to
any age or model TV in
minutes. No tools required.
® Receive up to 36 channels. ® Remote
TV control.

BP VIDEO CONTROL CENTER

MODEL V4802 1 price $19.95 each

Provides remote con-

trol access of all

Video, TV or Cable

inputs to TV or Big

Screen TV from one

location by flipping

switch.

® One output, your

TV set or Big Screen TV

e Four inputs ® Completely passive, ie. no AC
power required to operate ® Auxiliary input and
output provides added llexibility.

N.Y. State
residents add
IleI‘.ODI'!l‘O $251.00 to

ADD FOR SHIPPING AND INSUHANCE'
5250 $4.50

BP UHF CONVERTER FOR TV
AND VTR

MODEL V-5736

OUR PRICE $24.95 each
00

s ror $100.
Use your VCR to its
maximum capability.

Record VHF, UHF,
Cable or Pay TV while
walching any other
mode.

FEATURES e 36 channels

® Allows complete programming

of VTR e Supercolor quality

® Watch or record any combination

of selectable channels. ® Receives midband,
superband/Pay and all VHF channels on UHF,

® For Bela/VHS type recorders or TV set @ Record
and use TV's remote conlrol.

BP IMAGE ENHANCER
MODEL V-1860
Dramatically |rr|pl0\fes
performance

of video

cameras

and VCR's,

(ofi-the-air

or second

generation
recordings),

by compensa- OUR PRICE
ting for deteriora-

tion of detail and $59 95 each

sharpness. Includes video distribution amplifier
with two video outputs, aliowing you to make two
copies at once without loss in signal level.

BP RF CONVERTER/MODULATOR
MODEL V-1885

our price $39.95 each

Allows your TV

lo receive video

and audio signals

from image en-

hancer, guard

stabilizer, video

camera, computer, VCR, elc.

The outputs of many video

components cannot be directly hooked up to the
VHF antenna terminals on your TV set This
problem is solved by using the Model V-1885 RF
Converter. Converts video signal from any video
component to adjustable RF signal at antenna
terminals. Allows your VCR output to feed two TV
sels al the same lime, with virtually no signal loss.

FHEE

L (800) 645-9518

in N.Y. State call 800-832-1446

€861 HOHVIN
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Iniroduces

"m mmm BOARD”

And You Can Build It “Instantly” With One Of
E-Z CIRCUIT’s Professional PC Design Kits...
Ideal For Personal Computer Applications!

n E-Z CIRCUIT “Anything Board” is

just that. Anything you want it to be.
Just use your imagination, plus an E-Z
CIRCUIT Professional PC Design Kit, and
you can build an instant one-of-a-kind PC
board to accomplish virtually anything
you want — at a substantial savings (up
to 40%) over pre-etched boards on the
market today. Ideal for building special
function interfaces for personal computer
applications. You can also prototype,
repair or modify existing circuitry. And
there's NO artwork, NO photography, NO
screening, NO etching!

The secret? E-Z CIRCUIT's unique,
pressure-sensitive COPPER mounting
configurations and tapes that, when ap-
plied to your PC board, work like conven-
tional circuitry. You solder the com-
ponents directly to them.

RADIO-ELECTRONICS Editor “Doc’
Savage says this about the E-Z CIRCUIT
system: “Those patterns are not for mak-
ing artwork — they are copper. When you
have pressed them down on a board, you
are ready to mount the circuit com-
ponents, solder them in place and turn on
the power! That is what | call instant PC
boards.” “Having used this E-Z CIRCUIT
system, | can report that it is quick, easy
and reliable. It is the best way | have found
to make one or two-of-a-kind PC boards."

Choose from four E-Z CIRCUIT Kits (see
chart at right).

For The Name Of Your Local E-Z CIRCUIT
Distributor, or to place your order .

o (800)782-8766

(8 to 5 PST Mon. thru Fri.)

{In Callf Hawaii and Alaska, call (213) 991-2600)
- 1

e SikSUiT"

by (@ Bishop Graphics. Inc.

5388 Sterling Center Dr., Dept. RE2, Westlake Village, CA 91359 U.S A,

EACH KIT CONTAINS a full
assortment of pressure-sensitive copper
design products as listed below, PLUS a
special purpose PC board with matching
connector patterns —OVER 200 PIECES!

FOR APPLE Il APPLICATIONS
Order Kit Catalog No.
EZB954 . . . $63.20*

FOR S-100 APPLICATIONS
Order Kit Catalog No.
EZB953 . . . $68.20°

FOR STANDARD BUS APPLICATIONS

Order Kit Catalog No.
EZ8952 . . . $62.80*

FOR EUROCARD APPL'ICATIONS
Order Kit Gatalog No.

trapping and easy-editing features, you
can have your computer saying your
name in a couple of minutes. From there
on, the sky is the limit—mix and match
the available 64 allophones as you wish.

You need not be concerned about the
quality of the Voicetech synthesizer or the
intelligibility of its speech. With the the
two-inch speaker we got from Radio
Shack, speech was quite intelligible, but
when a better speaker was used, the syn-
thesizer put out speech that was at least as
good as that of any microcomputer syn-
thesizer this reviewer has ever heard. The

-speech quality is higher than some off-

the-shelf models that cost a good bit
more. In addition, it is relatively easy to
modify the audio-filter components to
produce a sound that best matches your
speaker, preferences, and needs.

Adding speech to enhance your pro-
grams is an easy matter. The speech is
held in simple one-dimensional arrays.
When words are needed, one or more of
the appropriate arrays are fed through a
short ‘“‘talk’” subroutine.

Of course, neither this nor any other
speech synthesizer is capable of produc-
ing speech comparable to that from a TV
or recorder—the speech has a definite
““machine-made’’ quality to it and people
seem to vary in their adaptablity to it.
Some hear it clearly and distinctly right
from the first, while others seem to re-
quire a bit of time before they get used to
it. In any case, the Voicetech speech-
synthesizer kit and manual provide the
least expensive way to get good quality
speech from your computer. R-E
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EZ8951 . .. $67.50* "
DESCRIPTION QUANTITY
Terminal (Donut) Pad Strips ;
.300” Center-to-Center 5 Strips
Terminal (Donut} Pad Strips ;
2007 Center-to-Center 5 Strips
C Strip — 031" LW 1 Strip Anders CM-100
Discrete Comp t Strip 1 Strip
DIP Paltern, Triple Pad 3 Sirips (a2l
DIP Pattern, Four Pad 1 Strip EASE
Donut Pads — 1257 x 040" 96 Symbols OF USE
Copper Tape — 031", .062", 100" 1 Roll ea. INSTRUCTION
g Tape — .200” 1 Roll MANUAL

Distribution Strip — 400" -
Center-to-Center Single Pad 3 Strips PRICE/VALUE
Distribution Strip — .100” ;
Center-1o-Center Single Row 3:Strips 12/3i819)617(8
T0-5 Pattern, 4, 6, 8, 10 & 12-lead 10 Symbols ea, P cﬁ‘b qf
Power Transistor Mtg. Pattern 5 Symhols
SCR Stud Mtg. Pattern 5 Symb
X-aclo Knife Holder & Blade One

ig Pins Four

*Add $4.00 for postage and handling, Calif.
residents add 6% sales tax.

Welcomed
On Direct
Orders
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ALTHOUGH THE CAPACITANCE METER IS
not usually mentioned in discussions of
test instruments, it can be a very valuable



addition to your test bench. One paricu-
larly useful meter is the model CM-100
Capacitance Instrument from Anders
Precision Instrument Co., Inc. (4 Bridge
St. Plaza, PO Box 75, Willimantic, CT
06226). It not only can measure capaci-
tance values in or out of circuit, but it can
also measure capacitance current-
leakage—the usual cause of capacitor
failure.

The CM-100 measures capacitance
values from | pF to 25,000 xF in seven
ranges: pFx 10, nFx0.1, nF, nFx 10,
mE % 0.1, uF, and pF X 5. For most capa-
citors, the measurement procedure is
straightforward. You plug one end of the
supplied test leads into the CAPACITOR
jacks and clip the other end onto the capa-
citor (you must make sure that polarized
capacitors are oriented correctly). If you
do not know the approximate value of the
capacitor you are measuring, start at the
highest range (wFx<5) and work your
way down. To make the actual measure-
ment, hold in the capaciTaNCE button.
Within eight seconds you will be able to
read the value on the front panel’s mir-
rored, 3'4-inch, analog meter. That meter
is marked from O to 100 in increments of
two. The range switch provides you with
the proper multiplier.

For capacitors larger than 5000 wF, the
measurement procedure is different—an
external 0-to-10-volt meter is required.
That meter is attatched to the EXTERNAL
METER jacks and the capacITANCE button
is held in as before, but now the external
meter is read. The voltage reading is con-
verted into units of capacitance by using
the External Range Calibration Curve
that is found in the instruction manual. Be
cautious when hooking your meter up to
the CM-100 to make capacitance
measuremnts. When the positive
voltmeter-lead was attatched to the red
EXTERNAL METER jack on our test model,
the needle deflected backwards.

The NuLL control is used to null out the
capacitance of the test leads and the CM-
100 itself. It can null up to 10% of the
measurement on any scale. Normally, the
NULL controll is turned fully counterc-
lockwise, but when using the lowest
range (pF x 10), you must adjust the con-
trol so that the meter reads *‘2°" without
the capacitor connected.

When measuring capacitances greater
than about 10 wF, the meter’s needle will
fluctuate between * 5%. The instruction
manual points out that a 10,000-uF capa-
citor can be wired across the meter ter-
minals to reduce the fluctuation.
Although the time it takes to make a
measurement is increased when the capa-
citor is attached, the meter is easier to
read with it in place.

The instruction manual also includes a
schematic diagram, a parts list, a parts-
placement diagram for the CM-100, and
test and calibration instructions. A simple
weak-battery test is also described in de-

continued on page 38

GUTS PRIGES ON
HITACHI SCOPES

-PORTABLE
. |I:r;'lU;;‘v\L TRACE

Model \-209
.

upply, compact, _hght—
&gg;lp;’;:‘iasgepf ‘{ﬂgh sensitivity
1m V/divat 10m Hz and fast sweep
times 50 ns/div @ Builtin T\'rf*sr\_:‘rég .
separation CircuitTv-V & T\{h oo
« Auto-fiocus e Comes with P :

0 MHz
DELAY

Model V-650F

i itivi i MHz)
ensitivity ® 1 mv/div (10
}:ighn;’div sweep rate  3rd c?annel
display (trigger view) e Variab e_n
trigger hold-off ® Full TV triggenng
e Single sweep ® Automatic focus

correction ® Comes with probes.

Hz QUAD
TRA&EODI\EHLAYEE_JE_WEEP

BP Mode| p
VM-5
i e FUll autorangine 232
. bright 8x10 CM SETEERH 5 o gy oranging 335 .
auad e mgrg:?' ('f:*?gh sensiivi Feadj,“‘l:%fod?gr']i?f buzzer's fag
1885 vio 20 FULTLC Overioag _
500 . V/ gt‘; Q;aMmig with probes. indicateg, Protection e Loy b
trigger

CALL FOR SPECIAL INTRODUCTORY PRICES
Tol.l FHEE (M] 645"9518 in N.Y. State 800-832-1446

5] Master Chal
ruurl :ﬂ;r‘]-‘- : VISSA. ICHnoe
I Bat| - cop

260 Motor Parkway, Hauppauge, N.Y. 11788  Cheok 01"

€861 HOHVIN

]
o



2 RADIO-ELECTRONICS

“1f youre going tolearn
electronics, you might
as well learn it right!”

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




You’ve probably seen ad-

vertisements from other
electronics schools. Maybe you
think they're all the same.
They're not

IE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electromniecs.

. s

Meet the Electronics

Specialists.

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

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

There’s no such thing as
bargain education.

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

We don't promise you the moon.
We do promise you a proven way to

build valuable career skills. The CIE

faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. 'lyoday, it’s pretty
hard to put a price on that.

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

At CIE, we’ve got a position of

leadership to maintain. Here are
some of the ways we hang onto it. ..

Our step-by-step learning

includes “hands-on”
training.

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

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

vourself—and use to practice trouble-

shooting. Or a Digital Learning

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

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

Pick the pace that’s right
for you.

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

Enjoy the promptness of
CIF’s “same day” grading
cycle.

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

CIE can Brepare you for
your FCC License.

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

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

Associate Degree

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

Send for more details
and a FREE school
catalog.

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

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

1ClI
i

O YES... I want the best of everything! Send me my FREE CIE school
catalog — including details about the Associate Degree program — plus my FREE
package of home study information. RE 56

Cleveland Institute of Electronics, Inc.

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

Print Name

Address Apt.

City

State Zip

Age __ Phone (areacode)

Check box for G.I. Bill information: [] Veteran [0 Active Duty
MAIL TODAY?
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EQUIPMENT REPORTS

continued from page 32

tail in the fifteen-page manual.

Measuring capacitance current-
leakage also requires an external 0-to-10-
volt meter. That meter and the capacitor
are hooked up as before. (Except now, the
positive voltmeter lead is hooked up to the
red jack.) To make the measurement, the
ouTpuT button is held in and the volt-
meter is watched to determine the time it
takes for the voltage to decrease to one-
half of its original value. The leakage can
then be determined by using the equation
i = C AV/At. However, exact measure-
ments of leakage are usually not neces-
sary, and leaky capacitors can be easily
spotted—especially when using an an-
alog meter.

The CM-100 is primarily a bench-top
instrument in an attractive 7% X 7% X
44 inch aluminum and plastic walnut-
grained case. It is powered by two 9-volt
batteries, so, although it won't fit in your
shirt pocket, it is portable. Remember
though, you will need the chart in the
instruction manual to measure capaci-
tances greater than 5000 pnF.

Besides measuring component values,
the unit can be used to measure the
capacitance between circuit-board traces
(that **hidden’’ problem can often lead to

poar circuit performance) or to find the
distance to a short (or open) in a coaxial
cable. The device is also useful for check-
ing large quanities of components—it
will not only find those that are mis-
marked or have changed value, but also
ones that suffer from current leakage—
try doing that with a digital meter!

The CM-100 is available from the
manufacturer for $89.95, plus $3.50
shipping and handling. R-E

NOT TOO MANY YEARS AGO, SHORTWAVE
listening required a lot of patience. Most
often, that was because of the receiver
itself. Though many were superhetro-
dyne types, their dials were often
crowded because of their poor selectivity
and it was nearly impossible to find a
specific frequency without a great deal of
patience and/or luck. Also, those
radios—especially the less expensive
ones—tended to drift. So, if someone was
listening to one frequency and left the rig
for a while, he could come back and find
it several kilohertz away.

The situation has changed in the last 10
years. Now shortwave receivers use
phase-locked-loop tuning, sport digital
displays, have excellent sensitivity and
good selectivity, and have many of the
features that were found only on super-
expensive top-of-the-line receivers only a
few years ago.

Kenwood’s R-1000 communications
receiver is an example of a modern re-
ceiver. It is a general-coverage receiver,
covering 200 kHz to 30 MHz, and has
three reception modes: AM (both wide
and narrow), USB, and LSB/CW.

The heart of this unit includes a highly
stable VFO and a phase-locked-loop fre-
quency synthesizer for rock-stable recep-
tion. Frequency stability is 2 kHz for the
first hour of use, but it settles down to 300
Hz maximum for every 30 minutes
thereafter.




As with other modern, general cover-
age receivers, the R-1000 is relatively
compact and lightweight (12% X 4V X
8% inches and 12.1 pounds) and has some
respectable specifications. In actual use,
we found that the performance of the re-
ceiver seemed to match its specifications.

Its claimed sensitivity, 10 dB or more
S+N/N, is 20 uV on the AM-NARROW
setting in the 200-kHz to 2-MHz range
and is 0.7 uV when set in the ssB mode.
In that frequency range, the radio requires
a high-impedance antenna (in the vicinity
of 1 kilohm). In the 2- to 30-MHz range,
with a 50-ohm antenna, the sensitivity
figures are 2 'V on AM-NARROW and 0.5
1V on ssB.

As mentioned before, the R-/000 has
both AM-wide and AM-narrow modes.
In the AM-wide mode, (which has a 12-
kHz, —6-dB bandwidth) local reception
can be enhanced with better tone quality.
The AM-narrow mode is used when un-
wanted signals are present near the fre-
quency of the desired signal. In that
mode, the receiver’'s bandwidth is nar-
rowed, and interference is reduced. The
— 6-dB bandwidth is cut in half to 6 kHz.
In use, I found that that setting does help
improve AM reception, especially in
high-static conditions on the medium-
wave frequencies. (Kenwood suggests
adding a jumper wire to further narrow
the bandwidth of the AM-NARROW posi-
tion to the same figure as the ssB position.

That indeed is an improvement.)

The image- and IF-rejection figures are
also excellent for a general-coverage re-
ceiver. The image ratio is claimed to be
more than 60 dB, while the IF rejection is
better than 70 dB. Those figures are better
than those of my ham transceiver! 1 be-
lieve that the R-1000 could be used as a
separate receiver for amateur-radio op-
eration on split frequencies. In fact, an
accessory socket in the rear allows you to
automatically mute the receiver when the
transmitter is keyed.

The —60-dB selectivity figure is 5 kHz
and the —6-dB figure is 2.7 kHz. Those
figures indicates just how sophisticated
general-coverage receivers have become.

The R-1000 will operate with a variety
of antennas, from simple random-length
wire antennas to beam antennas. There
are three antenna feedpoints, one for the
standard SO-239 connector for coaxial
cable and the others for simple wire-
antenna inputs. All of the antennas are
meant to be used in an unbalanced condi-
tion, the grounding coming from the radio
itself, through a ground-wire input ter-
minal. Interestingly, if a listener wants to
listen to frequencies from 200 kHz to 2
MHz, he has to use a separate antenna.
The coaxial and short-wave antenna in-
puts can't be used in that range. However,
that’s a minor inconvenience.

The receiver is so easy to use that after
only a few minutes of studying the own-

er's manual, [ was listening not only to
foreign shortwave broadcasts, but also to
radio amateurs on their frequencies. The
manual is complete and gives operating
hints, but it is apparently aimed at the
“*appliance operator’’ because there is no
explanation of theory and although a
schematic is included, there is very little
troubleshooting help.

A large, green, fluorescent digital fre-
quency display made finding frequencies
very easy. Also, setting the receiver’s
frequency is quite simple. All that is re-
quired is a twist of the band switch to set
the main frequency in megahertz. Then
the larger, easy-turning main tuning knob
is twisted to find a particular frequency
within its [-MHz range. The lighted tun-
ing dial is of the analog variety and serves
well as a backup for the digital display.
You'll find very little backlash in this
knob.

Finding the correct mode to use for any
type of reception was also easy because
the mode switches are well marked and
are just to the left of the band switch. A set
of pushbutton switches changes the var-
ious modes.

The signal-strength meter is a con-
ventional D'Arsonval movement and
seems a bit on the generous side. It also
points up one area which could stand
some improvement. When listening to
Morse code transmission, the AGC ac-

continued on page 103

Built for field service.
Tough enough for the road.




NEW PRODUCTS

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

ASSEMBLY AID, model HPCB-15, is a
unique holding stand for aiding all types of
electronics and mechanical assembly work. It
features two strong alligator clips for reliable
holding action, plus quick and easy clamping
and release.

Both clips are mounted in ball joints, and
the connecting bar is mounted in a third ball

CIRCLE 111 ON FREE INFORMATION CARD

joint, enabling complete articulation and
flexibility to suit any task. Finally, all ball joints
may be locked in any position, and the entire
assembly is mounted in a heavy cast-metal
base to provide stability during use. The all-
steel construction assures durability.

The model HPCB is designed for stuffing
PC boards, electronics projects, mechanical
work, and model making. It is priced at
$7.95.—0K Machine and Tool Corpora-
tion, 3455 Conner Street, Bronx, NY 10475.

CONVERSION KIT, model DVM-1, is de-
signed for receiver-to-monitor conversion
featuring both audio and video interfaces us-
ing special-purpose opto-isolators. The mod-
el DVM-1 will permit the user to operate in
either a monitor or receiver mode of operation
by selecting a switch position. It can be in-
stalled in either black-and-white or color sets,
and permits the user to obtain high-resolution
displays of up to 80 characters-per-line. ltis a

CIRCLE 112 ON FREE INFORMATION CARD

direct-video modification which, in the moni-
tor mode, bypasses the tuner and IF sections
of a conventional television set and thus pro-
vides the user with a high-quality display.
Ghosting, color-shifting, and RF radiation
and interference problems are eliminated
with the direct-video method. The model
DVM-1 will work with all popular TV receivers
presently on the market.

RADIO-ELECTRONICS
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The model DVM-1 conversion dit is priced
at $64.95—V.A.M.P. Incorporated, 6753
Selma Avenue, Los Angeles, CA 90028.

TEST CLIPS, model TC-48 and model TC-
64, are designed for troubleshooting very
large scale integration (VLSI) IC's. They are
manufactured with nail-head pins that keep
probe hooks from slipping off ends, or with
long, headless, test lead pins for connection
to AP jumper cable assemblies. They are
constructed of thermoplastic molded around
contact pins, and feature a long-lasting steel
pin and hinge design.

CIRCLE 113 ON FREE INFORMATION CARD

The model TC-48 fits IC's with .5 to .6-inch
row-to-row spacing and is priced at $25.00.
The model TC-64 fits IC's with .9-inch spac-
ing and costs $32.00.—AP Products In-
corporated, 9450 Pineneedle Drive, PO Box
603, Mentor, OH 44060.

DMM, model DM25, is a 3'%-digit digital multi-
meter with a basic DC accuracy of +0.2% of
full scale. It will measure DC volts from 0.1
volt to 1000-volts; DC current from 0.1 mA to
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200 mA; AC volts from 1 volt to 600 volts, and
resistance from 1 ohm to 2 megohms.
Features include overload protection on all
ranges, fuse-protected current and resist-
ance ranges (to protect against excessive
overload), automatic zeroing and polarity,
and over-range and low-battery indication.
An automatic limiter circuit will allow up to
140-volts AC to be applied on all ohms

ranges without blowing the fuse.

The model DM25 measures 5.4 x 3.4 x
1.4 inches, weighs 10.5 ounces, and has an
0.4-inch display. It is powered by a standard
9-volt battery (included). Also included are
safety-type test leads, carrying case, and in-
structions. Both the battery and the fuse are
located in an easy-access compartment;
there are no screws to remove.

The model DM25 is priced at $69.25.—
Universal Enterprises, Inc., 14270 N.W.
Science Park Drive, Portland, OR 97229,

POWER SUPPLY, model PEC SMPS 65W,
is designed for computers and computer
peripherals and can have 3 to 4 outputs,
under-voltage protection, a maximum ripple/
noise factor of 2% peak-to peak, user-
selectable input voltage, and 80% efficiency
typical at maximum power at nominal line
voltage. Choice of packaging can include PC
board, open frame, or enclosed unit.
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The model PEC SMPS 65-W is priced at
$99.00.—Power Electronics Corp., 96 Mil-
ton Road, PO Box 2208, Rochester, NH
03867. R-E
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This book carries more weight than any
other solid state publication. It is backed by
one of the biggest names in replacement
devices. RCA. We have been deeply involved
in the design, manufacture and testing of
solid state devices for decades. When RCA
introduces new types, you can trust them to

perform reliably.

We’ve added 47 pages
| and 250 new devices
=== {o the 1983 SK Guide.

This year, the RCA SK Replacement
Guide is 512 pages strong. With over 2100

SK and KH types available to replace over
170,000 industry types, and a convenient

dual numbering system.

Why trust your solid state business to
a source that is not involved in solid state
manufacturing? Pick up your copy of RCA's
hardworking 1983 SK Replacement Guide
(SKG202B). See your RCA SK Distributor, or
send $2.50, in check or money order, to RCA
Distributor and Special Products Division,
P.O. Box 597, Woodbury, NJ 08096.

SK Replacement
Solid State

1K7186
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[hemore
logical way to look
nsidean|C

LTC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger-
tips. Circuit-powered. And easy to use.
Ready to read logic activity at a glance,
point-by-point or IC by IC. Or to inject digital
signals for testing.

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting, design and educational needs.
The Logical Analysis Test Kit comes in two
versions: our $270.00* High-Speed Kit, LTC-2,
which captures pulses as narrow as 6 nsec, rep
rates to 60 MHz; and our $240.00* Standard Kit,
LTC-1, which goes to 50 nsec, 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.

Our 23-o0z. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Manitor, complete
manuals and accessories, plus case.

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr., New Haven, CT 06509 [203& 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada: Len Finkler Ltd., Downsview, Ontario

Call toll-free for details 1-800-243-6077

Suggested US. resale. Available at selected local distributors. Prices, specifications subject to change without notice
© Copyright 1980 Global Specialties Corporation
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Microcomputers can fly the
Boeing 757/767 airliners
from takeoff to landing.
Here, we will look at the
major subsystems of the
Flight Management System
and the controls and
displays that interface the
pilots to the system.

MARC STERN

Part 2 WHO WOULD HAVE BELIEVED TEN YEARS AGO THAT IT

would one day be possible for an airline flight crew to
say in effect, ‘*Look Ma No Hands!!??"’

At that time, just to think that a computer could fly an airliner was
the realm of science fiction. But, today it’s true with the introduction
of the sophisticated Boeing 757/767. Why was it done? The reasons
are quite obvious. The skies today are more crowded than ever and the
cost of fuel is exorbitant. Computers are needed to assist the captain
and flight crew in planning not only the safest, but also the most
economical route.

Using state-of-the-art microcomputers, the flight crew can fly this
airliner from takeoff to landing without using the controls for other
than minor corrections. The real *‘pilot™ is the microcomputer-based
Flight Management System (FMS), the result of more than 10 years of
research.

& €861 HOHYI
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What can this system do? It can de-
termine correct control surface and
engine-thrust settings for any given con-
dition. Further, because of the interactive
nature of the system, the flight crew can
change the flight configuration, if neces-
sary, with a few button pushes, and the
system will then respond by flying the
new parameters.

As you can see, with this system the
flight crew is freed of many of the arduous
tasks it had to perform by hand. This fact
was indicated by Henry McGlynn, mana-
ger of propulsion control systems
engineering for General Electric’s Aero-
space Control Systems Department in
Binghampton, N.Y. His department de-
veloped the 757/767 Thrust Management
Computer (TMC), one part of the FMS.

The system, as a whole, ‘‘takes a load
off the pilots’ shoulders. Before (the de-
velopment of the TMC), the pilots carried
tables and charts and the work was man-
ually done and complex,’’ he noted. Now
with a few button pushes, the same job is
done. This is just one example of how the
pilots are freed from routine tasks. It en-
ables them to devote more of their time to
managing the aircraft.

Flight management system

The FMS is actually more than just one
microcomputer. In reality, it is made up
of four major microcomputer-driven sub-
systems and the Flight Management
Computer, the overall commander. The
four major subsystems consist of the
Flight Control System, the Inertial Refer-
ence System, the Emergency Indication
and Crew Alerting System, and the Flight
Symbol Generation System. (An overall
block diagram of the system was pre-
sented last month.) The subsystems com-
municate with one another via a serial
communications bus, operating at 12.5
and 100 kHz, which meets ARINC Stan-
dard 429.

Using bit-slice technology, the data
stream is 32 bits wide. Instructions to and
from components of the system are trans-
mitted in 19-bit words, with the rest of the
bit package reserved for data and machine
address. This type of architecture is con-
firmed by the fact that the manufacturers
of the major subsystems use bit-slice
technology, applying 16-bit micropro-
cessors to the task. When two 16-bit
microprocessors are used in parallel, they
can address a 32-bit data stream. Howev-
er, the actual structure of the system,
since the command microprocessors are
16-bit devices, is 16 bits. Only the com-
munications are handled with a 32-bit
path. Each major subsystem also com-
municates with members of its immediate
grouping via the same bus.

According to a Boeing spokesman,
system architecture is based on a con-
sensus concept. If all subsystems in-
volved in a task agree, then the task is
performed. Further, because of the loose
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THE ADI (ATTITUDE DIRECTION INDICATOR). Flight Director Command Bars, generated ty the Flight
Control Computer, provide the pilot with steering guidance.

nature of the system, if one component
fails, the other subsystems can continue
operating. Called fail-soft, this allows
safe airliner operation in the event of a
major failure.

What all this means is that those sys-
tems interact and provide total flight man-
agement. It differs markedly from com-
mon practice on noncomputerized airlin-
ers. Let’s look at the key differences be-
tween current airliners and the 757/767.

In other aircraft, the captain and first
officer must generate their own informa-
tion using charts, tables, and calculators.
This requires a great deal of mental work
and detracts from airplane management.

Ve e
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In the 757/767, the information is avail-
able to the flight crew at the push of a
button. It appears on one of the flight
deck’s five CRT displays.

For instance, if the captain wants to
change a parameter in the flight plan he
has entered into the FMS, then entering
the data via a keyboard and punching the
EXECUTE button displays these new
parameters on the Control/Display Unit
(CDU). That unit is the key interface be-
tween the Flight Management Computer
(FMC) and the flight crew. (See Fig. 1.)

Essentially, the CDU is a system ter-
minal, It consists of a green-on-black dis-
play and an alphanumeric keyboard,

. 1—THE FLIGHT MANAGEMENT COMPUTER lets the crew concentrate on overali airplane man-
agement. It executes all phases of the flight in the most economical way.
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which also includes 14 special function The special function keys allow one-

keys. Instead of using a traditional key access to important information. For

typewriter-type of keyboard, Boeing op- instance, if the captain would like to

ted for one which is alphabet-oriented. check on the progress of the flight, all he

(See Fig. 2.) has to do is punch the rRTE key on the CDU
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FIG. 2—THE CONTROL DISPLAY UNIT (CDU) gives the pilot complete control of the Flight Manage-
ment Computer System.

console located below and to the right of
the command seat. This key gives instant
access to either of two flight plans entered
in the FMC. Using the active flight plan, a
press of the key displays the current leg of
the flight plan and then reads out its con-
tinuation.

The cLg or climb key enables the flight
crew to display the current or any planned
climb mode. Further, this key also allows
the crew to take a look at other climb
modes and allows their evaluation. The
same is true of the pre-programmed crz
key, which displays current or any
planned cruise mode.

With a touch of the prOG key, the flight
crew can monitor current dynamic flight
information. This key allows an informa-
tion readout only. It is presented in page
or screen format.

Not only does the CDU provide this
information, but as the airliner
approaches an airport, it allows the crew
to look at arrival procedures with a press
of the DEP ARR button. These procedures
can be integrated into the overall flight
plan. And, as you can see, it also helps to
facilitate flight management as the plane
readies for landing because the crew no
longer has to pore over lists of landing
procedures as the airliners approaches the
airport. In fact, FMS will handle the land-
ing if the crew opts for that function.

If, however, the airliner is stacked up
and put into a holding pattern anywhere
during a flight, a push of the HoLD button
allows the crew to choose a holding pat-
tern, whether halfway to destination or
waiting for landing.

But, even before a landing can take
place, there’s still the takeoff to deal with
and the INIT/REF (initialization/reference)
button on the CDU allows the flight crew
to initialize both the FMC and the Inertial
Reference System. This button also al-
lows the flight crew to access various
categories of reference data. It also begins
the crew’s part of the information pro-
cess. At that time, the crew enters all the
parameters the FMS will use during the
flight.

Once the FMC is initialized and the
airliner is in the air, the pIR/INTC button
enables the crew to use FMC guidance
from a current position to any designated
geographic point or to intercept a selected
course.

Meanwhile, the LEGs button gives de-
tailed information on every leg of a flight
plan. Further, this function allows de-
tailed data entry of each leg.

If, during this time the captain or first
officer would like information concern-
ing the range and bearing to a particular
entered position, one of them can press
the rix key. This function brings up a
display of the information and further will
cause radials from the fix to be displayed
on the Horizontal Situation Indicator
(HSI), another of the system’s CRT’s and
the visual roadmap for the flight crew.

While all of this information is neces-
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sary for the captain and flight crew, it
really wouldn’t be much use if they we-
ren’t able to manipulate it. That function
is handled by six line-select keys on the
CDU. In the non-aircraft microcomputer
world, information entry and retrieval
functions are all pretty much standard
fare. Most systems depend on some sort
of keyboard for input and most use some
sort of command address language. Pro-
grammers may use BASIC, COBOL,
FORTRAN, or many other languages,
while those people using word processing
use English. However, the FMC lan-
guage is unique, but one with which the
captain and first officer are quite familiar
—Air Traffic Control terminology.

This type of interface puts the FMS and
flight crew on familiar terms and it eases
the transition to a computerized airliner.

Lying below this human interface
mechanism is the FMC itself. It is the
master link in the FMS. This
microcomputer is able to receive inputs
from all the subsystems and is then able to
compute its decision. It also commands
the subsystems to perform their tasks.

Developed by the Sperry Flight Sys-
tems Division of Sperry Rand, headquar-
tered in Phoenix, Ariz., the FMC is driv-
en by a 16-bit processor.

The FMC houses preprogrammed
navigation and flight planning informa-
tion. The program is updated every 28
days and is contained on a 4 megabyte
disk. Other information resides in PROM
(Programmed Read-Only Memory). This
system also has up to 64K of RAM (Ran-
dom Access Memory), which is a necess-
ity because of the interaction between the
FMC and the pilots.

The system receives inputs from other
subsystems and determines how best to
fly a course. This function is, in turn,
determined by a set of cost index paramet-
ers that are biased toward time and fuel
factors, according to Larry Bowe, head of
the engineering department at Sperry
Flight Systems.

The FMC interfaces directly with the
flight control system and the autopilot and
it receives positional inputs from both. It
then generates a map display on the Hori-
zontal Situation Indicator (HSI) CRT. It
also receives inputs from the VHF Om-
nidirectional Range (VOR) finder and
from the Distance Measuring Equipment
(DME), which are also used in its com-
putations. When all of the information is
digested and weighed by the FMC, it
generates the flight readout, which is dis-
played on the CDU.

As one would expect in a system as
critical as this one, there’s redundancy for
safety. Rather than relying on one FMC
for both the captain’s and first officer’s
CDU’s, Boeing and Sperry designed the
system so each unit is driven by a separate
microcomputer. In this way, should one
of these units fail, the other can be used to
fly the aircraft.

Reliability is also a feature of this unit.
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Bowe estimated the mean time between
failures is 6,000 hours and since an air
liner operates about 3,000 hours per year,
the average time between failures will be

on the order of two years.

As important as the CDU is for in-
terfacing the Flight Management System
and the flight crew, there’s another key



interface at the top of the pilots’
glareshield, the Mode Control Panel.
(See Fig. 3.) This system not only in-
terfaces with the Flight Management
Computer, but also the TMC and the
Flight Control Computer, (FCC) and the
Inertial Reference System. The Inertial
Reference System is shown in Fig. 4.

It is with this panel that the flight crew
inputs such parameters as air speed, rate
of climb and ultimate altitude. This panel
provides a central area for all autopilot
control selections and modes. Those
functions include the autopilot, autothrot-
tle and flight director. It is from this panel
that the flight crew also has access to a
backup landing option in the event of a
major system failure.

The Mode Control Panel also initiates
automatic tracking of the Flight Manage-
ment Computer’s flight plan in either the
lateral or vertical planes.

Thrust management computer
Another panel, beneath the Mode Con-

trol Panel—the Thrust Mode Select

Panel—also interfaces with TMC.
Mounted in two line replaceable units,

FIG. 3—THE MODE CONTROL PANEL is the centralized location for all autopilot-control selections
and modes.

the TMC is responsible for determining
and setting correct engine parameters af-
ter the flight crew makes its de-
terminations of such variables as speed,
altitude, heading, climb rate and whether
the airliner is in a takeoff or cruise mode.
These figures are entered through the
Mode Control Panel. The TMC also looks
at other variables and reports to the FMC
and Engine Indication and Crew Alerting
System (EICAS), which displays engine
information on a color CRT.

Further, the TMC also acknowledges
the crew’s engine operational choices en-
tered via the Thrust Mode Control Panel.
This unit gives the pilot the ability to
derate the engines from the TMC settings
for better fuel economy. It further allows
him to override the system for emergency
power.

Proper thrust control is of primary im-
portance to the air lines, explains
McGlynn. If an airliner’s engines run too
hot it wears them out much more quickly
than if the settings were cooler. Also, in
this condition the engines use more fuel.

So, the primary function of this system
is to limit engine thrust according to the

INERTIAL
REFERENCE
UNIT

FLIGHT DECK
DISPLAYS

FIG. ——THE INERTIAL REFERENCE SYSTEM uses Ring Laser Gyros. It can align its reference axes to

AIRPLANE
STANDBY
BATTERY UNIT
(5 MINUTE-L, C)
(30 MINUTE-R)

true north by analyzing the spin vector generated by the earth’s rotation.

aircraft’s flight condition, height and
temperature. This system also functions
to bleed off engine power for such func-
tions as cabin air conditioning and
deicing.

TMC also aids in an important display
function. Since it is involved with vertical
navigation and flight level changes, its
inputs, along with those from those of the
Mode Control Panel, help drive the Atti-
tude Direction Indicator (ADI). This in-
strument tells the flight crew whether the
airliner is in level flight, climbing, de-
scending or banking. This indicator is
familiar to many fliers as the floating ball
airplane whose wings have to be kept
level with the artificial horizon.

Driven by a 16-bit General Electric
MCP-701A 16-bit fixed point processor,
the TMC is an accumulator-based system
designed specifically for avionics control
products. When it was first designed, this
system relied on medium-scale integra-
tion and bit-sliced system architecture to
achieve the same goal the one-board sys-
tem now handles, However, the 701A
allows GE to keep the system unit to one
motherboard.

The microcoded instruction set emu-
lates the one that is found in one of the
nation’s most sophisticated fighters, the
F-18. Programmed in machine language,
much of the memory is Read-Only Mem-
ory (ROM)-based. However, there is a
small scratchpad area of Random Access
Memory for storage of current flight in-
formation.

Via its transmitters and receivers, this
system interfaces with the Air Data Com-
puter, which computes air speed, wind
speed and delivers these inputs to the
system; the Thrust Mode Select Panel; the
Flight Management Computer, and the
throttles. Performance management
functions are performed in concert with
the FMC and the autopilot/flight director
system.

The Mode Control Panel, also driven
by a microprocessor, also interfaces with
another of the major microcomputer sub-
systems of the FMS, the Flight Control
Computer (FCC).

Flight control computer

Its primary functions are controlling
vertical speed, providing takeoff assis-
tance and integrated autopilot and auto-
throttle speed control, autolanding and
autorollout control, and heading and alti-
tude control.

In reality, the Flight Control Computer
acts on the airliner’s control surfaces. Af-
ter receiving the inputs from the Flight
Management Computer, inertial refer-
ence units, Air Data Computers, radio
altimeters, instrument landing receivers,
air-ground logic unit and the airspeed in-
dicators, it sets those surfaces—
elevators, ailerons and rudder—for each
flight condition. (See Fig. 5.) If, for in-
stance, the Flight Management System is
programmed to climb at a certain point,
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the FCC will respond with settings for the
climb.

Responsible for developing the FCC
was Rockwell International’s Collins Air
Transport Division in Cedar Rapids,
fowa. This division also developed the
circuitry for the highly advanced Elec-
tronic Flight Instrument System (EFIS),
EICAS, the ADI and HSI displays. Those
systems provide the key visual and warn-
ing indications for the entire Flight Man-
agement System.

Access to the various EFIS controls is
obtained through the EFIS control panel.
As with other system control panels on
this aircraft, there are separate panels for
the pilot and first officer.

The upper section of the panel controls
the ADI and allows the pilot to enter his
decision height prior to making an
approach. This number is automatically
displayed on the ADI during the approach
and automatically shifts to a pu display
when this height is reached. The lower
section controls the HSI and allows the
pilot to select a display mode.

If map or pLAN are chosen, then the
display will be scaled according to the
maximum range chosen by the RANGE
knob. The map mode displays the map
oriented along the current track of the
airliner, while pLAN displays a north-up
orientation. Buttons on either panel con-
trol access to supplementary navigation
information. This information is then dis-
played on the color CRT’s in front of the
flight crew.

Those color displays are very sophisti-
cated instruments themselves. Using 16-
bit 8085 microprocessors, the CRT's are
capable of high-level graphics. For in-
stance, the ADI combines both CRT and

AUTULAND I
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electromechanical functions to present
the flight crew with a picture of the airlin-
er’s attitude. The traditional ball-type of
ADI indicator is combined with a sur-
rounding CRT for quick information up-
dates.

Further, the CRT displays the ground-
speed, autothrottle mode, autopilot-flight
director mode, glideslope deviation and
localizer deviation scale. It is quite an
advance over traditional ball-only mech-
anisms and centralizes these functions on
one screen, instead of in several places on
the instrument panel. As one can easily
see, this eases the work of the flight crew.

Other displays

A color CRT, the HSI presents the
crew with a look at the horizontal position
of the aircraft in relation to the flight plan.
Further, it displays a map of navigation
features and aircraft track. This map also
shows where the airliner will be turning
and the desired flight path. Also, it in-
dicates where the aircraft is in relation to a
desired position.

This type of display allows rapid and
accurate flight path correction and man-
euvering by the pilots, if needed.

Further, it gives the flight crew other
needed information such as wind speed
and direction, lateral and vertical devia-
tion from the selected flight profile and
distance to a waypoint. This information
is selectable as desired by the captain or
first officer.

Since the HSI is programmable, the
captain and first officer can adjust the
composition of the display to suit their
specific needs. Color weather radar dis-
plays may be selected and presented at the
same scale and orientation as the map, as
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well as navigation aid information and.
airport and ground reference symbols.
There’s even the option of displaying
speed, altitude, and time of arrival for
each flight path waypoint.

All of these functions are possible
thanks to the programmability of the sys-
tem. For instance, if the captain or first
officer chooses the VOR or Instrument
Landing System (ILS) mode on the EFIS
panel, then the HSI shows the relation-
ship of the airliner to a selected VOR or
ILS course. This information is displayed
in a similar format to current elec-
tromechanical devices. This last feature,
alone, should help insure that even a new-
comer to the system will feel comfortable
with it. Again, weather radar displays can
be overlaid on this display.

An optional compass display, which
combines many of the features of the
other displays, can also be chosen, if the
airline operating the aircraft chooses to
have it.

A similar type of Collins-developed
system is used for the EICAS function of
the FMS.

Setdead center in the instrument panel,
EICAS monitors display not only engine
parameters, but also give the crew warn-
ings in the event of a problem with the
aircraft. Urgent messages are displayed
in red on the color CRT’s, while less
urgent messages are displayed in yellow.
Aural warnings are also provided.

Access to this system is through the
EICAS control panel, located directly be-
low the pair of CRT’s. An uncluttered
panel, the pilot or first officer can have
access to a full readout with the push of
the ENGINE button. In normal operation,
EICAS only displays primary engine
readouts. When either flight officer
pushes the staTtus select button, the
lower EICAS display will show data
relating to the status of the airplane in-
cluding such information as hydraulic
fluid levels and control surface positions.
On the ground, these monitors will dis-
play maintenance information to tech-
nician. The flight crew has no control
over this information.

Interestingly, this system was de-
veloped with an eye toward keeping costs
down. If an HSI CRT should fail, it can be
replaced with one of the EICAS monitors.
Further, the entire EICAS system, which
consists of two color CRT monitors, two
EICAS computers, supplementary cau-
tion and warning annunciator and a stand-
by liquid crystal engine indication dis-
play, consists of only six line-replaceable
units. These are units which can be easily
replaced by maintenance technicians
right on the flight line. That contrasts with
more than 40 in other standard airliners.

Even with all this computerization, you
can again see the level of safety backup. If
EICAS system should fail completely,
then the LCD provides the flight crew
with the information it needs to continue
flying the aircraft. R-E
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Equipped with predictions from propaga-
tion scientists, station planners may
choose several frequencies in more than
one band to make sure that a target area is
adequately served during the season, no
matter what the daily propagation var-
iances may be. Then, even if they have
correctly predicted the proper bands, they
must hope that other broadcasters choose
frequencies in those bands so that neither
one interferes with the other. That is a far
cry from the fixed-frequency allocations
of our own AM and FM broadcast bands,
which are strictly regulated by the Federal
Communications Commission.

Tuning in

To help SWL's keep track of
broadcaster’s schedules, the World Radio
TV Handbook (WRTH) is like an annual
TV Guide updated three times a year by a
subscription newsletter. The WRTH is
the most comprehensive listing of radio
and television stations from practically
every country in the world. Included with
each listing is the mailing address for each
of the stations, many of whom have de-
tailed schedules available on request.

Once you know the time and frequency
of a program you'd like to hear, you’ll
need to tune your receiver precisely to
that frequency. However, on many multi-
band radios with shortwave capability,
the shortwave spectrum may be divided
into only two or three sections. The tun-
ing rates—how big a chunk of the spec-
trum is covered with a single revolution of
the tuning dial—of those receivers are
inadequate for the number of stations you
can tune in one revolution of the dial.

Consider, for example, that the entire
AM broadcast band (0.550-1.600 MHz)
is slightly more than one megahertz wide,
and takes up the entire width of the tuning
dial. That makes for comfortable tuning,
given the local station spacing of 30 kHz
or more. But a tuning range marked SW1
on a portable radio may use the same
tuning dial space to cram nine megahertz;

3-12 MHz is a common range and it in-
cludes four complete shortwave broad-
cast bands, where crowded nighttime
conditions will often find stations within
5 kHz of each other. Just tuning from
station to station requires surgeon-steady
hands for turning the dial just a small
fraction of a degree. And trying to find
11.750 MHz accurately with a tuning dial
on which the pointer covers a third of the
band is practically impossible.

Another drawback to those types of

The Magnavox model AL999.

receivers is that they are not necessarily
optimized for shortwave reception and
are, therefore, not particularly sensitive
to stations other than the powerhouses.
Nor are their circuits selective enough to
eliminate interference from strong sta-
tions on frequencies close to that of the
desired station. Many of them also are
unable to tune above 16 MHz, cutting
listeners off from two daytime shortwave
bands, 16 and 13 meters.

Today, however, You can buy portable
shortwave radios that overcome most of
those deficiencies, making shortwave
listening more enjoyable for the casual
listener. Less time is spent twiddling with
the radio, and more time is spent listening
to the program.

Today's receivers fall roughly into

G-E model 7-2990 six-band portable.



three categories: sensitive pocket port-
ables with analog (slide-rule) tuning;
those with simple digital frequency read-
outs, and those with microprocessor-
controlled phase-locked-loop (PLL) tun-
ers. Table 2 lists some of the units cur-
rently available.

Shirtpocket shortwave

Among the small shortwave portables,
Sony’s ICF-7600A is a good example of
an easy-to-use receiver even though it
features an analog, rather than digital,
tuning-system.

The receiver covers the local AM and
FM bands, plus seven shortwave bands
from 49 to 13 meters in 2 most useful way:
Each shortwave-broadcast band has its
own tuning range. That spreads out the
stations within a given band so that tuning
is not so critical. Moreover, you are better

Panasonic’s model RF-085 five-band receiver.

able to tune to a specific frequency with
the help of dial markings spaced every 50
kHz.

The receiver covers the 49- through
| I-meter bands. That coverage, plus a bit
of tuning above and below those ranges,
includes most of the English-language
stations you'll want to hear. Some broad-
casts, however, like Radio Peking’s clear
frequency of 15.52 MHz (one of several
frequencies) and a growing number of
stations above 12.0 MHz, are outside the
internationally agreed bands, and the tun-
ing range of the unit.

Miniaturization plays a big role in the
circuit design of that small receiver. Each
shortwave band has its own crystal oscil-
lator for tuning stability. It uses dual-

The Sony nine-band ICF-7600A.

conversion (two intermediate frequenc-
ies) superheterodyne circuitry on short-
wave for good sensitivity and to help re-
duce unwanted images from interfering
with the station you want to hear—a com-
mon problem in small portables. It also
features a tuned RF amplifer to help in-
sure that the best possible signal-to-noise
ratio is obtained. There is even a ceramic
filter to help limit interference from sta-
tions on adjacent frequencies, thus im-
proving selectivity. While the per-
formance of a radio its size—even with all
its “*big radio’’ features—won’t measure
up to table-model standards, that receiver
holds its own rather well against many of
the receivers listed in Table 2.

The 7600A’s little brother, the Sony
ICR-4800 is one of the smallest portable
shortwave receivers available, measuring
S¥4 X 2%e X Y& inches. It features Am
broadcast and five shortwave bands: 49,
31, 25, 19, and 16 meters, the ones most
popular with broadcasters. The tuning
range of some bands is a little wider than
that offered by the /CF-7600A, making it
possible to pick up more of those
broadcasters who are slightly ‘‘out of
band.”

What neither of those receivers can
tune, however, is the standard time signal
station, WWV, a service of the National
Bureau of Standards in Ft. Collins, CO.
Usually audible on 5, 10, 15, and 20
MHz, a voice announces the time (with;
atomic clock accuracy) on the minute,
plus severe ocean-storm warnings and
radio-propagation forecasts at appointed
times during the hour. The paperback-
book-sized RF-085 from Panasonic does
allow you to receive WWYV as it provides
continuous tuning from 2.3 to 18 MHz
(120 to 16 meters) over three bands. But,
although it is remarkably sensitive for its
small size, a beginning SWL may find the
cramped and inexact shortwave band tun-
ing a bit frustrating at times.

With those small radios—all of them
wonderful travel companions—you’ll
have adequate signal quality under most
conditions with the built-in telescoping
antennas. Reception can often be im-
proved by placing the radio as close to a
window as possible, or by adding an ex-
ternal antenna, as discussed later.

Digital readout

Another recent advance in portable-
receiver technology is the addition of di-
gital frequency-readouts to assist in tun-
ing. The units offering that feature are
anything but pocket sized, yet once
you've experienced the convenience of
such a readout, you won’t want to return
to the analog style unless you need to
travel very light. With the digital display,
there is no guessing whether you have the
correct frequency. If you know that Swiss
Radio International begins transmitting in
English on 9.725 MHz at 0145 Green-
wich Mean Time (8:45 pm EST), then
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simply dial up 9.725 on the readout a few
minutes before. and you'll be ready for
the start of their broadcast. Digital-
readout receivers are available with
vacuum fluorescent displays (which con-
sume a lot of battery power but can usual-
ly be turned off when not needed for tun-
ing), or liquid crystal displays (LCD’s).
The latter require a backlight for viewing
under low-light conditions.

General Electric’s 7-2990 is a new re-
ceiver in this category. The GE receiver
offers AM, FM, and four bands of short-
wave tuning giving you continuous
coverage from 2.3 to 31 MHz. That
means you can hear all shortwave broad-
cast bands as well as amateur radio and
commercial bands. Frequency can be
read on either an analog- (slide-rule type)
or vacuum-fluorescent digital-display. In
that receiver, as in others in its class, the
digital readout is provided by adding a
frequency counter (with some mod-
ifications) to a standard analog shortwave
receiver. An SwW CALIBRATOR control on
the front panel helps you align the receiv-
er and the counter by tuning to a frequen-
cy standard like WWV.

The unit features dual conversion as
well as a tuned RF amplifier. Another
control you’ll notice on that type of re-
ceiver is a WIDE/NARROW bandwidth
switch. The intent of a narrow bandwidth
is to reduce the amount of interfering sig-
nals on either side of the desired signal
from reaching the speaker or headphones.
Ideally, a narrow setting should keep out
extraneous signals. But in practice,
portable-receiver bandwidth filters are
generally not as effective as those used in
more expensive table radios. The wide
setting may be fine for local AM stations
with their healthy frequency spacing be-
tween stations, but is impractical for
tightly spaced shortwave stations.
Among today’s portables, the Sony CRF-
! has the most effective narrow band-
width, according to specifications, but its
price is out of reach for many.

The Panasonic RF-3/00 is one of a new
generation of portable receivers. Adapt-
ing a technique used in expensive table-
model communications receivers, the

unit features PLL frequency synthesis—a
sign of a very stable tuning section. Even
solid-state receivers can be unstable and
drift off their original frequency, particu-
larly during the first 10 minutes of opera-
tion, They may also suffer from mecha-
nical instability—just lightly tapping the
receiver case with a finger will make the
unit change frequency. But a PLL syn-
thesized tuner “‘locks™ onto the desired
frequency. Nowhere is that more appreci-
ated than when tuning single sideband
(SSB) amateur radio or commercial sta-
tions. Successfully tuning those stations
requires that the receiver’s beat frequency
oscillator (BFO) be engaged and tuned to
the signal’s natural voice pitch. The
slightest drifting will raise or lower the
voice's pitch beyond intelligibility.

To tune, say, 15.260 MHz on the RF-
3100, you first turn the rotary BAND
switch to the 15-MHz band, and then tune
the large tuning knob until the last three
digits on the display read 260. The tuning
range is divided into 29 one-megahertz
bands. plus AM and FM. Sometimes, as
when you're just tuning through the spec-
trum to see what you can pick up, that
one-MHz stepping can be just a little in-
convenient because, if you want to tune
continuously, you must whirl the tuning
knob back to the beginning of the band
every time you increment from one range
to the next.

The RF-3100, like many other port-
ables its size, comes with a soft shoulder
strap for the SWL on the go: it can be
removed if the receiver stays mostly at
home.

Computerized shortwave

The third type of portable receivers we
will discuss takes the concept of PLL
tuning a step farther. In those, microp-
rocessors control the PLL circuit. The
tuning knob, as we’ve known it, doesn't
even exist. Instead, pushbutton key-
boards let us “*punch in"" the frequency
we want to hear. If we want to casually
tune up or down the band looking for
stations, we just push an appropriately
marked button and the synthesizer will
step up or down in frequency under mic-

roprocessor control until the button is re-
leased. The microprocessor can also store
favorite frequencies in memories; those
can be instantly recalled by just pressing a
button.

The first affordable pushbutton short-
wave was Sony's ICF-2001. More re-
cently, Panasonic and Magnavox have
added *‘smart’’ portables to their short-
wave lines.

The Magnavox D2924, though offer-
ing only limited shortwave band coverage
(49 through 19 meters), has a number of
features useful for the shortwave
neophyte and veteran as well. The radio
has essentially four broad bands: long-
wave, AM, shortwave, and FM, each
selected by pushbutton. In the shortwave
mode, each press of the sw SELECTOR
button puts the receiver at the lowest fre-
quency in one of the five international
broadcast bands. An indicator on the
LCD display shows which band you’re
tuned to. From the bottom of each band,
you can either tune up or down in steps
with the corresponding manual tuning
buttons, or have the receiver search the
band for a strong signal. Pressing SEARCH
silences the receiver’s audio as the radio’s
frequency display shows where it’s tun-
ing. If a strong signal is detected, scan-
ning stops on that frequency, and the
audio is restored. If the station is not what
you want to hear, press SEARCH again,
and the tuner will quietly continue up the
band. When it reaches the top band edge,
it re-starts the search from the bottom. If
no signals are found, the receiver sear-
ches twice more, just in case a station had
briefly faded out when the tuner first
raced by. If no signals are heard after
three passes, the receiver then goes back
to the lower band edge, awaiting further
instructions.

Just because no strong stations were
found in the searcH mode, doesn’t
necessarily mean there aren’t weaker sta-
tions on the band that could be tuned
manually. But for inexperienced listen-
ers, using the SEarcH mode is one way to
hear a variety of signals without a lot of
extraneous signals to distract you along
the way.

If, on the other hand, you know what
frequency you want to tune, simply press
KEYBOARD (which tells the microp-
rocessor that you're about to enter a fre-
quency on the keyboard) and key in the
frequency. With the D2924, you can also
store up to six frequencies from any band
in the radio’s memories using a simple
two-button sequence. When you’re tuned
to one of the stored frequencies, the mem-
ory number appears on the LCD display
along with the frequency. With receiver
memories, you can switch instantly back
and forth among broadcasters transmitt-
ing on different bands at the same time.
Of if you have a set sequence of programs

continued on page 102
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IC Tester

An IC tester can be a
valuable addition to your
test bench. Once you
use one, chances are
you'll wonder how you
ever did without it.

GARY McCLELLAN

P t 3 WHEN WE LEFT OFF
ar last time, we were
almost finished wig the panel board.
Here, we’ll finish that up and complete
assembly. Then we’ll make sure that
everything operates properly.

Now for the cable to the display board:
that’s shown in Fig. 14. Each lead from
the 16-wire cable goes to one of the bus
wires you just installed. Be sure you get
the kind of cable with a 16 pin DIP plug
attached; you'll need that (P101) to mate
with the display board. If you can get
multicolored (‘‘rainbow'") cable, that's
better: it will help you trace your wiring.

Measure ten inches of cable from the
header end, and cut off the excess. Then
separate the wires at the cut end for three
inches. Prepare the ends of the wires for
soldering. Note that as the wires are con-
nected, pin | of the header corresponds to
the pin-1 jacks, pin 2 to the pin-2 jacks,
etc. To keep things neat, connect the
wires for pins 1-8 to the wire near the H1
jacks and the wires for pins 9-16 to the
wire near the Lo jacks: that will allow the
cable to run between the two rows of
jacks. You'll probably have to use an
ohmmeter to identify the wires in the
cable because there are so many; jot down
the color associated with each pin number
on a piece of paper. When you are
finished you should have a nice neat
assembly like the one shown in Fig. 15.

There are six wire jumpers to be in-
stalled next. They aren’t obvious because
they just go through the board. from one
side to the other, connecting the front
wiring to the rear. The jumper positions
are marked by asterisks (#) in Fig. 14. and
are to the left of the jacks. Start at the top

D 0

of the board, at the n1 jack on pin 9. Run a
piece of bare wire through the hole, and
bend it over on both sides of the board.
Solder it and clip off any excess. Move
down to the puLsE jack, and repeat the
process. Keep moving down until there
are jumpers in all six holes.

Now for the switch and power wiring.
Cut 11 pieces of hookup wire six inches
long, and prepare one end of each. Still

using Fig. 14 as a reference, solder wires
to all the terminals of the two switches,
and to the three pads above the oVERLOAD
LED. Then carefully solder wires to the
leads of that LED. Work quickly and with
low heat so you don’t damage the device.

Bundle up the wires into a cable. and
measure four inches. Cut the wires off at
that point. Prepare the ends, and solder
them to a 12-pin socket (SO102) to mate

=
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FIG. 14—EACH TRIO OF

CKS is connected to the appropriate pin of the test socket SO101.

Separate 11-wire cable goes to S0102, which mates with P102.
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FIG. 15—FOIL SIDE OF COMPLETED PANEL BOARD shows connections to jacks and board, and
illustrates routing of wires and cables.

with P102 from the display board. Note
that the pushbutton-switch connections
may not be what you expect—on the
switch | used, the common terminal was
at the edge of the body, and not at the
center as on the other switch! Save your-
self some embarassment by checking the
pinouts marked on the switch body before
you wire the connector. Once all the wires
are connected, lace them into a pro-
fessional looking cable. That completes
the assembly of the panel board.

Finishing up

At this point. the cabinet should be
prepared for installation of the panel
board. You'll have to make a large cutout
in the top for that board. Start by placing

. 16 ONN 10 BET' = display
board and panel board, and display board and

power-supply jack.

strips of masking tape along the edges of
the box. Then. using the panel board as a
template, mark its outside dimensions on
the tape with a pencil. Then, measure in
vs-inch on each side to allow matenalitor
screw mounting of the board: the board
will overlap the cutout shehtly. {The
overlap also allows for a sloppy cut,
which will be hidden by the panel board. )

Drill holes at the corners of the cutout,
and then use a keyhole saw. After the
cutout has been made, drop the panel
board in place to check for fit. It may be
necessary o file slots for the spacers. but
otherwise the [t should be good. Center
the board and mark the positions for the
seven 0.125-inch (% inch) mounting
holes. Remove the board. and drill the
holes. Finish up by drilling holes for 1201
and S201, the power jack and switch, The
best plice is on the right side of the box,
near the bottom. That way, they won't
intertere with the boards.

Now for the final assembly, which will
go quickly. Clean up the box, removing
any tape or shavings. Mount the panel
board in place with 4-40 x 4 hardware
Then install the display board: it should
just drop into place. IF it doesn’t, check
fora bent LED. Secure it with 4-40 x I
hardware. Now refer to Fig. 16 for the
connéctions between the two boards,
Mate SO1 and P101 first. then P102 and
SO102. Install J201 and S201 on the box
next, Connect the power leads [rom the
display board to them. That completes
assembly of the IC tester.

Power sources

The Programma [11 is designed to oper-
ate from any 12-18-volt-DC power
source. If you like, you can build the
power supply shown in Fig. 17. You can
use any 12.6-volt filament transformer
with a capacity of 600 mA or greater.

The last thing you'll need for the IC
tester is a number of shorting plugs for the

jacks on the device—they select the in-

puts to each IC pin. Get about 20 minia-
ture phone plugs. Remove the housing
from each, and solder the two terminals
together. Then, replace the housings.
That's all there is to it. Later on, you may
want to get more plugs and wire them up
for speciul uses: that will be discussed in
the applications section.

Checkout

Now it's time to see if everything
works. Apply power and watch the
LED's. They should all come on green,

FIG. 177—SIMPLE POWER SUPPLY to provide
18-volts DC for Programma .

PARTS LIST—POWER SUPPLY

F301—Y-amp fasi-blow fuse (and
holder)

BRB01—50 PIV, 1-amp bridge rectifier

T301—12:6-volt fllament transformer,
600 mA or greater

P301—2-conductor polarized connector
to mate with J201 (phone plug OK)

which indicates that the circuitry is OK. If
they don’t, unplug P101. That will tell
vou if there 1s a short in the display or
punel board,

If everything has checked out so far.
you can proceed. Insert 4 plug into the i
jack for pin 1. Immediately the pin-I
lump should glow red, indicating a logic-
high state. Do the same [or the other pins.
and if the wrong LED turns red, check the
P101 wiring. Then insert a plug into the
puLse jack for pin 1, The pin-1 LED
should turn red. 1f it doesn’t, check the
PULSE Switch wiring. Press the puULSE
switch: the LED should change back to
green. Press it quickly and repeatedly; the
LED should appear yellow, Try the other
jacks in the same manner. That completes
the checkout.

Applications

The best way to get aquainted with the
Programma [1II is to check some familiar
IC’s. Once you've seen it in action, you



can go on to more sophisticated applica-
tions. like determining the types of *‘un-
known™ IC’s. You should have at least
one good IC data book available for TTL
devices. and another for CMOS, That
way, you'll know how to connect your
IC’s. Since both the National and Texas
Instruments data books are widely dis-
tributed, you should have little trouble
getting a copy.

A good way to get started is with the
CD4017. It’s widely available, and. in
addition, causes the tester to produce a
spectacular display. The 4017 is a CMOS
Johnson counter with ten decoded out-
puts: it is useful in applications like light
sequencers, so you can probably use it
elsewhere after testing.

After turning the tester on, since you'll
be checking out a CMOS device, set the
TTL/MOs switch to MOS. Do not insert
the IC yet! Next. refer to your manual for
the 4017 pinout. In this case, you can use
Fig. 18-a.

First. identify the power-supply pins.
In the case of the CD4017. Vs is ground,
and Vi is positive. Turning to lhe tester,
insert a plug at the Lo jack for pin 8. That
grounds the pin. (From now on. we'll use
a kind of shorthand to indicate plug posi-
tions; Lo at pin 8 becomes s-L0.) Then,
insert a plug at 16-11. That supplies power
to the IC socket.

The next step is to identify the inputs of
the IC. Sometimes you'll have to read the
databook carefully to determine what
they are for. In the case of the 4017, pin
14 is the clock input, which we will want
to pulse. Therefore, insert a plug at 12-
puLsE. What about other inputs? The
4017 has both RESET, and CLOCK ENABLE
pins. The data sheet indicates that a logic-
high on the RESET pin resets the counter.
So, insert a plug at 15-Lo to make the
counter run. As for the CLOCK ENABLE
pin, the data sheet shows that it must be at
a logic-low for the counter to run. So.
insert another plug at 13-Lo.

If you don’t know the functions of the
inputs, you can easily change the plugs
around until the device works. Don’t con-
fuse the inputs with the outputs. though.
You could do some damage.

You can now insert the IC, making sure
that pin | is positioned properly. (It's
clearly indicated on the panel board.)
When the ZIF socket is open, no con-

OUTPUTS

ouUTPUTS
A

a; that of 7400 in b.

nections are made to the IC pins: it's only
when you close it that V¢, input signals,
ete., are applied.

Press the puLse button slowly. and
note that different LED’s turn red each
time. Only one of the outputs will be high
at a time, and the LED that corresponds to
it will be illuminated. Pressing the button
will step the counter, and each output will
2o high in sequence.

Reset the counter by removing the plug
from 15-L0. and inserting it in 15- HI Then
return the plug to 15-Lo. The pin-3 LED
should be glowing red. indicating that the
counter has been reset to zero. Press the
PULSE button, and note whether the next
LED lights just after the switch is pressed,
or as it is released. The 4017 will incre-
ment (count up) when you release the
switch. That shows that the counter is
positive-edge triggered, as the data sheet
indicates, because the output of the IC
tester’s pulse generator is positive-going
when the puLske switch is released. You

000000PS!

In going from Part 1 to Part 2 to Part 3 of this article, several connector designations were
confiised. The following will, we hope, correct that confusion.

. Description
12-pin Molex plug
12- Pln Mﬂlex socket
'16 ~ket

Power plug
Power switch:

‘Connects with
S0102

P102

P101

S01

panel board’

P301

J201

'pads on display board

have just discovered an important fact:
knowing whether a device is positive- or
negative-edge triggered is vital when
working with counters, [lip-flops. and
shift registers. Spend some time ex-
perimenting with the 4017: change the
RESET. CLOCK ENABLE, and cLOCK plugs.,
You'll quickly learn a great deal about the
IC. and have some fun at the same time!

If you “*borrowed™ your 4017 from
another device. and it didn’t operate as
described above. it's bad! What you've
done is to confirm that the IC operates as
described in the databook.

That sort of check came in handy for
me a while back, when [ used a 4017 as a
programmable counter. An output was
connected to reset, changing the division
ratio. The idea was fine for large divisors,
but wouldn’t work for the small ones. The
Programma [II pinpointed the problem
quickly—a **fine print’” error in the data
sheet.

By now you should have a good idea of
how to use your IC checker. For practice.
here’s another example. Suppose you
have a suspect 7400 TTL IC. Here's a
brief reprise of the test procedure:

Step 1: Power up the unit. Since the
7400 is a TTL device, the TTL/MOS
switch is set to T7L. Do not plug in the
IC yet.
Step 2: Look up the IC in your data-
book. (For your convenience, the pin-
outisindicated in Fig. 18-b.) Study the
illustration.
Step 3: Locate the power and ground
pins of the IC. On the 7400, V¢ is pin
14 and ground is pin 7. Since the 7400
is a 14-pin device, there will be nothing
in the pin-8 and pin-9 positions of the
test socket. Always line up IC pack-
ages so that pin 1 goes into the pin-1
position of the socket. The pin num-
bers on that side of the |C will be cor-
rect, but you'll have to make adjust-
ments on the other side—pin 16 of the
socket is now pin 14 of the IC, so puta
plug in 16-H1. Ground is still pin 7, so put
a plug at 7-Lo.

Step 4: Detemine the inputs of the IC,

and connect them accordingly. Since

the 7400 is a quad (four-section) NAND
gate, check each section separately.

Since pins 1 and 2 are inputs, you

could start with them. Make pin 1 high,

and put the pulse on pin 2 for starters.

Step 5: Insert the IC, and pulse it. Pin 3

should change state if the IC is good.

Change pin 1 to ground, and note that

the output doesn't (shouldn't) change

state. Transpose the inputs to pins 1

and pin 2 and repeat the tests. Check

the other gates in the same manner. |f
they work, fine! Don't bother to contin-

ue testing if you detect a fault, unless

you need to use only a part of the IC.

That, in-a nutshell, is the technique for
testing IC’s. With a little practice. it be-
comes routine and, after a while. you can
introduce some shortcuts. For example,
once the power and ground pins of the test
socket are connected, the IC may be in-
serted. Just don't get careless when you
insert the plugs—most IC’s object strong-

continued on page 100
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WHILE MOST COLLECTIBLE RADIOS ARE NOT OLD ENOUGH TO BE
classified with antique furniture, many of them can be called
antiques in their own right. You may be young enough to think
that a radio from the thirties or forties is old. And, if you are a
newcomer to the hobby of collecting radios, it is good to start
with radios from that era because there are plenty to choose
from. Often, you can even get such aradio for free. But, canitbe
restored?

As with any type of restoration, the task begins with what you
have to work with in the first place. There are many old radios
that are not worth restoring. (Of course, any radio that you
identify with in some special way is worth restoring.) Also,
some old radios are considered to be more of a classic than others
(such as the cathedral-cabinet table model) and are more in
demand. If you find
one of these ‘‘clas-
sics’’ cheap, take it—

that fit and look original.

The big question is: Does it play? Ask the seller if he can play
the old radio for you, or at least turn it on. If the old radio hasn’t
been played for years and the line cord and plug are corroded,
you will have to rely on just what you can see. That will include
the speaker assembly, the chassis, and the cabinet.

The speaker assembly

The speaker assembly is a monstrous arrangement in old
radios. Along with the cone and the voice coil, there is a field
coil and impedence-matching transformer all mounted on a
massive frame (see Fig. 1). That array, called an electro-
dynamic speaker should be intact, even if it needs a little work.
While it may be possible to replace the dynamic speaker with a

PM (Permanant Mag-
net) type, it will take

no matter what the
condition. Later, you
may find another, and
make one complete,
working set.

When restoring an
old radio, it is im-
portant to keep it as
original as possible.
That applies to every-
thing from the chassis
and parts to the knobs
and the finish on the
wood cabinet. That
does not apply if you
want only a working
conversation piece
and not a truly-
restored radio. Any
good cabinet can be
fitted with a working
radio chassis with a
little alteration.

“REPAIR™
ANTIQUE
RADIOS

much from the
originality. The most
visible problem might
be the speaker cone.
Finding a fifty-year-
old radio with a speak-
er cone that is not
warped or torn will be
rare. If the cone isn’t
torn badly, it can
usually be repaired
with a little speaker
cement, available in
any parts shop. A
warped speaker cone
is not as obvious as a
torn cone, but it is just
as easy to repair.
Any radio that has
not been used for
many years is likely to
have at least one of
those speaker-cone
problems. Checking

Remember that proper
ventilation and insula-
tion must be
observed. Although
you might not have
the rich, deep tone of
the original, any mod-
ern radio in a cabinet

Repairing an old radio and restoring its
original performace and looks can
be a source of pride. Let’s take a look
at the basics of this rewarding
and challenging hobby.
RICHARD D. FITCH

for a warped speaker
cone is a fairly simple
procedure. With the
set off and unplugged,
of course, remove the
speaker and examine
the cone. (The wires
are usually long

RADIO-ELECTRONICS
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from the thirties in
daily use in your home

enough to turn the

will attract much
attention.

e,

Where to find old restorable radios

Radios that can be restored are all around—but not in your
local TV and appliance store. Try the classified ad columns, flea
markets, and garage and yard sales. There are also many ads in
magazines dedicated to this hobby. One example is The Horn
Speaker (9820 Silver Meadow Dr., Dallas, Texas 75217). Some
of your friends and relatives may have an old radio lying around
for the asking. Of course you have to know what to look for
when trying to find a radio to restore. We’ll go into that next.

First, the radio should be old (whatever is old to you) and
should have most if not all of its parts. The cabinet will be the
first thing you will see. Can the cabinet be refinished to some
semblance of its original condition? (Only knowing your own
limits and abilities in wood-working and refinishing can answer
that.) Are the knobs there? If not, you can most likely get some

\ I speaker around wit-
hout having to cut
them.) A warped cone
can cause an off-

center voice coil. To determine if the voice coil is off center,

apply a slight pressure around the center of the cone as shown in

Fig. 2. If a scratching noise is heard, the voice coil is off center.

That test must be done very carefully or you may put your finger

through the cone. If you hear the scratching noise, all is not lost,

for there are a few things that can be done to re-center the voice
coil. Some old sets have small set-screws in the center of the
cone that need simply be adjusted to re-center the voice coil.

Also, the outer edge of the cone may be reglued to the frame to

solve the problem.

Even if your speaker cone is completely tattered there is still
hope. There are still a few places around that re-cone speakers.
The cost of re-coning the old speaker will not be much more than
buying a PM speaker and you will avoid the electrical and
physical conversion problem. Also, keeping the set original will



always be an asset when showing or discussing your restored set
to knowledgable people.

If you are unable to pass a signal through the speaker because
of unrelated problems with things such as tubes, line cords, etc.,
make a continuity test of the speaker components. With the set
off and unplugged, check the voice coil, field coil, and both
sides of the output transformer. Any inexpensive ohmmeter can
be used, as the exact resistance is not important at this time. If
you should fail to find continuity at any one of those points, the
problem may be less than an inch away. The soldered connec-
tion where the coil or transformer is joined to the lead wire is the
most likely culprit. You might have to carefully remove a little
paper from the transformer to get to the connection. Even if there
is no obvious break at the connection it still may have built up
corrosion or a resin
block. All those con-
nections should be re-
soldered to make a
good contact so they
will cause no future
problems.

The chassis

You can get a
wealth of information
from the chassis just
by looking at it.
Naturally, the first
question to ask is
whether or not all the
parts are there. It will
be easy to see if there
are any tubes missing.
Finding tubes for
those that are missing
will be one of the
easier chores. Many
old sets had the tube
number stamped on
the socket or on the
chassis near the sock-
et. It might be your
good fortune to find a
legible diagram with
all pertinent informa-
tion (such as the mod-
el number, IF fre-
quency, tube loca-
tions, and filament di-
agram where applic-
able) fixed to the in-
side of the cabinet.
Missing chassis parts
other than tubes can create big problems. If an exact or a similar
schematic isn’t available, finding out what was in that hole with
the wires hanging out will challenge even an expert. Large,
tapped, wire-wound resistors, capacitors, IF transformers, and
coils are some of the parts that may have been ripped from a
chassis over the years. Unless you have full schematic informa-
tion or for some reason want the set very badly, pass it upifit has
parts missing other than tubes and knobs.

Some old radios seem to withstand age better than others.
Where a radio was stored is especially responsible for its condi-
tion, as is the quality of material used in its manufacture. One
chassis may be completely corroded and have a cabinet warped
beyond repair, while another of the same vintage—maybe even
of the same make—will appear like-new. A corroded chassis
can entail a lot more work than a warped cabinet and can make

the project not worth your while. What’s so serious about a
corroded chassis? There are two big problems—the tube sockets
and potentiometers. If the tubes are corroded in the sockets,
removing them without any further damage to the tube or socket
will take much patience—and a lot of solvent. And, you will still
have a rusted socket when you are finished. To answer any
question about the extent of the corrosion, you will have to
remove the chassis from the cabinet for a look underneath. Often
the underside of the chassis will be spared the corrosion and rust
that was evident on top.

Cabinet restoration

How well the cabinet can be restored is limited mostly.by your
own ability. If you enjoy woodworking and do it well, almost
any cabinet can be res-
tored. Even a cabinet
with the plies sepa-
rated can be re-glued.
It is important that you
take care to preserve
any decals or designs
(like that shown in
Fig. 3) on the front of
the cabinet. Before
removing the finish,
try restoring it with
polish. However, if
the finish must be re-
moved, light-sand
over those areas.
Sometimes, furniture
polish will restore an
old finish and cover
up minor scratches. If
there are any deep
scratches or dents,
wood filler can be
used. However, since
the wood filler will
rarely match the ori-
ginal cabinet, it will
have to be tinted after
the final finish is
started so that it won’t
show through.

Before attempting
any work on the
cabinet, be sure to re-
move everything from
inside. Also, all
removable name
plates, decorative
speaker bolts, and
even the grill cloth should be removed. Getting sanding dust and
paint products on the chassis parts will not do anything to
improve your old radio. If any parts of the cabinet are beyond
restoration, they may be able to be replaced by a patient wood-
worker. That will apply most often to the bottom of a cabinet that
absorbed moisture because it was stored in a damp place. Just be
sure to replace any vent holes that were in the original cabinet,
because an old radio with its big tubes and wirewound resistors
radiates considerable heat.

Troubleshooting old radios

Troubleshooting old radios is not much different than
troublehooting new radios. (And it is just as important to be
familiar with all safety procedures.) Many old radios have the
grid cap conviently sticking out the top of the tube envelope.
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included. Without a schematic it may be impossible to identify a missing
part.

: . L
FIG. 2—THERE IS A SIMPLE TEST to determine whether or not the speak-
er's voice coil is off center.

That permits a signal injection or circuit-disturbance test without
even removing the chassis from the cabinet. Most of the rest of
the parts are similar to those in newer radios, but are much
larger, of course.

When you select an old radio to restore, don’t be surprised if it
lights up but doesn’t play. Even if there is just some slight hum
from the speaker don’t give up hope. There are a few factors to
consider on early models that should be checked. If there is no
built-in aerial, there should be a terminal on the back of the
chassis for connection to an external one. (The radio might play
weakly or not at all if it was designed to use an outside aerial.)
Any piece of wire can be attached to the terminal screw for test
purposes.

Keeping the equipment original is not as difficult as it sounds.
The band switches, potentiometers, coils, and even IF
transformers can be dismantled and repaired. As with speakers,
the most likely problem with an intermediate-frequency trans-
former that will not pass a signal is a poor connection. Remove

¥ >
FIG.1.—MAKE SURE WHEN BUYING an old radio that all chassis parts are

FIG. 3.—WHEN RESTORING A CABINET, take great care to preserve any
decals or designs.

i
FIG. 4—A TUBE TESTER can save you a lot of time and aggravation,
especially if you buy a large numbers of used tubes.

the transformer’s shield and carefully resolder all of the con-
nections. (A turn can even be taken from the winding if more of
the hair-like wire is needed to make a good connection to the
trimmer terminal.) If you have to remove the trimmer screw to
clean it, you will want to reset it as closely as possible to its
original position. You can do that by counting the turns as you
screw it down as far as it will go. Then remove the screw and
clean it and the trimmer if needed. Replace the screw and turn it
as farin as it will go, then back it off the number of turns needed.
You will probably have to align the entire set after the IF
transformer work.

There isn’t much that can be done to repair a bad tube. A
partial solution is a good collection of used tubes. Also, there are
still some mail-order houses offering old tubes. Even some
long-established repair shops have some tubes for early sets.
One source for tubes and information that comes to mind is Puett
Electronics (P.O. Box 28572, Dallas, TX 75228). A tube tester
with an older roll-chart, like the one shown in Fig. 4, is a
priceless piece of equipment for the old-radio buff.

Even if restoring your nostalgic radio ends up costing you
more than the radio did when it was new, the pleasure of
restoring it and the pride of accomplishment can far outweigh
the cost. And, if that’s not enough, you can expect many offers
to buy your restored radio. R-E
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Compact

DVM’

Equip your bench power-supply
with its own digital voltmeter. LSI circuits
make the project simple and inexpensive.

CLEMENT S. PEPPER

THE POWER SUPPLY I USE ON MY BENCH
has five outputs, two of which are vari-
able over a range of =25 volts. I found
having to connect a voltmeter to either of
those two merely to set a voltage or to
make a status check to be a bother, and
was thinking of adding an analog panel
meter with selector switching, when I
stopped to ask myself why I wanted to do
a dumb thing like that. High performance
linear and digital IC’s now available
make a built-in digital voltmeter practical
at about the same cost as a high quality
panel meter. All the semiconductors and
the 4-digit display, for example, can be
purchased for less than twenty-five dol-
lars.

The circuit I designed performed so
well that I modified it and made a general-
purpose DVM for use on the bench. It is
quite compact, so it can be close to the
work at hand while taking up little space.

At the heart of both versions is the
LM331 precision voltage-to-frequency
converter. That device, along with the
MM?740925 (a 4-digit counter with multi-
plexed 7-segment output drivers) and the
NSB3881 4-digit common-cathode mul-
tiplexed LED display, contributes to the
high performance and compact construc-
tion of the DVM’s. All three IC’s are
made by the National Semiconductor
Corporation.

LM331 V-to-F converter

The LM331 is a monolithic circuit de-
signed for voltage-to-frequency or
frequency-to-voltage conversion. Figure
1 shows the LM331 in simplified biock-
diagram form, along with the external
resistors and capacitors needed for stand-
alone V-F operation. The principal parts

D 0

s > .
L ¢

of the device are a switched current-
source, an input comparator, and a one-
shot timer.

The switched current-source es-
tablishes a positive reference voltage,
Vx, as one input to the comparator, and a
positive input-voltage, Vy, as the
second. If Vn exceeds Vy, the com-
parator will trigger the one-shot. The one-
shot then turns on the output transistor
and the switched current-source for a
time, t, equal to 1.1R,C,. During that
time, current i provides a fixed charge Q,
equal to iy, to capacitor C. That will
normally raise Vy to a higher level than
Vin. At the end of the timing period,
current i will turn off, and the timer will
reset itself. Since there is then no current
flowing from pin 1, capacitor C; is gra-
dually discharged by resistance R, until
Vx falls to the level of Vy, Then the
cycle will repeat.

R c,

et

SWITCHED
CURRENT

T |

ONE-SHOT
TIMER

Viocic

FREQUENCY
3 OUTPUT

FIG. 1—SIMPLIFIED BLOCK DIAGRAM of

voltage-to-frequency converter showing LM331
with external components

The output device is an open-collector
transistor, a real convenience in translat-
ing between the 15-volt supply for the
converter and the 5-volt one for the dis-
play. The output is a train of negative-
going pulses that is input directly to the
counter’s clock input for counting and
count display. The output frequency is
given by the equation:

Four = Vin/2.09 x HS"{RIN x 1."’R|C|

The current flowing into Cp isiavg = i
X (1.IRC) X Four. and the current
flowing from C, is exactly Vyx/Ry,
which. in turn, is very nearly equal to
Vin/Ry. If Vi is doubled, Foyr will also
double to maintain that balance. The con-
verter can provide an output that is pro-
portional to its input voltage over a broad
range of frequencies. The voltage-to-
frequency linearity in a circuit having val-
ues very nearly the same as those in the
two versions of the DVM described here,
is specified by National as = 0.14%
worst-case over the range of 10 Hz to 11
kHz.

MM74C925 4-digit counter

The MM74C925, shown in Fig. 2, is a
CMOS device containing a 4-digit decade
counter, an internal latch, NPN output
sourcing drivers for a 7-segment display,
and internal multiplexing circuitry with
four multiplexing outputs. It has its own
free-running oscillator; no external clock
is required for digit strobing. The count-
ers advance on the negative edge of the
incoming clock signal. A high on the rRE-
seT input will reset the counter to zero. A
high on the LaTCcH ENABLE input allows
data to flow through the counters without
being latched: a low latches the number in
the counters. The display can be driven
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without external segment-current-
limiting resistors, but they should be used
to minimize power dissipation and chip
heating.

NSB3881 4-digit LED display

The NSB3881 is one of a family of
multidigit LED-displays mounted on a
small PC card, which greatly simplifies
assembly and wiring. The individual di-
gits are prematched for brightness and are
mounted so as to be end stackable. Figure

FIG. 3—NATIONAL SEMICONDUCTOR NSB3881 4-digit LED display.

4-DIGIT
DISPLAY

VOLTAGE
T0

FREQUENCY
CONV

4-DECADE
COUNTER/
DRIVER

DISPLAY

3 shows the display and its pin assign-
ments.

DVM features

A block diagram of the DVM is shown
in Fig. 4. The input range is +50 volts,
and the input is connected to an absolute-
value amplifier through a voltage divider
having a ratio of 1:5. That ratio can be
changed—it just happened to meet my
needs. The one strict requirement is that
the maximum voltage to be measured re-

PARTS LIST—
GENERAL PURPOSE DVM

All resistors 1%, s watt unless other-
wise specified

R1—1 megohm

R2—20,000 ohms, multi-turn trimmer poten-
tiometer

R3—250,000 ohms

R4—200,000 ohms

R5, R6, R8, R12—10,000 ohms

R7, R11—5000 ohms

R9—1000 ohms, multi-turn trimmer poten-
tiometer

R10—4750 ohms

R13, R15—100,000 ohms

R14—47 ohms, 5%

R16—5620 ohms

R17—10,000 ohms, 5%

R18—10,000 ohms, multi-turn trimmer
potentiometer

R19—6800 ohms

R20, R23, R36—1000 ohms, 5%

R21—220 ohms, 5%

R22—see Table 1

R24-R26, R35—3300 ohms, 5%

R27-R34—82 ohms, 5%

Capacitors

C1, C3, C5, C7-C10—0.1p.F, ceramic disc
C2—1000 pF, ceramic disc

C4—1uF, Mylar or tantalum

C6, C11-C13—0.01F, ceramic disc

Semiconductors

IC1—TL084C quad biFET op-amp

IC2—LM311N (or -H) voltage comparator

IC3—LM331N precision voltage-to-fre-
quency converter

IC4—74121 monostable multivibrator

1C5—7492 divide-by-12 ripple counter

IC6—7490 divide-by-10 ripple counter

IC7—74123 dual monostable multivibrator

1C8—74C925 CMOS 4-digit counter w/multi-
plexed digit and segment drivers

ICS—MCT2E opto-coupler

DISP1—NSB3881 4-digit, 7-segment LED
display

LED1—jumbo red LED

Q1—2N2907

Q2-Q5—2N2222

D1, D2—1N914

Miscellaneous: regulated power supply,

perforated construction board, IC sockets,

hardware, etc,

sult in a Vyy to the voltage-to-frequency
converter of no more than ten volts. That
will keep the maximum signal within the
linear operating range of the operational
amplifier.

The output of the absolute-value ampli-
fier is always postive, regardless of the
polarity of the input voltage. That’s
necessary becatse of the input require-
ments of the LM331. An output is also
taken from pin 7 of the amplifier (IC1-b)
to light an LED and provide a visible
indication of the polarity of the input.
When the LED is lit, the voltage is posi-
tive; when it’s dark, it’s negative.

The 60-Hz line current serves as the
clock source for the display. Division by
60 provides a one-second timebase. (The
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FIG. 5—CIRCUITRY IN UPPER PART of schematic of general-purpose DVM contains absolute-value
amplifier and V-F converter. Lower section is for timing and display.

equation for Fgy assumes a one-second
timebase.) However, any clock frequen-
cy can be used. provided that Fg stays
the same. The easiest component to
change to compensate for a different
timebase is Rg.

A schematic of the general-purpose
voltmeter circuit is shown in Fig. 5. The
TLO84C quad bi-FET op-amp is used
primarily because its very low bias cur-
rents allow the use of high-value resistors
for the input divider.

Figure 6 helps to explain how the
absolute-value amplifier section works.
When V,y goes negative, the output of the
first amplifier goes positive by the
amount of one diode-voltage-drop (about
0.7 volt). shutting off the upper diode and
bypassing the amplifier by virtue of the
lower diode connected to the input. The
second amplifier inverts Vy to provide a

-

positive output equal in amplitude to the
negative input. When Vi is positive,
both amplifiers invert, but the output of
the first is — 2V which, when summed
with V  at the input to the second, results
in an actual input equal to — Vyy, and thus
an output of V.

Referring once more to Fig. 5, the
second amplifier, IC1-b, is connected to
the non-inverting input of a LM311 com-
parator. Whenever V,y is positive, that
input is negative and the LED lights. The
three trimmer potentiometers should be
preset to approximately midpoint for R2
and R9 and to about 6000 ohms for R18.
The National data book suggests that C4
be a Mylar capacitor, but I used a tanta-
lum with no apparent problems. If you are
looking for accuracy on the order of one
percent or so, and good long-time stabil-
ity. you should use cermet trimmers and

metal-film resistors throughout the
amplifier and converter circuits.

As shown in Fig. 7, an opto-coupler is
used to extract a clock signal from the
low-voltage winding of the transformer
used by the power supply that will be
monitored. Table 1 will help you select a

BSOLUTE-VALU fier uses two

. 6—8 -VE ampl
diodes to ‘‘decide” whether input voltage is
positive or negative.
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FIG.7—POWER IS TAKEN from power supply being metered. Regulators provide voltages required by
meter circuits. Two positive regulators require heatsinks. Resistor R22 and opto-coupler IC9 also

appear in Fig. 5 and serve same functions as R20 and IC14 in Fig. 11.

TABLE 1
Vima R22 (R20) (l;ms=20mA)

7 2709
10 39002
13 56042
16 68002
19 82002
22 10002
25 12000

suitable value of R22 for your transfor-
mer. Power for the meter circuit itself can
also be obtained from within the power
supply; = 18-20 volts DC will do the job
nicely.

The 60-Hz divider is quite con-
ventional. When you build the circuit,
keep in mind the fact that the 7490 and
7492 power pins are 5 and 10, rather than
the more common 14 and 7 for V¢ and
ground, respectively. The leading edge of
the output of the 7490 triggers IC7-a, a
74123 dual monostable-multivbrator.
The output pulse, which has a duration of
about ten microseconds, latches data
from the 74C925 counter (IC8) for dis-
play updating. Its trailing edge triggers
IC7-b to reset the counter.

The 74C925 is capable of driving the
display directly—that is, without current-
limiting resitors—but then you must heat-
sink the counter, and you may have a
power-supply problem as well. The 82-
ohm current-limiting resistors provide
more-than-adequate brightness for good
readability on a well-lighted bench. The
2N2907 transistor is used to turn on the
second-digit decimal point. The counter
does not feature leading-zero blanking,
and I didn’t think it worth the effort to
include it. If you do wish to blank the
leading zero, add logic to detect when
segments ‘‘a—f"" are at a logic-high, and
segment ‘‘g’” and pins 7, 9, and 10 of IC 8

are low. The logic should inhibit the drive
to the base of Q2 whenever those con-
ditions are met, and the first digit will
remain dark.

Construction and calibration

Construction can be quite compact if
reasonable care is taken to prevent shorts
and solder bridges. There are two things
you should do to avoid oscillations; Con-
nect 0.1-uF ceramic capacitors fairly
close to the amplifier’s “*+'" and ** ="
DC-power pins, and take care to separate
the input and output circuits of the
amplifiers.

I usually combine construction and
testing. That is, I construct a block of
circuitry, such as the analog portion of the
meter, and then stop to check it out before
proceeding. I assembled the amplifier
and comparator circuits, followed by the
voltage-to-frequency converter, the time-
base, and the display.

It’s a good idea to assemble the ampli-
fier circuit, then stop to test and adjust it,
before connecting it to the LM331. The
reason is that the voltage-to-frequency
converter will respond to positive vol-
tages only, but should there be a defect in
the amplifier wiring you could input a
negative voltage. (That’s because the in-
itial step in the test-and-adjustment pro-
cedure is to connect a negative voltage to
the input.) With a calibrated meter con-
nected to pin 8 of the TLO84CN, apply a
known negative voltage to the input of the
meter you built. You should read a posi-
tive voltage equal to one-fifth the input.
Adjust R2 to obtain that value.

Next, replace the negative voltage with
a positive one of a similar amplitude and
adjust R9 for the correct reading—again
one-fifth the value of the input voltage.
There is a somewhat larger error for a
positive input than for a negative one, so
you may want to make the adjustment

PARTS LIST—
REGULATOR SECTION

All resistors 1%, s watt unless other-
wise specified
R22—see Table 1

Capacitors
C1, C2, C4, C6—4.7uF, 25 volts, tantalum
C3, C5, C7—0.1pF, ceramic disc

Semiconductors

IC1—7815 15-volt positive regulator
1C2—7805 5-volt positive regulator
IC3—7915 15-volt negative regulator
IC9—MCT2E

Miscellaneous: heatsinks for positive reg-
ulators

using an input voltage of a value you will
be measuring frequently (I used 15 volts).

The third—and final—adjustment has
to be made after assembly is complete.
Simply adjust R18 so your display shows
the same input-voltage as does the meter
you're using for calibration. Again, you
may wish to perform that step with a
voltage you use often. At 1% volts my
completed meter displayed a positive vol-
tage that exceeded its negative counter-
part by about 30 millivolts. That error
approached zero at my calibration value;
then the positive error increased slightly
more than the negative as I continued
upward. Overall, with an input span of 20
volts, the positive and negative values
tracked my calibration meter within about
two percent of full scale.

A dual-input DVM

The longish rectangle to the left of the
banana plug in Fig. 8 is the 4-digit display
of a version of the DVM that monitors my
power supply’s variable outputs (the
jacks between the two knobs). That ver-
sion features two inputs—one for a posi-
tive voltage, the other for a negative one.
Because the range of the supply is about
27 volts, I designed the meter circuit to
span 30 volts. I constructed the circuit in
three sections, as can be seen in Fig. 9, so
I could tuck it all into the cramped space
available inside the supply.

A function diagram of that meter is
shown in Fig. 10. An inverting amplifier
is required for the negative input; a non-
inverting one for the positive, so that each
provides a positive source for the voltage-
to-frequency converter. Connection to
the converter is made through a solid-
state analog switch controlled by
measurement logic derived from the one-
second timing logic. The control logic for
the display differs somewhat from that of
the general purpose DVM, but the re-
mainder of the circuitry is the same.

A schematic of the dual-voltage meter
is shown in Fig. 11. A general-purpose



PARTS LIST—DUAL-INPUT DVM

All resistors 1%, s watt unless other-
wise specified

R1, R3—20,000 chms

R2, R4-R6—10,000 ohms

R7, R19—10,000 ohms, multi-turn trimmer
potentiometer

R8—8200 ohms, 5%

RS9, R10—5600 ohms, 5%

R11, R17—100,000 ohms

R12—47 ohms, 5%

R13—4700 ohms, 5%

R14, R16—10,000 ohms, 5%

R15—5600 ohms

R18—220 ohms, 5%

R20—see Table 1

R21, R34—1000 ohms, 5%

R22-R24, R33—3300 ohms, 5%

R25-R32—180 ohms, 5%

Capacitors

C1, C5, C10-C12—0.01F, ceramic disc
C2, C4, C6-C9—0.1F, ceramic disc
C3—1uF, Mylar or tantalum

Semiconductors

IC1, IC2—741 op-amp

IC3—4016 CMOS quad bilateral switch

IC4—7407 hex buffer, open collector

IC5—LM331N precision voltage-to-fre-
quency converter

IC6—74121 monostable multivibrator

IC7—7492 divide-by-12 ripple counter

IC8—7490 divide-by-10 ripple counter

IC8—7474 dual D flip-flop

IC10—7408 quad 2-input NAND gate

1C11—7432 quad 2-input or gate

1C12—74123 dual monostable multivibrator

1C13—74C925 CMOS 4-digit counter with
multiplexed digit and segment drivers

IC14—MCT2E opto-coupler

DISP1—NSB3881 4-digit, 7-segment LED
display

Q1, Q3-Q6—2N2222

Q2—2N2907

Miscellaneous: regulated power supply,
perforated construction board, IC sockets,
hardware, etc.

FIG.8—DISPLAY OF DUAL-INPUT DVM can be seen at left of power supply. General purpose DVMis in
foreground.
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FIG. 9—DUAL-INPUT DVM was built in three sections to fit in tight cabinet. Timing logic is on left-hand
board; amplifiers, switching, and V-F converter on center one, and display and display logic on
front-panel-mounted board at right.
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those in general-purpose meter.

FIG. 10—BLOCK DIAGRAM of dual-input DVM. Timing and display circuits are essentially the same as
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FIG. 11—UPPER SECTION of schematic of dual-input DVM shows input amplifiers, switching, polarity

indicator, and V-F converter. Lower section shows timing and display circuits.

DVM requires a high input-resistance not
necessary here, so I used less resistance in
the divider, permitting use of the popular,
low-cost 741 op-amp instead of the
TLO84C.

The TTL IC’s used in the timer logic
operate from 5 volts. A section of a 7407
open-collector buffer, IC4-a, provides
translation to 15 volts for control of the
4016 quad CMOS switch. The switch is
controlled by the + MEASURE and —
MEASURE outputs of IC9-b, a 7474 flip-
flop. The section of the 4016 used to drive
the front-panel poLarITY LED is also
controlled by the MEASURE output of the
7474.

A timing diagram is included in Fig. 11
as an aid in following the logic timing. A

complication arises in this DVM in that
the voltage presented the voltage-to-
frequency converter can change by as
much as ten volts in going from one
source to the other. There is a time con-
stant in the V=F circuitry that will cause a
large error unless it is dealt with. My way
around that was to allow the LM331 two
seconds of measure time, then take only
the last half of that time for display.
While at first glance it may appear that
the display logic is providing the counter
with a simultaneous LATCH and RESET.
That, however, really isn't so. The 7432
(IC11-a) triggers IC12-a with the leading
edge of its output to reset only the counter
(and not the latch) while the display con-
tinues to show the currently-latched

count. One second later, the trailing edge
triggers IC12-b to latch the new count for
display.

Construction

I tailored the construction of this meter
to fit the location. The board at the rear
(seen at the left in Fig. 9) contains the
timing logic. The one in the middle holds
the two 741’s, the measure switching,
and the V-F converter. The display logic
and the display snuggle up to the front
panel so the display can poke through.

The display is supported on the circuit
board only by its wiring—short lengths of
No. 22 bus wire (quarter-watt resistor
leads). Each short piece of wire has a 90°

continued on page 99
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P t 2 IN THE FIRST ARTICLE
ar of this series, we pre-
sented some of the fundamentals of active
receiving antennas. That type of antenna
has several advantages over wire an-
tennnas, especially at very-low and low
frequencies (VLF and LF). First, active
antennas have a short physical length.
The active antenna systems that we will
discuss here are used with a one-meter
long whip. That helps reduce the sensitiv-
ity to local noise from sources such as
power lines. Because of the active an-
tenna’s high input-impedance and low
output-impedance. it is more efficient
than a simple wire antennain converting a
received signal at the antenna to a
corresponding voltage level at the receiv-
er’s antenna terminals.

In general, the properties that we want
our active receiving antenna to have are:
high input-impedance. low input-
capacitance. low output-impedance, and
minimum distortion/high linearity.

Another objective is to keep the circuit
as simple as possible. A single-stage
JFET amplifier has the best combination
of properties for active antenna preampli-
fier applications—and it allows the cir-
cuit to be kept relatively simple. (This is
not to suggest that there might not be
better. more complex circuits, using
several semiconductors or IC’s.)

Wide-band amplifier circuit

The JEET that we have chosen to use is
the Siliconix J-310 (or U-310 in metal
can). That JFET is often used as a
grounded-gate transmission-line ampli-
fier for TV and FM reception (at a 75-ohm
input/output level). The J-310 will usual-
ly handle short-duration static surges up
to 100 volts or so without damage, so a

An active receiving antenna
can dramatically improve
your receiver’s performance,
especially at very low
frequencies. Here we will
discuss some practical
circuits for both wideband
and narrowband operation.

R.W. BURHANS

single low-capacitance neon bulb can
provide input static-charge protection.
That is of value since semiconductor di-
odes usually have a much higher junction-
capacitance when used as protection de-
vices and. if used. would increase the
input capacitance of the preamplifier.

In our application as an active VLF-HF
preamplifier, the J-310 is used in a
common-source common-drain con-
figuration with inductive feedback (that
improves the linearity and lowers the out-
put impedance). Figure | shows our
wideband circuit for the range of 10 kHz
to 30 MHz. Note that the feedback from
drain to source is large because of the low
resistance of the transformer and its 1:1
turns ratio. (We will discuss how to wind
that transformer in Part 3 of this series:
that part will contain actual construction
details.) For the circuit to operate pro-
perly. the transformer’s output should be
opposite in phase to its input (with respect
to ground).

The amplifier circuit is intended to be
used with a l-meter vertical whip. The
antenna and its mount capacitances serve
as part of an input filter. The input capaci-
tance of the JFET is quite low (about 7
pF). The 2.2-pH inductor at the gate of
the JEET serves as a lowpass filter or trap.
resonating with the junction and circuit
(including antenna) capacitances at a fre-
quency near 30 MHz. That input filter
aids in reducing FM-VHEF interference
over a range of 50 to 500 MHz where the
I-meter whip acts like aresonant antenna.

Receiver coupler

The receiver coupler both provides
power to the preamplifier and extracts the
signal from the coaxial transmission line
(from the preamp). A wideband receiver

4
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: BA AMP ER. The trans'
output is opposite in phase to that of its input.

coupler is shown in Fig. 2. Capacitor C1
and inductor L1 form a highpass L-
section filter (with about a 10-kHz 3-dB
rolloff). Resistor R1 is used to ensure that
the preamplifier output sees a low-
impedance load no matter what sort of
receiver is connected. Resistor R2 is used
for matching to a receiver with a higher
input impedance. That resistor would
cause a signal loss of 6 dB if the input
impedance to the receiver were 500
ohms.

The coupler circuit provides DC power
to the preamp through the coaxial cable.
Power sources less than about +8 valts
will reduce the dynamic range and linear-
ity of the amplifier. The power dissipa-
tion of the JFET using a + 8-volt supply
will be about 200 mW. The rating of the
J310at 25°C is about 360 mW maximum.
In practice, we have not burned one up
even when operated with a +12 volt
supply for an extended length of time.

The active antenna preamp is like a
Class-A amplifier (where the output has
low distortion, but the power furnished by
the DC power supply is much greater than
the powerdissipated in the load), Howev-
er, some distortion does ultimately
appear in the output at high input-signal
levels. That is due to the fact that a JEFET
biased in that way cannot be made per-
fectly linear over a wide dynamic swing

grmer shouid be connecled so

th provides powerto, and

exiracts signals irom,

eamplifier, as

from 10 kHz to 30 MHz has poor per-
formance with regard to IMD (/n-
terModulation Distortion) because little
input filtering is provided. Interference
will be noted especially if the observer is
close to strong AM broadeast-band
transmitters. The standard method for
evaluating the intermodulation response

of areceiver is to measure the 2nd and 3rd
order intercepts.

Figure 3 shows a plot of the output
power of the two tundamental signals (f}.

f5) versus the output power of the second

order and third order distortion products.
(We discussed intermodulation distortion
products in the first part of this series,
which appeared in the February issue of
Radio-Electronics). Those are shown as
a function of the power of a two-tone
input signal.

One thing we should mention first is
that when the input signals are too large,
the amplifier output will not follow the
input linearly. That is called gain com-
pression and can be seen in Fig. 3.

If the linear portions of the curves are
extended. they will eventually cross each
other. That is shown in Fig. 3, where the
curves are extended by dotted lines and
cross at an output level that cannot be
reached by the amplifier. The point where
they cross is called the amplifier in-
tercept. The input and output coordinates
where they cross give you the input and
the output intercepts.

In general, the higher the intercept
point is on the graph. the better the
amplifier’s capability. Those measure-
ments are best made with a sensitive spec-
trum analyzer, but an approximate idea
can be obtained by using a receiver and
recording the S-meter readings ‘with
appropriate signal-generator sources.
The relatively low number of only + 10
dBm for the 3rd order intercept indicates
that the active antenna should be used
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of the output voltage. Other modes of
operating the JFET with different biasing
have been tried, but they have notresulted
in any significantly better performance.
So. in a sense, the circuits of Figs. 1 and 2
are of the “‘simpler is better’” tvpe.

(S9 SIGNAL LEVEL)

8

]
(-]
=

2
5¢ b e
3 Lo 04
s Opg .,

/

-80 -60 -40 -20 0 +20
; TWO-TONE INPUT SIGNAL LEVEL-dBm
FIG. 3—THE HIGHER THE INTERCEPT POINTS, the better the amplifier's intermodulation rejection.

Intermodulation distortion
A wideband active antenna covering



over a wide frequency range only where
the local interference level is not severe.
The antenna. of course, mightbe used ina
high-signal area but the observer has to
exercise some caution in making sure that
the IM signals are not obscuring some
desired signals on the same frequency.
For the wideband case of 10 kHz to 30
MHz, those intermodulation-distortion
measurements suggest that only a short
antenna of perhaps 1 meter or even less
will provide the least amount of spurious
responses—increasing the antenna length
will only tend to increase the distortion
level. Longer antennas should be used
only when the active preamplifier is pro-
vided with some form of input and/or
output filtering to reduce the out-of-band
interference effects. With added input
filtering, an active antenna witha [-meter
whip can provide less IMD because the
input filter reduces the likely intertering
signals before they have a chance o op-
erate on the preamp input cireuitry
Although the wideband active untenna
should not be used with anything longer
than a l-meter whip in areas of high
adjacent-channel interference, longer
antennas—perhaps up 1o 10 meters—ecan
be tried in a “‘quiet’ location for operit
ing inthe VLF-LF ringe. However, when
using long antennas in the HE region there
is an additional interference problem be-
cause the antenna is resonant at more than
one frequency. One rule o follow here is
to keep the length of the antenna less than
Vio wavelength at the highest frequency
used for a wideband system, Although
that is short at the highest frequency, an

| —IHE INPUT INDUCTORS and circult capacitance form a lowpass filter that makes this an

amplifier for restricted use in the VLF-LF range.

antenna of that length used with the wide-
band preamp will perform almost as well
as 4 48-inch top-loaded. vertical con
nected 1o a S0-ohm system (as in mabile
CB radios at the 27-MHz region). A prim-
ary reason for using an active-antenna
system s to provide good performance
over a wide range with:smill physical
size. Thus. if the antenna is to be used
only for the CB ringe. it would be simpler
o use un ordinary. CBantenny and avord
all of the widebund problems.

Amplifier circuit—VLF and LF

At freguencies below about 500 kHz.
the amplifier circuit 18 modified 1o pro-
vide input filtenng and higher voltage-
eain, Figure 4 shows the modified circuit.
I'wo input inductors and the circuit
capacitances form a lowpass filter with 4
cutoff frequency near 450 kHz (see Fig.

5-u). The choice ol those inductors is
somewhaut critical because the preamp’s
operation depends partly on the resonant
frequency of the coils, the distributed
capacitance, and the capacitance of the
windings to the shield housing. To reduce
mutual coupling, the coils are connected
in series with their windings opposing
cuch other. Therefore. they still can be
mounted close together on a small circuit
board with no interstage shield. That
arrangement provides at least another 30
dB of attenuation for broadcast-band sig-
nals directly at the input to the preampli-
fier where the problem of intermodula-
tion starts, A single inductor can be used,
but it will not provide quite as sharp a
cutoff for interference from the AM
broadeast band.

The output transformer is an wultra-
miniature audio-output transformer with
u 200-0hm center-tapped primary and an
8-ohm center-tapped secondary. (We will
tulk more about that transformer when the
series continues. ) The output transformer
has good response to at least 400 kHz.
even though it was originally intended for
audio-frequency use. The smaller amount
ol feedback applied from drain-to-source
results in higher voltage gain of about + 6
dB at the expense of slightly less power
gdin. or a higher output impedance when
compared to the 1:1 wideband toroid.
However. we use the iron core transfor-
mer because of its low cost as well as the
lowpass output filtering provided.

When used with a |-meter whip. the
VLE-LF version of the active antenna—
with an input lowpass filter with about a
450 KHz rolloff—provides higher in-
tereept points with respect to broadcast-
band interference (although it is about the
for interference from other
frequencies). If you are located in a reg-
ion {ree from high-power broadcast-band
transmitters, then you can use the pre-
amplifier of Fig. 4 with longer antennas.
However, a point is reached with any
active system where merely increasing
the antenna size does not improve the
overall signal-to-noise ratio because the
atmospheric noise level increases at the
same rate as the signal.

Same
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NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-

state of the art in electronics. And NTS is the tronics area of your choice—discover all the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in
most of NTS's electronic programs.

For instance, to learn Color TV Ser-
vicing you'll build and keep the 25”
(diagonal) NTS/HEATH digital color TV.

In Communications Electronics
you'll be able to assemble and keep
your own NTS/HEATH 2-meter FM
transceiver, plus test equipment.

But no matter which program you
choose, NTS's Project Method of instruction
helps you quickly acquire practical know-how.



1. The NTS/Rockwell AIM 65

Dedicated Microcomputer A Single

board unit featuring on board
printer and display—4K RAM
(expandable). Application Functions:
Central processor—Controller/Monitor—
Development System. 2. “The
NTS/SYM-1 Microcomputer” 6502
Based CPU—4K bytes ROM
(expandable}—1K RAM (expandable). 51
active |/0 lines for versatile interfacing: disk
drives, ASCI| key boards, cassette tape, etc.

/ Simulated TV Reception 4

3. The NTS/Heath HN-89A Microcomputer
features floppy disk storage, “smart" video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4. The NTS/Heath GR 2001 Digital
3. Color TV (25" diagonal) features
specialized AGC-SYNC muting, filtered
color and new solid-state high voltage
tripler rectifier.

NATIONAL
TECHNICAL
SCHOOLS

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

4000 SO. FIGUEROA ST., LOS ANGELES, CA. 80037

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Dept. 206-033
Los Angeles, Califorma 90037

Please rush FREE color catalog on course checked below
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[] Communications Electronics (] Air Conditioning

[[] Digital Electronics ] Home Appliances
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Resonant input circuit

Figure 5 illustrates various high-
impedance input networks for restricted
use in the VLF-LF region (such as Loran-
C only, or WWVB, or for the 160
kHz-190 kHz experimenters’ license-
free band). A series inductor with a small
input tuning capacitor can be used to
further reduce interference and increase
the antenna performance. A miniature
trimmer-capacitor with a tuning range of
8 to 50 pf placed from the gate to ground,
directly across the 1 megohm input resis-
tor (see Figs. 5-b and 5-c) provides a
means of tuning the series inductor for a
peak at the desired frequency range. The
result is a sharp, high-frequency cutoff
with a more gradual low-frequency rol-
loff. The inductor was chosen to be self-
resonant (remember, real inductors also
have capacitance) at a somewhat higher
frequency than the top of the desired tun-
ing range. That technique will work for
some pot-core or slug-wound inductors
but will usually not work well with large
toroids, as they have too much distributed
capacitance at VLF. It is also possible to
shunt a slug-tuned inductor from the gate
to ground (as in Fig. 5-¢) but the preamp
will then require a larger housing. For that
parallel-tuned case, the 1-megohm resis-
tor can be removed because the inductor
provides the ground return for the gate.
The antenna is then connected directly to
the gate terminal with the inductor chosen
to resonate with the antenna, input-
circuit, and antenna-mount capacitances.
The minimum of external tuning capaci-
tance provides the highest Q (most selec-
tive) antenna in this application. For DX
hunting in the low-frequency experiment-
ers’ band (at 180 kHz), a narrowband
antenna with a Q of more than 50 can be
achieved with a parallel-tuned circuit.

One problem with using a tuned circuit
is that it restricts the remote applications
of the active antenna. That is because the
antenna must be located conveniently so
that it can be retuned. However, for
covering some fixed frequency (such as

the experimenters’ band) the antenna sys-
tem can be aligned on the bench and then
mounted for unattended operation. When
tuning those systems, it is advisable to
temporarily mount the preamplifier
assembly in a fairly clear area (preferably
where it will be permanently located) to
avoid nearby capacitive coupling, which
might detune a very selective system.
One technique for broadbanding a
tuned circuit is to place a resistor in para-
llel with the inductor (See Fig. 5-d). Re-
sistor values in the range of 50K to 500K
ohms can help broaden Loran-C systems
where a wide bandwidth is necessary.

Traps

Series-connected transmission-line
traps tuned to local broadcast-band sta-
tions and placed just ahead of the receiver
coupler can improve the IMD somewhat
and reduce overload or gain-compression
problems (see Fig. 6). The tuning capaci-
tors must be isolated from ground and the
inductor must be chosen so as to have a
reactance greater than 50 ohms at the de-
sired notch frequency. Dual traps are
possible. For example, Fig. 6 shows a
trap for 970 kHz and another for 1340
kHz connected in series. The combina-
tion of input lowpass filters at the antenna
and traps at the preamp output can usually
provide sufficient attenuation for cases of
severe interference in the VLF-LF band
from stations in the broadcast band.

A summary of some measurements
made with different antennas at 60 kHz
for WWVB reception is shown in Table
1. It should be noted that a 2-meter ver-
tical whip is about equivalent in sensitiv-
ity to the much larger flat-top antenna.
However, the flat top is much more sus-
ceptible to noise and interference, even
when it is operated with a lowpass filter at
the preamp input. The effective-height
estimate may not be the same over the
entire frequency range. For example, the
flat top appears to have an effective height
of about 2 meters at 200 kHz but less than
0.9 meters at 60 kHz. That is because of

RAP N E D to reduce in-

terference from broadcast band stations—in
this case from stations at 970 and 1340 kHz.

K—the shielding effect and conductivity
of the local ground terrain, which in-
cludes all the trees, power lines, and
building structures. However, we are still
able to operate the antenna even down to
the 10.2 kHz Omega frequency with
reasonable success and it is used routinely
to check GBR on 16 kHz for VLF pro-
pagation conditions. (GBR is a high-
power military VLF station from Great
Britain.) In practice, it is always wise to
check for IM effects at the specific fre-
quency range that you plan to use the
antenna. Sometimes they are severe but
only at relatively narrow frequency
ranges usually not in the VLF range.

For general wideband surveillance, the
I-meter whip with an effective height of
about 30 cm is the best antenna of all,
because it has fewer IM interference
effects and less local noise from the pow-
er lines.

A general conclusion from all of the
experiments is that the local environment
and the ground-conductivity effects of
nearby structures are the most important
factors in determining antenna sensitiv-
ity. Small changes in antenna location can
produce remarkable differences in the an-
tenna’s performance.

Another observation is that the best
location for a short whip is invariably up
high in the clear. (That can especially be
seen in aircraft applications where a very
short vertical whip is used with remark-
ably good performance.)

Low-frequency experimental radio sta-
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TABLE 1 tion operators have reported good results
\ _ in mobile operation with reception of 160
s Hei?ﬂ{mm-r 6 '-m:';" “g:l:l’ 2 F%in‘{op to 190 kHz signals using 2.5-meter CB
An%!enna Car?acitance (C::) 10pF 20pF 118pF whips and parallel-tuned input networks.
Voltage Gain at Preamp  (A,) 1 (0dB) 1 (0dB) 2 (+6dB) with Omega and Loran-C receivers in
Estimated Ground (K 0.7 0.7 0.05 mobile vehicles where the on roblems
ima _ (K) bile vehicles where the only probl
Coupling Effect _ _ were those of shielding from buildings or
Effective Height (he)  0.28m 0.80m 0.88m when driving under bridges or near power
W?(V:gsﬁe:ggg‘géu S6 S9 S9+ lines. An additional problem in mobile
e et , . _ operations is harmonic radiation from the
Estimated E‘ﬁeld for {E;] 150 p.V-per-m 150 p.V-per-m 150 p.V-per-m vehicle’s AC alternators.

WWVRB (from NBS chart) When we continue this series, we will

Ot.étgkult*g mé_éﬁ'r;aapx e H42 "d"_" i F\_" 122 115Y digcuss cgns;mction details and include
Estimated (S+ N)/N during +10dB +20dB +20dB printed-circuit board layouts for the ac-

60 Hz “quiet hours!" : i 3 tive antenna preamplifier and receiver
Overall Noise Rating .good fair poor coupler. We will also discuss how to
IM Distortion Rating fair poor very poor bench test the preamp. and how to mount

the system. R-E
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Here’s a look at some practical

audio power-amplifier circuits.

Circuits using both bipolar and FET

devices will be covered.

ALTHOUGH IN THE PAST MANY PIECES OF
audio equipment used transformers to
couple the driver stage to the power tran-
sistors, and those transistors to the loud-
speaker, output transformers are current-
ly used only in equipment providing very
low output power. You are likely to find
an output transformer in a portable radio,
but in little else. As for sophisticated
equipment, economy may dictate that a
driver transformer be used, but output
transformers are usually avoided because
they may severely limit the fidelity of the
signal delivered to the loudspeaker. In-
stead, most modern audio equipment uses
one of a variety of types of transformer-
less circuits to drive the power-amplifier
stages.

Transformerless amplifiers have in the
past mainly used bipolar power-
transistors. The present trend, however,
is to use power VFET's and MOSFET"s.
One reason for that is the absence of prob-
lems such as thermal runaway and second
breakdown inherent in bipolar transis-
tors. Another important reason is that
FET characteristics are more linear than
those of their bipolar counterparts. Con-
sequently, when amplifiers using FET's
as output devices are compared with those

How o Design

Analog Circuits
Audio Power Amplifiers

using bipolar transistors, the distortion is
lower in the FET circuits. As aresult, you
need less feedback to reduce distortion to
near ideal levels with FET amplifiers than
you would in bipolar amplifiers. And,
because less feedback is required in FET
amplifiers, instability problems due to
feedback are less.

Driver transformer circuits

A circuit using a driver transformer is
shown in Fig. 1. The input signal is fed to
the base of Q1 and amplified. The ampli-
fied output appears across the primary
winding (winding 1) of the driver trans-
former, T1. The signal from that winding
is induced into the two secondary wind-
ings and applied from there to output tran-
sistors Q2 and Q3. Note that in Fig. |
there is a dot shown at one end of each
secondary. Those dots indicate which
ends of the various windings are in phase.
While a signal is applied to the base of
output transistor Q3 from the end of wind-
ing 3 with the dot, a signal of the opposite
phase is applied from winding 2 to the
base of Q2 from the terminal without the
dot—in other words, the same signal is
applied out of phase to the two output
transistors. If the transistors were biased

so that they did not conduct when idling,
each transistor would conduct only when
a signal was present—in this case only
during alternate halves of the cycle. The
outputs from Q2 and Q3 will then com-
bine across the loudspeaker load to repro-
duce the original signal.

Transistors are not biased for zero idl-
ing current. There is always some current
flowing so that the output devices operate
in Class-AB. Bias current for Q2 flows
through R3 and through winding 2 of the
transformer to the base. Although some
of the current from R3 is diverted through
R4, there is sufficient current left for the
base of Q2 to keep it turned on while
idling. A similar arrangment involving
RS and R6 keeps Q3 turned on.

Resistors R7 and R8 in the emitter cir-
cuits of Q2 and Q3 respectively are not
used exclusively in circuits with driver
transformers. They are frequently found
in completely transformerless circuits.
Those emitter resistors increase the volt-
age gain of the driver stage while signifi-
cantly reducing the voltage gain of the
output devices. To minimize that loss of
gain, the values of the resistors are kept
small, and the circuit is designed so that
between 0.5 and 1 volt is across each of
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the speaker to reproduce the input signal

the resistors when the transistors idle.

As is true with just about every other
transistor circuit using a resistor in series
with the emitter, resistors R7 and RS help
to stabilize both AC gain and DC bias.
Those resistors also serve as output-
transistor protection devices. That pro-
tection is important because an output
transistor may break down if a short de-
velops .across the loudspeaker. But the
protection that those resistors provide is
somewhat limited; more complex feed-
back circuits do a better job.

In Class-AB push-pull amplifiers, dur-
ing different portions of the cycle either
one transistor or the other conducts more
heavily. During one half cycle, Q2 may
conduct heavily and Q3 may not conduct
at all, while in the other half the situation
may be reversed. In each cycle, however,
both transistors must change from a con-
ducting to a non-conducting state and vice
versa. Resistors R7 and R8 help to make
that transistion smooth, keeping crossov-
er distortion to a minimum. To really im-
prove the smoothness of the transistions,
diodes can be substituted for the emitter
resistors.

Driver transistor Q1 supplies the bulk
of the voltage gain for the circuit while
providing sufficient power to drive output
transistors Q2 and Q3 through the trans-
former. The turns ratio of the transformer
is selected for minimum distortion across
the output load, and is found by trial and
error. Typically, however, the turns ra-
tio is usually about 1.7:1. If transformers
are not readily available for substitution
into the circuit, you will have to live with
what you do have but add a feedback
circuit to reduce distortion to reasonable
levels.

Let's now see how feedback can be
used to reduce distortion. The signal is

FIG. 1I—POWER AMPLIFIER with driver transformer. The outputs from Q2 and Q3 recombine across

fed back from the output to Q1 through Ry
and Cg. If the phase is proper, the voltage
gain of the circuit is reduced when those
components are connected as shown.
(Should gain increase or should the circuit
oscillate, improper phasing is usually at
fault. To correct that situation, just re-
verse the connections to the primary of
the driver transformer.) The network
adds what is referred to as negative feed-
back. When the gain is reduced so is the
distortion. If gain is reduced too much,
however, the circuit may oscillate. You
can determine the amount of usable feed-
back by trial and error—by varying both
R and Cr.

A circuit may become marginally un-
stable even when negative feedback is
added. That is because feedback may be
negative within a specific frequency
range (the range in which the quantity of
feedback is being measured) but become
positive outside of that range. A square-
wave generator and an oscilloscope can
be used to check the stability of an ampli-
fier with feedback. Start by feeding a
10-kHz squarewave to the input of the

amplifier. Note the waveform across the
amplifier’s output—it should be reason-
ably square. The three displays that you
are most likely to see are shown in Fig. 2.
In Fig. 2-a, the ringing on the top and
bottom of the squarewave tends to rise
with time while in Fig. 2-b it decreases. In
Fig. 2-c, there is no ringing, but the lead-
ing edge of the squarewave is rounded.

When the output is as shown in Fig.2-
a, the circuit has a tendency to oscillate.
That is indicated by the rising amplitude
of the ringing signal. Even though the
signal in Fig. 2-b also shows ringing, it is
more stable because the ringing decreases
with time and tends to disappear. To go
from the state shown in Fig. 2-a to the one
shown in Fig. 2-b usually involves simply
increasing the value of Cg. If, however,
Cr is made too large, ringing may be
eliminated but the leading edge of the
squarewave will become rounded as
shown in Fig. 2-c. If that happens, there
may be a loss of high frequency response.
The best compromise to adjust C so that
the waveform is somewhere between
those shown in Figs. 2-b and 2-c.

Do not disregard the information pre-
sented here concerning the proper design
of transformer-coupled circuits with
feedback. You may think that it does not
apply when no transformer is used, but
that is not true. The information presented
here applies to all types of power amplifi-
ers. As for feedback, the details and char-
acteristics will be covered in a later arti-
cle in this series.

Amplifiers using a
complementary circuit

For best results from a push-pull cir-
cuit, the two halves of the output circuit
must be identical. That is not the case in
the circuit shown in Fig. 1. There, the
output from Q2 is is taken from its emitter
while the output from the Q3 is taken
from its collector. Consider, on the other
hand, the circuit shown in Fig..3. In that
transformerless circuit, transistors Q2
and Q3 (NPN) and transistors Q4 and Q5
(PNP) form two darlington pairs.

The loudspeaker load is fed by one
Darlington pair during the first half of the
cycle, and the other one during the second
so that the output signal is perfectly

FIG. 2—IF A SQUAREWAVE is applied to the input of an ampl

1
observed at the output. The waveforms in a and b indicate oscillation (ringlng). the one in ¢ indicates
loss of high-frequency response. All of those conditions can be changed by changing the value of C¢



balanced. The input signal is applied to
the voltage amplifier, Q1. Its amplified
output is applied, in phase, to both Q2 and
Q4. That phase relationship is necessary
for Q2 to conduct on positive halves of the
cycle and Q4 on negative halves. This
same phase relationship exists at the out-
puts from Q3 and Q5. Those outputs are
recombined across the loudspeaker to re-
produce the full cycle.

Some idling current must flow in the
output transistors, just as it did in the
circuit in Fig. 1. The amount of idling
current is established by the voltage de-
veloped across R3. That voltage, when
applied to the bases of Q2 and Q4, pro-
duces a current through the base-emitter
circuits of those transistors. Emitter cur-
rents from Q2 and Q4 set the base currents
and hence idling emitter currents of Q3
and Q5. In most instances, R3 is replaced
by forward-biased diodes, or a series
resistor-diode combination, to stabilize
idling current despite temperature var-
iations. : .

But how is a voltage developed across
R3? (That is one of the load resistors in
the collector circuit of Q1.) The others,
wired in series with R3, are R4 and RS.
When collector current flows through
Q1, the voltage required to forward bias
Q2 and Q4 is developed across R3. Tran-
sistor QI is biased through resistor R1,
which is connected to the junction of R8
and R9. When idling, the voltage at that
junction is ideally 2 of + Ve Resistor
R1 is connected to that point to help
stabilize the bias of Q1 against tempera-
ture variations.

In order to minimize distortion, a con-
siderable amount of negative feedback
must be used around the circuit. If a lot of
feedback is applied, however, the gain
will drop to low levels. To compensate for
that, the forward gain of Q1 must be made
very high. Capacitor Cy helps the circuit
meet that gain requirement. Signal is fed
back through Cg from the output to the
junction of R4 and R5. That is known as a
**bootstrapping’’ circuit. That bootstrap
circuit makes R4 appear to be much larger
thanitactually is. And, as R4 is part of the
collector load-resistance, the forward
gain of QI is very high because it is
approximately equal to the ratio of the
resistance in its collector to the resistance
in its emitter.

Capacitor Cg also serves a more impor-
tant purpose. When the signal is large, the
emitter of Q2 is at + Ve volts. When
that happens, no current can now flow
through its base-emitter junction because
the emitter is more positive than the base
and Q2 does not conduct. Peaks in the
signals are consequently cut-off causing
distortion. Let’s see how including Cp in
the circuit corrects that situation. That
capacitor is charged to about Y4 of + Ve
when the circuit is idling. When a peak is
present in the signal, not only is the emit-
ter of Q2 at + Ve, but since the bottom
of Cy is effectively at the same potential

FIG. 3—DARLINGTON PAIRS are used in the output circuit of this audio power-amplifer.

FIG. ——COMPLEMENTARY PAIRS are used in the output circuit of this amplifier. The signals from

them combine across the speaker to reproduce the input signal.

as the emitter, that terminal of the capaci-
tor is also at + V. Because the capaci-
tor is charged to about + V¢/4, the top
terminal of Cy is at + Ve + Vee/4. That
voltage is applied to R4 to make the base
of Q2 positive with respect to its emitter,
turning Q2 on. Being turned on, peak
positive pulses can now pass through Q2,
and the balance of the circuit, to the loud-
speaker.

When the circuit is idling, Cy does not
affect the performance of the amplifier.
Resistors R4 and RS are chosen so that
base current in Q2 and Q4 is proper for the
desired idling current to flow through the
output transistors. The values of R4 and
RS are usually identical.  As before, Rg
and Cy form the negative feedback cir-

cuit. The method used to find the values
for those components are identical to the
one previously discussed.
Complementary circuits can be used in
place of the Darlington pairs in the power-
output circuit. The complementary pair
was described in the article on coupled
circuits. A circuit using complementary
pairs is shown in Fig. 4. Here, QI per-
forms the same function as it did in the
circuit shown in Fig. 3. Transistors Q2
and Q3 form one complementary pair;
transistors Q4 and QS5 form a second.
One of the big drawbacks of the two
transformerless circuits dicussed thus far
is the presence of a capacitor between the
output circuit and the loudspeaker. That
capacitor must have a high value if it is to
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pass the low frequencies. Since the capa-
citor gets charged through the output tran-
sistors, and since the initial charge current
is very large, more current may flow

through Q3 and/or Q5 at that moment -

than can be handled safely. Because of
that, one or both of those transistors may
break down.

A second drawback using that capaci-
tor is that it is almost always an electroly-
tic because of the high values required.
An electrolytic capacitor is not linear, and
consequently just the presence of that
capacitor can add to distortion somewhat.

The circuit shown in Fig. 5 can be used
to overcome some of those drawbacks by
simply eliminating the need for a capaci-
tor. Arrangements similar to the one
shown there are used in some very high-
quality amplifiers.

The big problem in amplifiers that do
not use a capacitor between the output
transistors and the loudspeaker is that
there is no way of keeping DC from flow-
ing through the speaker. The circuit in
Fig. 5 eliminates that problem. If the out-
put devices are connected to equal posi-
tive and negative voltage supplies, the
voltage at the junction of the output de-
vices is zero. That assumes that equal
idling current flows through the two com-
plementary pairs of transistors. Current
can usually be adjusted to satisfy that
requirement. However that relationship
will hold only at one temperature; it will
not when the temperature rises or falls in
the preceding DC-coupled stages. To
overcome that, differential amplifiers are
used to drive the output stages—if the
- current changes in one of the devices, an
equal current change will occur in the
second device, keeping the overall circuit
in balance. Let's see how that circuit
works.

Transistors Q1 and Q2 form one differ-
ential amplifier. They drive a second dif-
ferential amplifier consisting of Q3 and
Q4. The output from Q3 is applied di-
rectly to the Q6/Q7 complementary pair
while the signal from Q4 must first pass
through Q5 before being applied to the
Q8/Q9 complementary pair. Transistor
Q5 is required because it shifts the phase
of the signal from Q4 so that the signal fed
to Q6 is in phase with that at the input of
Q8. Resistors in the base and emitter cir-
cuits of QS5 are adjusted so that the current
from QS5 is equal to the current from Q3.
No bootstrap capacitor is required in that
circuit as the proper current levels are
always present at Q6 and Q8, through Q3
and Q5 respectively.

Potentiometer R1 is adjusted so that
there is 0 volt at the junction of Q7 and
Q8, and across the loudspeaker. Transis-
tor Q10 is in a constant current source
circuit, required for proper operation of
the differential amplifier.

The circuit shown in Fig. 6 is similar to
the one in Fig. 5. The op-amp, as dis-
cussed in a previous article, is actually a
combination of differential amplifiers.

FIG. 5—THE HEART OF THIS high-quality circuit is a pair of differential amplifiers.

FIG. 6—SINCE OP-AMPS are simply combinations of differential amplifers, they can be used in this
variation of the circuit shown in Fig. 5.

As such, its DC-output level is extremely
stable despite temperature changes. Be-
cause that stable voltage is coupled to the
output devices, a loudspeaker can be con-
nected directly to those output transistors
without an intervening capacitor.

Note two items peculiar to this circuit.
Instead of using Darlington or com-
plementary pairs in the output, a single
output transistor is used in each leg of the
push-pull circuit. Second, the voltage de-

veloped across D1 and R1 is used to es-
tablish the bias for Q2 and Q3. The desir-
able idling current for the output transis-
tors is set by adjusting R1 because that
potentiometer varies the voltage applied
to the base circuits. Diode D1 helps keep
that voltage, and hence the idling current,
constant despite variations in tempera-
ture.

Next month we'll continue our discus-
sion of power amplifiers. R-E
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e AC/DC powered ® 2mV/Vertical sensitivity ® TV
(Video) sync filter ® 314” internal graticule, high
brightness CRT e X-Y display mode e Add/Sub
mode with ch.2 invert e Automatic and triggered
time base e Trace rotation adjustable from front
panel e Internal rechargeable pak included e
Lightweight' 12.1 Ibs with battery ® Small size
(4.4” x 8.8” x11.7”)

SPECIFICATIONS

Vertical System CH. A and CH. B-Deflection Factor, 2mv/div -
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NEW IDEAS

Use a clock radio as an appliance controller

RADIO-ELECTRONICS

DO YOU THINK THAT YOUR CLOCK RADIO
should do more than just turn on its tiny
internal radio (if its radio still works!)?
Well, I have a solution. With this easy
modification, you can use the clock to
turn on any device of your choice auto-
matically. If you are a heavy sleeper who
doesn’t usually wake up when the alarm
rings, you can use this modification to
“*customize’’ your alarm to turn on lights,
sirens, or anything else that may help you
wake up more easily. As an added fea-
ture, a three-conductor cable allows you
to remotely control one or two sets of
devices.

I should point out right away that you
do not have to cannibalize a clock radio
that you are satisified with. Many surplus
outlets (many of which advertise in the
back pages of Radio-Electronics) offer
the clock ‘‘guts’’ from clock radios.
However, if you have a clock radio with-
out a working radio, then this sure beats
throwing it out!

The circuit for the modification, shown
in Fig. 1, is fairly simple. We'll start with
S1 and S2 which are the remote-control
switches that are mounted at the end of a
three-conductor cable. When one of those
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switches is closed, it will set its half of the
flip-flop made up of ICl-a and ICI-b.
That causes the output of IC2-b to go
high, which, in turn, enables either IC1-c
or IC1-d. That causes one of the relays to
turn on, which drives one of the triacs that
power the output sockets. (However, if
you close both remote switches at the
same time, though, the flip-flop becomes
unstable.)

Switch S3 is part of the clock. On most
clocks, it is a normally-open switch that
closes when the alarm ‘‘rings.”’ If the
switch on your clock is a normally-closed
type, don’t worry—all you need to do is
tie it to + 5 volts and tie the 1K resistor to
ground.

The resistor—capacitor network rejects
all pulses (glitches) from the switch that
are not long enough to charge the capaci-
tor. When a long-enough pulse is sensed,
IC4-a is clocked and Q is set. That en-
ables ICl-¢ and ICI-d through IC2-b,
which turns on the last device used,
according to the S—R flip-flop. To turn off
the alarm, either open 83, or close either
S1 or S2. That causes IC3 to reset the
alarm flip-flop. When S4 is pressed, the
last device that was used turns on for as

long as it is held down.

An eight-volt transformer is used to
develop 12-volts peak across the 4700-
pF capacitor. I used two panel lamps to
illuminate the clock’s face, but they are.
of course, optional.

If you don’t want to use the remote
switches to shut off the alarm and instead
want to use only S3 for that purpose, then
you can eliminate IC3 and IC4 and con-
nect S3 directly to IC2-b. If you need to
control only one device instead of two,
and also don’t want S1 and S2 to shut off
the alarm, then you can eliminate all of
the IC’s and connect the switches directly
to the relays or the triacs.—Donald H.
Delorie, Jr.

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, 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 adjust-
ment, indexing at 45-degree increments, and
six positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently repub-
lish 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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New from Keithley. TRMS DMM and
Digital Thermometer all-in-one.

It's two-for-one to give you one less tool to worry about when you're fighting electronic and
temperature dragons both. And both for the price of a TRMS DMM alone. It's the only
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lab accuracy. Keithley DMMs and thermometers. The Dragon Slayers. » True RMS
* 0.25% DCV accuracy
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* Fast response
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* 0° to 2000°F, 1370°C

* $199 °C/$209 °F

Write Tom Hayden for free catalog on Keithley hand-held and bench DMMs, digital thermometers and DMM/thermometers . . . and get a free
frameable 9 x 12" copy of our dragons. Keithley, 28775 Aurora Road, Cleveland, Ohio 44139. Phone 216-248-0400.
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HOBBY CORNER

Light-puzzle solution and more
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

THE FIRST ORDER OF BUSINESS TODAY 1S
to consider the responses to John Cirillo’s
light-switch problem that was presented
in the November issue. The question, as
you may recall, was how a single light
bulb could be controlled independently
by three single-pole double-throw
switches. The word ‘‘independently’’
means that the light could be turned on
and off from each switch regardless of the
position of the other two switches.

It does seem that John’s puzzle really
got to you! Each day for several weeks,
the mail included many letters about those
switches. I read every one, checked it out,
and put it into one of several stacks. The
great majority of you got the switching
correct, but I would like to share some
ideas from some of the other stacks (of
incorrect answers) before getting to the
answer directly.

A small group of you did send circuits
with three SPDT switches in which one or
more positions of two switches made the
third inoperative. In two circuits, certain
combinations of positions placed a direct
short across the AC line!

One reader, David Potts of Ohio
couldn’t work out an SPDT solution but
he said that there is an easy solution if the
three apartments are on three seperate
floors of a building. His solution is shown
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in Fig. 1. It seems that he once rigged
such a system in a lighthouse. Good for
you, David.

A few of my friends out there chided
me for not knowing the answer. Then,
they proceeded to give me the answer—
an answer which did not meet the con-
ditions of John's problem. In other
words, their answers did not use SPDT
switches exculsively.

Actually, that question reminds me of a
puzzle on which I whiled away many
pleasant hours in junior high school. In
case you have never run across it, look at
the sketch in Fig. 2. The question here is
how to serve three houses (A, B, C) with
gas, water, and electrical utilities from
their respective distribution points (G,
W, E) without any branching lines. Each
house must have direct, independent ser-
vice and the kicker is that no line can cross
another. (Come now, I have run all but
one line—surely you can figure out how
to run the last one!)

As you may have gathered, no one
came up with independent control of a
light with three SPDT switches. A num-
ber of you took the time to offer a proof
that there could be no solution to the pro-
blem as stated. The closest thing to a
solution, as most of you pointed out, re-
quires one DPDT and two SPDT switch-
es. Such a circuit is shown in Fig. 3.
Check it all you like—each switch can
turn the light on or off regardless of the
positions of the other two.

[ must agree with those of you who
thought that John somehow missed see-
ing in one of the apartments a DPDT or
“four-way™" switch. For those of you
who have not seen this circuit before, be
advised that you can put as many DPDT
switches as you wish between the SPDT
switches on the ends. Thus, you can have
independent control of a light that can

-]
o




FIG. 5

come from any number of locations.
John should be sleeping soundly now
that he knows no one else can solve his
problem either. Thanks to all of you who
responded to John’s question.

Touch plate timer

Robert Allen of Washington has a low-
voltage ‘“‘touch plate’” wiring system in
his home. That is one in which momen-
tary switches operate 24-volt latching re-
lays which control lights, outlets, and so
on. You should note that any number of
parallel switches can control any one re-
lay. That is a very effective system for
several reasons but it does have a dis-
advantage.

With the setup as shown in Fig. 4-a,
what kind of timers can you use to turn
lights on and off at preselected hours?
Robert’s best solution to date is to use a
120-volt relay between the timer and the
touch-plate circuit as shown in Fig. 4-b. It
does the job but not with complete de-
pendability. In the absence of frequent
contact cleaning, it gets out of syn-
chronization and turns the lights on when
they should be off and vice versa.

Well, Robert, why not use the familiar
555 IC timer to produce the controlling
pulses? As shown in Fig. 5-a, a clock
timer would control a 12-volt power
supply for an astable 555 timer set to
pulse the latching relay at the desired
hours. That relay itself is a SPST
latching-type that closes with the short
pulses from the 555.

The 555 circuit and its output wave-
form are shown in Fig. 5-b. The values of
RI, R2, and C are determined by the
desired times. The relay contacts will
close when it sees the leading edge of the
pulse (low-to-high transition). Time t,.
the length of the pulse, can be determined
by the formula: t; = 0.693 x (R] + R2)
% C. Time t,, the length of time between
pulses, can be determined by the formula:

t, = 0.693 X R2 X C.

The length of time that your light will
be on is the sum of t; and t, and is equal to
0.693 X (R1 + 2R2) X C.

Set the clock timer to apply 12V to the
555. When power is first applied to the
555, the lights turn on. The next low-to-
high transition (after time t;) turns the
lights off. Set the clock timer so that it
goes off and removes power from the
circuit before the 555 produces a third
pulse (the third pulse would turn the lights
back on).

Depending upon the intervals desired,
you may need to cascade a couple of 555
IC’s or insert a counter IC between the
555 and the relay.

That is an effective but fairly cumber-
some approach to the problem. Next
month ['l] show you how to do the jobina
much simpler way with a digital clock.
Stick around. R-E
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THE DRAWING BOARD

Adding a digit select to a BCD encoder

ROBERT GROSSBLATT

RADIO-ELECTRONICS

IF YOU BREADBOARDED THE BCD ENCOD-
er we designed last month you found (we
hope) that it was a trouble free, reliable
circuit. However, its use was somewhat
limited because the encoded data
wouldn’t latch and only one digit at a time
could be placed on the bus. This month
we're going to add additional logic to the
circuit so that we can display and latch up
to 10 digits at a time. We'll stick to the set
of design criteria we listed last month and
we’ll use the same sort of step-by-step
approach to add the new sections to our
design. The choice of components will
still be weighted in favor of those that are
easily available and reliable, and that put
the smallest possible dent in your wallet.

The digit select

We want the digit select to sequentially
address one thing after another. You
could use some sort of shift-register
approach for that, but the clocking can be
a problem and the package count can get
pretty heavy. There’s a neater way to
solve the problem that also happens to
work out better in the long run. Not only
can we solve the addressing problem with
only two IC’s, but expanding the circuit
to handle ten digits will only call for one
additional IC.

Instead of the shift-register approach,
we'll create an input data bus and design
circuitry that will enable one digit at a
time. We take the “‘any key pressed’’
output of our BCD encoder and use that to
clock a 4017 one-of-ten decoder. That
means that each time we close one of the
keyboard switches, we put a correspond-
ing nybble (4 bits) on the data bus and the
4017 puts a high on one of its output pins.
A new digit entry will result in a new
nybble on the bus and a new high from the
4017. That continues for up to ten entries
(sequentially). Figure 1 shows how you
would connect the 4017 to handle four
digits with the encoder circuit we started
last month. Although the circuit will han-
dle ten digits we’ll limit our illustration to
four. (The principle is the same and it
makes the circuit easier to understand.)

Capacitor C8 serves the same purpose
that C1 did in last month’s circuit. It gives
us a reset to zero at power-up and makes
sure that everything starts out at the be-
ginning. With the 4017 set up as shown in
Fig. 1, it will reset after four low-to-high
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transitions of the “‘any key pressed’’ out-
put. If you want it to handle more than
four digits all you have to do is connect
the RESET pin, (pin 15), to the numbered
output that is one past the number of digits
you want to deal with. If you want to go
all the way and encode ten digits, ground
pin 15 through a 1K resistor.

Figure 2 shows the pinouts for a
451 1—the decoder we will use to drive
our display. The LampP TEST and BLANK-
ING control pins (pins 3 and 4) are active
low and should be kept high for normal
operation. The STORE input controls the
internal latch and is active high. If it's
held low, the 4511 will decode whatever
BCD data is presented to its inputs. If it’s
made high it will latch and display the last
nybble on the bus at the moment it went
high. Any invalid BCD code will blank
the display.

The obvious step in creating our data
bus is to connect the A, B, ¢, and D inputs
of the 4511’s together and tie them to the
appropriate BCD outputs of the encoder.
Our four digit-select outputs would be
connected to the sTORE pins of the respec-
tive 4511’s and we would be in business.
Unfortunately that would fail miserably
and a moment’s reflection will show you
why. The outputs of the encoder are con-
stantly scanning from zero to nine at the
clock rate, so the 4511°s that weren’t
selected would display constant eights—
and not even real eights at that. The
selected digit would display the keyed
number but would go to eights as soon as
the digit selector shifted to the next digit.

What we need is a way of delivering a
brief pulse to the sTORE pin to open the
latch just long enough to enter the nybble
at the selected 4511. Now, pulse gener-
ators are a dime a dozen, and perfectly
workable ones can be built with 555’s and
other IC’s. In real down-and-dirty situa-
tions, you can get by with just a capacitor

and a resistor, but the discharge time of
the capacitor creates a very sloppy slope
at the trailing edge of the waveform. The
easiest way to get the job done and still be
true to our design criteria is to use a half
monostable.

Fig. 3 shows the basic configuration of
half monostables. In actual fact they
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SWD-1 VIDEO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video (channel 3 in/
out) and also pass thru the
normal undistorted/dotocted
sudio signal. Rocker switch
selocts operating mode to remave KH2's
dlllurllonlmmlhnwd-oor:lus-llmhlr:nan
lly. Simple to less than 30

d. [ Channel 3. Impedance

nels

P
75 ohms, 117VAC,
SWD-1 Video Converter Kit . . ..............

CESSOR|
VIDEO STABILIZER
o Simple Simon Video Stabilizer.
Maodel VS-125, eliminates the ver-
tical roll and jitter from “copy guard™
video tapes when playing through

other VTR. Simple to use, just adjust
the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Includes
12V power supply.
V$S-125 Video Stabilizer, wired .. ... Fog. 54.55...

MODULATOR

Not a Game Type Modulator
__The MPS-1Kit converts Video/Audio
mgn:ls to a crystal controlled RF
y output for TV Channels 3 and 4.
The MPS-1 Modulator inputs
are designed to match all TV
Cameras and VCR's and features a

large screen projectors or an an- |

Switch to Bambi

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

-oul «NO! being able to use more than ona furu:tlon
at a time,

Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line at the
push of a button,

MOdE] BEVS 1 Completely Wired and

voltage regulated power supply, power

Assembly switch and LED indicator. No Tuning Required.

comprehensive Instruc-
lion!ODerﬂtlon Manual and Decal Set for
customizing your Video Switch installation.

51 2995

MAE-2 32 Element YAGI Antenna. . . ......... $23.95

Kato Sons’ Down Converter Kit #1.9- 2.56Hz4
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF
Editor/Enginesr. Unit utiizes new ingenious Printed Circuit Probe for maximum
gain, Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly.
IC and capacitors pre-soldered.

Model KSDC-KIT 1.9 - 2 5GHz Down Converter Kit . ... .. . $34.95

Kato Sons” Regulated Varible DC Power Supply
For use with KSDC-KIT 1.9 - 2.56Hz Down Converter. Completely assembled
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and
LED Indicator.

Model KSPS-1A Assembled Power Supply . . .. .. ... ... .. $23.85

ORDER ALL THREE ITEMS
MAE-2, KSOC-KIT and
KSPS-1A for Only. . . . _374%

Rsgular price  ordsred sapacstely 82 85
— CO-AX CABLES ARE NOT INCLUDED —
ZYZZX VHF-UHF Wideband Antenna Amplifier
> @
& -

et

SPECIAL
INTRODUCTORY
SAVINGS

Revolutionary New HYBRID IC Broadband Amplifiers

Model ALL-1 12dB Gain
50 MHz - 300 MHZ el ALL-2 3508 Gain
These units ans not avallable anywhers sise in the workd. Each und will serve many purposes and i
avadable in Kit or Assembled form. Ideal for sutdoor or indoor use. 1/ impedance is 75 chms.
Amgplsfiers inclde separate co-ax feed powesr supply. Easily assembled in 25 minutes. No cods,
Eapacitons o fune of adust
ALL-1 Complets kit w/power supply  $24.95
ALL-2 Comglets kit w/power supgly  34.95

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

ALL-1 Wend Tisted w/poe sipply
ALL-2 Wired, Tested w/pon supply

3495
4495

=
| 228 STVA-3 YagiAntera, 14.548 Gain, Selectable 75 or 300 chm
A Channal 60-80 g .. 81385

- STVA-4 Yag Amtentia, 14.508 Gain, Selectable 75 or 300 ohm

‘\_.; Chanewl 44-52 $19.95

RG-58/U 75 chmLowlossCoaxCable . §.12p/.  F-59CoaxConmctor. . . § J9ea
MT-1  Special UHF 75-300 chn Maiching Transformer . $145 e

the 18 LED status indicators.

Time
17
it Operates on 117VAC.
5 Minutes MPS-1Kit. . ........ $39.95 = |
UHF ANTENNAS orkRRaRe |
and M:[:ESS(IHIES = ERd
@ il
& B |
MDS-AMATEUR-ETV 32 ELEMENT i
= Bambi's front panel was designed with the Check the quality of Bambi against that of  Bambi's Specifications:
OFFF ® Not A Kit | 50 in mind. Computer styled construction,  much higher priced competition. All solid ® Input/Output Impadance 75 ohm
C%) ;1 3 ©1.8-25GH: @ 38%" Long | \ith soft-touch keyboard (rated for over 10 state electronic switching provides low atten- : :'g::' Loax :g f:ig
® 23dB Average Gain ® Commurcial Grade million operations), arranged in matrix form uation [3dB), wide frequency response (40- ® Input Returm Loss 1268 min.
® Dis Cast Waterproof Housing with 4% x 2% allows easy input/output selection without B30 MHz), and excellent isolation between ® |zolation G5dB min,
Area for Electronics refering to charts, Functions selected through  signal sources (each 1/O section individually ® Power Req. 117VAC B0 Hz, 2W
i k " 5 diatelyv diznl d EEe 1 ® Dimansions 10 WxBHDx3%NH
© Includes P.C. Probe, F-61 C and M g Hard the are an for 65d8 min. isolation). ® Weight 4 Ibe

7+11 PWD PARTS KITS

INTRODUCING OUR
1+11 PWD
PARTS KITS

PART
(Y DESCRIPTION PRICE
IVT1-FWD Varactor UHF Tuner . . . . . . $2485
2CB1-PWD Printed Circuit Board, Pre- till!d .. 18.86
3TP11-FPWD PCB Potentiometers 4-20K, 1- .5|(. 2-10K, 2-5K,
1-1K, and 1-50K. (11 pieces). . ............ B.95
4FR-31-PWD  Resistor Kit, %W, 5% 28-pcs, ¥y W 2-pes . ... . 4.85
5PT1-FWD Power Transformer, PRI-117VAC, SEC-24VAC
DD o Y e ey e .8.85
BPP2-PWD Panel Mount Potentiometers -I! Knﬂh 1-1KBT
ond 1-SKAT with switeh . ... ... ... .. ... 5.85
TS817-FWD  IC's 7-pes, Diodes 4-pes, Regulators 2-pes
Transistors 2-pes, Heat Sinks 2-pes , ... .. ... 28.85
BCE14-PWD Electrolytic Capacitor Kit, 14-pisces. . .. ... ... 6.95
SCC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pes .. .. . 7.85
10CT5-FWD Varible Ceramic Trimmer Capacitor,
5-B5phd, S-pleces . . ... ... ... 495
11L5-FWD Codl Kit, 18mhs 3-pes, .22puhs 1-pisce 1p|mund
inductors) and 2 T37-12 Ferrite Torod cores
with B 1. #26 wire. . . 6.00
12IC5-PWD IC Sockets, Tin inlay, Bpul -l-m H i I -pe
aod W6 pin2-pes. .. ..ol . A295
135A-PWD Enclosurs with PM Speaker and Pre-drilled
Backpanel for mounting PCE and Ant. Terms . . . . 1495
14 14MISC-PWD  Misc. Parts Kit, Includes Hardware, (6/32, 8/32
MNuts & Bolts), Hockup Wire, Scider, Ant. Terms
DPOT Ant, Switch, Fuse, Fussholder, otc . . .. ... 995
15 I15MC16-PWD  Mylar Capacitors, 14-pes and Sitver
Mica Capacitors 2-pisces . . . . . o AL AL 785
When Ordering All items, (1-15), Total Price. . 15895

BEWARE OF LOW QUALITY IMITATORS. All of

cusToMEn NuTIcE. BUY WITH CONFIDENCE.. .. ;
w our kits consist of New, 1st Class, RF Quality, Parts Engineered for Optimum

Operation, not factory seconds or stock close-outs. We seérvice your completed kits that you've purchased and built. You will
never get stuck with a BAG OF PARTS when ordering from Simple Simon.

SIMPLE SIMON ELECTRONIC KITS,

3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103

in Nevads car: 102-871-2892

1-800-782-3716

ISEED 6 OR MORE OF AN ITEMT

WRITE FOR
QUANTITY DISCOUNTS

Qutside Nevada Call:

Available by Mail Order Only
Send Check® or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handling $2.00. Cat. $1.00

— VISA and Mastercard Acceptable —
*Check orders will be held 30 days before shipping.

™
Inc.

€861 HOHVIN
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2 RADIO-ELECTRONICS

should really be called edge detectors be-
cause they respond to either the leading or
trailing edge of a logic level transition.
With resistor R connected to V +, the
gate input is held high. When the input
goes low it forces the gate to change state
for a period of time determined by the
values of the resistor and the capacitor.
The duration of the output pulse depends
on the R—C value and the slope of the
waveform depends on the transition time
of the gate. A 4049 is a good choice here
because it has enough internal gain all by
itself to clean up the sloppy edge of the
input waveform. The inherent hysteresis
of a Schmitt trigger also makes it a good
candidate for a half monostable. If you
build those circuits with non-inverting
gates, the same analysis applies but, of
course, the output pulses will be in the
opposite direction. The *‘big if’" with
these half monostables is that the input
pulse has to be longer than the desired
output pulse.

That is really self evident—a moment’s
thought will tell you that you have to give
the capacitor enough time to charge up. If
that condition isn’t met the circuit won't
blow up, but the output pulse will be the
same width as the input pulse. In our case
that’s not a problem because the outputs

FIG. 4

of the 4017 latch high when they're de-
coded. All we have to do is make sure the
output pulse-width of the half monostable
is less than the fastest speed we can enter
data from the keyboard. One millisecond
should be fast enough for anybody—even
for the world's fastest supermarket
cashier.

In Fig. 4 we've completed the digit
selector and display and connected it to
the encoder we built last month. When we
turn the power on, the 4017 is reset to zero
and pin 3 goes high. Since the negative-
to-positive transition is what triggers the
half monostable, the first digit we enter
will be on the negative-to-positive transi-
tion of output No. 1 (pin 2) of the 4017.
That’s why the schematic shows the zero
output (pin 3) of the 4017 connected to the
last digit.

In any event, as soon as power is ap-
plied, the circuit prepares itself to enter
the first digit. When we close one of the
keyboard switches, a BCD nybble is held
on the data bus and the 4017 goes high on
output No. 1. That triggers the half
monostable and opens the 4511°s latch
just long enough to enter the nybble and
then closes it again. The result is that the
selected number appears in the display
and stays there. When a second keyboard

switch is closed, the 4017 enables the
latch in the second 4511 and the number
appears in the second display. That whole
procedure continues until the fourth digit
is entered and the 4017 resets. From that
point on, the entered digits will write over
the previously entered ones. The 4511 is
designed to be used with common-
cathode displays; we used Fairchild
FND-500’s. Only one current-limiting
resistor was used for each numeral be-
cause I don’t mind the slight differences
in brightness that shows up when di-
fferent numbers are displayed. If you
want the numbers to be all of equal intens-
ity, connect the cathodes of the display
directly to ground and get yourself a huge
supply of low-value resistors because
you’ve got to put one on the line between
each 4511 output and LED anode. Keep
in mind that the 4511 can only supply
about 25 milliamps per segment, so
choose the resistor value accordingly.
You can play with this circuit for a while
but it will soon be painfully obvious that it
leaves a bit to be desired.

Since we don’t have any access to the
nybble in the internal latch of the 4511
and decoding the segment outputs is, to
put it mildly, a strange way to go about

continued on page 99



CABLE TV

CONVERTERS
DESCRAMBLERS

BUY DIRECT & SAVE

40 CHANNEL
CONVERTER

$ 38 Regular $69

Advanced Solid State design and ciruitry
allows you to receive mid & super

band channels. Restores programming
lo Video Recorders.

36 CHANNEL
— ) REMOTE CONTROL
{ CABLE CONVERTER
$88.00

LINDSEY JET 1 WIRELESS
THE ULTIMATE CABLE T.V.

(-

$169.00 PROGRAMMABLE

Send $1 for Complete Catalog
VISA » MASTERCARD » COD

DIRECT VIDEO saALES
P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533

CIRCLE 76 ON FREE INFORMATION CARD

ENGINEERS CHOOSE
PANAVISE!

Being professionals, they demand the very best.

CONVENIENT
PORTABLE
VERSATILE
ACCURATE

Model 381 Vacuum Base
Panavise

CONVERTER PANA'VISE, Amferica's largest
36 CHANNEL manufacturer of work positioners
INFRARED has a full line of interchangeable
REMOTE CONTROL lbagsesta”ﬁ ?Eeadsdto fit all_l your
COMPLETELY aboratory and production line needs.

LN \ASES

Our catalog explains it all.
Send for one today.

Suggested Retail Price $37.95

For more information, contact your dealer or PANAVISE
PANAVISE PRODUCTS, INC. 2850 E. 29th S1., Long Beach, Ca. 90806 (213) 595-7621

CIRCLE 21 ON FREE INFORMATION CARD

POCKET SCANNER
GLOSE OUT

Thanks to a European Distribu-
tor's overstock, you can get a
great deal on a pocket scanner.
It's a six channel, three band
unit that is actually the small-
est scanner available on the
market. You’'ll hear your

two antennas plus an AC

charger/adapter. Coverage in-
cludes UHF bands, VHF high
bands and mid-band.

We've taken what is already a
good value and made it a steal!
From the original price — the
equivalent of $190 — we've low-

day no-hassle refund privilege so

LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$600 a week
and more!

choice of police fire and BI‘GdthGpﬁCGﬂfUllsllo-PlusYou No costly School. No commuting to class, The Original
4 Home-Study course that prepares you for the FCC Radio-

emergency calls and get ex- get two freqUBIlCY crystals of ielephone license exam in vour spare time! Passing the exam is
. . your “ticket’" 1o thousands of exciling opportunities in

tra features like channel your choice at absolutely no Communications; Briadtasiing: INIBLIle) (Ve Way SVatene

lock-outs, manual control, charge. And, you'll have our 25 Microwave stations, Radar installations, Aerospace and more.

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL

You learn how 1o pass the FCC License exam at home at your

uoleayiou jnoypw abueys o) 1oalgns sasid

% you can try it out before making own pace with this easy-to-undersiand, proven course. Within
L 7 a few short weeks you could be on your way to being one of

your decision. Don’'t Del&Y- Sup- the highest paid workers in the electronics field. 1t's thal easy!

Includes TWO FREE plies are limited. Call Today. U.S. Federal law requires you to have an FCC License if you

frequency crystals. want to operate and maintain virtually any communications

Additional crystals 24 hrs. a dﬂY ?-days a week. system — you don't need a College degree to qualify, but you

$4.85 oa., other DO need an FCC License. With this Home-Study. course,

sccossories available. you'll be ready 1o pass the FCC Government licensing exam in

a remarkably short time. Send for FREE facts now. No

Order product 1050. Visa/Master Charge or COD customers obligation. No salesmen will call.  MAIL COUPON TODAY!

may call toll free. Or send check for $79.95 plus $2.00 [ .S o e

shipping and handling. 90 day warranty. : E:?LTIEIEI'EQEZENJI:GH?%CTIOHS : %
, Dept.
I P.0.Box 2223, San Francisco, CA 94126 1 O
MTN 80‘0“528-6050. Ext. 1035 I Rush FREE facts on how 1 can prepare for my FCC 1 -
P.O. Box 215 1 License a1t home in my spare time. : 1 G
Yankton S.D. 57078 In AZ 800-352-0458 Ext. 1035 : NAME 3 : 2
R ADDRESS = T

CIRCLE 20 ON FREE INFORMATION CARD :_ e = e 1 e
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SERVICE CLINIC

Troubleshooting thermal problems

JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

A LOT OF THE PROBLEMS WE RUN INTO
are temperature-related. Transistors are
inherently temperature-sensitive. And, if
you think things are bad now, you should
have seen some of the early sets that used
germaniums! Their normal leakage is
much greater than silicon transistors, and
the hotter they get, the worse the leakage
gets. Leakage increases almost linearly
with temperature, until it ‘‘stops the
works.”" In a curve tracer, the ‘‘fingers”’
of the curve start out fairly straight, and
then curl as the temperature is raised,
until the pattern looks like the one shown
in Fig. 1. That's why you find such huge
heat-sinks in early models.

™

o

FIG. 1

Silicon transistors also can have that
type of problem, especially if they aren’t
derated enough. (See Service Clinic in the
October 1982 Radio-Electronics for
more on that.) Even IC’'s will do it. In one
case (a small import black-and-white TV

set) the sound would distort badly after it
was on for about an hour. After much
experimenting, and hard thinking, we
found that the the IC that handled the
sound was the cause. Cooling the IC
down brought the sound back. Adding a
heat-sink cured the problem.

The key symptom in thermal problems
is what we’ll call the ‘‘time-constant”’—
the length of time the set runs before the
problem appears. If that length of time is
always about the same, the cause is very
likely to be thermal. There's a sub-
symptom here that can help. Short time
constants (for anywhere up to 5-10 mi-
nutes) point to a problem that’s apt to be
in a power-handling circuit—some part
that normally carried a good deal of cur-
rent.

Some potential problem sources are re-
sistors that overheat and change value,
transistors that develop more and more
leakage as they warm up, and (watch this
one!) small, low-voltage electrolytic
capacitors that have some leakage to be-
gin and which gets worse as the set runs
and they warm up. (I have a built-in sus-
picion of all low-voltage electrolytics
anyhow, especially in the cheaper sets.)

If the time constant is quite long—
anywhere from a full hour up to several
hours—the trouble is apt to be in some
part or circuit that normally does not de-
velop enough power to get hot *‘by it-
self.”” The heat that causes the trouble is
either conducted through the chassis or
PC board to the part, or radiated from a
nearby part that gets quite hot.

In the first case (power-handling parts)
wait till the problem occurs and then care-
fully feel various parts to see which one is
too hot. (Carefully! Some of them can get
really hot.) Faulty voltage regulators are a
common cause of those problems.

If the problem seems to be thermal,
there are two things you do to find the
cause: either heat or cool the suspected
circuit or component to see if you can
make the problem show up or go away.
Cooling is the easier way. Just spray
coolant on suspected parts to see what
happens. The best type of spray coolant is
the one with a long thin nozzle that lets
you hit only one part at a time. Metal
nozzles are thinner but plastic is safer!

Application of heat is a bit more dif-
ficult, but not impossible. A heat-gun
like the Wahl Thermal Spot is ideal. It has
a nozzle so that you get the heat right

where you want it. If you don’t have one,
sneak out your wife’s hair-drier, and rig
up a plastic nozzle to give a smaller
stream of hot air.

I"ve run across a bunch of sets with real
oddball problems over the years. One of
my pet oddballs is a tube from a set that
would work perfectly for a minute then go
out. It was the AGC tube. When I tried it
in a tube-tester, it would come up to nor-
mal for exactly 60 seconds, then drop to
zero! It would do this over and over. I've
still got the tube on my bench!

One my favorite solid-state oddballs
was a transistor, used as the 3rd video IF.
When I tried it in a curve tracer, | would
see a perfect pattern at room temperature.
If I held the tip of a soldering iron near the
case for a few seconds, pow—it would
drop to zero. Let the transistor come back
to room temperature and up it would
come up normal again. If I sprayed
coolant on it, out it would go. When it
warmed up, it would come back! The
thing would work perfectly over a range
of temperature that couldn’t be more than
about 5 or 6 degrees! You can imagine
what it did in the set. On a cold morning it
wouldn’t work till the room heated up!

All thermal problems aren’t transistors
either. Bad solder joints can either open
up or close with temperature. Here again,
the spray coolant and heat gun can save
you an awful lot of time in pinning down
the cause of the problem. The oddball in
this department was a solder joint with a
nice sharp spike of solder sticking up out
of it. When the set heated up enough, this
spike would penetrate the plastic insula-
tion of a wire too close to it. (That one
took a while to find, too.)

Hot IC’s can cause some problems
such as the sound problem mentioned pre-
viously. In another set, the color would
drop out. The 3.58-MHz oscillator was a
simple op-amp type IC. When it got hot,
it went out. That was pinned down by
spraying coolant on it. Replacing the IC
turned out to show the same symptoms!
The fix was attaching a good sized, very
thin aluminum heat-sink to the case of the
IC. That kept the temperature down to the
point where it still worked. The heat sinks
can usually be cemented to the top of the
case, or if there’s room, held by a clamp
to the chassis,

At first, they told us that solid-state sets
ran cool. That is true—they run cooler
than tube-type sets, but from much field
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The Dyna-Mike
Transmitter

It's smaller than a quarter. But DYNA-MIKE will
transmit every sound in the room to an FM radio
tuned to the proper unused frequency, up to half a

mile away.

If you're at a neighbor's home
a block from your own, you can
hear your baby's cry, or you
can tell the instant your spouse
comes home. If two of you are
driving tandem in two cars, one
or both of you can
communicate with the other
even If other cars drive
between you.

DYNA-MIKE has as many uses as your
imagination can think of. For a business
conference, let the tiny microphone sit un-
oblrusively on the table or concealed on a shelf,
and you'll be able to record every word. For
businesses, put an FM receiver in a warehouse or
remote office and "broadcast” instructions or
orders to be filled,

Public speakers never had a better friend than
the DYNA-MIKE. No wires or setup — just turn on
one or more radios and your speech will come
through with perfect fidelity. Put one on the front
porch. If you hear a suspicious sound, turn on the
radio and you'll hear the doorbell or even a
muttered conversation.

Choose Your Model

New Horizons is introducing three models of the
DYNA-MIKE supersensitive broadcast microphone.
Model AR-7 is the world's smallesl microphone. it's
a miracle of electronic miniature power, with a
range of 750 feet and a battery life of 90 hours.
Introductory price is $129.95 (two for $119.95
each). i

Medel 9-DX is a long-range microphone,
broadcasting an unbelievable half-mile distance.
This miniaturized wonder is $149.95 (two for only
$139.95 each), Normal battery life is 25 hours, or
you can have the special Power-Pak, which
operates 200 hours, for $19.95,

The AR-7 and 9-DX are sensitive. They'll pick up
sounds from 40 feet away. But for super-sensitivity,
nothing beats the A-5.

The A-5 will pick up a whisper from more than
60 feet away and broadcast it to a receiver 750
feet distant. The A-5 comes with a special 200-
hour long-life battery and is introductory-priced at
$99.95 (two for only $89.95 each).

The Telephone
Voice Changer

It's right out of James Bond! Push a button and
the VOICE CHANGER gives your voice completely
different characteristics, The person on the ather

end of the phone won't
know it's you

The VOICE
CHANGER is more
than an “electronic
handkerchief" — it
doesn't cause your

It literally changes tone
. and timber,
Choose from two separate, distinct Changer
Channels. If you're alone in a business office, It'll
sound like an employee answering. If you live
alone, you can get rid of pesky calls bg pushing
Channel 1 or Channel 2 and saying, "Sorry, that
person isn't in."

voice to sound filtered.

walls,

How It Works

The VOICE CHANGER is powered by two
ordinary penlight batteries. One set of lead-in wires
connects o your telephone base; the other clips to
the wires leading to the handset.

Pushing the button labeled "Ordinary” puts your
normal voice through the line. Pushing "Channel 1"
changes timber and texture. Pushing "Channel 2"
creates different characteristics from Channel 1.
Thus you have three voice options — your own,
plus two changed voices.

MAKE NO MISTAKE! THE VOICE CHANGER
DOESN'T MUFFLE YOUR VOICE OR MAKE IT
UNINTELLIGIBLE. It literally changes the quality of
sound — space-age electronics at work.

Use the VOICE CHANGER to reach that doctor,
lawyer, or business executive whose secretary
knows your voice and who always is "out” when
you call. Use it to screen your own incoming calls,
Use it for just plain fun. Any time you like, during a
conversation, push the "Ordinary” button and your
regular voice returns to the wire.

he VOICE CHANGER is yours for $99.95 — two
for $89.95 each (plus $2.50 shipping per total
order). When you consider the many uses of this
brilliant electronic instrument, it's a real bargain. Of
course it has the standard New Horizons
guarantee.

The Super Ear

You'll hear it all.

Effortlessly, you can hear not just a baby's cries,
but quiet breathing — through a concrete wall a
foot thick. Put the earphone in your ear and place
the SUPER-EAR on the
wall. That's all there is

to it.

SUPER-EAR hears
everything — and, even
more astouding, hears
it clearly. It's as though
the wall weren't there. If
you're coming home late
at night and think
intruders are in your
residence, let SUPER-
EAR find out for you.
Want to know if the
meeting is over in the
room with the closed
door? SUPER-EAR will
tell you in a second. F

SUPER-EAR is undetectable from the other side
of the wall. The quality of sound. has amazin
fidelity — good enough to record, and SUPER-EAR
has its own built-in recorder jack.

Because SUPER-EAR is the ultimate listening
device, you can use il to pinpoint hidden squeaks in
your car or the source of mysterious engine noises.
Construction experts use it to check for flaws or
cracks in buildings.

It Works Anywhere!

Ever put your ear to a railroad track to try to hear
the train? Try it with SUPER-EAR. You'll hear that
train many miles away. Use it as a powerful
stethoscope on yoursel!. a friend, or a pet. You can
evenhear a bird's breathing.

The only source for SUPER-EAR is New
Harizons. Choose from two models — Model SB-5,
with ultrasensitive microphone, $139.85 (two for
only $129.95 each), or Model SB-1, with suction-
type microphone, $99.95 (two for only $89.95
each).

Tiny, pbwerful electronic sensors
give you superhearing — through

up to 1/2 mile away.

The Private
Transmitter/Receiver

The NCZ-10 broadcasts on
a special radio band. No one
without equipment canhear
your transmitted messages.
The reception is unbeliev—
ably clear and bright — com-—
mercial broadcast quality.

Your receiver
clicks into any of
three separate
channels. In the
suburbs the range is
up to 2000 feet, and
; in the city 850 feet.

With your special receiver is an inconspicuous
high fidelity earphone. You can put three
transmitters in three locations and then switch
back and forth, monitoring all three. Someone with
an FM or police band receiver can tune his dial all
day, but he won't pick up these signals.

With fwo receivers, you can have a complete
two-way system without the inconvenience and
annoyance of the semi-public CB channels. The
NCZ-10 channels are private.

This professional-quality electronic miracle is
easy to use and completely dependable. Monitor
your baby's room. Leave a transmitter in an
inconspicuous place in your office or your home,
and you'll hear anything going on in that room.

One NCZ-10 receiver with one transmitter is
$279.95; with two transmitters (two separate
bands), it's $379.95; with three transmitters (three
separate bands), it's $479.95,

For a complete private communications system,
order two receivers, each with a transmitter (we'll
send them with different bands). Special high-
performance balteries enable you to operate the
receiver for 40 hours continuously, the transmitter
for 35 hours.

We Absolutely Guaranteel
Use any electronic instrument acquired from us
for up to 30 days. If you decide for any reason you
don't want to keep it, return it for a 100% refund.
ORDER TOLL-FREE
For fast delivery on credit card orders, call toll-
free 24 hours a day, seven days a week:

800-824-7888

Ask for Operatar no. 551
(in California, call BOD-B52-7777)

Or send check or money order. Please add $2.50 per
total order for shipping. Order any or all these state-of-
the-art electronic instruments:
* Dyna-Mike AR-7. $129.95
(two for $119.95 each)
* Dyna-Mike 9-DX, $149.95
(two for $139.95 each)
* 9-DX rechargeable power-pak, $19.95
* Dyna-Mike A-5, $99.95
(two for $89.95 each)
* Super-Ear Model SB-5 microphone, $139.95
(two for $129.95 each)
* Super-Ear Model SB-1 microphone, $99.95
(two for $89.95 each)
* Voice Changer, $99.95
(two for $89.95 each)
* NCZ-10 transmitter and receiver, $279.95
(two transmitters, one receiver, $379.95)
(three transmitters, one receiver $479.95)

He‘ ' I'*OR‘ZOHS DEPT. RE-3 ® 245 Fifth Ave. @ New York, NY 10016
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experience we've found that they get as
many thermal problems, or even more.
So, when you run into a set that shows
symptoms of thermal problems, get out
the spray coolant and the heat-gun and go
after it. Use the methods outlined. They
work, and can save you a lot of time and
perspiration! R-E

SERVICE
QUESTIONS

WIDTH TOO WIDE

| have a problem with a CTC-68 RCA
chassis. There is too much width, es-
pecially on the left side. The width control
works, but not enough.—H.S., New York,
NY

I suggested that he check the two
1.5uF capacitors from the horizontal
yoke to ground. He wrote back and said
that their values were right on the nose.
However, experimenting, he found that
using larger capacitors cleared up the
problem. He settled for 5.7uF. and says
that everything’s fine.

RAIN MAKES SNOW

| have a satellite-TV receiving system
that normally gives good reception.
However, when it rains, it looks like I'm in
a fringe area without a booster! | didn't
think that rain was supposed to have any
effect. All the components are good quali-
ty, or so | thought.—J.H. Pine Ridge, KY

Rain shouldn’t usually have any effect.
Try this: Sprinkle each component, es-
pecially the coax fittings, one at a time
while watching the picture to see whether
and when snow shows up. You could
have a bad socket or plug, etc.

(Feedback: When 1 “‘rained’” on the
LNA, there came the snow! The coax
fitting wasn’t waterproof. The unit was
still under warranty, so I exchanged it.
Thanks!)

SMART SUBBING

I had a GE Y A-E that kept blowing its
horizontal amplifier, Q702. I found that
two capacitors were shorted and leaking
electrolyte, respectively. One, the .0075-
uE, 1600-volt capacitor was replaced.
The other, a .01-uF, 2400-volt device,
was hard to find. The best that my local
supply house could come up with was a
.01-pF disc rated at 3 KV. I didn’t like to
replace a tubular electrolytic with a disc,
but I gambled on a Sprague *‘Safety
Capacitor'’ type PP16S11S. That came
up just right. The heat sink and Q702
stopped running hot, and everything’s
working fine. I must admit that I learned
that trick from a **Service Clinic’’ back in
1979.

Thanks to Eric Urscher of Huntington,
WV. Good work, Eric! R-E

AND

RESERVE
YOUR SPACE

6 =« rate $550 per each insertion.
Reaches 220.500 reacers.

Fast reader service cycle.

Short lead time for the placement of
ads.

e \We typeset and layout the ad at no
additional charge.

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

ARI=ADS

satellites? Rescue Missions? Signals from |
space? What is the truth about antennas?
Tuners? Preamplifiers? How can | choose
the best receiver? Antenna? Uncover listen-
ing excitement you never thought possible!
For your Free copy of MONITORING
TIMES—CALL NOW! Toll-free 1-800/438-
8155 (Cont. US except NC). Others dial 1-
704/837-2216 or write Grove Enterprises,
Dept. G, 140 Dog Branch Road, Brass-
town, NC 28902.
CIRCLE 32 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, ranges, microwaves, etc.),
elec. housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $3.65 to $4.90 each. Free
brochure. Appliance Service, P.O. Box 789,
Lombard, IL 60148. 1-(312) 932-9550.
CIRCLE 39 ON FREE INFORMATION CARD

MICROWAVE
RECEIVER

Vo=

AMATEUR
7

| ONLY $89.95 complete with the following

* 75 to 300-ohm balun * balun for rabbit ears
* 20" fiberglass parabolic dish * low noise
probe/down converter * 60 ft. factory made
coax * 3 ft. coax * power supply * mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping & handling Visa, Master-
charge or C.0.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.
CIRCLE 33 ON FREE INFORMATION CARD
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THE MEAN LITTLE KIT

New compact kit of electronic tools. In-
cludes 7 screwdrivers, adjustable wrench, 2
pair pliers, wire stripper, knife, alignment tool,
stainless rule, hex-key set, scissors, 2-
flexible files, burnisher, soldering iron, solder
aid, solder and desoldering braid. Highest
quality padded zipper case. Send check or
charge Bank-Americard, Mastercharge, or
American Express. The JTK-6 sells for
$95.00—Jensen Tools Inc., 7815 S. 46th
Street Phoenix, Arizona 85040, (602) 968-
6231.

CIRCLE 34 ON FREE INFORMATION CARD

New Product - Computerized Addressable
Cable T.V. Descrambler In/out Channel 3.
Restores picture to normal Sync. Passes un-
distorted Audio signal. Kits $59.95 Wired and
tested $119.95. Check, money orders, C.o.d.
only. Add 5% Shipping under $100.00.
Quantity discounts. Send $2.00 for Complete
catalog on Converters and unscramblers.
Mean Electronics
P.O. Box 347

Boston, Mass. 02188
CIRCLE 40 ON FREE INFORMATION CARD

MEASURES CAPACITORS AND
DETECTS LEAKAGE

ANDERS CM-100A is a rugged battery
powered portable instrument capable of
measuring capacitors from 10pF to 500uF.
The instrument can detect capacitor leakage
of 1 na or.005 CV whichever is greater. Send
check or money order for $89.95 plus $3.50
shipping and handling to: Anders Precision
Instrument Co., 4 Bridge St. Plaza, P.O. Box
75, Willimantic, CT 06226 or call (203) 423-
7940.

CIRCLE 91 ON FREE INFORMATION CARD

TeleMatic’s Update Kit (Model 10J107;
modernizes older test jigs for servicing the
increasingly wider range of today's TVs
which require a test jig equipped with a selec-
tion of yoke matching values. The 10J107
allows quick selection of 9 horizontal and 5
vertical impedance values. Adapts most 19"
test jigs. Sold through distributors only. For
more information phone 212-271-5200, or
write to: TeleMatic, Division of U.X.L.
Corp., 108-02 Otis Avenue, Corona, NY
11368.
CIRCLE 35 ON FREE INFORMATION CARD
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TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS-
ING MANUAL explores standard and non-
standard television: $15.95. Add 5% handling
and shipping. Catalog $2.00. VISA and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, P.O. BOX 26601-RZ, SAN FRAN-
CISCO, CA 94126.
CIRCLE 38 ON FREE INFORMATION CARD

Still the best GRAPHIC EQUALIZER kit
«See Radio-Electronics 5/78 cover story
+12 bands/channel - #,02% distortion -
+#92dB S/N ratio - *Solid walnut ends -
#Kit only $100 postpaid via UPS

Free catalog full of audio kits

Symmetric Sound Systems (707) 546-3895
856G Lynn Rose Ct., Santa Rosa, CA 95404
CIRCLE 74 ON FREE INFORMATION CARD

Turn telephones into control devices

Teltone offers 10 DTMF Receivers. The larg-
est selection in the industry. With them you
can turn the phone system into a control net-
work. They outperform other receivers in
noisy environments and operate over a wide
dynamic range. For PABX’s, radio-to-phone,
computer, and peripheral interfaces specify
Teltone DTMF Receivers. Call: 800/227-
3800 X 1130. (In CA 800/792-0990 X 1130).

CIRCLE 84 ON FREE INFORMATION CARD

MAGNIFIER LAMP FOR LESS
All metal construction, UL approved 5", 3
magnifier, 22 watt fluorescent circline lamp.
45" arm reach, heavy duty clamp mount.
Only $59.95 plus shipping. (California resi-
dents add sales tax.) To order call (800) 423-
5336. In California, (800) 382-3663 or send
$59.95 plus $5.00 shipping to ORA ELEC-
TRONICS, 18215 Parthenia St., North-
ridge, CA 91325 (213) 701-5848.
CIRCLE 36 ON FREE INFORMATION CARD
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SOLDERING STATION FOR LESS
Front display of tip temperature, adjustable
temperature 200°F to 900°F. UL listed, low
current leakage, high insulation. Complete as
shown. 7 tips available, also takes standard
tips. ORDER MODEL XY-168. $79.95 plus
shipping. To order call toll free: (800) 423-
5336. In California (800) 382-3663. Or send
$79.95 (California residents add sales tax)
plus $5.00, shipping to ORA ELECTRONICS
DEPT. RE, 18215 Parthenia St., North-
ridge, CA 91325 (213) 701-5848.

CIRCLE 93 ON FREE INFORMATION CARD
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STATE OF SOLID STATE

Compressors, expanders, and compandors
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

SINCE THE EARLY DAYS OF HIGH-FIDELITY
audio, engineers have worked to improve
the realism and signal-to-noise ratio of
both recorded and broadcast music.
Recording engineers, however, often
limit or compress the dynamic range, and
broadcasters limit or compress the signal
amplitude, of that music. That is done to
prevent overloading a tape or over-
cutting a record, and to prevent over-
modulation. However, those same efforts
cause the full dynamic range of the origin-
al music to be lost to you—if your play-
back system does not include a dynamic
volume expander.

The Signetics NE570 compandor

You can build a professional-quality
expander, compressor, or compandor (a
combination compressor and expander
circuit) for your hi-fi system by using
circuits designed around the Signetics
NE570 IC compandor. The pin-out of the
IC is shown in Fig. 1. As a compressor,
the device provides a 2:1 compression
ratio—for example, a 100-dB dynamic
range of +20 dB to — 80 dB is com-

[ |RecT.caPA RecT. caPB[ |

[ Jrecr.ina RecT.INB| ]

L_JaGeeLiNa AGCELLINB] |

Rs-8[ |
[ JouTPuT A outputel |
[_|THO TRIMA THO TRIMB[ |

COMPRESSION

EXPANSION

20— —— 420
0 0

-40
NOISE
-80

INPUT LEVEL—-dB
OUTPUT LEVEL—dB

pressed into a 50-dB (+ 10 to —40 dB)
range as shown in Fig. 2. As an expander,
it has a 1:2 expansion ratio, taking the
+ 10 to —40 dB compressed signal and
restoring its original full dynamic range.

A compandor can be used for noise
reduction. In that application, the signal
is compressed before noise can be in-
troduced, and expanded afterwards. Fi-
gure 2 shows how that method of com-
panding (compressing and then expand-
ing) can improve the signal-to-noise ratio
by about 45 dB.

A block diagram of one half of the
NES570 is shown in Fig. 3. Each half of

‘the IC consists of a full-wave rectifier, a

variable-gain cell (AG), an op-amp, and a
biasing system. The full-wave rectifier
and an external capacitor (tied to the RECT
caP terminal) detect the average value of
the input signal. The rectifier output cur-
rent (Ig) controls the gain of the variable-
gain cell. Therefore, the gain of that sec-
tion of the circuit is proportional to the
average value of the input-signal voltage.
The AG output current, [, is fed to the
inverting input of an on-chip op-amp that
is biased at Vggr. That reference voltage
is 1.8 volts and is provided by a very
stable internal low-noise source. (That
internal precision voltage-source also
biases the THD TRim circuit used for
temperature compensation.)

The speed with which the circuit gain
can follow changes in the amplitude of the
input signal depends on the value of the
external capacitor (the one attached to the
RECT CAP terminal). A small capacitor
will provide fast attack and fast decay
times, but may not provide enough low-
frequency filtering. In that case, residual

low-frequency signal components will
appear on I and will modulate the signal
passing through the variable-gain stage.
That results in third-harmonic distortion,
so there must be a compromise between
fast response and distortion.

L=CMTa el

A

TRy

The expander’s output is determined
by the DC gain provided by the op-amp.
The output is related to the internal refer-
ence voltage and also to biasing resistors
R; and R, as expressed by the equation:
VDC our = (l + R3I}R4) VREF' Whﬁn
Ve (the supply voltage) is higher than 6
volts, Ry should be shunted with an ex-
ternal resistor to bias the output up to %2
VCC‘

Resistor R; is brought out from the
op-amp summing node and is used when
you want expander or compressor gain to
be set solely by on-chip components. You
can adjust that gain to your needs by plac-
ing external resistors in series with R;.
You can also connect an external resistor
across R, to change the bias to any value
desired. '

w0
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The basic expander

Figure 4 shows the circuit of a basic
expander. Input signal Vyy is applied to
the rectifier and AG stage inputs in
parallel. The expander can handle a sig-
nal input up to 3 volts peak. Rectifier
input current can be as high as 300 uA,
while the input to the AG stage should be
limited to 140 pA. If the compandor will
see input signals greater than +2.8-volts

peak. use suitable resistors in series with
R, and R, to limit currents to the specified
values.

Voltage offsets in the AG stage can
cause distortion: primarily even harmo-
nics. The THD TRIM pin permits a com-
pensating external voltage to be applied to
neutralize the effect of the offset voltages.
A voltage divider composed of a 20K pot
and series resistor R is connected between
Vee and ground as shown in Fig. 4. A
6.2K resistor is connected to the THD
TrRiM pin. The value of resistor R is
selected to develop 3.6 volts at the high
end of the pot.

In Fig. 4 coupling capacitors are shown
in series with both the rectifier and AG
stage inputs. However. R, and R, can be
tied together and connected to the signal
input through a single coupling capacitor.
In that case, though. tracking at low
input-signal levels will be degraded.

The comparator transfer-tracking tends
to be a linear 2:1 ratio down to a very low
input-signal level. Then. tracking may
deviate in either direction from the nor-
mal 2:1. Either resistor R 4 or Rg (but not
both) may be needed to adjust transfer
linearity. To correct low-level tracking
error, select a suitable value for R, rang-
ing from around 1 megohm to 100K or for
Rg between 250K and 5 megohms.

FIG. 6

SEE YOUR DEALER TODAY
FROM

Firestik’

:ANTENNAS -
+ACCESSORIES -

HERE’S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
e AND CB

‘Firestik’II
GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED”
HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

T et e Company 7]
|
l
1
I

2614 East Adams/Phoenix, AZ 85034

Zip
Serving the CB and

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
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Opto Designer | Opto Designer

180 T-1 and T-1% 180 Aound, Square.
Red. Green. Yellow. Orange  Triangular, Rectangular
and Red-Orange LED Lamps  and Cyhindnical LED Lamps

#19.95

Send for FREE LED BROCHURE:

* 3mm (T-1) 5mm (T-1%) * Round * Square

* Cylindrical ® Triangular # Rectangular ® High
Intensity * Custom ® Arrays ® Two-color Aound.
Rectangular » Level meter panel displays

HED FREE 100 CB-50 T-1% mounting

Clips if you order within 7 days

i M 14803NE401hStreet.Dept RE033
1 Redmond. WA 98052 l
0 YES, | would like to take advantage of your offer. I
I O send me — Opto Designer | @ $19.95 plus 1
I $3.00 shipping and handling.

I O Send me — Opto Designer Il @ $24.95 plus [
I $3.00shipping and handling.

1 Name
|

I Address

[ |
] Company

: City St Zip

I Signature

Ovisa
1 No. Exp.
1 CALL TOLL FREE 1-800-426-1044

s o ..
CIRCLE 31 ON FREE INFORMATION CARD
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The basic compressor

Figure 5 shows that the dynamic com-
pressor is essentially an expander inserted
in the feedback loop of an op-amp. The
inputs of the AG stage and the rectifier are
tied to the op-amp output. The variable-
gain stage is set to provide AC feedback
only; DC feedback is provided by an ex-
ternal low-pass network composed of
Rpei. Rpea. and Cpe;. The sum of the
values of the two feedback resistors de-
termines the bias at the op-amp’s outpult.
The output voltage Vpe our can be
written:

Rocy + R
Vocour = 1 + 21— "DC2 Ve

4

R
= (1+ 7%%:(0*) 1.8V

When internal bias resistors R; and R,
are used alone, the expander output will
be:

R
Vocour =1 + F!% VRer

= (1 - %@ 1.8V = 3.0V

You can shunt a suitable resistor across
R, to raise the output bias to the desired
level; and you can connect a resistor in
series with R3 to increase op-amp output
gain.

For the widest possible dynamic range,
the compressor’s output-level should be
as high as possible. Therefore, the input

to the rectifier should be as high as pos-
sible without exceeding the +300 pA
peak-current limit. If the average input-
signal level is low, a higher output can be
obtained by using a shunt resistor to re-
duce the effective value of R; or by using
an external series resistor to increase the
effective value of R,. Note well that a
reduction in the effective value of R; re-
duces the circuit’s input impedance.

A high-fidelity compressor

Figure 6 shows a circuit for a hi-fi
dynamic compressor that would make an
ideal accessory for your tape-recording
setup. It features high gain and wide
bandwidth. Its external rectifier-
capacitor (C9) is not grounded. Instead, it
is connected to the output of an op-amp
network (IC1-a and IC1-b) to shorten the
compressor attack-time at low signal-
levels. (The attack time of the basic cir-
cuits in Figs. 4 and 5 is relatively long.)
That external op-amp is used to to provide
improved high-frequency gain.

Diode D3 and D4 clamp the com-
pressor output to a 7-volt peak-to-peak
swing. That is necessary at times when
the compressor is operating near max-
imum gain—as with a small signal
input—and is suddenly hit with a high-
level signal. Normally, the output would
swing from Ve to ground and would
overload the circuit the compressor was
feeding—a tape recorder for example.

The attack time and the time it takes for
the compressor to recover from an over-
load depend on the value of C9. A value
of about | uF is a good compromise.

Breathing

Even some of the best broadcast-
quality compressors have been said to
have a problem with breathing. That term
refers to slow cyclic variations in back-
ground level that can be heard as the com-
pressor changes gain. Breathing is mini-
mized in this circuit by high-frequency
pre-emphasis networks C2-R5 and C8-
R14. Naturally, the expander should have
a de-emphasis network to complement
the compressor’s pre-emphasis network.
We'll take a look at the expander circuit,
before we go on to other things, next
month.

This material was abstracted from the
Signetics Compandor Product Guide
from the Analog Division, Signetics
Corp.. PO Box 409, Sunnyvale, CA
94086. R-E
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HIGH BLOOD PRESSURE.
Treat it...and live.

The Mational High Blood Pressure Education I'r.:’ul.
1.5 Department of Health, Education, and Welfare,

AMATEUR MICROWAVE TV ANTENNA

THE BEST FOR LESS!

M-21 SYSTEM FEATURES
Very High Gain System.

36'" Parobolic Antenna
Microwave Downconverter
enclosed in aluminum

die-cast case

Antennas only $40.00.
$135.00 Single/$115.00 4 Lot

TITAN II SYSTEM FEATURES
High Gain System.

22" Parabolic Antenna

Microwave Downconverter

enclosed in probe

$70.00 Single/$60.00 5 Lot

M-21 & T-2 Systems

come complete with:

Power Supply & Coax

Amateur Microwave Systems

not available to Michigan Residents.

COMPLETE SATELLITE RECEIVING SYSTEMS
from $1695.00 Dealer inquiries invited.

PETE'S ELECTRONIC SERVICE & SUPPLY
33117 Gratiot = Mt. Clemens. M|l 48043

You may know

Strippers...but

2

about our Wire

we also offer the
finest power electric
desoldering tools, termination kits,
wire and cable cutters, slitters, crimpers, and low cost
voltage testers, available. Ask for your copy of The Wire
Handlers today! Just send your business card.

PALADIN

THIS CATALOG IS YOUR KEY TO
INCREASED EFFICIENCY AND
PRODUCTIVITY. AND BECAUSE IT'S
FREE, YOU’VE ALREADY STARTED
TO REDUCE COSTS!

This is our current
catalog... The Wire
Handlers. It's filled
with wire handling
tools designed and
engineered to make
your life easier. The
tools are unigue...
unique in design,
and unique in the
way they perform.

RADIO-ELECTRONICS
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Suite 106, 31332 Via Colinas, Westlake Vilage, CA 91362
Call [213) 981-4970.

CIRCLE 23 ON FREE INFORMATION CARD

(313) 791-5551
MASTERCARD e VISA » C.0.D. Accepted
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JAPANESE

ZENER DIODE
} SANYO SANYO ZDK-23

$410’ $1 195

STK-435 STK-437 Most popular zener diodes in kit of 23

Plastic Cabinet

SEMICONDUCTORS

KIT SANYO TOSHIBA
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ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

» Also ask for Free 100 Page Catalog =«
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in NY STATE (212) 865-5580
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MASTER CARD » VisA (@

=——

CIRCLE 68 ON FREE INFORMATION CARD

Ak A A A A A T A A A A A AT A A AN A A AR A dr e e e dr e e e e e e e de de i e e e e e e

2300 MHz VARIABLE DOWNCONVERTER

e e 3 e vhe e e e o o o e e e e e ok e ko ok **‘t**********i ********'

32 WASHERS
31 SPACERS
MOUNTING BRACKET
6" RG 174 COAX
‘F' CONNECTOR ® 35" ROD
=" 612" x 4" PVC. PIPE
2 DRILLED END CAPS e HARDWARE

ANTENNA KIT ’Q%‘%%?

POWER SUPPLY Complete
KIT S
INCLUDES
$16355
CONVERTER KIT

POWER TRANSFORMER P.C. BOARD

PARTS

Converter P.C. Board
Plated through holes
for stability........ $4.95

Power Supply
P.C. Board ... 2.95

MRF 901 ........

NEO2135 ... .4.95
2835 Diodes .......... .95
.001 Chip

Caps. ........... 10/3.95

Choke Set of 4.....1.95
LM 317 Regulator 1.25
'F' Connectors
Chassis ............... .50
Wall Transformer
12 VAC 700 MA...4.95

e i e e o i s o e e ol i sk e v ok e e o o o e ok e A e e e e e e Aok ek ok

CONVERTER

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STﬂ\BLE PIC-
TURE

NMEW
L2037 HoT-nEHMS-

HP 2835 Diodes
.001 Chip Caps.
Resistors A
Prewound chokes

ettt i = H=a N C 75

plus any parts needed.

COURSE TUNE POT. RF CHOKE SPECIAL $43.95 || gaLUN Electrolytic Cap.
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm......1.95 Pre Made Probe
3 ‘F' CONNECTORS WIRE BALUN
RESISTORS & CAPS 2 SWITCHES A,-,':'&,‘i{.’,“g‘fd, for rabbit ears..295 | ©@©@©@©@©©@© ©®
LED WITH HOLDER 4 DIODES e 12% ot *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 pes. 189 off | WITH CONNECTORS | * WIRED P.C. BOARD TEST-
WOOD GRAIN CABINET WITH SILK 30 pes. 25% oft FACTORY MADE ED, READY TO CONNECT TO
SCREENED front and back $10.95 Extra S 20% oK 100 Ft. . $17.50 CAN WITH PROBE & CABLE
n + 1000 pes. 35% off gg F: b g.?g CONNECTOR ATTACHED.
BUILT POWER SUPPLY.............$34.95 R e 3R 250 $24.95
We will tune conver- We will accept telephone orders for Visa & Mastercard
ter board for $12.50 No C.0.D. Orders E l E CIRO n l
trouble shoot : To Order Call so0-428-3500 317-291-7262 c
add R ns 7.50 Complete Kit Weighs 10 pounds. Please add Sufficient Postage =
e | RAINBOW 2
power supply.$12.50 Indianapolis, Indiana 46268 0

CIRCLE 87 ON FREE INFORMATION CARD

€861 HOHVIN
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COMPUTER CORNER

Choosing a printer
LES SPINDLE*

RADIO-ELECTRONICS

OF ALL THE PERIPHERALS THAT YOU WILL
select as you assemble a complete compu-
ter system, a printer may at first seem to
be the least necessary. You can still ma-
nipulate data and perform almost all the
functions you want to by accessing data
from the CRT screen. But sooner or
later—especially in a business
environment—you will want printed rec-
ords of your computer transactions.

You may want to print invoices, state-
ments, or mailing labels. You may want
to send out form letters—or simply han-
dle regular correspondence more con-
veniently. Or, you may simply need to
share the computer’s output with a num-
ber of people who need to have access to
the information. How do you go about
selecting the printer that is best for your
needs?

Printer prices can range from about
$200 up to $4000 or more. You'll be
surprised to learn that an adequate printer
will, in many cases, actually cost more
than the computer itself. As in all
computer-product purchases, you will
need to analyze your specific require-
ments to find the printer that will provide
the most cost-effective solution for you.

Printers used with microcomputers fall
into two categories: dot-matrix and im-
pact. Dot-matrix printers press small
“*hammers’’ against the paper through a
ribbon, making patterns of dots that form
the characters. Impact printers, which
produce solid ‘‘letter-quality’’ type,
usually fall into two major categories:
ball-type (similar to the IBM Selectric)
and daisy-wheel.

Dot-matrix printers

Dot-matrix printers are fine for routine
office paperwork, file reports. or in-
formal documents. They are not general-
ly considered good enough for generating
professional-looking correspondence,
however, or for documents that need to be
photocopied. If your office generates a lot
of correspondence, you may well want an
impact printer (see below). Many users,
though, are drawn to dot-matrix printers
because they offer very fast speed at a
reasonable cost. Many print 132 columns
(characters-per-line) at 120-180
characters-per-second, although some re-
cent models offer even higher speeds. A

“Managing Editor, Interface Age magazine

typical dot-matrix printer might cost
$500-1000.

What features should you look for in a
dot-matrix printer? The first criterion, of
course, is print quality. Although dot-
matrix-formed characters, almost with-
out exception, are inferior to those pro-
duced by impact printers, some dot-
matrix printers produce better-quality
output than others.

One very important factor to consider
is whether the characters have descend-
ers. Descenders are the portions of lower-
case letters like **j,”" **g,”" and *'y’’ that
are printed “*below the line.”” If there are
no descenders, some characters will look
**scrunched-up,'" and it may be difficult
to tell the difference between, say, a*"g"”
and an *'s,"’

You will also want to check the unit’s
method of feeding paper. Some units ac-
cept single sheets, like letterhead, readi-
ly, while others can’t. Many printers can
use only continuous-form paper with
sprocket holes.

Impact printers

Impact printers vary widely in type and
quality. It is important to understand all of
the variables involved in order to make
the appropriate choice.

Daisy-wheel printers use a print ele-
ment shaped like a daisy. Each *‘petal”’
contains one character. The daisy-shaped
wheel is rotated by a shaft, and, when the
the appropriate character is in position, its
“petal”’ is struck by a hammer and an
impression is made, through the ribbon,
on the paper.

Most daisy-wheel printers operate at
only 40-60 characters-per-second—
considerably slower than most dot-matrix
units. They are also somewhat noisy—as
are all other impact printers—but in many
cases specially-designed enclosures will
solve that problem. (That is not to say that
dot-matrix printers are silent—
sometimes the lower-volume noise they
produce can be more irritating than that
made by impact printers.) You may want
to consider the cost of a noise-reduction
enclosure when you are doing your com-
parison shopping. Daisy-wheel printers
range in price from about $900 (for a
10-characters-per-second device) to over
$4000.

Several manufacturers offer a thimble-
shaped print element instead of a daisy
wheel; both systems work on the same
principles. Ranging in price from $2000
to $4000, thimble printers, such as the
one shown in Fig. 1, are praised by many

©
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:FOR ONLY $129.95 Learn Compu tmg
:From The Ground Up

: Build a Computer Kit that grows
= with you, and can expand to 64k
= RAM, Microsoft BASIC, Text Edi-
: lor/Assembler, Word Processor,
Floppy Disks and more,

EXPLORER/85

Here s the bow cost way 1o learn the fufldamentals of com
puting the allimpartant basics you Il aeed more and
mare as you advance in compater skills For just $1209%
youl gel the advanced design Explorer/85 motherboard
with all the features you need 1o lea o wrile and
use programs. And if can grow i a system that s a
match for any personal computer on the market Look a1
hese fratures 8085 Coentrnl Processing Unit the
microprocessor heart of the Explores/85 |join the
millions who will buy and use the BOBMUAOAS this yrar
alonet]  Fruar #-bat ples one t-ful epert isitpat ports from
which you can input and outpul your programs. as well as
eontrol exinrior s relays. lights. sic 4 cassetie
interface that lets o el reload programs you ve
Iearned to write ' o 2000 hy'in nperaling
svalemimoniin makes y 1o lears compuling in
several important waws allows simpler. faster writ
ing and entering of prgrams & |t permits access by you
o all pants of the system s vou can check on the status of
ny poini in the program ® 1 allows fracing each pro
gram siep by step with provison Tor displaying all the
conients of the CPL (eegistees Mags elc | ® and it
does much more’
You get all this in the starting level (Level Aj of the
Eixplorer/as for only $120.85, Incredible To use. jus
E uul BVDL power supply and terminal or
eyl | rdu&'m, — il you done | have them see our
special offers
Level A computer kit (‘lerminal Version)
p|.||| $3 PRl *
3 Level A kil (Hex Keypad/Display Version)
lus $3 P&l *
¥ LEVEL 8 — This building hlock  converts the mither
1 board info a two-siot $100 bus (indusiry standard ) com
puler. Now you can plug in any of the hundreds of S100
cards available
J Level Bkil 549,95 plus $2 PAL®
5100 bus connectors (two required )
ipasd
LEVEL C — Add sull marr
computing power. this huild
ng block  mounts direcily on
the matherboard and expands
the 5100 bus 1o 1ix shots
Level Ckit - $29.98 plus 52
Kl .

$485 rach

5100 bus connectors (five

rquired) $4.85 rach

postpawd

LEVEL D — When yiiu reac] h thwe il |0 learning that re:
wn chaices. esther add 4k

wibwrrboard or add 16k 1o

gl S0 cared o famaous

CK ONE) 14k om boand 34995
O 16k 5100 |f\\n. $149.95 plus 52
P&1". O Jlk S100° lAwSs $199.95 plus $2 PRI
$249.95 plus 52 PAI®

. $299.98 plus $2 PAI®

» LEVEL E — An important ~ huilding blak it activates
u the ik ROMEPROM space on (he motherboand Now pust
plug in our Bk Microsalt BASIC or sour swn custem

I 48k
Ak S100

E $5.95 plus M P&l *
Tl G — I's 1he Linguage that allows you 1o
-ngiish 1o your compater! 11 is ascikible three ways
Bk cassetie version of Microsaft BAS yuires Level
and 12k of RAM mimmum. we =1 a1k 5100

st
Ak ROM version of M rosoft BASIC | reguires Livel B
Level E and 4k RAM. just plug it your Level E sockets
W suggest either the 4k Level D RAM sxpansion or @ 16k
5100 “JAWS | $99.95 plys 52 Pal *
Dusk version of Microsoft BASIC [requires Level B
2k of RAM. nopp\ sk controller & Mappy disk drive)
3333 postpaid

TEXT EDITOR/ASSEMBLER — The: eclibur fassemblier
s a software ool | progrim | designed 1o simplify the task
of wriling programs As viwre programs become longer
and more complex (hie ass ﬂlﬁh CAn Save vou many
hours of programming tme This soltware includes an
rdilnr program that eaters the programs you weibe makes
||ur|gn and saves the programs on casseties. The assem
hler performs the clercal usk of 1ranslating symbalic
cod into the compuier reardatile ohjeet code The editor
assembler program s availahle mither i cassetie or @
ROM version
= Editor/Assrmbler | Cassetie version rrquurrs lr\-pl
B and Bk (min | of RAM — we st 16L JAWS —
ser ahove]  $58.98 plus 52 PA) °
Edilor/Assembler (ROM cersion supplied on an 5100
ard. requires Level B and 3k RAM imin | — wr suggest
ther Level Dor 18k | AWS 39995 lus 52 PAL®
FLOPPY DISK — A remarkable  tulding biock
dd our 8 NMoppy disk when v meval Tastier operation
mare conveniend program siorag erhoeps i business ap
lication. and accress 1o the lierally thissands of programs.
nd program languages avarlable ieday You simply plug
hem inlo your Explogers disk susiem — it accepts all
B Formatted C I"h-@- FORE M
A Floppy Dk O $499.95 plus $12 PAl *
FIuEm Controller Gard — $190.98 plus S2 Pl *
I [hsk Drive Cabintt & Power Sipply S68. a5 plus

Zahles (sel up for fwa drives) $25.00 plus
3 CPIM 2.2 Disk (O perating System . inclides Trxt
diior/ Assembler dynamac debugger and other fratures
Ihat give your Exploser /B8 acoess 1o thousands of existing
CPIM based programs . $100 00 posipaid

NEED A POWER SUPPLY? (L muuder our AP.1 18 cin
supply all the pawer you mel fur a fally expanded Ex
Fl-urrr S (mote: disk drives b thesr own power supply |
s the AP fits neathy inio e affractive Explorer stee!
abnned [see below

TAP1 Pawer Supply ki 8V #
hinet  $3.85 plus 52 PAL "
EED A TERMINAL? Wr
iffer you choices the least ox
nsive onr s our Hex
eypad Display kit that dis
lays the informalion on a
calculator-type screen The
uther choice s our ASCI
Keyboard Computer Terminal
kit that ran be used with either

D)

§ampel
e

“f"‘*\

1@7&&3

1M in Lasvd B b

opts. Microsait u\»n
a Hlis Kabitis Assanitil
Karvgmul il isgiliry B Ak s S
& A Ll B comuert o0h Aukil
St i
1 Akl 4k HAM =l

1 Pline i Nttt

# CRT moaitar or 4 TV set (if vou have an BF modulak

0 Hex Kevpad Display. ki $69.95 plus 52 PA1*

FISTE"“ u 'Eﬁlﬂl"lt KlT
AS .

plus $1Pal* | Y

RE Seodulator kit falliws vosi e A TV st ax
monior) - $8.85 posipand

\ulm Monator (IOMH 2 hanidwalth|

513995

! -m. byt fur thie
TR S48 plus S

Fan It o
plis §17300 Pa

$15.00

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK —THERE'S
ONE FOR EVERY NEED.

Beginner Pak [Save $20 000 — You gt Level A (Ter
minal Version| with Manitor Source Listing (525 valur|
AP Samp power swpply, Intel B0AS [lsers Manual
|Rew $19935) SPECIAL $169.95 plus S P&l ~

Experimenter Pak [Save $53400 — You gel Lavel A
|Hex Keypad/Display Version] with Hex Keypad
[haplay. Inbel 8085 |lser Manual Lisel A Hex Monitor
Source Lasting and AP amp pawer supply |y
5279 95) SPECIAL $219.85 plus $6 P&l *

Special Microsoft BASIC Pak |Savi S100 00} — You get
Levels A [Terminal Version| B D {4k RAM) E_ Rk
Microsoft in ROM . Intel 9085 User Manual. Level A Moni
lor Source Lasting. and AP L Samp power supply
[Keg $430 70| SPECIAL $329.95 plus 57 P&l ©

Add a Rom-Version Text Editor/ Assembler (Requires
lewels B and [3or 5100 Memory!  $99.95 plus 52 PAL®

Starver 8" Disk System — Includies Le A B Muppy disk
controller, one COC 0 dikodove. two dnve |.¢1;r twi
5100 connectors. just adid your own power supplies
wabinets and hardwan: L iRex smr.um SPECIAL
$999.95 plus $13 PRl *
plus $13 PRI ® 0T 48K Starter System $1005.95 plus 10

'Rl Ttk Starter Sysiem $1145.95 plus 510 PR

1 Add to any of abose Explorer steel cabinet. AP five
amp. power supply Level € with two S100 conneciors
disk drive cahine and pawer supply. twi sub-D connec
furs for connecting your printer amd teeminal IReg

215 951 SPECIAL 5199.98 plu~ 5179 Pal *

Complete 64K Sysvem W ireid & Tieatid
plus 526 P&l *

2 Specialt Complete Business Sultware Pak | '-un
$H25 0] — Includes CP/M Aievanli BASIC, ( il
Ledger Accounts Receiy Acciunts Payahle Pa |\ml|
Package  [Rew $13251 SPECIAL 3699.98 postpand

$1630.00

12k Starter System S1045.95 8

*Pl steasids for  pemtenge b pisurancn - Fer Canemdion or

s chmpdic this mimini

Continental Credit Card Buyers Outside Connecticut

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M s a teg trademark of Digital Research

* (Chip aanel mmr.-nnn-mrr*

SEND ME THE ITEMS CHECKED ABOVE
I'nl,qll Enchsed (Conn Besidents wdd sales tix) 5
Paid by

Personal Check T3 Cashier s Check Maoney Cinder

VISA T MASTERCARD {Bank No
Acct Nu _Hap.Dai
Sagnatiine - AR
Print Name -
Address =

oy —_— —
L T ap

ETRONICS Research& DevelopmentLtd :
333 Litchfield Road, New Milford, CT 06776

ANNOUNCING TWO
NEW TERMINALS

Smart » Fast = Graphics « Matching Modem and $295 Printer

Netronics announces a state of the an
breakthrough in terminals. now at prices you
can affard, you can go on-line with data-bank
and compuler phone-line servu:es It's all
yours; *
services, Dow-Jones stock raoorts games,
recipes, personal compuling with any level
language, program exchanges, electronic bul-
letin boards and more every day!!!

Netronics offers two new terminals. both
feature a full 58 key/128 character lypewriter
siyle keyboard, baud rates to 19.2 kilobaud, a
fugged steel cabinet and power supply. The
simplest one, FASTERM-84, is a 16 line by 64 or 32 character per line unit. with a senial
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The “smart' version, SMARTERM-80, features either 24 line by 80
characters per line or 16 by 40 characters per line, it oflers on-screen editing with page-at-a-
time printing, 12.000 pixel graphics. line graphics. absolute cursor addressing. underlining.
reverse video, one-hall intensity and much more . .. simply plug them into your computer or
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our
delux green-phosphor monitor piclured above. For hard copy just add our matched printer.

Price breakthrough!!! Own the FASTERM-84, a complete terminal kit. ready 1o plug in for
Just $199.95 or order the SMARTERM-BO kit for just $299.95, (both available wired and tested.)
Be on-line with the million-dollar computers and data services today . .. we even supply the
necessary subscription forms

More good news: All the in our are (see
coupon), 5o you buy only what you need!!!
FASTERM-84 .  DISPLAY FORMAT: 64 or 32 charactersi/line by 16 lines . . Qﬁ dusplo‘;abie
ASCIl characters (upper & lower case) . . . B baud rates: 150, 300, 600, 1200, 2

19, 200, (switch sel) .. . LINE OUTPUT: RS232/C or 20 ma current loop \"IDEO OUTPUT: 1%
PIP (EIA RS-170) CURSOR MODES: home & clear screen, erase to end of line, erase cursor
line, cursor up & down, auto carriage returniline leed at end of line & auto scrclllng i
AEVERSE VIDED ... BLINKING CURSOR . .. PARITY: off, even or odd ... STOP BITS: 1, 1.5,
2...DATA BITS PER CHARACTER: 5,6, 7 or 8 CHARACTER OUTPUT: § by 7 dot matrix
ina7by12cell. PRINTER QUTPUT: prints all incoming data ... 1K ON BOARD RAM . .
2K ON BOARD ROM CRYSTAL CONTROLLED ... COMPLETE WITH POWER SUPPLY . ..
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics
characters ASCI| ENCODED KEYBOARD: 56 key/128 characters,

SMARTERM-80 .. DISPLAY FORMAT. B0 characlers by 24 lines or 40 characters by 16 lines
128 displayable ASCII characters {upper & lower case) B baud rates; 110, 300, 600, 1200, 2400,
4800, 19, 200 LINE OUTPUT: RS232/C or 20 ma current loop VIDEO OUTPUT: 1V
pp (ElA RS-170) EDITING FEATURES: insertidelete line, insert/delete character, lor-
ward/back tab LINE OR PAGE TRANSMIT . .. PAGE PRINT FUNCTION ... CURSOR POSI-

TIONING: up, down, right, left, plus absolute cursor positioning with read back ... VISUAL
ATTRIBUTES: underline, blink. reverse video, hall intensity, & blank . . . GRAPHICS: 12,000
pixel resolution block plus line graphics .. . ON-SCREEN PARITY INDICATOR ... PARITY: off,

even or odd STOP BITS: 110

a9 by 12 block

BLOCK CURSOR

KEYBOARD: 56 key/128 character

SUPPLY,

TELEPHONE MODEM 103 O/A .
|NTERFACE: AS232/C and TTY

aud 2, all others 1 CHAR. OUTPUT: 7 by 11 character in
PRINTER QUTPUT 60 OR 50 Hz VERTICAL REFRESH ... BLINKING

CRAYSTAL CONTROLLED ... 2K ON BOARD RAM ASCI| ENCODED
4K ON BOARD ROM . . COMPLETE WITH POWER

FULL DUPLEX, FCC APPROVED DATA RATE: 300 baud
CONTROLS: talkidata swilch (no need to connect and
phone), orig switch on rear panel NO POWER SUPPLY RE-

QUIRED.

ASCII KEYBOARD ASCII-3 . .. 56 KEY/128 CHARACTER ASCI|

ENCODED UPPER & LOWER CASE . _ FULLY DEBOUNCED , -

2 KEY ROLLOVER .. POS OR NEG LOGIC WITH POS STROBE I
RECUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS)

PRINTER COMET | SERIAL 110 TO 9600 BAUD BO
CHARACTER COLUMN (132 COMPRESSED) 10" TRACTOR FEED
.. UPPERILOWER CASE . .. INDUSTRY STANDARD RIBBONS

4 CHARACTER SIZES 9 BY 7 DOT MATRIX BI-DIRECTIONAL
PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. pept.
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

. COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and power supply) . .. kit $199.95 plus $3 P&l
... wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to
each of above

COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus
$3 P&l ... wired and tested $369.95 plus $3 P
" FASTVID-84 VIDEO BOARD (requures +58& 12V DC) . .. kit $99.95 plus $3
P&l . .. graphics option add $19.95. .. wired & tested 129.95 plus $3 P&l ...
graphics option add $19.95

SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . .. kit $§199.95
plus $3 P&l ... wired & tested $249.95 plus $3 P&l

DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l

ASCII-3 KEYBOARD (requires +5& - IZVDC] ... kit $69.95 plus 33 P&l...
wired and tested $89.95 plus $3 P&l

POWER SUPPLY (powers ASCII-3 keyboard & video boards) . . . kit only
$19.95 plus $2 P&|
ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired &

tested $149.95 plus $6 P&|
f,.a;l'ELEPHON MODEM MODEL 103 O/A, . .

DOT MATRIX PRINTER Comet | . .. wired & tested $299.95 plus $10 P&!
RF MODULATOR MOD RF-1 . .. kit only $8.95 plus $1 P&l
. 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&I

. wired & tested $189.95 plus $3

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $
[ Personal Check [ Cashier's Check/Money Order

1 VISA MasterCard (Bank No. )
Acct. No. Exp. Date

Signature
Print Name
Address
City

State Zip
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users as offering superior speed and more
reliable performance than other
correspondence-quality printers.
Another type of printer has a ball-type
print element, like that used by the IBM
Selectric. They are slower than most
other impact printers (about 15
characters-per-second), but normally
range from $1500 to $2000 in price. For
do-it-yourselvers who want to invest their
time in some weekend labor, rather than
spending a large amount of cash, a com-
puter interface for the IBM Selectric is
available from Escon Products (Pleasant
Hill, CA). That kit enables you to modify
your existing typewriter so that it will
print output from your computer. It will

work with most computers. Prices range
from $500 to $800—plus labor cost, if
you can’t do the work yourself.

Among the pluses for the impact print-
ers are the fact that they produce solid
characters (as opposed to dot patterns)
and, because the print elements can be
removed and replaced with others, they
allow you to use a variety of type styles.

Interfacing

One important point to keep in mind
when you purchase your printer is the
interface between it and your computer.
The appropriate cables and software are
required to achieve effective communica-
tion between the two. There are two types

RADIO-ELECTRONICS

w
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Radio
Eleclronics
SPECIAL REPRINT

BUILD THIS ROBOT FOR UNDER $400

BUILD THIS
ROBOT FOR UNDER $400

e
I":\ﬂ‘-“ :

B

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.

[ e e e

Radio-Eleclrenics

Robot Reprints

200 Park Ave. South

New York, N.Y. 10003

age and handling for U.S., Canada and Mexico.

U.S. Funds only.

Postage and handling for all other countries.
U.S. Funds only.

Allow 6-8 weeks for delivery.

[ o o o o o e e

| want to order reprints @%$12.00 plus $1.00 post-
Add 99¢ sales tax for New York State residents only. (Street address)

| want to order ______ reprints @$12.00 plus $3.00 Air

H 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.

We do not bill, check must be enclosed.
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of interfaces: parallel and serial. Parallel
interfaces generally allow greater speed,
but require that the printer be very close to
the computer. Serial interfaces need sim-
pler cables, and allow the printer to be
separated from the computer by 50 feet or
more.

Parallel interfaces are commonly used
with dot-matrix printers. Bear in mind
that not all parallel interfaces are the same
and, as you shop for a printer, be sure to
inquire whether a specific unit will work
with your (specific) computer. That can
avoid an enormous amount of frustration,
and wasted time and effort, on your part.

Serial interfaces are more standardized
than parallel ones, and allow a variety of
printers to be used with a variety of com-
puters. The common RS-232C serial-
communications standard is used not only
for printers, but also for telephone and
Teletype communications.

If your computer is equipped for com-
munications capability, it almost certain-
ly has a serial interface. In some cases,
additional software may be required to
take advantage of all the capabilities of
your printer. Make sure that it’s available
for your computer.

As is the case for all computer pur-
chases, an important criterion is after-sale
support and service. Consult with other
users to be certain that you are making
your purchase from a reputable manufac-
turer or vendor.

More than.any other computer periph-
eral, a printer will require maintenance
after a certain period of usage, due to its
mechanical complexity. You'll want to
be sure that you will be able to get prompt
and reliable service and repair when it is
necessary—and know that it won’t cost
an arm and a leg. If lost time is going to
hurt you, see whether a service contract is
available.

There are many decisions to make in
fi;ding the printer with the features and
cost-effectiveness that are best for your
applications. Sample a number of differ-
ent offerings before narrowing your
choices down, and try to talk to others
who are using the printers you are con-
sidering. The time you spend in making
your choice will be well worth it in the
end. R-E
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SA_T?I."'E TELEVISION RECE!VER K’Ts

; [' w mdkeﬁ
R: ‘:0;_06 the-line s
Receiver ‘66 ordab

The Electronic Rainbow Receiver consists of a receiver Rainbow Kits are suppliéd with simple step by step in-
with an external down-converter that mounts at the structions. All the circuits that you need expensive test
antenna, feeds the voltage to the LNA through the coax equipment to do are pre wired and tested. All printed
cable. The 4GHz signal is down converted to 70 MHz circuit boards have the outline of each part printed on
and is fed through the RG58/U coax to the receiver. them.

RECEIVER FEATURES ! X KIT #2 — Board Kit Contains:

Built in RF modulator e Detent Complete Satellite TV Receiver ® Main Board ® Tuning Board ® Down-
Tuning-3.7 to 42 GHz e Variable | KIT #1 — Contains: converter board ® Modulator Board
Audio-5.5 to 7.5 MHz e Invert Video | ® Mainboard ® Tuning Board ® Down- ® Parts List, assembly and alignment

e Channel Scan e Voltage monitor- converter Board ® Modulator Board manual

ing ® Meter output ® Remote Tuning | e All parts needed to complete receiver e 4GHz local oscillator and 70MHz filter
SPECIFICATIONS: e Down Converter built in case. is pre-wired and tested. $'|29 00
Single Conversion Image Rejection | e Cabinet, attractive black brushed ano-

Downconverter ® Threshold 8 db dized metal with silk screened front

CNR e |F Bandwidth 2dMHz e Out- and back for a professional look Instruction manual. Contains printed
put IV %dia andVVideoBO ICII: Fdret; e 70 MH2 Filter is pre-wired and tested. crrcmtl board layouts, parts placement,
quency 70MHz e Video Bandwidt e Complete instruction $395 oo and alignment instructions. $25 00

45MHz e Size 3%2"Hx8Y2"Dx11%"W W ELTELR

We will accept telephone orders for Visa & Mastercard

To Order ::ath 800-428-3500 317-291-7262 E l E CTR o n I c

yudttﬂlfeeﬁ( Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Trail Rnlnnow =
to play Indianapolis, Indiana 46268 o)HAL

-gjé aéo»ut o C.0.D. Orders

CIRCLE 88 ON FREE INFORMATION CARD

Keep Magazines, Catalogs,
Manuals, Journals

NEAT & ORGANIZED

End Clutter In Home,
Office, Workshop With

SHELF FILES

Eliminate the mess of loose magazines, catalogs

and newspapers. Find what you want when you oS
want it by using these handy shelf or desk top WQHK}'

files. Attractive brown front panel. Adhesive D ]
labels included. |

6 POPULAR SIZES AVAILABLE

From digest size to newspaper size! Popular letter 8"
and magazine size (3" x 112", 3% box width) - —
8 for $13.95. 25 for $31.95 prepaid. Sturdy, heavy- ~

duty fiberboard will last for years! Charge it! Call =R
or mail coupon today.

H
T

|

B professional Aids Co., Suite 133 .

. 1678 S. Wolf Road, Wheeling, IL 60090 « 312/459-6828

I Please rush postpaid Fiberboard Desk and Shelf Files as checked below Check for .

[ | HowMany [ Oty Size Price Total Price rfEE legﬂ .

- enclose

I 8 Letter Size $13.95 4 full payment. Ship .

o 25 Letier Size $3.95 postpaid. .

. Illinois Residents add 6% Sales Tax, please. Other sizes from digest to newspaper available .

. [l Charge it to [IVISA [0 MasterCard TOTAL =

. Card No. Exp. Date I

a8 w Name .

B s Address = .
VISA'

® City, State, Zip '

e 9 (S Y S o

CIRCLE 75 ON FREE INFORMATION CARD

YOUR OWN
2

ersonal Switcher

PONER
L}SUPPLY

For Lab or
Onglnal Equipment

FEATURES: Efficient 30kHz switching frequency @ Four Models satisfy most applica-

tions ® Years of trouble-free service ®Each side AC line fuse protected » Tele-Tale LED "Pwr-
On" Panel Indicator ® Three separate voltage outputs ® Metal enclosure provides physical and
EMI protection * For experimental use or permanent power source  Soft start feature pro-
tects critical circuits » Parallel operation acceptable for higher current needs » Push-in termin-
als, accept wire or test lead ® Light-weight, sasy 1o usa  AC line cord permanently attached
= Most reliable power source for a variety of uses and applications » 48 hour burn-in assures
MTBF of 3% years, reasonably priced at §1.90/watt ¢ Full ane year guarantes » 2 10ne ano-
o e  Cuysto [ On ! . peder # input sury % Ty

SPECIFICATIONS: Input: 90-132VAC, 47-440Hz » Dual AC Input Fuses e Line
Regulation: $0.1% Max. for 10% input change ® Load Regulation: #0.2% Max. on #1 Out-
put ® Ripple Noise: Typ. 1% PP Max. s Over Voltage Protection » Reverse Polarity Protection
s Compact, only 7% x 4" x 2" @ Fast load transient response ® 5 volt adj. +10% *DC Out-
put: 42 Watts continuous ® 70% Efficiency

SCHOOLS— LABS: {]l.l.kMTITTr PRICING ON REQUEST

(& @)0tlinc 1545 0sgood St. Unit 11K, No. Andover, MA 01845

Name |Please print = —

Address =7 ORDER INFORMATION |
City State Zip QOrder First Unit—599.50
Qty. | Model| Output #1 | Output #2 | Output #3 | Toal Second Unit—$79.60
PS—1 5V-6A | +12V-0.5A | —12V-0.5A OFFER EXPIRES March 31, 1383
P52 5V-BA | +15V-D.4A | - 15V-D.44 F Sub-Total
P5-3 5V-BA +12V-0.5A | —5V-1A Mass. res add 5% Tax
P5—4 5V-3A | +24V.0.6A | -24V-0.6A Shipping & Handling 350
Information on other switcher models NC TOTAL
Charge to' O MasterCard 0O Visa 0 AmericanExpress O Check/Money Order
Card # Exp Date
Signature

"PHONE ORDERS: CALL (617)682-6936 FOR PROMPT SERVICE

CIRCLE 23 ON FREE INFORMATION CARD

€861 HOHVYIN
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COMMUNICATIONS CORNER

Computerized communications
HERB FRIEDMAN, COMMUNICATIONS EDITOR

NO MATTER HOW MUCH OR HOW FAST 1
read, it becomes more and more difficult
to keep up with computerized com-
munications. Just as I am learning about
the latest developments, others come into
use that open up new horizons for day-to-
day communications. The adventures of
one young fellow I know illustrates just
how deeply we (meaning the govern-
ment) have come to depend on com-
puterized communications.

This fellow and some friends went
down to Virginia for some scuba diving at
Virginia Beach. As you might expect to
happen to a car full of laughing teenagers,
they were pulled over by a police cruiser.
No hassling or anything, just a ‘“‘routine
check.’” My young friend reached into his
wallet for his driver’s license and registra-
tion and they weren’t there. Somehow, he
left them back in New York.

Instantly, he has visions of making big
rocks into small ones. The cop asks a few
questions, such as name, address, in-
surer, owner of car, previous traffic viola-
tions and so forth. He goes to his cruiser,
and in a few minutes is back with my
friend’s life story: name, address, car
identification, violations, etc. Everything
was transmitted down the New York
Motor Vehical Bureau computer to the
Virginia police cruiser. Since everything
that my friend said checked out, he was
waved off with a waming to keep his
license and registration with him in the
future.

Now just consider for a moment that it
wasn’t some well-intentioned teenager
out for a weekend of exploring the sea,
but rather someone who had robbed a
bank, or beat up on some old lady. Today,
a call on the radio will bring forth in a
matter of minutes the life history of both
the driver and the car in question. That's a
lot better than having to rely on luck.

A lot of folks will think this is nothing
more than another example of how Big
Brother is watching. I don’t want to get

involved in that discussion. All I'm trying
to illustrate is one way in which the com-
puter has dramatically altered one aspect
of police radio communications.

The magic of ASCII

As a general rule, computerized
communications-data and control-signals
are transmitted using ASCII code (ASCII
is an acronym derived from the American
Standard for Communications /nforma-
tion Interchange). It provides for 128
characters that represent the alphabet,
numerals, punctuation, special symbols,
and 32 control codes. Control codes pro-
vide, among other things, the printer’s
carriage return and linefeed, signals that
turn peripherals on and off, and can cause
characters not to be printed.

The ASCII code accommodates the
original teletypewriter design, which was
entirely mechanical, and was in fact origi-
nally intended for use as computer input/
output using a terminal such as the model
33 teletypewriter, a mechanical work-
horse still being used for computer /O—
though it’s fast being phased out because
it is slow.

Early teletype circuits used the serial
communications loop shown in Fig. 1.
The keyboard at each end of the loop is in
series with its associated printer, which is
also in series with the equipment at the
other end. What was typed on a keyboard
appeared at its associated printer as well
as at the receiving end. Each time a key
was pressed, a mechanically-produced
series of pulses (a pulse train) was trans-
mitted through the loop. The pulse train
consisted of a start pulse to let the printers
know a character was to follow, then the
pulses that represented the character it-
self, and finally a pulse(s) to let the printer
know the character was complete, cause
the character to print, and force a reset of
the printer so that it was available for the
next character.

In the normal series-TTY connection,
current flows through the com-
munications loop during the standby con-
dition and is called the mark, representing
a‘‘1”" ora‘‘high.” The pulses are caused
by interrupting the current flow; they are
called the spaces, representinga *“0”’ or a
“low.”

The ASCII code presently used (it is




almost universal for communications,
with the exception of the IBM EBCDIC
code, which is less and less frequently
used) provides for a total of 10 or 11 bits
of information. Those bits include a start
bit, seven bits which represent the char-
acter, one bit for paritv (which is a check
that can be used to test the reliability of
the transmission), and one or two stop
bits. A complete 11-bit character
representing the letter **U’" (decimal
code 85) is shown in Fig. 2. For common
mechanical teletypewriters, the informa-
tion is transmitted at 110 bps (bits-per-
second), which incidentally works out to
a 110-baud rate. Two stop bits are used
because |10 baud is intended for mechan-
ical TTY devices that aren’t all that pre-
cise: the two stop bits insure that the me-
chanical printer does indeed reset for the
next character. Note that the stop bit(s) is
a mark, so essentially a mark at least two
bits in length signals a reset. The stop bits
ensure a minimum mark two-bits in
length. The total transmission length for a
character at 110 baud is 100 milliseconds,
so each bit is 9.09 milliseconds. Max-
imum data rate is 10 characters-per-
second, while is about 100 real-words per
minute.

At 300 baud and higher, (the rate used
by electronic-controlled TTY s and print-
ers) only one stop bitis necessary because
we are dealing with electronic precision:
we don’t have to allow for mechanical
tolerances. A typical 300-baud ASCII
character is shown in Fig. 3. Note the
total transmission length is 33 ms, with
each bit requiring 3.3 ms. This works out
to a maximum data rate of 30 characters-
per-second, or 300 real-words per min-
ute. A comparison between 110 and 300
baud ASCII characters is shown in Fig. 3.

For computers and computer-
associated communications equipment,
the ASCII code is handled by what is
called an RS-232 interface, a device that
translates the ASCII characters to a par-
ticular voltage standard. We will cover
the RS-232 interface in more detail in a
future column. R-E

DRAWING BOARD

continued from page 84

things, it’s clear our circuit is far from
being complete. What we need 1s an out-
put bus as well as the input bus used by the
keyboard encoder. Another shortcoming
is that we don’t have any easy way to clear
an entry other than entering zeros. We can
enter numbers from a keyboard and have
them show up in a display and even
though we can expand to ten digits, more
circuitry is needed before the encoder can
be put to any practical use.

Next month we’ll add all the bells and
whistles to our encoder. We'll add a Tri-
state data bus, an audio indication of key-
board entry, and the ability to clear the
display from the keyboard. R-E

TWO COMPACT DYM's

continued from page 64

bend at the final Yie-inch of one end. With
the display supported in a small bench
vise, I dropped each wire into the
appropriate hole in the display board,
where it hung suspended while I soldered
it into place. I only installed wires where
they were required. When all the wires
were in, | straightened them sufficiently
to work them into the holes in the con-
struction board. I soldered just one wire at
first, to simplify adjusting the height of
the display over the board, and then did
the rest.

Testing and calibration

You should assemble the two 741 cir-
cuits. and then calibrate them before con-
tinuing. Connect a known DC-voltage to
the + V;x input and measure the output of
IC1 at pin 6. It should be exactly one-third
of the input. Trim either R1 or R2 if it is
not. Then. connect a negative voltage to
the other input and adjust R7 so you read
one-third that value at IC2’s ouput.

You should set R19 to about 3500
ohms before wiring it into the circuit: if
you do that the display will show very
nearly the correct voltage when you first
turn the system on. After that, it’s a sim-
ple matter to trim R19 for the final
calibration. R-E

PERSONAL
COMPUTER

TOP 10 ARCADE GAMES

VIC-20 TAPE PROGRAM SALE!!

Name

Super Paratrooper (Fantastic)

Exterminator-Plus
(Better than Centipede)

Bug Blast (Creepy)
Bombs Away (Great)
3-D Maze-Escape
Krazy Kong

©./0 00 O S G

—_

Cricket (Better than Frogger)
Snackman (Better than Packman)
Galactic Crossfire (you in the middle)
Anti Matter Splatter (Nuclear Disaster)

List
$24.95

$24.95

Sale
$19.95

$19.95

$24.95
$19.95
$19.95
$24.95
$19.95
$18.95
$16.95
$16.95

$19.95
$15.95
$16.95
$19.95
$16.95
$15.95
$14.95
$14.95

BUY ANY FOUR — DEDUCT 10% MORE

VIC-20 PROGRAMMING AIDS!!

Introduction to basic programming

(manual and tapes)

Advanced basic programming

(manual and tapes)

Programmers reference manual

Sale
$22.95

22.95

15.95

(288 pages — you must have this!)

Programmers easy reference card

(tables-lists-drawings)
VIC-20 Revealed
(267 pages of VIC secrets)

6502 Machine Language Assembler

16K Programming cartridge

3.95
11.95

24.95
89.00

(gives 400% more programming power —
get $24.95 16K adventure game free!)

10 DAY FREE TRIAL

¢ WE HAVE THE LOWEST PRICES

« ONE DAY DELIVERY EXPRESS MAIL « FREE CATALOGS
¢« WE LOVE OUR CUSTOMERS!

PROTECTO

ENTERPRIZES racrorvoirecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

CIRCLE 90 ON FREE INFORMATION CARD
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IC TESTER

continued from page 55

ly to having their outputs tied to ground or
5 volts. Also, if a multi-section IC is
being checked out, only the section(s)
you will be using in the circuit it's in-
tended for need be tested.

Of course, if inserting an IC causes the
ovERLOAD LED to light brilliantly, the
device may be shorted. Check a good part
to be sure before discarding the question-
able one. Checking counters or long shift
registers can be tedious, so the pulse
source may be replaced by the Pro-
gramma | pulse generator (see the Octo-
ber 1980 issue of Radio-Electronics).
Make up a cable with a miniature phone
plug on one end to go between the pulse
generator and the IC tester. Instead of
using the tester’s internal pulse-
generator, insert that plug into the Lo
input for the IC’s cLock pin, and use the
Programmma I to clock the IC rapidly.
You can then watch the outputs of the last
stages change state on the LED's. That’s
great for devices like the 4020 binary
divider.

Adding external circuits

So far. we have concentrated on check-
ing fairly simple IC’s. But others—like
one-shots and timers, which require addi-
tional circuitry to function—can also be
checked. The trick is to obtain additional
phone plugs. and connect the external
circuitry to them. Then plug in that net-
work whenever an IC requiring it is being
tested.

For example. suppose you want to
check a one-shot. Most one-shots require
an external resistor—capacitor network to
set the length of the output pulse. A five-
second pulse is a good place to start; you
can determine the values needed from the
IC’s data sheet. Solder the parts to the
center terminals of two phone plugs (and
possibly the outside terminal in the case
of the resistor), and insert the plugs into
the jacks corresponding to the appropriate
IC pins. Trigger the one-shot using the
internal pulse-generator: the outputs
should immediately change state, and
stay the way for about five seconds. If
they don’t, the part is bad.

There’s one type of IC that can cause
problems, and that’s the device with
open-collector outputs. Examples in-
clude the 7401 nanD gate. The outputs of
those devices won't go high unless an
external pull-up resistor is used. The solu-
tion is to solder a 1000-ohm resistor
across the terminals of a phone plug. and
insert it in the 11 jack corresponding to the
output pin of the section of the IC you're
testing (Note that the open-collector out-
puts are indicated on the data sheet for the
part).

You're sure to find other uses for your
IC tester: try it as a logic analyzer. R-E

—

® 00

I

Huntington's Disease Kills on and on and on an

NATIONAL HUNTINGTON'S DISEASE ASSOCIATION

Suite 501. 1441 Broadway. New York, NY 10018
212-966-4320

LESS
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Learn the wonders of digital electronics and see how

quickly you are designing your own circuits. The kit

contains:

Seven LS TTL integrated circuits, breadboard, LED's,

and all the DIL switches, resistors, capacitors and

other components to build interesting digital circuits;

plus a very clear and thoroughly tested instruction
| (also ilabl perately). All this comes in

a pocket size plastic wallet for only $39.95. This

course is for true baginners:

- Needs no soldering iron.

- Asks plenty of questions, but never leaves

you stuck for an answer.

sup:mmq A PRACTICAL DIGITAL
ELECTRONICS KIT FOR

THAN $40 !

Suitahle for Beginners

ALSO AVAILABLE

Order one of our written Courses to complement
your SUPERKIT.

BRAND NEW

DIGITAL COMPUTER DESIGN - a totally revised and
updated Course using the programmed learning system.
This Book is not intended for beginners but is
ideally suited to scientists, engineers and hobbyists
who want to know more about digital electronics.

Digital Computer Logic & Electronics - an intro-
duction to digital electronics designed specifically
for the raw beginner. No mathematical knowledge
is d other than simple arithmetic and no

- Teaches you about fault-finding improvisa:
tion and sub-system checking.
- The only extra you need is a 4.5 voit battery
or a stablilized 5 volt supply.
Using the same breadboard you may construct literally
millions of different circuits.
This course teaches Boolean logic, gating, R-S and J-K
flipflops, shift registers, ripple ters and half
adders.
Look out for our supplementary kits which will demon-
strate advanced arithmetic circuits, opto-slectronics,
7-segment displays etc.
NO RISK GUARANTEE
There's absolutely no risk to you. If you're not
complately satisfied with your Courses, simply return
them in good condition to CL! within 30 days. We'll
send you a full refund.

AIR MAIL
The prices shown include surface mail postage any-
where in the World. For Air-Mail shipment please
write for additional cost, specifying Courses you

electronic knowledge is expected at all. If you're
just starting with Digital Electronics, this is the
BT (o T e e e e e S i e $13.95

PHONE ORDERS - FREE

To order by phone, call (617) 664-3657 with your
credit card information. It won't cost you a dime,
because we'll deduct the cost of the call from the
price of the Courses you order.

TO ORDER BY MAIL

You may use the order form below if you wish,
but you don't need to. Just send your check or
money order (payable to Cambridge Learning Inc.)
to the address below. Make sure you enclose your
address and specify which Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank.

Mass. Residents add 5% sales tax. We pay all
surface shipping costs.

Company Purchase Orders also accepted.

ill order.

" TO: Cambridge Learning Inc., 1 Judith Drive, North Reading MA 01864
CAMBRIDGE Please send me
LEARNING Inc.
1 o SUPERKITSIEE. L O | oDl oo $39.95 S _
MA D134 sets of Digital Computer Design .................. SITOhE S
{817) 8043607 sets of Digital Computer Logic & Electronics . ... $13.050 s ORI
* Order free by phone Enclosed is check/money order for total $ Ll
* Mastercard / VISA (payable to Cambridge Learning Inc.) Mass. Residents add 5% Sales Tax
* No shipping charges.
* Money-back guarantee | NAME.............. DO S T T B N e
* Tax deductlbls A D RE S S s e e e e o e s

(S R A S A | e R G e o e e e el G B e
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" The world of
electronics
gee-wizardry

et Equomend

Bugir Fow A

Hobmyst & Aomotue Fertonet

-YOURS FHEE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.
"" 108 New South Road
Hicksville, N.Y. 11801

- J
CIRCLE 28 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-83.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

RemoveVocals

Remove the |ead vocal and substitute

own voice with most stereo recordings
ing our new, low cost VOCAL ZAPPER
Greal for practice, professional demos or

just for fun.

CHARGI: TO VISAORMC TOLL-FREE

-654-8657 9AM 10 5PM CST MON-FRI

DIRECT INQUIRIES TO:

BAA Electronics, Inc.

1020 W. Wilshire . Oklahoma City, OK 73116 - (405)843 9626
- - - — - - - - - o g
1 Dﬁush my Vocal Zapper Kit, $24 .95 plus $3 postage 1
1 & handling enclosed ]
1 DSend assembled Vocal Zapper,$39.95 plus $3 post -1
] age enclosed [ Send Free Catalog |
I name

1

i

I

address

| PAIA Electronics. dept 3R 1020 W. Wiishire, Okla. City, OK 73116

CIRCLE 26 ON FREE INFORMATION CARD
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Radio Eleclronies 550<51
5 . KSTORE
1 Build Your Own Satellite TV Receiver $7.00 [ Radio-Electronics back issues (1981) $3.50
[1 8-Ball Satellite TV Antenna . . $5.00 (March, December 1981 not available)
(] Build Your Own Robot ) $12.00 Wrile in issues desired
] TV Descrambler (January, Fehruary 1981) . $3.00
[ Video Entertainment (January 1382) $200  [7] Radio-Electronics back issues (1978-79) $4.00
[ Your Own Compuler (October 1981) $3.00 (October, November 1978 not available)
[] Radio-Electranics back issues (1982) . . $3.00 [ Write in issues desired
Write in issues desired
[ Special Projects (Winter 1980). $4.00
[ Radio-Electronics back issues (1980) $400 L Special Projects (Spring 1981). . $4.00
(March, May 1980 not available) (] Special Projects #4 (Summer 1982) $4.00
Write in issues desired [ Special Projects #5 (Winler 1983) $3.00
[] Radio-Electronics Annual 1983 . $2.50
[J How to Make PC Boards $2.00
] All About Kits $2.00
To order any of the items indicated above, check off the ones
you wanl. Complete the order form below, Include your pay-
ment, check or money order (DO NOT SEND CASH), and mail ~ ARTICLE
to Radio-Electronics, Reprint Department, 200 Park Ave
South, New York, NY 10003. Please allow 4-6 weeks for = -
delivery. MONTH YEAR
I you need a copy of an arlicle that is in an issue we indicale is
unavailable you can order it directly from us, We charge 50¢  pagrs
per page. Indicate the issue (month & year), pages and article
desired. Include payment in full, plus shippingand handling ___ @ >50¢each —
charge. TOTAL PAGES TOTAL PRICE
MAIL T0: Radio-Electronics 383
Reprint Department, 200 Park Ave. South, New York, NY 10003 All payments must be in U.5. funds
Total price of order $
Sales Tax (New York State Residenls only) 3 H
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per nem RS
All other ($2.00 per item, sea mail) $
($4.00 per item, air mail) G
Total Enclosed $
Name
Address
City State Zip

YOUR EXCITING
NEW HOBBY!

w Enjoy fantastic savings by assem:-
bling your own organ or piano.
9 |t's easy. No technical
knowledge required.
% Just follow our clear.
pictured instructions.
9 Choose from many models
from portables to consoles.

% Ask about our interest-free
installment plan.

DWERSI

ORGAN & PIANO KITS

For Free Information Pack M40
Call Toll Free

8002333865

In PA 7172994327

or send
coupon
below

WERSI Dept M40 P.O. Box 5318
Lancaster. PA 17601

O Free Info. Pack: O Organ [ Piano

0O Catalog & Demo Record #nciose 6
Name =

Cfafctie e = B S
City State Zip
Phane |

Rep inquiries invited

Ao L
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SAVE! )

MONEY o TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,
FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

J{ SAVE ON NAME BRANDS LIKE:

PIONEER JVC
KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

Chicago, lllinois 60611

L ]
illinois audio
BANK CARDS ACCEPTED
312-664-0020
800-621-8042 ‘

12 East Delaware
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SHORTWAVE RECEIVERS

continued from page 52

you like to listen to, you can line up all the
pre-sets and go from one to the next as the
evening progresses.

Antennas

All portables are equipped with
telescoping whip antennas for shortwave
(also used for FM if the radio has that
band). While the whips are adequate for
strong stations like the BBC, Radio Mos-
cow, Radio Nederland, Radio Australia,
and many others, you will be able to hear
more stations and overcome more
adverse propagation conditions with the
help of an external antenna when you're
at home. And all portables, including the
shirtpocket radios, have provisions for
attaching an external antenna.

Basically, an antenna’s function is to
intercept as much extremely low power
radio energy (signals) as possible. There-
fore, antennas that are high, long, and
located as far away from trees or build-
ings will be most effective.

Outdoor wire antennas meet those re-
quirements and are easy to install. Wire
length for a receiving antenna is not critic-
al, but the longer it is the better. Several
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DON’T
BLAME
THE
SOFTWARE!
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Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.
ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
(o] (11T ] s e STt v B $76.95
ISOLATOR. 6 Filtered Sockets:
1000 Amp B/20 usec Spike Sup-
PIESSOI & v vivieras wraeiras $128.95
ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ..... $115.95
ISO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppresor . ...... $186.95

Master-Charge, Visa, American Express
TOLL FREE ORDER DESK 1-800-225-4876
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(except AK, HI. MA, PR & Canada)

Electronic Specialists, Inc.

171 South Main Street. Natick. MA 01760
Technical & Non-800: 1-617-655-1532

CIRCLE 24 ON FREE INFORMATION CARD

commercially made antennas have tuned
“‘traps’’ to help peak the wire’s per-
formance on the shortwave frequencies.
Even if apartment, condominium, or
aesthetic rules won’t allow an outdoor
antenna, you have the optior of running
wires in the attic, along exterior-wall
baseboards, etc.

There is another type of indoor antenna
that doesn’t need any long lengths of
wire, and can be almost as effective as an
outdoor aerial: the active antenna. That
type of antenna consists of either a
telescoping whip or dipole antenna fed to
the receiver through a tunable amplifier.
The amplifier boosts the signal in-
tercepted by the shortened antenna. The
MFJ-1020 active antenna (from MFJ En-
terprises) with its short 21-inch whip far
outperforms a receiver’s built-in whip.
Stations barely audible on the built-in an-
tenna can be heard comfortably with the
help of that active antenna. As with many
active antenna amplifier sections, there
are connectors to use the amplifier with
external wire antennas for superb per-
formance if you later add an outdoor wire.

A recent addition to MFI’s line is the
MFJ-1024 outdoor active antenna. A 44
foot telescoping whip and its small RF
amplifier can be mounted in-
conspicuously outdoors, and connected
to the control unit located next to the
receiver via 50 feet of coaxial cable
(which is supplied).

Gilfer Shortwave. a mail-order short-
wave specialist, offers two active an-
tennas made by Datong, one each for
indoors and outdoors. Both are dipoles
(i.e., two short antenna elements emanat-
ing from a central preamplifier box) and
can be mounted horizontally, which often
reduces atmospheric and local electrical
noise in the receiver, while also being less
conspicuous.

Unlike local radio stations, which are
limited in their range, international short-
wave programs can join you on your
travels, literally anywhere in the world.
Often the sound of a familiar com-
mentator or program will help you feel
more “‘at home’’ even if you're far from
home. And the latest generation of port-
able shortwave receivers let you take it all
with you. R-E

“He should have known better than to
tangle with a solid-state computer.”
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continued from page 39

tion remains in a slow setting, which is
good for listening to sideband transmis-
sion, but which doesn’t promote top CW
reception. It needs a switchable fast/slow
AGC action. However, that really would
be noticed more by the CW fanatic, rather
than the casual listener.

The R-1000 is one of the few rigs on the
market with as much as 60 dB of signal
attenuation. It is switchable in 20-dB
steps. In the 60-dB position, the built-in
attenuator virtually eliminates front-end
overload.

While there is no provision for 12 VDC
mobile operation, the R-1000 still comes
equipped with a noise blanker to take care
of pulse-type noise. It does eliminate
ignition noise from nearby cars, which
can be a problem if you live near a major
road.

No modern receiver would be complete
without a few other bells and whistles and
this one is no exception. It features an
easily-settable digital clock which is
accurate to about 15 seconds per month.
There is also a timer which can serve as a
wake-up alarm or can serve to fire up the
radio for taping various broadcasts while
you are away from home.

The R-1000 also features more than
enough audio output potential with a
minimum of 1.5 watts available at 10
percent distortion. The built-in speaker
provides excellent fidelity; however,
there is also a jack for an external 8-ohm
speaker. The internal speaker is muted
when an external one is used. A head-
phone jack is also included.

Power consumption is a nominal 20
watts, making this a cool-running unit.

The R-1000 is a superheterodyne re-
ceiver with a few image problems. It uses
a standard frequency-down-conversion to
achieve the final 455 kHz intermediate
frequency. The down conversion begins
with a first IF of 48.055 which is hetero-
dyned with other frequencies to produce
the 200 kHz to 30 MHz range of this
receiver.

Overall, I was quite pleased with the
simplicity of operation and the
straightforward but sophisticated design
of the R-1000. About the only drawbacks
are the necessity for the extra medium-
wave antenna input and the slow AGC
action. A good feature is its ability to
operate on a variety of voltages from 100
to 240 VAC. Thus it should be able to be
used almost anywhere in the world you
care to take it.

The Kenwood R-1000 would be a
worthy addition to anyone’s radio shack,
whether that person is a shortwave listen-
er or an amateur radio buff. It is available
from Trio-Kenwood Communications,
Inc, at 1111 West Walnut St., Compton,
CA 90220 and its price is $499.  R-E

NEW BOOKS

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

THE MASTER HANDBOOK OF ACOUS-
TICS, by F. Alton Everest. TAB Books,
Inc., Blue Ridge Summit, PA 17214. 352
pp. including appendix, references, and
index; 5 x 8% inches; softcover; $12.95.

Acoustics, the science of sound, has two
natures: physical and psychophysical. Sound
as a disturbance in the air is physical; sound
as perceived by the ear is psychophysical.
The old conundrum, “If a tree falls in the

forest with no ear to hear it, is sound pro-.

duced?"”, distinguishes between sound as a
stimulus and sound as a sensation.

This book deals with both the physical and
psychophysical aspects of sound because
the two are interrelated so inextricably.
Whether the end product is a recording, a
radio or television program, or a live perfor-
mance, the human ear-brain mechanism is
involved intimately. In the electronics
medium, room acoustics is involved twice:
once in the pickup and recording in the studio,
and again in reproduction in the home or
classroom. Human ears listen and evaluate
at both ends of the process.

All the basis of sound are covered: fre-
quency, wavelength, simple sinusoid and
complex waves, harmonics, phases,
octaves, the sound spectrum, and white and
pink noise. There is much detail on hearing—
including discussions on ear sensitivity, ear
anatomy, audibility, loudness versus fre-
quency, loudness versus intensity, and loud-
ness versus bandwidth. Hearing impulses,
binaural localization, pitch versus frequency,
timbre versus spectrum, the nonlinearity of
the ear, Haas sense, the ear as a measuring
instrument, hearing-loss with age, occupa-
tional and recreational deafness—all are out-
lined clearly

The book is fully illustrated with diagrams,
schematics, and actual photos of acoustical
test equipment, thus serving as a complete
sourcebook and comprehensive manual on
acoustics that will appeal to any audio buff.

CIRCLE 121 ON FREE INFORMATION CARD

COMPUTERS AND THE RADIO
AMATEUR, by Phil Anderson. Prentice-
Hall, Inc., Englewood Cliffs, NJ 07632. 208
pp, including index; 7 x 9% inches; hard-
cover; $18.95.

This book is designed for radio amateurs
who have had little or no exposure to compu-
ters. It explains in detail how they work, how
to program them, and how to attach them to
other equipment.

Chapters one and two explore present and
future uses for computers in amateur radio,
and the history and background of the com-
puter. Chapter three explores how computers
work. An analogy is made to how people
solve mathematical problems, the point being
that once a procedure for solving a problem is
programmed, the computer will then follow,
step by step, as laid out. The building blocks

of the computer are examined and the reader
is shown how they work together to follow a
program that has been stored in memory.
Chapters four and five deal with program-
ming procedures, first the fundamentals of
BASIC, then assembly-language program-
ming. The 6502 microprocessor is used as an
example, and several straightforward pro-
grams are presented. Further chapters deal
with logic circuits, interfacing amateur equip-
ment, the computer as an electronic keyer,
the computer as a random-code generator,
the computer as a code reader, the computer
as a contest secretary, and the computeras a
programmable calculator.
CIRCLE 122 ON FREE INFORMATION CARD

PRACTICAL BASIC PROGRAMS: IBM
PERSONAL COMPUTER EDITION, edited
by Lon Poole; Osborne/McGraw-Hill, 630
Bancroft Way, Berkeley, CA 94710; 170
pages; 8% x 107 inches; softcover;
$15.99.

Considering all the small computers peo-
ple have bought in recent years, one would
think that it is easy to find practical computer
programs, particularly since fewer users con-
sider their computers as just a diversion.
However, practical programs are not readily
available, and most packages on the market
today are specialized and expensive. In this
book users will find 40 useful programs that
cost less than 50¢ each; they are fully
documented and each program has been
tested and debugged, and is ready to run.

The programs run from income averaging
to musical transposition, and include present
value of a tax deduction, checkbook
reconciliation, home budgeting, transporta-
tion algorithm, data-forecasting divergence,
temperature conversion, and numeric base
conversion. Each program is presented with
a description, sample run, practical prob-
lems, and BASIC source listings. Using the
documentation, anyone can run a program
and easily make modifications to it.

CIRCLE 123 ON FREE INFORMATION CARD

SHORTWAVE FREQUENCY DIRECTORY,
1.6 - 30 MHz, Worldwide Edition, edited by
Robert B. Grove; Grove Enterprises, Inc.,
Brasstown, NC 28902; 218pp., 8'2 x 11
inches, spiral bound; $12.95 plus $1.50
UPS or $1.00 bookrate USPS.

There are thousands of worldwide listings
in this book, many never published before.
The listings include US Air Force, US Navy,
US Coast Guard, US Army, foreign military,
Department of Energy, Federal Emergency
Management Administration, US State De-
partment and Embassies, Federal Com-
munications Commission, Department of In-
terior, spy numbers schedules, drug-
smuggling networks, mysterious beacons, pi-
rate and clandestine broadcasters, and in-
numerable others, R-E
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Electronics Paperback Books

Quality Paperbacks at Affordable Prices
BUY 12 PAY FOR

10—TAKE 2 FREE!

] 30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whenaver possi-
ble the same paris are
used in several pro-
jects. Even a first-time
busider can complote
those circuits

[ HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps you

T MINI-MATRIX
BOARD PROJECTS.
$5.00. A vanety of pro-
jects that can all be
bullt Upon a mini-matrix
board that has 10 sirips
and is 24 holes jong

1 MODERN OP-AMP
PROJECTS. $5,00.
Wice range of special-
[zed op-amp circuits in-
cluging lo-noise. lo-
destortion, ulira-h input
impedance., eic

] MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 fairly simple
projects that can all be
built on a single
jprinted-circuil board. All
are powered by a gV
batiery.

1 IC PROJECTS
FOR BEGINNERS.

piakoxel

g0?

] ART OF PRO-
GRAMMING THE 16K
ZX81. $6.25. Topics in-

clude lull screan, scrofl-

ing, PEEK & POKE,
plus actual working
programs.

] THE 6808 COM-
PANION. $5.00. Writ-
ten for the average
assambly language
programmer. A decus-
sion of 6209 features &
reference work fof the
6809 programmar

1 PRACTICAL COM-
PUTER EX-

PERIMENTS. $4.50,
Fills in background 1o

weed o this
selection of circuiis in-
fended for the be-
ginnar,

by con-
structing typical compu-

ler circusls using dis-

crele logic companents.

[ ART OF PRO-
GRAMMING THE 1K
ZXB1. §5.00. How to
usa the features of the
ZXB1 n programs thal
fit the 1K machine and
are sl fun to use.

GRAMMING TECH-
NIQUES. $5.00, Based
on author's own expen-
ence in leaming BASIC
and helping othars to
leam o program

] A MICROPROCES-
SOR PRIMER. $4.50.
Painiess approach to
for the be-
ginner, Stop-by-step
explains computer op-
erations and assembily

] FIRST BOOK OF
Hi-FI SPEAKER EN-
CLOSURES. $4.50,

] SOLID STATE
MNOVELTY CIRCUITS.

1 28 TESTED TRAN-
SISTOR PROJECTS.
.25,

] SOLID-STATE
SHORTWAVE RE-
CEIVERS FOR BE-
GINNERS. 54.50.

[] 50 PROJECTS US-
ING IC CA 3130
$4.50.

1 50 CMOS IC PRO-
JECTS. $4.50.

[ HOW TO BUILD
ADVANCED SHORT-
WAVE RECEIVERS.
$5.00.

[ BEGINNERS
GUIDE TO BUILDING
ELECTRONIC PRO-
JECTS. $5.00.

[] ESSENTIAL
THEORY FOR THE
ELECTRONICS HOB-
BYIST. §5.00.

C1 FIRST BOOK OF
TRANSISTOR EQUIV-
ALENTS. & SUB-
STITUTES. $3.75.

[ PRACTICAL COM-
PUTER EX-
PERIMENTS, $4.50,

] ENGINEERS &
MACHINISTS REFER-
ENCE TABLES. $3.50.

] SECOND BOOK
OF TRANSISTOR
EQUIVALENTS &
SUBSTITUTES. $4.50.

] 52 PROJECTS US-
ING IC 741. $4.00.

(] BEGINNERS
GUIDE TO
WPROCESSORS &
COMPUTING. $4.50.

[ YMOS PROJECTS.
55.00.

{1 HOW TO USE OP-
AMPS. §5.75.

[ AUDIO PRO-
JECTS. $5.00,

[ MODEL RAILWAY
PROJECTS. $5.00

[] 8 PROJECTS.
$5.00.

[ HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING, $5.00.

1 MULTI-CIRCUIT
BOARD PROJECTS.
$5.00.

| ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50.

] ELECTRONIC
HOUSEHOLD PRO-
JECTS. §4.50.

] POWER SUPPLY
PROJECTS. $4.50.
Cantaing designs and
conatruction details for
almos! any pawer sup-

ply the expenmonier is
likely 1o noed.

1 REMOTE CON-
TROL PROJECTS.
$5.00. Radw-control
infra-red. visibie kght, &
ulirasonic systoms are
all inciudad, along with
methods of appiying
tham

$4.50. Construction de-
tails of a wide range of
test squipment the ex-

perimanter can build al
home

[] ELECTRONIC
PROJECTS USING
SOLAR CELLS. §5.00.
Simpla circuits that
have numerous ap-
pications around tha
home.

] ELECTRONIC TIM-
ER PROJECTS. $5.00.
Timing ciroults for
almost any application
the experimenter might
nead. A most valuable
raference.

1 COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Foatures ap-
plications & projects
using vanous types of
numancal-display de-
vices.

] PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. $7.50. A basic
referance work that
brioges the gap be-
twoen comphcated
technical theory & cut
and tried mathods,

= INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps
you find substitutes for
fhe marny different
typos of semiconducior
iodes in use foday

T1 INTERNATIONAL

$7.50. Products of
maore than 100 man-
ulacturers ase isted &
cross-relorenced with
possible replacemaents.

7] HOW TO MAKE
WALKIE TALKIES,

112 pages of must
reading for the dedi-
cated experimenter,

T ELECTRONIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Presonts formu-
las data, methods of
calculation, conversion
factors & more from the
wiew ol the caiculator
user

[ LINEAR IC EQUIV-
ALENTS AND PIN
CONNECTIONS. 58.25.
Shows oquivalonis & pin
connections of a popular
user-orieniad selaction of
Kinear ICs.

1 ELECTROMNIC
SYNTHESIZER PRO-
JECTS. $4.50.

T 50 CIRCUITS US-
ING GERMANIUM,
SILICON & ZENER DI
ODES. 53.75.

1 50 PROJECTS US-
ING RELAYS, SCR'S
& TRIACS. $5.00.

I 50 (FET) FIELD-
EFFECT TRANSIS-
TOR PROJECTS.
$4.50.

1 50 SIMPLE LED
CIRCUITS. $4.25.

] 50 CIRCUITS US-
ING 7400 SERIES
IC'S. $4.50.

7] 50 SIMPLE LED
CIRCUITS BOOK 2.
53.85.

] PROJECTS USING
555 IC'S. $5.00.

] PROJECTS USING
LM3500 IC'S. $4.75.

) RADIO CONTROL
FOR BEGINNERS.
$4.50.

71 ELECTRONIC
GAMES $4.50.

__ SINGLE IC PRO-
JECTS. 54.25.

] RADIO CIRCUITS
USING IC'S. $4.50.

] ELECTRONIC
PROJECTS FOR BE-
GINNERS. $5.00.

[0 ELECTRONIC
MUSIC & CREATIVE
TAPE RECORDING.
$5.00.

[] ELECTRONIC
SECURITY DEVICES.
$5.00.

1 HOW TO BUILD
YOUR OWN SOLID-
STATE OSCILLO-
SCOPE. $5.00.

[ SECOND BOOK
OF CMOS IC PRO-
JECTS, $4.25.

] PRACTICAL CON-
STRUCTION OF PRE-
AMPS, TONE CON-
TROLS, FILTERS AND
ATTENUATORS.
$3.75.

] BEGINNERS
GUIDE TO DIGITAL
TECHNIGUES. $3.75.

[1 ELECTRONIC
HOUSEHOLD PRO-
JECTS, $4.50,

[ ELECTROMNIC
MUSIC PROJECTS,
$4.50.

[ POPULAR ELEC-
TRONIC PROJECTS.
$3.75.

[ PROJECTS IN
OPTO-ELECTRONICS.
$5.00.

] ANTENNA PRO-
JECTS. $5.00. Covers
practical antenna de-

ooy Bhstan s
fa—
P
Fom The Eourmmnat

/" &,

Aty Ity ettt b

[
Raatia DXing

T] CB PROJECTS.
$5.00. A number of
uselul and interesting

=gns including actve, designs for CB

op & lemte types that accessories. Speech
a0 easy &

0 baskd Hller & more.

[7] RADIO STATIONS [] CAYSTAL SET
GUIDE. $4.75. Com- CONSTRUCTION.

prehensive listing of
transrmtiers around the
workd. Presents loca-
ton, frequency, power.

| LONG DISTANCE
TV RECEPTIOM
(TVDX) FOR THE EN-
THUSIAST. $5.00.
Practical & au-

$4.50. Packed full of
easy to dupicate de-
signs lor crystal rado
receivers

C1 AN INTRODUC-
TION TO RADIO DX-
ING. $5.00. Listen, in
your homa., to broad-
casis onginating

fo this unusual aspect
of glecironics

of mies
away. Tells how you
can do it

ELEMENTS OF ELECTRONICS Special
6-volume set.

] THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
POMNENTS. $5.75. All
ha fundamaental theory
needed io fead 1o a full
undarstanding of the
semiple elecironsc circuit
and #s components

[ ALTERNATING
CURRENT THEORY.
$5.75. Alternating cur-
rant theory without
which there can ba no
comprehension of
speech, music. radio,
or Television.

] MICROPROCESS-
ING SYSTEM & CIR-
CUITS. §7.50. A truly
comgrehensive guide
b0 all of the elemaents of
a microprocessing
system

] SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everything you always
needed to know about
solid-state devices in
one volume

] COMMUNICATIONS.
57.50. Covers mosi
modern communecation
systoms. Line, micro-
wave, submaring, sal-
ollite. digital multiplox,
radeo & telegraphy.

[ AUDIO, $9,00.
Chapier after chapter

[l SPECIAL OFFER—
Complate set of all
six volumes—a bar-
gain that saves you
S6.25—SPECIAL
PRICE $35.00 FOR
THE COMPLETE SET.

Number of books ordered D

Total Price of Books....
Sales Tax (NY State Residents)

TOTAL ENCLOSED

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

Name
g
Address.
Shipping (75¢ 1st two books, 30¢ ea additional) ..............c..... City. State ZIP
o e Prices good until April 30, 1983

|
|
|
|
i
1
L
i
|
|
|
|
i
|
|
|
|
|
1
1
|
1
|
|
|
|
1
1
|
1
|
|
1
i
|
|
|
|
|
|
|
i
|
|
i
|
|
|
1
|
|
|
[ |
|
1
|
|
|
i
|
|
i
|
|
|
1
|
1
|
ol



MARKET CENTER

PLANS & KITS

SEE THE
WEATHER (O

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison, M| 49428

TAILGATERS beware! Clever device ends this

AND SAVE
$1,000!  <£®

A leading manu-
facturer of commercial

hassle. Quick, easB installation. Kit $4.95, two for
$8.95. TAILGUARD, 8 Alpine Place, Franklin, MA
02038

FL 32860

DIGITAL UHF STV kit $250.00. Deluxe sine wave

kit$153.00. Others. STVCO, Box 18039, Orlando, simile Weather Chart Recorder Kit for use by

Write RESEARCH, Box 517E, Brea, CA 92621

- hobbyists, amateurs, pilots, and educators.
NEW! Repair any TV ... Easy. Anyone can do it.

MICROWAVE television “downconverters.”” Ex-

Dallas, TX 75225

coverage receiver to tune in weather facsimile

clusive new five sta?e design. Easilgﬁassembled.
Catalogue: $2.00 (refundable). NDS, Box 12662-R, casy-to-build kit are pre-assembled and tested.

DAGE

against defects. Special kit price is $995. Add $5

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95

Canada. (For Massachusetts delivery, add
Auto-Ranging Cap-meter kit $79.95

$49.75 sales tax,) MasterCard and Visa accepted.
Call or write for more information.

ALDENELECTRONICS
10 Washington Street, Westborough, MA 01581
(617) 366-8851

contains
TEST &
EXPERI -

Phone 415- 447 -3433

Write or Plone for FREE CATALOG. Chidbi
Average | minute Saturday call'is 21¢. EQUIP.

SCIENTIFIC INSTRUMENTS
BOX 1054R LIVERMORE CA 94550

weather chart recorders has developed a fac-

All you need is a stable HF general-

frequencies—your recorder will print out accu-
rate weather charts. Major components in this

And the recorder is backed by a limited warranty

for shipping and handling in the U.S. and

To run g&:ur own classified ad, put one word on each of the lines below and send this form along with your check
for §1.90 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $15.00.
E Plans/Kits () Business Opportunities é ) For Sale
Education/Instruction ( ) Wanted ( ) Satellite Television

Special Category: $15.00
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5

6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
3 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).
$1.90 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME setin bold caps. Additional bold face énot available as all caps) at 15¢
ajer word. All copy subject to publisher's apEroval, ADVERTISEMENTS USING P.0. BOX ADDRESS
ILL NOT BE ACCEPTED 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.

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB Enterprises, Box 453R,
Westwood, NJ 07675

CATALOG—transmitters, linears, MDS
downconverters, scramblers, broadcasting, CB,
hobby plans & kits. $1.00. PANAXIS, Box 130-F3,
Paradise, CA 95969

PROJECTION TV ... Convert your TV to project 7
foot picture. Results equal to $2,500 projector ...
Total cost less than $20.00 ... Plans & lens $17.50 ...
lllustrated information free ... Credit card orders 24
hours. (215) 736-3979. MACROCOM GG, Wash-
ington Crossing, PA 18977

CLOCK-calendar kit for Apple |l. $49.95 postpaid.
Other kits available. SASE for spec sheets.
MICROMATION ENGINEERING, Box 9375, Fort
Wayne, IN 46899

UHF conversion kits, gated, sinewave, address-
able, and more. Micro antennas, cable equipment.
We are the biggest in the area. Call or write for free
information. (301) 882-9362, SATELLITE ELEC-
TRONICS, P.O. Box 9534, Baltimore, MD 21237,
Catalog $2.00 refundable

IT'S easy to make your own video game cartridges,
average cost is only $10.00 per ri;ame. Complete,
detailed plans $9.95. RANDOM ACCESS, Box
41770R, Phoenix, AZ 85080

ELECTRONIC SURVEILLANCE: Incredible man-
uval, "Homebrew Bugging" outlines wiretap-
ping, bugging and many other ingenious, yet simple
techniques used by professional operatives—
$15.00. We also have manuals on remote control,
covert communications, weaponry, exotic alarm
systems, and other related topics. Send $3.00 for
our book listings, Catalog B. A.T.I.S., Box 4068,
Dearborn, Ml 48126

AMAZING Electronic Devices: VOXs, miniature
transmitters, telephone transmitters, telephone
wiretap defeats, telephone monitors, telephone rec-
Ordiﬂﬁl equipment, and much more! Send $3.00 for
our electronic listings (Cataiog E) $3.00 A.T.LS,,
Box 4068, Dearborn, Ml 4812

LIGHT display sequencer kits. Send stamp for
flyer. DESIEN SPECIALTY, P.O. Box 1995, Hunt-
ington Beach, CA 92647

MINI-COM colourkit-it converts Franklin Ace
Microcomputers to instant colour. No colour in-
terference in documentation. Kit lu%s under key-
board. Easy installation. 1013 MI?HI ALE ROAD,
Ottawa, Ontario K1Z 6A6, $61.95

SINE wave decoder problems? Manual includes
trouble shooting, alignment, antenna hook-up, im-
provements, theory. $15.00. SIGNAL, Box 2512-R,
Culver City, CA 90230

PRINTED Circuit Boards from your sketch or dia-
gram. Free information. BUDGET CIRCUITS, 6201
Hilston, Dept. E, Austin, TX 78745

PROFESSIONAL electronic devices plans, kits
P.O. circuitry, famous drop-in microphone cartridge
debugging equipment, more items available. For
information send $2.00 MOUNTAIN ELECTRON-
ICS, R2, Box 186A, Charlotte, TN 37036

SUBSCRIPTION TV KITS

UHF Gated Pulse Kit.....$39.00
UHF Sinewave Kit.........$37.00
Special Both Kits...........$59.00
Informative Catalog......$ 2.00

Kits include all parts, manual and an
etched & drilled PC board. Send for
our * Informative Catalog " and find
out what type you need.

J & W ELECTRONICS, INC.
P. O. BOX 61-B

CUMBERLAND, RI. 02864
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BUSINESS OPPORTUNITIES

COMMUNICATIONS EQUIPMENT

SATELLITE TELEVISION

ATARI repair business. Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ, 85204

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

DEALERS wanted: MATV/CATV, antennas,
needles, films, free catalog. 212-897-0509. D &
WR, 66-19 Booth, Flushing, NY 11374

VIDEOSCAN 1000 Slow Scan TV—HIGH RESO-
LUTION (amateur, phone line, surveillance, tele-
conferencinﬁl, CODE*STAR—DECODE Morse,
RTTY, ASCIl. LARGE LEDs or connect computer/
printer. MORSE-A-KEYER—CW keyboard. TRI-
VOLTAGE POWER SUPPLY. Kits/Assembled.
FREE brochures. MICROCRAFT CORP., Box 513-
RE, Thiensville, WI 53092. (414) 241-8144,

COMPUTERS

E-Z learn security alarm systems. Employment-
business terrific. Information $1.00 (Redeem-
able) P.0. BOX 1456-R, Grand Rapids, MI 49501

START your own business. We send everythin
ou need free! No strings! AF ASSOCIATES, 42
ast St., So. Hadley, MA 01075

PROJECTION TV ... Make $3%'s assembling pro-
jectors ... Easy ... Results comparable to $2,500
Erojectors ... Your total cost less than $17.00 ...

lans, lens, & dealer's information $15.50 ... lllus-
trated information free ... MACROCOMGGX,
Washington Crossing, PA 18977. Creditcard orders
24 hours. (215) 736-2880

ASSEMBLE profitable devices at home. We ship
parts to be assembled. Exceptional opportunities
without investment. Write: ENTERPRISES, 1133-R
Linwood Place, Utica, NY 13501

MAKE your computer pay its own way. Sample

newsletter $1. COMPU-PROFIT, Dept. RE2, Fair-
fax Station, VA 22039-0332

HIGHLY

PROFITABLE ONE-MAN

ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-

quired, sales handled by professionals. Ideal

home business. Write today for facts!

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

LONG-PLAY RECORDERS

RECORD up to 15 hours on a single standard cas-
sette tape! Our modified, name-brand recorders
offer the longest recording times, best long-play
fidelity, and most features! Models as small as 12

ounds. Compare before you buy! Free brochures:
EXTENDO-TAPE SYSTEMS, Box 16000LC, Tem-
ple Terrace, FL 33687

WIRELESS MICROPHONES

SURVEILLANCE-QUALITY professional wireless
microphones that far outperform others. As small as
7! Sold elsewhere for $130.00. Our price only
$89.99! Also, wireless micro telephone transmitters
and 15 hour recorders weig_hin less than 1l
|:|>_ounds. Free brochures, EXTENDO-TAPE SYS-

EMS, Box 16000LC, Temple Terrace, FL 33687
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% QUALITY MICROWAVE TV SYSTEMS
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TI-99/4A owners. Send for free list of new and excit-
ing software. DYNA, Box 124, Hicksville, NY 11801

CABLE TV FILTERS

SUPER powered notch filters. 70 db. Eliminate an
unwanted signals. VHF channels 2-6, 14-22, A-l.
Highest quality. Guaranteed. Retail or dealers. For
literature write CUSTOM COMMUNICATIONS,
P.O. Box 17621, Ft. Laud., FL 33318

SATELLITE polar mount antenna break through,
build best under $160 metal or wood kits. PRO-
TOTYPE ENGINEERS, Box 1812, Deming, NM
B8030

LOOK what $1795.00 buys: Satellite system in-
cludes receiver with modulator, 10’ dish, 120° LNA,
100’ cable with connectors. One year factory war-
ranty. SUNDOWN SATELLITE SYSTEMS, Box
C1,R.R. #1, Riverdale, NE 68870. After 4 P.M.CST
call 308-893-2526

MICROWAVE antenna systems $49.95, factory di-
rect 24 hour shipping, CODS, guaranteed. NEVA-
DA SATELLITE CORPORATION (702) 367-0333

SATELLITE TV low noise amplifier or
downconverter. Easy to build. Save hundreds!
Beautiful instruction manuals include every-
thing you need to know. $10.00 each. Com-
puterized antenna pointing information FREE
on request with each order. Satisfaction guaran-
tses%z ANDI, Box 25647, Dept. 21G, Tempe, AZ

HOME ASSEMBLERS WANTED

ELECTRONIC firm is looking for assemblers in-
terested in working at home. Send $3.00 application
fee: IRDC L'Joppa Hill Road, Manchester, NH
03102

CONVERTERS

DELUXE sine wave UHF, parts $175.00. Phase
inversion VHF/Cable/UHF, parts $300.00 Both
have sound out of TV like normal with only antenna
connection to TV or VCR. Gated pulse wave UHF
(speaker box type), parts $140.00. All have true
A.G.C. Plans SASE. Quality discounts. 1-312/267-
3455. LSR ENGINEERING, P.O. Box 6075, Chica-
go, IL 60680

VIC-20

“MYSTERIOUS CASTLE” adventure game. De-
signed by electrical engineer especially for VIC-20.
Needs no extra memory! Cassette tape. $23.95.
Ask for free list of other games, programs.
SHANKLE PRODUCTS, RT5, Box 373AG, Texar-
kana, TX 75501

TIMEX/SINCLAIR SOFTWARE

ZX-81 and TS1000 software cheap! Catalo'?mes
two special programs for $1.00 and SASE: FLOR-
IDA CREATIONS, RE2, Box 16422, Jacksonville,
FL 32245

SINCLAIR/TIMEX COMPUTERS

YOUR Sinclair can drive a video monitor with our
direct video kit, only $9.95. 12" B & W video monitor
$98.45. RANDOM ACCESS, Box 41770R,
Phoenix, AZ 85080

REEL TO REEL TAPES

Satellite ORBIT Magazine
The Complete Monthly Satellite Program Guide

$5.00 Sample Copies Available
Satellite ORBIT
P,0. Box 1700, Hailey, ID. 83333

in the U.S., call 1-800-792-5541. In
Idaho or foreign countries, 1-208-788-4936. e

SATELLITE TV WEEK

The most complete weekly listings. We cover more than
just SATCOM 2. Send $1 for sample copy.

Satellite TV Week

P.O. Box 308, Fortuna, California 95540
Calltoll free: (800) 358-9997 » Californla (707) 725-2476

EDUCATION & INSTRUCTION

YOUR own radio station! AM, FM, cable,‘licensed.
unlicensed. Low cost transmitter kits, free info.
BROADCASTING, Box 130-F3, Paradise, CA
95969

ELECTRONICS computer books. International
&ubiishers. Lowest rates. Asklist. BUSINESS PRO-
OTION, Lajpat Rai Market, Delhi, India

ATTENTION

ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Prio-
gram for Experienced Electronic Technicians
“& Our New Advanced Placement Progrom grants
Credit for previous Schooling & Protessional Ex-
perience. Advance Rapidly! Our 3&th Year!

FREE DESCRIFTIVE LITERATURE!

A
X \\“\ Coolk's Inslitute of Electionics Engineering
\ DESK 15, P.O. BOX 20345, JACKSON, M5 39209

RADIO-ELECTRONICS

-k
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% Complete Systems From 69 TRUCKLOAD sale Ampex high quality open reel

*1.9t02.5 - Ches o1 40, 545,00, Cassellesavaavie VALTEGH [

» GHz ;i ELECTRONICS, Box 6-RE, Richboro, PA 18954 Be an ELECTRONICS
% Antennas illl " TECHNICIAN! Get

S ealoxy acco il REVERBERATION your 2-Year

x FOR ORGANS ASSOCIATE

» Electronics & \
% 6007N.BIstAve. = .

olid state with controls for rever-
beration and room size.
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% Glendale, Az. "W = EVERY ORGAN SHOULD Train at home
* 85301 ) [ vf OWN ONE. Send for free flyer— in spare tima R
» DEVTRONIX ORGANS, INC. it S ——— - ?
/ ) Choose from excifing opportunities in the fast- space-age indus-
* (602) 247-1151 l 6101 WAREHOUSE WAY - ; sty i .
'] tries... Automation, Aerospace, Cable-TY, Missile lectronic
* 5 girll: 2 g-?:r; SACRAMENTO, CALIFORNIA 95826 Dept. B Circuitry, Computers, 'l'ele?czrr and much, much m“ﬁo previous
* COD's e perience necessary. No need fo quit your job. Your Associate Degree
* Dealers Wanted n 3 ves you everything you need to qualify for an Electronics Technician
* ’ THE BEST PLACE to BUY, SELL or | ey - osition. Instructors are as close a8 your telephone. Use our 24-hour
* = STAR Il TRADE NEW and USED EQUIPMENT | BRI NT-E home-study hot line—we pay the bill. Send for free facts. No obligation. ¢
* NUTS & VOLTS MAGAZINE [[ . Tl i A L S ey
* | r BOX.II11-E » PLACENTIA, CA 92670 | Center for Degree Studies, Dept. PF013
* Q"‘g (714) 632-7721 I|smce 181 ICS Electronics Center, Scranton, PA 18515 |
* ¥ Join Th ds of Readers Nationwid Rush free facts telling how | can train to be an Electronics Technician and
* A 2 Every Manth | get my 2-year Associate Degrée at home in spare time. 1
Sl MastecCard OMNE YEAR U.S. SUBSCRIPTIONS | name AGE l
: 24 $7.00 - 3rd Class * $12.50 - Is¢ Class | ADDRESS I
@B s25.00 - E ! | |
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FOR SALE

THE Inte!llﬁence Library. Restricted technical se-
crets—books on electronic surveillance, lock-
Eicklng, demolitions, investigation, etc. Free

rochures: MENTOR, Dept. Z, 135-53 No. Bivd.,
Flushing, NY 11354

RESISTORS '4W, '4W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments, 1% metal films.
Request details. Bulk pricing available. JR INDUS-
TRIES 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-G, Skokie, IL 60077

PCB 15¢ sg-in. Free drilling. Quantity discount. IN-
TERNATIONAL ENTERPRISE, 6452 Hazel Circle,
Simi Valley, CA 93063

ANIK noise filter eliminates unwanted audio noise

from Canadian Satellite fully assembled and

%uaranteed $65.00 & $2.00 shipping. ARK ELEC-
RONICS, PO Box 5689, Toledo, OH 43612

FREE catalog of surplus electronic parts and hard-
ware. UNIVERSAL gOUND RES, 2253 Ringling
Blvd., Sarasota, FL 33577, (813) 953-5363

RELIABLE MICROWAVE TV ANTENNAS
2.110 2.6 GHz
Frequency Range

34dh S\rslem Gain for Greaterl

PETERSON

ELECTRONICS
4558 Auburn Blvd.
Sacramento, CA 95841

SPECIAL QUANTITY PRICING
Dealers Wanled - COD'S
—_—— 1 _
1 YEAR WARRANTY ‘w
PARTS & LABOR

PAY-television manual covers cable, microwave
and antennas, downconverters, descramblers.
Send $10.00 to ST. JAMES & HARRIS, 256 S.
Robertson, Beverly Hills, CA 90211

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille clothe, kits, informa-
tion, much more. Discount prices. UNIVERSAL
SOUND, Dept. RE 2253 Ringling Blvd., Sarasota,
FL 33577 (813) 953-5363

TUBES. Large selection. Unused, in original car-
tons. SASE brings list. FALA ELECTRONICS, Box
041 34-2, Milwaukee, WI 53204

MICROWAVE antennas 2100 - 2600 MHz
downconverter probe 18" parabolic dish 50’ cable,
power supply, 6 month warranty, MDS ASSOCI-
ATES, 2116-2nd Avenue North, Minneapolis, MN
55405. JUST $109.95

WIND POWER an investment in the future. The
right decision is essential. Information $2.00
NDESIGN, Box 138, Boston, NY 14025

CHRONOGRAPH circuits measure bullet velocities
easily. Kits or assembled. SASE brings information.
ICD, P.O. Box 10261 C.C. Fairbanks, AK 99701

SUBSCRIPTION TV manual, covers both sinewave
and gated sync system, only $12.85. Complete
coverage including theory, circuits, waveforms, and
trouble shooting units. Information $2.00, refund-
able. D & S ENTERPRISES, Box 09292R, Cleve-
land, OH 44109

UNUSUAL UHF subscription TV kits. Also micro-
wave downconverters. Catalog 50¢. TROJAN,
2920 Shelby, Indianapolis, IN 46203

METAL enclosure will hold S-100 M.F. power sup-
ply 2-8" or 2-5%" drives with mounting hardware.
Unpainted $65.00. Painted $75.00. A.B.M., Box
144, Hessmer, LA 71341, 318-563-4428

TV shop closed out. Retired. Inventory for sale. Low
price. P.O. BOX 425, San Ysidro, CA 92073

VIC 20 color 2 games on one cassette "slots” and
"horse race” send $6 to THOMAS PROD, 600 E,
Weddell #263, Sunnyvale, CA 94086

ELECTRONIC TV - FM antenna outstanding recep-
tion. Plugs in electric outlet $4.95 + ($1.00 p.h.).
Project your TV to giant 7 foot screen. Lens & plans
$11.00 + ($1.50 p.h.). MOSES IMPORTS, 680
East 81st, Brooklyn, NY 11236 (212) 763- 4585

ZX81 and TS1000 software—for information write
to: TINSAVE SOFTWARE, 2820 Augusta Avenue,
Ontario, CA 91761

Many Happy
Returns

WRITE FOR
/@\

- MCcGEE’S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1(816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup ||-
ers list included. Send $7.95 to CABLE FACTS
Box 711-R, Pataskala, OH 43062

COLOR computer VIC-20 programs hardware
RTTY code EPROM Programmer RS-232, FRANK
LYMAN, Box 3091, Nashua, NH 03061

FAST, dependable mail-order! Prime semicon-
ductors, parts, supplies. Free 55 Page catalog.
THE PAIEIJ STORE, Dept. 165, 999 44th St., Mar-
ion, 1A 52302. (319) 373-1803

ADVENT TV Parts. All models, all parts.
BONTRONICS, 498 Medford, Somerville, Mass.
02145. 617-623-5039

START MAKING
MONEY IN
COMPUTER REPAIR

Train at home in spare time. No pre-
vious experience needed. Experts

MORE GAIN
THAN A VARACTOR UHF TUNER

SATISFACTION
GUARANTEED

$15.00
Freq. Range UHF470-
889MHz Channels 14-83
Output Channel 3.
Part No. B20 Available on request: Ch 2 or 4.
Modified High Gain Tuner. .......... §15.00

1. The first thing we do is change the standard
diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

We call this step peaking because the tuners output looks like

a peak on our spectrum analyzer and the highest point of that

peak is actually adjusted for the desired output.

4. Finally, we measure the tuners output one
more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal

_connections,
This procedure was developed by GILCO and its our computer
derived performance charts that make our tuner better. That's
because almost every tuner gets a different value coil before
it's peaked and then a ditferent value coll after it's peaked. The
combinations are endless and the way we determine the values
is our secret.

PRINTED CIRCUIT BOARDS

Part No. B21 Printed Circuit Boara. . . . . §17.00

1. This Printed Circuit Board uses only one
jumper, others use 9.

2. The component layout is screen printed on
the Component side of the pre-drilled P/C

Board.

3. The solder side of the P/C Board is covered
with High Temperature Sotder Resist for
ease of assembly.

4. This P/C board was designed to take advan-
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

ELECTRONIC PARTS KITS

Part No. B22 Complete Parts Kit. . . . . . $80.00
NI resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount
(10K), Electrolytic Capacitors (6), Ceramic and
llylaf Disc Capacitors (35), Variable Capacitors (4), Al Inter-
grated Circuits (7), Voitage Regulator, Heat Sink, Diodes (4), IC
Sockets (4-8 pin, 3-14 pin), Power Transformer (24V/1A), Coil
Kit with No. 26 wire (4), Speaker (4"-3 0z.), Standoffs, Coaxial
cable, All misc. Hardware, eic. All parts are individually
packaged and labeled.
Al p luding the wire, Hard Coavxial Cable and
heat sinks are included in the paris kil. This means your as-
sembly time from start to finish is only 4 hours.
Order all 3, B20, B21,B22.......... 110.00
Order 5 each, B20, B21,B22. . . ... 95.00/set

ACCESSORIES: AMPLIFIERS

Part No.

show you what to o, how to do il A02 New 2 Stage Low Kit $18.00
ven i W H i
repair srr?all computers. Everything Nmse, ?Bdb gal,n RF
explained in easy-to-understand lan- Amplifier Specially
 sion ooy g i ol designed o it buders
Easy home-study plan shows haw you AD3 New 1 Stage Low Kit §10.50
! garg‘??;gtn:&?:‘gin: floor of this fast- iﬁ:ﬁﬂ;ﬁb gain
MAIL COUPON TODAY! :
A ;  There’s no obligation AD4 75-300 OHM matching $1.00
T k r and no salesman will call. s Transiorcmer IF3
SCHOOL OF COMPUTER REPAIR, Dept, DE023 FS Coaxial Connectors. .
a e l Scranton, Pennsylvania 18515 . I Mail order only. Send check or mnn“ order to:
StO Ck Ve I Yes! | want to get into computer repair. Rush meo‘:i)'argﬁI;s«;l?I and| allfamrﬂ‘(‘:ﬁ‘ IONAL, INC.
» r brochure. . 0. Box 8817, Bables, FL 33124
! X ' s N
Mame Age Tel. (305) 823-5891 For COD orders add 10% s
ln Amel‘l(,a. Fms | S handing o o ordes ovr S50, a5t
 [Pr— ' FL residents add 5% sales tax. Piease write for more infermation
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TRANSISTOR SPECIALS
CPU'S & SUPPORT CHIPS

( ACTIVE )
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EPOXY GLASS VECTOR BOARD L0l casn ppsonI P R Mia o mmetis
1N tnck wih 110° 33009 TOGGLESWITCHES: amo—por” 1R = Jxsa- = mox-i: o o CIRCLE 79 ON FREE INFORMATION CARD
46k ... 5195 SCR" TRIAC a;:m ﬁ :u:lx “  SM - 7
s S 11 X ML - = FALG2EE 1%
CRYSTALS — 2.96 ea 154 BA A 1104 PRV 14 10A SA M52 = TELE1M & ':’MSBI L]
300 45 000 wew |100] ;0] % 1] | w0 3s] eofrss LA M Woe= e s s
a0 oxe 2w S| 40| mlieo|ew| ool wlelzie |0 3 NSNS % LaEm e
7 WATT LD 65 LASER an| 60| 70f260{12.00 40 | 70]100]|300 ST — W MLSISI - 40 MM - W
DIODE(IR) $8.95 0 T00/300150| w0 heol1zlexn  Jomsz- = msm- @ owsm o
25 wartt Infra Red Pulse |SG 2006 i LS . MLSIE - TUSH) - 1B
Loser Diode (Spec sheet inciuded) §24.95 | L1LIRBETECTOR. ... - ?EE WD e % M= R
gs‘;ﬁg:ﬁ; : :g \:"‘:?L;.:\-E':GHEN or AMBER LARGE LELYs 2% :-310?9 gt e e ® i o]
IN2646 UJT. $ 45 LEDERIRLETI <27 = i ises w0
| e o |E R 2|3 i 2 i i) | [Free Buyers Guide
. 150L, . =l
DISC GAPACITORS TWATTZENERS:33.47.51,56.68.82.01. 00l s~ = s~ tm s 18 84 pages of the latest in components, tools
AL SRR EE % i n :‘t?: :E and instruments — a must for DESIGNERS,
INA14B (INS1A) oo, 16/1.00 | 20KV 250MA DIODE ........... $1.90 s . am s - 10 instructors and maintenance engineers.
WS - W 3
TANTALUM CAPACITORS ON POWER R RS e R e T L‘E\g ZENgTH ZXM 121
DUF3SV. 5/41.00 1BUF16Y  3/$1.00 MSW - W qugen - e MeSER -2 igh ibility 12" green phosphor monitor.
A7UF3sV 55100 aoUFev, set00 | PRV 1A 3; ‘2; 50:] .‘f; 2:’; A ml wnSwlitn e |5thngQndeidihg RROSPlY 9
BBUF3SV. 5/4100 FBUFIOV  $ 40 WS - N swe- @ T -3 i
1UF20V  5/$1.00 47UF20v  § 85 A7 50 1.0 525 900 S 40 or 80 character
Z2UF20V 5/$1.00 BGBUF1OV  $1.00 25 85 150 650 1200 selectable full compatability . . $99.95
FIUF20V 485100 120UFEBY & 75 0 80 200 850 1500 -
4TUF35V 4/$100 200UF20V 5175 % 100 250 1050 18.00 @ SPECIALS
B.BUF35Y 3/51.00 150UF 16V 51.30 = o
TR e o Ry e 45 135 300 1250 2600 3= 26 PIN DB PLUG AMP P/N 205737-2
2UFIV —§ .30 FLA&?AEQ%N CABLE Any Quanfity ... $1.97
. 28 gauge
aPIN DIIﬁDSOC';LISN 25 26 conductor .. .60/ft 40 conductor .. .90/ft 9 PIN DB PLUG RIGHT ANGLE FOR
14PIN' .12 22PIN .28 Tk SR ko] Wwaj HOME COMPUTERS & GAMES!
:g:::: B APN 25 .5V at 800ma SOLAR CELLS |; 4 AMP P/N 207456-2
T 35 3”diameter $4.36 Ay Quantitys; s cnniima s a $.85¢
RS232 7 SEGMENT DISPLAYS RESISTOR BUYOUT
FSCB024-4 digi DL-707C.A. 37 $.75 ——a—
CONNECTORS |} ccsiam’...ssm miminsica s o F53 NL?;OLSZ o AT e e om0 SOt i
FND 358 o % .75 FNDB0O3.B"CC $1.8 . i 1 L] .
e o FNDSOIC.C 5™ & 85 MANSICC.Green § 75 | 41540 VR Srseani 2 K MIN. BUY 1 K MIN. PER VALUE
HOODS............. 1.25 i A A L e R | e L T $6:500. 0. AORCRNIN S Per 1,000
: o . -.'.l.h HE C i
) POSTAGE ADD 10% FOR ORDERS UNDER $25.00 . TERMS FOB CAMBRDGE, MASS, SEND CHECK  SEND £33 FOR OUR CATALOG J:l. UHF/V onversion
O | RATES " ADD 5% FOR ORDERS BETWEEN $2500 AND #5000 C 0" UnouiSe GRoEh O Chance 1t RECTFGAS. 14 ANPHIE ; Kit — with
= ADD 3% FOR ABOV . MINIMUM MAIL ORDER 3500 5T.CAMBRIDGE MASS 0213 ,|| Ganujne Mitsumni
5 A $119.95
B I TR | | —— Tuner.............
= TEL. (617) 547-7053
= SOLID STATE SALES WE SHIP OVER 95% CALL OUR HOT LINES
- P.O. BOX 74D OF OUR ORDERS WITHIN IN CALIF. (714) 527-2554
o 24 HOUHS OF BEGEIRT OUTSIDE CAL. (800) 854-8660
o SOMERVILLE, MASS. 02143
a TOLL FREE 1-800-343-5230
< FOR ORDERS ONLY SCR ELECTRONICS CENTER
an 5303 Lincoln Ave., Cypress, CA 90630
108 CIRCLE 52 ON FREE INFOHMATION CARD
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More BLOCKBUSTER BARGAINS!!

QUALITY / ACTIVE, YOUR Parallel, TTL Input 1/0 “Selectric’’®
SERVICE /.—I__E NUMBER ONE TYPEWRITER / PRINTEH

The manulacturer put ‘em into storage to
AVAILABILITY

depreciale ‘em Now theyre FINALLY
AVAILABLE!! Removed from working
Systems. these fantastic machines have
built-in driver and decoder circuftry and
take TTL fevel 6-bit character. plus 4-bit
function input signals. Easily driven by
mosl any micro. Use as a typewriter (with  TESTED &
add’| ‘repeat’ circuifry) or as a KSR 'O  OPERATIONAL!
prinfer-or both, Requires 115, 60Hz for type

writer motor, 5 VDC for TTL and 24 VOC for solenoids. “Table Top" siyle case. Each
“Selectric™ | O machine is complete and in operational condition! Includes schematics,
data. case. platen and ribbon

Type Element .. 2...321.00ea, 1/0 Selectric , ., ... - 8399 UOea
Add $20 for P and Ha g - Pay on Delivery
SAVE!! Untested version of the above. otherwise whole & complete. May require some

S e L e B M BB o ek v S o .. %279.000¢a.

1 \
Exten e Pmdu:t Offem*pg ;
_<Semicondutors, lntegrate# Cirguits} M&m

_compluter Boards,/Micfoprgcessor and \ Used, Off-Lease _ GE‘Terminet 1200"
~ Suppogf. Cluuneramistm?s, Diades. \ A = PRINTER TERMINALS rerminai_caf

/LapiKitors, Resjstors/ Opt‘?e'ec"c'”'“*. TS 7221200 Baud. RS232 ASCII 96 upper & lower
Porenthmete.rs, Relﬂys, MuItlmeﬁers. case) FULLY FORMED characlers
SWitchgs, Kngbs,” qﬁnnectbutkets P \——

al up to 120 chars./sec. 120 columns wide!
eLetter Quality Print at Dot Matrix Speed!

/Boards, Enc}usures, Data and Reierence \ «150, 300 & 1200 BAUD Serial Inpul Rale ; ,
) *Built & Serviced NATIONWIDE by WITH
A Books Sol_ger ng ¢ Aids. AND MUQH MORE e WS y General Electric (GE) e T o OATA
II \ N TESTED & opERngosN‘{,l‘ (Availsble from Genersl Electric] 329500
| Ci t NEW 5000 each. Our Price ... A

superlqr service | \ P-’:I:seo“-ﬂdd SEODﬂ(tI]c;.ro;:;xagmg &p::nmlrr;[ Srf::perj Truck Frmgfr "Collect 22
_Greatey choice. | Easier, faster c;rdermg\ and ;
rellable de”verles Actlve S a” NEW cop'lpreh ensi ‘ RS-232 GABLE with female DB-25 connectors on gach end, (female

connector has pins.male has sockets) lor interfacing the above. Slﬂ.ﬂl]u.
CHARGE leCle No. 3 We Offer New & Used FLOPPY DRIVES, DISK DRIVES, PRINTERS, & MORE at BARGAIN PRICES!!

Write or Call for Our Latest Flyer NOW!!
S Babecing” s @ regiiered iredemars of DM Carporsiien

wrire w'PT;.‘J Bcsraoﬁcrvfestb
, Call Toll Free 80

'MASS cust&omers call (6
S F

WAREHOUSE 18 Gramite 51 Haverhill. Mass 01830
omputer MAIL ORDERS Box 204 Newton. New Hampshire 03858

roducts &
> M ..a617/372 8637 /.
n“r{.‘llllledera & Sorry. No Collect Calls h.'_l::‘:-}

MasterCard & VISA Accepled

CIRCLE 62 ON FREE INFORMATION CARD

GDEX 80_': DOT MATRIX
PRI NTE R
@ [nterface with Apple;” Centronics
RS-232, IEEE-488
® 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing | .
@ 2K Buffered Memory '

— >
® 380, 96, 132 Columns, Graphics
and Block Printing g

® Selectable Char Pitch, Line
Spacing and Feed $34900

COEXInterface Cardto APPLE $49 95

5Ya"Floppy

DISKETTES

All Certified-100% Guaranteed

BOX of 100...° 149"

Above with

Hub Rings......... $1 69.00
FLOPPY DISK DRIVE

From Fourth Dimension Systems
with @ Track Zero Micro Switch
eDO0S 3.2.1 &DOS 33

Contrast

Power/Bright
V-Hold
H-Hold

VIDEO 100 by AMDEK
FULL

FACTORY $7 995

WARRANTY

for APPLE  CP/M and PASCAL
16K RAM CARD | 255'shse $987% VISION-80° $24900
Language Transparent § APPLE"....... 80x24 Video Display Card

Controller Card

Vista Computer Company’s new Vision-80 board is a sophisticated
for above...........

yet easy to use video display card for the Apple™ computer.

PARALLEL INTERFACE | pRoTOTYPING cARDS | EXTENDER CARDS

EPSON TO APPLE

for APPLE.... $19.95 for APPLE... $16.95
New From 95 CABLE
COEX s49 INCLUDED fOl’ I.BM ...... $49-95 fOr IBM""'$19'95

“Have You Kissed Your Computer Lately”

COEX FACTORY
WARRANTY 3699"'

=

Components Express, Inc.
e 1380 E. Edinger ® Santa Ana, Calif. 92705 ® 714/558-3972 | 2
Terms of Sale: Cash, Checks, Credit Cards, M.O.,, C.O.D. Calif. residents add 6% sales tax. @
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BEE DULLEY ELECTRORICS

PE

ELECTRONICS CO.,INC.

FREE

CATALOG

P.0. BOX 401244R  GARLAND, TX. 75040  (214) 487-9031
Sound Effects Kit $18.50 | % e
s ”:‘:;::x;ul:a: Maker . gnmbz;r'ﬁ.::i; amplifiar drives 8
masie sound efiects REVISION 2 et

penersti  Desgned  around
ine. nes Teraa, jnekcumants $24.
SHTE4T? Sound Chip, the

(Basic Kit)

board provees banks ol MIN

DIP pwdiches and poty 10
i SEE SPECIAL
OFFER BELOW

» Works on 12VAC or
12 VoG

+ Lises edther 2708 or 2716 EPFROM
for expanded lune playing capabil-
My Listing avallable pre-programmad
M's.

A lrue slectionic music maker based on a mictoprocessar chip. The Super Music Maker is the
ety kit {hat alicws sasy addvion of pr 1 tunes by phugging mamary chip
(ROM). Over 20 different ROM's with ower 500 tunes are available Use the kit for a Car Hom,
Doorbell, Door Announcer, efc I you have an EPROM programmer our manyal tebls you how
1o program your own funes Kit includes quality plated and drilled PC Board and all

components
OPTIONAL ACCESSORIES
. ey DIP SWITCHES One 8 pos. one 5 pod., for funa address 2.00/s0t
32 pages with 47 eXCItIng, WALLPLUG TRANSFORMER _For oparation o1 117VAG houss current 200
7 i INJECTION MOLDED PLASTIC CASE wicustor front & rear panels, hardware
i 2 ol tches (repd DIP awi 1] a0
low cost electronic projects! HORN SPEAKER 8 watt 8 O wih mounting backel 62

BSSEMBYy Mmanual
spectications 11 run
100MW amp will drove a small speaker
connecied 10 your slorec wilh increds

included] TEATT s Iuluﬂc Available wplralolv Ir/ n\s aach

7 Watt Audio Amp Kit $6.95
i you nave troutie sieepeng and you would Hke (he rest of the nesghoornood to share your

SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ONA 2" | misary then this lile &t will bo for you! There is no way to sccurately describe the unearthly
x3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR | howie, screams and tones that come out of this kit Four separate fone ceciltaiors are mixed.
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS | cancelied and stepped at a varying rate. 10 Walts of crazy sounds. A grest fun kit or 8 practical
THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-01 | burglar alarm Camplete wilh PC board and all necessary components less speaker For 6-12
SOUND KIT. VDC. ORDER DA-02

+ Fused primacy and DG sections

tHE presioent savs: - HOGWASH!!”
* HUGE SHIELDED TRANSFORMEN

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the | s & Linw Aegusiion

units were worth several hundred dollars each. He pointed out the engineering, high quality K ;.?.;.NE- ;WIC":
construction and state-of-the-art intergrated design in support of his position. The President | o2 Siel o e
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck sulputs

loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY! - :‘:,":o’“&“_",‘::,"m”

SPECIAL OFFER
Buy a Supes Music Maker kit for $24 95 and get FREE, a 2708 ROM pre-programmed with 35
popular tunes. This olfer gives you over B0 songs to choose from!

Doomsday Alarm Kit $9.95

at your local
electronics store

CALL for store nearest you

1-800-453-1708
SEE &&»

these electronic kits in
Kit Centers throughout the

s UNIT IS COMPLETELY ASSEMBLED!

+ tagh CHiciency Swilching Reguistor
3 OUTPUTS 62.50 recates hasthink wea
U S A 12 @ IA (124 InL) 2. » Schematscs dnd ernce guioe inchided
AN ot et Plus $5.00 Freighl . nermal Shutsown
1Y @ SA 21lbs. Bx 5y 12 ¢ SuiaLEDE (3

ONE TIME OFFER! LIMIT TWO (2) SUPPLIES PER CUSTOMER.

* COD MINIMUM $20.00 « ADD $2.50 FOR COD'S

= UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD
ORDERS

+ $1.00 HANDLING ON ORDERS UNDER $10.00

= ViSA, MC CARDS OR CHECK

= ADD 8% FOR SHIPPIN

* TEXAS RESIDENTS ADD 5% STATE SALES TAX

. ILL FOREIGN ORDERS ADD !9- IOH SHIPPING

Digital
Slot Machine

Eé EEE:; RS voireseeni = cAu :m: 270.58 O PLACE CREGIT CARD OR COD
B, NOTHING OVER $89.00 1 YEAR WARRANTY

INSTRUMENTS COME WITH BATTERY AND TEST LEADS
$88.95  MODEL 30B-230 $54.95 MODEL 30B-150

DIGITAL CAPACITANCE r B DIGITAL DMM
METER = 0.5" LCD display
. ?Eu input impedance

* DC 100uvV, 100mA, 0.1
ohm resolution

. Measuramem ranges 0.1
pr to 1999 uF

* Accurancy 0.5% wwcal

3% digit 0.5 LDC

. Also available
PPG’s Basic
Electronics Course

NEW

from PPG Electronics

BODY
BLINKER

available NOW!
for only

display « DCA up to 10A

= |mmediate direct reading
+ Fuse protected against
accidental high voltage
connection
* 200 hour battery lile
SPECIFICATIONS: Ranges:
B ranges with full scale
values from 200pF lo
2000uF. Accuracy:
+-—0.5% of full scale
+ —1 digit to 200uF range
+—1% of full scale +—
digit on 2000uF range.
Resolution: 0. 1pF.
Sampling Time: 0.5 sec.
Out-of-Range Indication:
Indication of *'1". Time
Base: Crystal 0.5.C.

10 for $14.00
100 for $114.00

Select your game or TV for ins-
tant viewing 300 ohm input
300 ohm output.

« Auto polarity

* Diode & hFE tran-
sistor tests

* Low battery indicator

* Overioad protection

SPECIFICATIONS:

Ranges: DCV: 200mV, 2,
20, 200, 1000V

ACV: 200, 1000V

DC CURRENT: 200u, 2m,
20m 200m, 10A

RESISTANCE: 2K, 20K,
200K, 2M ohm

Accurac!

o O o O DCV: +'—:0.5%{200m\.’:.

mm--nu--

—8.8% (2V up of full
scalc. ACV & DC CURRENT:
—1.2% of full scale

$19.95 ea. I:

Provides remote control ac- Matching
cess of all your Video, TV or  Transformer
Cable imputs to your TV sat 0.70 each
or Big Screen TV from one 10 for $5.90
convenient location by mere- ;-

ly flipping a switch. 100 to $44.00

VIDEUUDONTH OL CEN TEII

= Japanese TRS & ICS
—— 36 CHANNEL « ECG Replacements
5 &= ~~ ~ONVERTER * Video Accessories
CV-19 e « Solder & Desoldering Tools
3 $2.60 cv.94 Converts mid thal « Test Equipments
Select your VCR/Cable TV or outdooar super band cable , Gapacitors & Resistors

channels for viewing
antenna signals. Two 75 ohm input; 300 5 | » And Many Others
ohm output. 6'° leads $1 9'9 anyolrgIVises * Call 415-532-2711 for free catalog
Shipping $3.00

NO'M
INIMUM 515 or under $4.00 EPS Box 5356, Berkeley CA 94705
Overseas order add $5.00

COD $1.50 25% Deposit required TOLL FREE: 800-22 7-0104
Rt 1n CALIF. CALL: 4155322711

Allow 2 weeks for delivery of your FREE
1982-83 PPG CATALOG.

PPG ELECTRONICS CO., INC.
791 Red Rock Road, St. George, UT 84770
1-801-628-3627

RADIO-ELECTRONICS

10 CIRCLE 57 ON FREE INFORMATION CARD CIRCLE 83 ON FREE INFORMATION CARD
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““The Deluxe II’”’

Is The Ultimate In UHF Sine Wave
Converter Technology

PC BOARD & PLANS $20.00

With purchase of COMPLETE SET OF PARTS & ENCLOSURE

art Qctronics coTQhedeitz the-excelie

manufacturing ates this high performance’ UH )

forms the imitations by a long shot. .

Engineered for reliable sta 'lty\anﬂ %ﬂtm{gﬁp&n clarity, u
1S W

audio and fully illustrated instru teur in mind.

ir terrupted modulated

: TOLL FREE
BETA ELECTRONICS, 1700 E. DESERT INN RGAL su‘pf 222, LAS VEGAS, NEVADA, 89109 1-800-782-2701
aTy DESCRIPTION OF ITEM ,,-/’ conY o TOTAL PLEASE
PC BOARD, PLANS, PARTS & ENCLOSURE | $152.99 $4.95 PRINT CLEARLY
PARTS & ENCLOSURE ONLY $132.99 $4.95
PC BOARD & PLANS ONLY $30.00 $1.50 SEND THIS
GRAND [g ORDER FORM
NAME TOTAL
ADDRESS QUANTITY DISCOUNTS AVAILABLE
CITY/STATE/ZIP ORDE!: DATE
MO. DAY YR.
[Cdwisa  [CImsr. caro CARD NO. EXP. DATE

FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTIFIED CHECKS PREFERRED = PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY s

CIRCLE 48 ON FREE INFORMATION CARD



—
-

RADIO-ELECTRONICS

(s o = ae= e R R MITSUMI
(> TECHNICIANS POPULAR CHIPS UES A55F
REPAIRMEN o HOBBIEST ) || 1 ke
() WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR T = 300 ohm INPUT $17.95
c MAINTENANCE, REPAIR WORK & DESIGN. NEZad S
) AMERICAN, JAPANESE, EUROPEAN TYPES Bl eele -89 ASTEC MODULATOR
) REPLACEMENT FOR ECG® Q’ mg :ggg ]-;g MINI VIDEO MODULATOR
- } FOR USE WITH
) CHECK THIS! Min.5 pcs. each) ‘, mg }fgg 1-12 COMPUTER-VIDEO
&= TP < T T | [ R
. ) LM 1889 1.85 )
¢ 7808 75
) :: ggA """"" gg gggA """"" p ggg 7812 .75 GENEH?“L |gs1z UHF
............ . . 7815 75 TUNER MECHANICAL 12
Wk Eagneicinanons .65 526A5. ... 10.95 (] 7818 75 % VDC 14-83 DETENT
) 165 2. 925 HIDIV-1® 3.75 ) MV 2109 .69 TUNING $4.95
nnnnnnnnnnnn - - w e - 2N2222A -au
TECLC Y R Ui 2.25 HIDIV-3° ..... 3.75\
3/8" SQ. TRIM POTS
Lo SYEARS WARRANTYONEXRIEARIS o TOP ADJUST
1K 10K
) SPECIAL  (vin 5 pos. each) () —t ' 5K 20K  79¢ea.
) 2SC867A .... 2.95 AN214Q..... 1.50 (Y ﬁ“c’KEia 3
2SC1034..... 5.95 STK439...... 7.25 Al e PANEL T. 10 TURN
) 25C1114..... 345 UPC1181H... 1.85() (|15 un  10mn kR e
) 2SC1308K... 2.25 UPC1182H... 1.95 ( 18 uh 69¢each
) Call Toll-Free 800-526-4928 VARI CAPS UHF AMP KIT Ao
COD ORDERS WELCOME (Min. order.$25) 1 opatasch 25 onn el
J CALL OR WRITE FOR OUR 1982 PRICE LIST 8/16%form  99¢
) DIGITRON ELECTRONIC e e
() ™ 110 Hillside Avenue, Springfield, N.J. 07081 NETWORI SALES INC- | fmionea oo
201-379-9016, 379-9019 TS MONT AVES " aan o s sen
) ECG IS A TRADE MARK OF PHILIPS ECG. CHICAGO, IL. 60618 " Orders Welcome.
DIGITRON IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. 312-248-3202 mﬂg\fggﬂr%ﬁg ggg&i;t;
IRCLE 61 ON FREE INFORMATION CARD CIRCLE 69 ON FREE INFORMATION CARD

DISK DRIVE For APPLE!!

*
571995

— metal cabinet
— 35 track
— w/cable

Computer Games:
APPLE & ATARI (specify)

‘Choplifter_
Frogger —> — 124.95¢a.
Apple Panic
Crossfire

Raster Blaster

SUPER 3.5ampPOWER SUPPLY
for APPLE—> $ 105,00

Diskette S{orage BOX
514in. 5, L Biny g
$2.500a” $1000: $350 415.00

Bare Bones APPLE ]

W

oKeyboard

w9399,

Pwr. Supply

Microswitch: Power Supply: APPLE

Keyboard

$ 7500 $1800

: $ 9500 :

—~3$21.95¢a.

=48K RAM =

2w/ Purchase :Reference Manl.

3inch Mini FAN —=$§.95
2111 — 245
8155— $11.50
ER2501— $4.95

AYS 1013 — $2.95
8202 — 32995
6522 — 3525

s2ss - *4.50

sr4s.8 -*3L00
mces00 — 7.75
mceso2 - *1495
mcesso -*4.50
mceaz1 —~4.95
6331— %1.25

4116-2— 8/995
2716(5v)— 3.25ea
2732(5v)— 5.25ea
2532(5v)— 8.75ea
280 A CPU— 5.25ea.

1982 IC.
(2val) Master

$49.95

Diskette SALE!!

s . “Wabash”
Ay
S§4§D 1850
SS/DD 2740
DS/SD o
DS/DD 3240

PRODUCTS

2990 B E. LAPALMA —,\.‘.
ANAHEIM CA 92806
CHECK-M O

17141632-6790 o coo

10 Mi% ORDER CARES ADD S AL OW T WKS Db, 1
Freight PERSONA, (WECK 'S SET

510 -43 -3200|3250-489 ~3go0 send 100
50 -99 =~ 400| 500-999 - 1199 tor
100- 240 - 890 | 1000- UP - Call catalog

MONITORS <42 4
ZENITH #ZVM-121
12in. 15MHz./ GREEN Phos.
l—s$102.00%
BMC #BM—1200SU

12in. I8 MHz. /GREEN Phos.
Non-Glare Screen

I—5128.00%

BMC#BM1401RGB
13in. “RGB” coLor
with Apple interface!!
|~ $425.00%

REAL-TIME CLOCK
CALENDAR (MSM 5832)

#6.25 /#1.25xtal.

Syntron |1
Computer

CIRCLE 55 ON FREE INFORMATION CARD
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Lol
e )
e LD

-

MCBB21P
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7400 semies
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STanc

21

RAMS
2112
2114

282 B33
200
51141 200us

1400
225
HmB116 15085 B 25
OYHAMIC  RAM.

200 B175¢
150

~ 7.95
EPROMS

1702
2708
21815V
TMS2716 895
273215¥) 895 8
TMS2532 1150 B8/10 25ea

425

VOLTAGE
REGUL ATORS
105"

LM1310

MORE MISC

BERRRERRER

Weo




DISK
DRIVE
FOR
YOUR
APPLE

QUIETER THAN SHUGGART DRIVES!

Enclosed in a handsome metal enclosure,
color matched to your Apple, Connects to
your Apple Disk Interface Card orto ourown
Apple Compatible Disk Drive Card. 80 day
warranty. Includes cable. If not satisfied
return within 30 days for full refund.

Disk Drive
Controller Card

16K Apple
Ram Card Kit

* Upgrade your 48K Apple to full 64K Ram.

¢ Hardware/Software compatible with
Apple language card and Z80 card.

* Run Apple Fortran or Pascal

Bare Card

R.F. Modulator
Combine both audio and video output onto
channel 3 or 4 of your T.V. set.
Single I.C. chip (MC 1374) makes for quick
and easy assembly. Single adjustment con-
troll A must for every video recording or
computer enthusiast.

UHF T.V. Preamp
Features:

e 25 dB gain!

e Kit
Your reception will dramatically improve!
This unit will enable you to pull in signals
you never knew were there!
For both indoor and outdoor use. Input and
output impedance 75 ohm. No adjustment!
Easy assembly.

Tired of getting up to change channels? Get

rid of that mechanical cable controller. Relax

with . . .PHILIPS CTC8R Remote Cable
Converter

* Micro computer technology

#* Quartz controlled IC's lock in picture & prevent drift

# 60 channel selections
* Programmable time on and off
¢ Favorite channel memory and recall, plus scan

e Wireless hand held “infra-red” transmitter system (25 fi.)

* Automatic fine tune
* Adaptable to any brand television
* One year warranty service

CTCS8R $139.95
CTCH9R (with 24 hr. LED digital clock) .... $149.95

SEI, Inc.

912 W. Touhy, Park Ridge, IL 60068

SATELLITE TV KIT!!!

It's not ready yet, but we guarantee it will be revolutionary in size and
price. Send or inquire for preliminary information. Priced below $350.00.

Available in April.

less than $350.00

DIGITAL MULTIMETER
MIC-6000Z

e 3% Digits

DC 0.5% Accuracy

DCA and ACA up to 10A
OHM up to 20 M OHM
Audible Continuity Test
Diode Check

Leads and Battery Included

AUDIBLE

The MIC-B000Z is a professional Multimeter at

an inexpensive price.
The 6000Z works up to 1000 hours on a common battery, also can withstand 1000
VDC loads. Resistance ranges are protected up to 400 VDC. For your added
convenience the MIC-6000Z has a built-in 10 amp current capacity, so you don't

need an accessory shunt.

MIC-6000Z Assembled
Carrying Case

ADJUSTABLE
DUAL POWER
SUPPLY KIT

e Adjustable Positive & Negative Supplies
* Positive and negative 1.2 VDC to 15 VDC
* Power Output (Each Supply) 5 VDC @ 500 ma,
10 VDC @ 750 ma, 12 VDC @ 750 ma, 15 VDC @
175 ma ® Two 3 Terminal Adjustable Regulators
with Overload Protection ® LED on indicator
s P.C. Board Construction ® 120 VAC Input

RM1 Kit

MORE GAIN Than a

MODEL ELC 1045 itsumi

FREQ. RANGE MltST ner

UHF 470-889 MHZ u

CHANMNEL 14-83

OUTPUT CHANNEL 3

75 OHM INPUT

Comes with adapter board. You can plug Philips Tuner
directly in place of a Mitsumi

Part No. Description Price
PWD10 Philips UHF Tuner ELC 1045

MICROWAVE RECEIVER SYSTEM

e Commercial grade reception — 1.9-2.5 GHz
® Sturdy Parabolic aluminum reflector antenna
* High gain 50 db!
e Line of sight distance 45 miles!
» Downconverter located in your house not out-
doors in the antenna.
* Complete system, power supply, cable, assem-
bled reflector antenna, and downconverter.
* Downconverter mounted in attractive cabinet.
PS-5 Assembled
Kit Form

MICROWAVE PREAMP
For your Parabolic Dish Antenna
Improve your picture quality
Increase your reception distance
15 db gain, 2 db noise factor!
Easy assembly
1.9 GHz to 2.5 GHz
Mounts indoors or ouldoors
Can be used with PS-5!

DCs-1 KIT

lllinois Residents

Digital Multimeter
MIC-3300A

/ * Kit Form » 3'% Digits
* DC .5% Accuracy
* DCA up to 10 Amps ® OHM up to 20 M OHM
®* hFE measurement ® Floating decimal point
® Leads + battery included = Easy instructions
A high quality Digital Meter Kit at an affordable
price. Educational and enjoyable to build, the MIC
3300A is a high quality meter for all hobbyists and
maintenance work.
MIC-3300A Kit Form
Carrying Case

."I ~PORED ’
L%y |
el

Microwave Receiver
1.9-2.5 GHZ

PS-1  Assembled 32 element antenna... $19.95
PS-2 20 dB gain microwave receiver kit

with variable power supply kit .... $50.00
PS-3  Complete package PS-1 & PS-2 .. $65.00

Mounting Hardware Included

Microwave Preamp!!! EW

Use with PS-3 Kit. Adds 20-25 db gain to
boost reception distance.
® Low Noise
e High Gain
* Can be used with all existing
stop sign board receivers!!!!

B Minimum order $15.00. Add 10% ship-
{312) 564-0104 ping on orders under $35.00. Orders
Orders Only, Toll Free #  qyer $35.00, add 5%. lllinois residents

(300) 323-1327 add 6% Sales Tax, Catalog — $1.00
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MP Systems Fujitech

‘ MP Systems Model M-64 Programmer
J'A MP Systems

® \ery Easy to Operate
'q MP Systems e

Fast, Reliable Service is Our L UL Eh g arnasele
’ g L L7
Specialty. protection functions for " ’”’f’f-’llffﬂ%%’ﬂmm

7
correct programming Wé’/},’f

MP SYSTEMS i —
WILL IMPROVE ® Programs 10 pieces 4 ———

fff

YOUR MEMORY ... of the following
(et Lo oAl at one time:
$11.95 $74.25 2716
2732
AND DRIVE YOU 0730A

IMI 8™ Industry Standard 5 1/4” Winchester Disk
(Ls-r:; S865 0N 2764
SHonensles feeunerns RN (models for other types of EPROM's also avaﬂabfe)

FRANKLIN ACE 1000 ® [owest price in the industry: $999.00

$1350.00

@ Write for brochure

APPLE CLOCKCHIP MONARCHY ENGINEERING INC.

MMSBI16T 5 1500 =

L0 380 Swift Ave. #21
- EPROMS e So. San Francisco, CA 94080
2732 - 900 2532 12 00

DB CONNECTOR

DB25P (R5232) . . $2.95
s Al e 32 G.E. MOV 2Yy Meters | LIGHT GUARD'
DBaP fire : 250 Splke Ellrnl;lators 0-25VDC Any 1 auto light off unit ﬁ
DBos ... 3ar / adjustable timer
Cover ] o, A y 1 10 10/°9.90 1'29 ag:;igg‘:k ; ss-gs 2/1]2\'. 10a. relay circuits
gg:gg 5 = ’ i; B ::Tbl".' 10/'50.00 sears sold '39.95 5.
T s e e A atdl
Cover 25 2T X 4 X 2" High Tri-Color LEDS Voltage Regulators
100,«’@00 Red/Green reverse volit. Q "_:r' ;:%5
A b ) 4 Yellow A.C. 2/1.50 2 +6V. 7806
6500 FAMILY - Fantastic! C +12V. 7812
15V.7815
e o : - Transformer 12.39 5/°5.50 10}"9 95+
RESTI P Sl : 34 55 = . MOTOROLA PIEZO SPEAKERS
R6520P 1 4.00 115 V. BLOCK FANS =2 /¥ 30V.CT. 1.5 AMP. At 6.95
RB522P L 6 20 St e @ 10/'22.00 100/'200.00 | pccoonse ' 5
s i S Al vians °6.95 J|" TRANSFORMERS 6070 50,000 1z B9 10/'38.00
RES51F ! B75 ULTRASONIC BUG ELIMINATOR ;7,5 12:a@ 11017 A, 10V./8 Milton-Bradley
IC BASE CIRCUITRY WITH PIEZO F+4sV.2SA.CT- 38 ©F COMPUTER PERFECTION
LPS lI® ELIMRIATE COCKROACHES ™e7 new boards w/ microprocessor
Y 65V./A A 16V./S5A., S
High resolution high speed light pen far Apple 11’ FLEAS;BUCS: KIT 14.95 I0V./3A., 1TV, /30A. C.T.'23.95 1 0/ 6.95 99‘
computers Compatible with Frankiin Ace 1000 Dual Computer Chip Set ITT Power Supply Voltage Regulatocr’ [Piezo Elements
$349.00 2CPU & MPU Systems/Dual - | TTiple or Dual - oards
+ 2% Low Ripple 2 Just hook up
Clacks, ACLU, PR r.kolu Fantastic
; Choice Of \i‘;}wtunslomr :
ASK FOR FREE FLYER Si2XauPckrtonsomes, SRS e e @A 1120 ansduct
ASK FOR QUANTITY PRICING R29633 8} Plar Rom Fentlo U IIEL . ADJUSTABLE BO Boﬁgsgg PLASTIC CASES
. Osc. 1
$100.00 minimum order. i v [ 4.5v.10 18v.0c *1.95 |
Terms C.0.D. Prepaid or credit to rated firms. mgﬁ: m:;.,m.. Retrig, :3‘3::0 g::;:lwp;ga 95 RFI FILTERS 7 79¢
F.0.B.: Laguna Hills, CA. Multivibrator (2) - 2 AMP. HOPKINS ‘75
Shipping charges will be added. CA 3246 Quad 20 MA. OP AMP. Power Inverter #F-85010 34,99 100 pes.
All pricing subject to change withoul notice. 6503 CPU s 12V. to 115 V. . Y000 650
Call for quantity pricing. e e 9.95 |.isowen Dip Tantalum Caps
Bank cards accepled: MaslerCard, Visa

" 3" X 4" X 2" High
TMS 9%01Prog. Keybard Interfoce ‘ 79.95 2.25..6130.@1 s.l.oz\?. 33, 47, ay
15,33, 4.7, 68 @ 16V. :
SEND FOR L e 29¢
Z A7: 88, 15,22, 33, 4.7, 6.8 @ 35V, ;
FREE 1 983 Full Warranty 'Reg. OEM  $139.95 | .22, 68, 1 @ 50V.  dipped and solid m;;‘; g?mm &K
CATALOG adcll 'Irl:lf‘._. for shipping and handling  min. shipping charge '2.50 ‘”“0(?:“'3”3*;';5 .50 Rom

or call us at R ATa H.J. Knapp Of F'Or'da Inc
(813) 392-0406 <inv 1= 4750 96th St. N. St. Petersburg, Florida 33708
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123341 DEL LAGO

* LAGUNA HILLS, CA 92653
(714) 770-6411
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EPROMS STATIC RAMS
‘ om 1702 (1ns)  3.00 2101 450ns)  1.85
Q pUter 2708 (45ns 2.99 21L02 (250ns LP 1.55
2716 5v 450ns 349 2111 (450ns 2.49
2716-1 5v 350ns 7.85 2114 450ns 1.75
2532 5v 450ns 7.85 2114L-3 {30 ns LP)  1.85
2732 Sv 450ns 6.49 21141L-2 200ns LP 1.95
ro UCKS 2764 5v450ns)  Call  TMM2016  (200ns) 5.49
¢ fee g s
ns -
SRR Rl e o
ns a
o y ® 4116 200ns 1.25
AND RECEIVE A 5% DISCOUNT 4116 150ns 1.75 LP = Low Power
4164 200ns Call
8000 16K APPLE 250 A Blo 498 ’
RAM CARD NSO ANY COMPETITOR'S
135 6.95 8239 4.75 Call for Complete List
B B aa| e — PBIGES
- - to Tu
)85A  7.95 8251 4.50 MICROPROCESSOR Call befo re vou bu
ioBl=s oo iezss R e o | BBARE EOARD 14.00 | REAL-TIME cLOCK Y Y
56 8,75 8255 450 39.90 MSM 5832
'?gg gg'gg g%gg—s g'gg A3EMBLED STEITEDNAS 00 6.90 CRYSTALS
48 14.95 8259 6.85
oo 2220 S2uzae99.00 LEDS 6500 UPGRADE 32.768 KHZ 190  5.185 3.90
305 3.45 8279 9.25 | Jumbo Red 10/1.00 YOUR 1.0 MHZ 4.50 5.7143 3.90
312 1.80 8279-5 9.95 | Jumbo Green 6/1.00 6502 5.49 APPLE 1-3432 4-30 6.5536 3.90
Sl v e enilneele ooz i o Bome: 33 o IS
& z - . or . : 2
124 2.45 8284 550 6505 7.65 2.4576 3.90 14.31818 3.90
326 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 3-2;63 3-98 ig-o 3.00
328 4.50 8287 6.50 6520 435 3579545 3.0 432 3.00
2.0 3.00 20.0 3.00
LU0, szEs zsioo | RSZIEN MM NS00 | 2352 . 73 [RANI0200m g 390 2zi1es 300
238 o 8289  49.00 § 2535  Hood 120 | ess1 11.75 8/10.00 5.0688 3.90  32.0 3:90
1771 16.00
1791 27.95
41500 .24 74L.5123 .95 7415253 .80 —
et B e R B 8 (8OO0) 538-8800
141502 24 74LS5125 .95 7415258 .80 1787 35:05
74503 24 7405126 .79 7415259 2.80 :
141504 24 74L5132 .75 7415260 .60 Interface
14505 24 74L5136 .49 7415266 .49 =
741508 24 7405137 .95 7415273 1.60 8T26 1.65
7aLe1% (30  74rsi3e .78 7arss7e e | &Tad 132
: : : 8T95 .95
SR v s A AL ORI R e
: 8T9 !
741514 89 7415148 1.20 7405290 1.20 8T98 I ALL MERCHANDISE IS 100% GUARANTEED
741515 .30 7415151 75 7415293 1.79 DM8131 290
741520 24 7415153 .75 7415295 .99 DS8836  1.25
741521 30 7415154 1.75 7415298 .99
741522 24 7415155 89 7415324 1.75
e e I A S I
741528 30 7415158 75 7405363 1.49 8PIN .10 .49 4002 .30 4019 a5 4086 90
7ats3e 36 7ara1®y 38 7ared s | iehmN a2 39| a8 28 202y 80 4033 249
A e 4 A 5 . A & .
74533 55 7415162 95 7415366 .89 | 18 PIN .20 .85 4008 .90 4022 1.10 4099 1.90
741537 55 7415163 95 7405367 .69 | 20PIN 25 (99 4009 35 4023 35 4502 90
741538 35 7415164 95 7405368 .69 | 22PIN .25 1.30 4010 45 4024 75 4503 6
30 7415165 95 7415373 .99 | 2apIN 25 1.40 4011 30 4025 3 4508 1.90
741542 a9 7415166 1.95 7415374 1.69 | 28 PIN .35 1.50 4012 30 4026 1.60 4510 90
741547 75 7415168 1.69 745377 1.40 | 40PIN .40 1.80 4013 45 4027 6 4511 90
741548 75 7415169 1.6 7405378 1.15 el 4013 .90 4028 75 4512 90
741549 75 7415170 1.69 741uSa7s. 135 ) SECSOlderta) 4015 190 4029 .90 4514 1.20
741551 30 7415173 .75 7415385 1.89 W= P 4016 .45 4030 45 4515 2.20
741554 35 7415174 .89 7415386 .59 4034 2.90 4516 1.50
741555 35 7415175 .89 7415390 1.79 LINEAR 4035 85 4518 1.20
741563  1.20 74L5181 1.99 7415393 1.79 4030 90 4519 1.20
Al R abus s e o sl iy mn
- . LM301 .32 LM741 .29 . -
b d s 8 disds cs OB o HBS 0 Al @s o oams b
74578 49 74LS193 89 74LS490 139 EYERS A CMisio 245 | aoss 190 4528 120
7alS8s 65 74108 85  s4rsees 12 | Lmslzr  1es MC1330 1.9 | 2027 29 3332 190
74158 39 74819 58 7itsero 21 EMIT7ZRE 179 Mc1350 125 | 2038 ‘39 4538 9
J40590 ‘88 74LS197 .79 74Lse7a s8¢ | Lmsie 249 N leg | 2090 50 4539 1:96
: : - LM323K 3.75 LM1414 1.49 | 4015 .90 33 1.90
740393 45 74US3a0 o 7arsess .39 | Lm32a 59 LMiass 55 | 49% 39 55 230
- : ] LM337K 3.90 LM1488 .95 4060 1.39 -
Atses 5 zabml es ziteem an | MSSe< 5o HMME S| dkse U dme  a
741506 79 7405243 179  74LS688 2.39 | LM377 2.25 LM1800 2.45 | 2068 39 4582 199
74US107 (39  74LS24a .95 7418689 2.39 | LM380 123 LMisss 245 | 2098 35 a 130
= 35 Silesas 1'as 5 LM386 1.00 LM3900 .55 | 4070 .35 2532 -90
< ; LM555 .28 LM3909 .95 4071 .30 S8 -90
7405112 .39 7405247 .79 81LS95 1.65 | wsse &5 CM3514 370 | 4072 30
7315113 .39 74Ls248 1.20 81L596 1.65 - ; 4073 30 80C07 90
LM565 95 LM3915 3.70
7415114 .49 7415249 89 81L597 1.65 | EMaee ras CMm3918 370 | a075 30 80C95 90
74LS122 .45 7415251 1.25 81L598 1.65 LM567 ‘99 75451 ‘a5 4076 90 gggg? gg
723 a 75452 ¢ 4078 30
tM733 .eg 72433 35 | aoal 30 80c98  1.15

STOR 2 F

D K Computer Pro MON-FRI 8:30 A.M.-6: .M. TERMS: For shipping include $2.00 for UPS

o Qu P ducts, Inc. SAT 10:00 A.M.-3:00 P.M. Ground. $3.00 for UPS Blue Label Air. $10.00
a3250 Keller Street, #9 minimum order. Bay Area residents add 6%% Sales

Santa Clara, CA 95050 et Tax. Califurni: resi?ients add 6% Sales Tax. We
TSA asler charge reserve the right to limit quantities and substitute
(800) 538-8800 " manufacturer. Prices subject to change without

Local Calif. Residents (408) 988-0697 EEEE i notice. Send SASE for complete list.
CIRCLE 51 ON FREE INFORMATION CARD
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| LIQUIDATION
CLOSEOUT!

BUY DIRECT AND SAVE puetotheincreasing costs of ware-
housing, Mura is forced to discount its current stock of DVOM's to make
room for new inventory. This means you can purchase these fine
instruments direct from Mura at an extremely advantageous price.

These prices are in effect only while current supplies last, so order the

Mura DVOM you need today.

MURA Model LCD-200

m 3'% digit readout m Large, easy-to-
read 2" LCD display m Automatic
probe function switching m 200 hr.
continuous use battery lifemDC V,
.001-1000 DCmaA, .1-200 ACV
1-500 Kohms 1-2M & Size: 534" x
378" x 198" m Weight: 12 oz. (incl.

“AA" cells) m Test leads & batteries incl.

An optional

carrying case $39 95
is available @ (]

$4.95 each

MURA Mode! LcD-250

m 3" digit readout m Large, easy-to-
read V2" LCD display ® Automatic
probe function switching® DC V, .7
mV-1kV ACV.7 mV-.7kVEAC/
DC Current—.1 uA-1A  Ohms-.7-
20 M m Size: 6" x 3%4" x 112" Weight:
12 oz. (incl. 9V batteries) Test leads,

batteries &
carrying case 9 9 5
included ]

GUARANTEE-

If not completely satisfied with your
Mura DVOM, return it to Mura within 10
days of receipt for a full refund (less
postage and handling)

ORDERING INFORMATION-

Check or M.O. payable to Mura Corp.—
Add $2.00 per unit for shipping and

handling—N.Y. residents add appropri-
ate sales tax—Allow 4-6 weeks delivery

I Mura Corp. (Dept. RE)

177 Cantiague Rock Road
Westbury, N.Y. 11590 Name
Please send Address
—_LCD-200 @ $39.95 ea.
__ LCD-250 @ $49.95 ea.
_____LCD-200 carrying case City
(@ $4.95 ea.
Total$ __________ amount of order. S

P PHASOR PAIN FIELD — Patented and recently developed
inour labs is being tested by Gov't for riot control. Soon to come

under weapons restrictions as an infernal machine. Easily hand-
held. Hazardous |F NOT USED WITH DISCRETION

Y PPF-1 PLANS (sold for animal control). .. $15.00

INVISIBLE PAIN FIELD GENERATOR — Produces a di-
rectional field of moderately intense pain to back of head up to

0] 50" Cigarette pack size enclosure is easily hidden

=] IPG-3PLANS . . $7.00 IPG-3K KIT & PLANS $44.50
|PG-30 (assembled for animal control). . . $58.50

4 PHASOR STUN/BURNING WAND — Produces sufficient

electrical energy capable of burning flesh. Intended as a person-

al defense device.

PSW-3 PLANS = $8.00 PSW-3K KIT & PLANS . $59.50

L RUBY LASER RAY PISTOL — Intense visible red, burns,
hazardous, with parts sources.
[N RUBY PLANS (includes all part sources) . .. $15.00
S CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning, cutting, hazardous. (with
[ allparlSOUrCes). . .......ocoonieinaannnn,s $15.
LASER RIFLE — Produces 200-3000 pulses of 30 watt opti-
R cal energy. Portable and easily hand-held
(=Y LAG-3 PLANS . = $10.00
LRG-3K KIT FLANS[mmus diode) . ... $129.50
POCKET LASER — For the beginner, visible red *'optical
version”', non-hazardous.
LHC-2 . $5.00 LHC-2K KIT & PLANS . $24.50
HIGH POWERED PORTABLE ENERGY. SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Explod-
ing wires, shockwave, etc. Miniature size. :
HP5-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . . $49.50
PARTICLE BEAM WEAPON — PLANS $15.00

INFINITY XMTR — Uses telephone lines for selective home
or office listening while away on business or vacation.

INF-1 PLANS . - $15.00
SEE IN DAFIK. = Long range ‘{otal darkness

SO PUANS S R i s $10.00
LONG RANGE WIRELESS MIKE — Crys!al clear quality
— miniature,

FBT-T PLANS . . . §$7.00 FBT-TK PLANS & KIT . . . $34.50
WIRELESS TELEPHONE TRANSMITTER — Long
range. automatic.

VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send for FREE catalog descripton of above plus hundreds more
plans, kits and completed items. We accept MC or Visa or when

ordering, send check or money order. We pay shipping charges
'on orders over $50.00, otherwise include 10% with remittance
SEND TO: SCIENTIFIC SYSTEMS

DEPT. RB, BOX 716, AMHERST, N.H. 03031

ELECTRONIC KITS

FROM HAL-TRONIX
2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ, EASY TO CONSTRUCT AND COMES 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 type or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kil $19.95
(Less case & liflings

2304 MOD 2 (Basic Pre-amp) $29.95
{less case & fitings)

2304 MOD 3 [Hu -Gain Pre-amp) $39.95

(Includes case & filng

POWER SUPPLY FOF{ EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER. ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95

AELTT Y S e o e el B LK $34.95

Slotted Microwave Antenna For Above

Dowrwerlers ....................................................... $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 unit $12.95.
(The abave units are ideal for receivers, counters, efc.)

16 LINE TOUCH TONE DECODE KIT WITH PC

BOARD AND PARTS $69

12 LINE TOUCH TONE DECODER KIT WITH P,C.
BOARD AND PARTS ..ottt smaimenisnssrases $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS ... $39.95
12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS 329 95

Complete Seis u! P C Beards Avallable For: Umcarn
Robot Project and Heart-A-Matic Project.
MANY, MANY OTHER KITS AVAILABLE

Send 30 cenla stamp or SASL for Indermation and liyer en cahes
HALTRONIX praducis. To order by phone: 1 utmnn

= HAL-TRONIX

P.O. Box 1101
muu:_: wows  Southgote, Ml 48195
wiiin
MG xﬁlﬂ‘lfﬂl 33900 WiLL BE Icn::ﬂmﬂ ﬂ:’m EXCEPT

N CRCERS LESS THAM 538 60 PLEASE [NCLUDE ADDITION
IHFORMATION, AL 1250 FOR HANDL WG AND MAILING CHARGES
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MEMORY EXPANSION &
ROGRAMMING AID CARTRIDGES
VIC 8K Memary Expander Cartridge

VIC 16K Memory Expander Cartridge
VIC-20 Super Expandar

Programmoars Aid Cartridge v
$14.95 VICMON Machine Language Manitor

SOFTWARE
CASETTES
= Add Fun & Utility to Your
Personal Computer with Pre-
Programmed Cassettes by Timex

Sinclair
«Available in a Wide Range of Home, ASLOWAs

& Entertainment Formats #995

AT492 VU-CALC $19.95 | A7500 Chess
A7493 Inventory Control $19.95 | A7504 Grimm's Fairy Trails 514.95 APPLICATION PROGRAMS ON DISC

AT4%8 The Organizer . . $16,95 | A74e8 The Coupon Manager 512.95 ACCESSORIES
AT490 The Stamp Collector .. ..$16.95 | A7503 The CubEG-_TaI :}gg: vic-20 p,wr.m;.él;cny.wnn?uu:
A7487 The CheckbookManager . $15.95 | A74%9 States & Capitals : o PG AT
AT485 The Budgeter .. ....%15.95 | A7505 The Mixed Game Bag 1 :$9.95 | viCprinter Ribbon Cartridge
A7436 The Loan Mortgage Amortizer$14.95 | A7496 Statistics $9.95
VIC PERIPHERALS
DATASETTE AT518
Expand Your ZX81 or Timex Sinclair 1000 with VIC SINGLEDISE DRIVE A

7 -7 T T 1T VIC GRAPHIC PRINTER AT520

| | VIC MODEM AT521

= L] VIC1313 JOYSTICK A7523

VIC1312 TWO PLAYER GAME PADDLES A7522

All Memotech products come in atlractive, custom designed RS232C TEAMINAL INTERFACE AT535

cases styled to plug firmly into the Sinclair “piggy-back"
tashion, requiring no additional power supply or leads

Anywhere in RAM
+30 Graphic Subroutes =Contains 2K EPROM Monitor

ATSIT

Seimens
FDD-100-8

& TIMEX/sinclair
PERSONAL |vZalll 16K RAM
COMPUTER MODULE

ATAT2
#Single Sided

SUPERSLOT
VIC SUPER ALIEN
DRAW PORER
Areat 352:00 | mioNiHTDRIVE
AT 38895 | RADARRATRACE
AT558 $49.00 | RAIDONFT. KNOX

SARGON I CHESS
ATSS0  $49.00 SUFERNSSMFSH

A7495 Critical Path Analysis ... .$19.95 | A7489 The Car Pooler 514.95 Recreational Program Pack ATS67 349.00
A7484 Manufacturing Control ..%$19.95 | A7497 Super Math 514.95 Home Calculation Program Pack AT568 $49.00 |\ hyeurinE (AND
A7499 Flight Simulator $19,95 | A7502 The Gambler 514.95 Editor A7569 $13.49 | joucr o
- CHgLET c L AT501 Backgammon 514,95 | VicTerm |—Terminal Emulater ATST0 S 8.95
A7491 The Stock Option Analyzer 516,95

THE COUNT SE
TLI
AT527 $14.95 :%?anf'giéx
A7534 $21.00 | YyoMEBABY SITTER
A7528 $10.00 | yigiaLE SOLARSYST
A7520 $ 8.00 | pERSONAL FINANCE

VIC=20 sorrware fcmecmm.m,
AND PERIPHERALS |

MISSION IMPOSSIBLE ATS60 $34.00

ATEIG $24.00
AT537 $34.00
A75E18 $34.00
AT539 $24.00
ATE4D $24.00
AT541 $24.00
AT542 $24.00
ATE4] 524.00
AT544 $24.00
AT545 $24.00
AT546 $24.00
ATS4T 3$24.00
AT548 324.00
ATS549 $24.00
ATS50 $34.00
ATS51 $34.00
AT552 $24.00
ATS53 $24.00
ATS54 334.00
ATS55 $34.00
ATS56 $34.00

AT561 $34.00
AT562 $34.00
AT563 $524.00
ATSE4 $524.00
EM  A7565 $24.00
ATEE0 $34.00

s 68 Vectrex

3333 ARCADE
H SYSTEM
$ 15

Cardco ? TV Noedod!

64K RAMPAK .......an2 Only $169.00 6-Slot EXPANSION INTERFACE BOARD s Complete With BuiltIn
32KRAMPAK ....... ares Only $ 99.00 A e AN ‘‘Mine Storm’' Game
16KRAMPAK ... a0 Only$ 55.00 “KiiSiots are Swich Saociable  $125.95 ONLY
PRINTER INTERFACE ... w2 $ 99.95 Economy 3-Slot Board m7s02 $
*For use with Centronics Type Parallel Printers F3milaElaABoe A575 $26.95 1 9 7

- — | ADDITIONAL GAME CARTRIDGES
HI-RES GRAPHICS PAK .. as1 $139.95 “Ic‘ 2“ *Star Trok *Clean Sweep  =Blitz
*Fully Progammable - 192 + 248 pixels HOME *Armor Altack +Solar Quest *Hyper Chasa
*Number of Video Pages is Limiled Only by RAM Size *Scramble sCosmic Chasm «More to Come!
=Video Page is Both Memory & Bit Mapped & Can be Located COMPUTER| -Borzerk *Star Hawk

s*Space Wars *Rip Off

*For 2-Player Action

=Builtdn High
Resolution Screen for
Real Arcade Play - No

ADDITIONAL CONTROL PANEL

29.95 e

wes $34.95

IC SOCKET

Bn FLOPPY Cal. No. Description

01307 10-Pin TO:5

DISC DRIVE 01308  14Pin DIP

04019 14:Rin DIP"
01309 16-Fin DIP

S #Solder tail
low profile
Was HOW

4/51.29 4Is1.18
415129  4151.18
415129 41%1.18
4151.29 41%1.16

* 03378 18-Pin 4151.29  41%31.18
*Racaive up 1o 58 TV Channels- \ . :g'“g" ;’ Dauble Density 03886 24.Pin 58" Spacing 215120 2151.18
Jerrold 58  capacity is Limited Only by the =N Toney RedUiements 03887 28.Pin 5/8° Spacing 215129 2/%1.18
Channel Number of Channels Your Cable Company Carries. ATS12 C 7 60 Hz 05202 40-Pin 129ea $1.16 ea.
*Wireless Remote Control Unit Controls: OnlOH, +24 VOC e 1.7 A 02123 BPnMinDIP 45129 4is1.18
CORDLESS  Channel Selection, Channel Stepping. & Fine +5V0C 60 1,24 “Wite Wrap =
CABLE TV Tuning, i *77 Tracks, 48 Tracks per Inch
CONVERTER * > i eats 3 +B00K Double-Density Storage per Disk | Lambda
Sel in Minutes. No Tools Required. 0 ﬂﬂf $ 2 5 8 =6 msec Track to Track Access Time VOLTAGE REGULATORS
BRAN| *Size: 4.5" x B.55" x14.25"
M AT301 12V w 3A. 30 Walls. TO-3 case $2.79
$ 1 59 2[3298 Bw Factory. Boxed e — A7300 12V & 5A. 50 Walls. TO.3 case $3.99

84-Key Microswitch SD-Series . . 12 Hour Mechanical
Hall Effect, ASCIl Compatible 2 e < s Drum-Type A
' iy 2d) piGiTALIALARM %

4 2% REJ
¥/ CLOCK a P

KEYBOARD

H7am

*4W per channel, BW AMS

sFeafures: balance & tone control. (lluminated
slide rule tuning dial

Size GU NG T x 1IN lf

Astec TV
VIDEO MODULATOR

*ASTEC type UM-1082

Transtarmer .
.50 {nat includeg)
Size 68" g g o0ed

oNly $4.,

SoUnds, aon. sc
{less faceplate & conirol knobs) Vi Iput to 75 Ohm = CIERN Scor
“Requires 129 0C neg gna - Volltef e gg;g:n P
- *Size: 158 x 1 1B = TI8 FI—CL

Iy $ : $ Faliuaa AD <
ON 39.00 e $4,.95 Operates on 7 YOG P.C. BOARDS Fufi/Xerox F 4.5
Eastman Kodak G.E. 12V, 1Ah - *Industrial quality 1/1g - PHOTOCOP

boards wi 17~ a0 FR4 & G1g i

259mm NICKEL-CAD PIOCUl it Vi %0 oD o LENS
PHOTOCOPY Ew \ BATTERY p *Available in (wo areg ’:::e“s'ﬂ"r sized rec .f?ftl"ll:fc’;:“’ OWn wide-screen Ty
LE *Fully rechargeable 60 to 1 i r—tes

NS " HIS14 +Consists of ten 12V 1Ah Crarz 00 2q. inches “Fealures Irinfe ’(‘Bf';':\::‘l;u::

05

2.99 ea,

*May Be Adapted lor use in the Design of sub-C cells connected in serigs_ Reg.
Your Own Wide Screen TV Projection System oB” % 178" % 1-7i8" $11.95 8:49 ikl

» Die Casi Threaded Metal Cylinder (wiLockin
¢ Casi Threaded Metal Cylinder (w/Locking 775 VAC “BLOCK FAN"

Rings). Precise 4-Element Construction, &
Removeable Aluminum Mounling Brackel A fis S )
#Sullable for —40% 10 + 160°F

‘s anaon xain - ST.95
Zenith 12/24 Volt
Dual Output
PLUG-IN POWER

074

:"T‘,‘:;"T:r-“;}":zlﬂc;i"’”m ok 45—UPRIOHT ELECTROS, Viice
A e (2 ' 80—DIPPED MICA CAPS, Fopular
112" deap 59_9 120—CAP SPECIAL, May inc
120—TUBULARCAPS, Asst (0

180—MOLEX SOCKETS, Makes 14

The-Line Video Decoder Equipmant VOLT METE 100—LONG LEAD DISCS, 100
= i

PrE30 *Insulated & Color-Coded 6 [t

”!Y 3-Conductor Cable e 260—PREFORMED 1/4W RESISTORS, Ass! vaiues i,

25—2N3004 TRANSISTORS, Widely usea piashic NPN s
apalicalions High yuid TOB2case

* (npul: 120 VAC. B0 Hz. 15 W

$5.95 -qniincm

ORDER BY MAIL OR CALL: For Merchandise Orders Only

ﬁ—’V/i‘f R moe O R B00.343.3086

16-18 Del Carmine St Dept. RE-3 , Waketield, MA D1880 InM r Outside US Call 617-245-3828

CIRCLE 49 ON FREE INFORMATION CARD

. HoBByIsTs

“GAS sHIFFERsh

Twer

Over 100 5q. inche,
$3 2

=Full ASCII Il st sincludes 5 >
Characler Set Eu::\gl: tor w.:" |?éCI|||r-EH:r:|I| A gy Apalice :?’:;—‘I;‘;I’frhbclulml ac AMP
phan p =Unit Comes With Color-Caded In ads o Pawer ginally des
A5 Alnhanimerc & Lamp Hookup, Soider Eyelel Terminals Tor Rardio/Alarm “Eauh boarg. 21, "5 (O¥iC gasses all:gﬁ?‘;c;]mm HODL'FIER
Plus Hexidecimal-Style Numeric Keypad Inlestace supe’ 3 29 L2V g, ULE g
«Features B BIT Parallel Output, 40-Pin On- *Requites 115V AC, 60 Hz - 5 Walls ™y oW . 2fors13 $ 7 98
Board AMI Encoder IC *Sizel B %3 %20 n,w_!}, =St = A
Tl F e epl
6347 RBT K1Y 529100 Corcom 20 Amp Ew! W 2] - gTL':a;fEDUaF Input gm&«;émm
e *Re ¥ L3
Molorola In-Dash AMIFM-STEREO| rr1/emi FILTER NEW! T : Featues e APLIFIER | *To34ie2 S940C o
\ Q7348 PUSHBUTTON sMounting Tabs wiHoles on 25016 e il LE 2 r;lum,."la" Indepandan ']
Cirs . Spade Type Push.On Terminals 1/ P onlrols, Pra W‘,,,;'S"r"_:f” & Tong 3 for $9
13 «Raled 11520V 50080H; » Up 10 20 Amps  A7423 e Ehane Jack, pi g 4 Mo”n’-‘ﬂ Head TA 7
9 .-Case is Ginarly Marked a5 1o LINE/LOAD sa o8 . kS for Snoakers & FpTan CA T\r“K BATTLE
*Size 3B %27 %134 . *D0livers 2.5 W nar coha L nput
= *Requirns 10 1 ?'sr\fir}f",:;;'_lna 16 Ohms GAME BOARD

*28.nin DIP wi

nk bait|
*Chip capabilifis 2

8 exploding lanks

ea. *FL 24 cm

HEg37 *3% " Dia %3~

ansarime:

g s 1000 vaits Fozs4
SUPPLY HEW Simpson Dual-Function = 360—PREFORMED 1/2W RESISTORS, of values Many 5%, — (0% tolerances, ioprames Fezes
X Detlonad.as Powsr Sunply (X ToR0] 0-15V DC. 0-30 mA - 80—T0:92 RECTIFIERS, Fuil waya siiconreciifiers PIY 40V, ¥1 D9V 4 1A 100% material Wispecs FT232

1618 v

T, ATk

0pin

M1938-4 |ype comes

Many [.C Cheully
an for general Switcni

SﬂPER—SPfamg 7

300 MW wi j
Aupjo '€ Band

AY-3.8700-1 :.aGem!"1J Instruments E

game chig
5.2 individ ity 1 00310

3 speeds. motor

cons y
1u0ged one-piece mejay it nafruction &

00 11 various voitages 100 marked Sgood. Fazae
ol stybes & values indigped “Silvars” redsivers.afc | Fegat
los A valurs. All 100% good matestal Foze4

“NEw!

Ually controlled

tions inclided)

s

$10.88

JUMBO PAKS - NOW 20% BIGGER!!!
*Humidity & molsture resistant moinr Reg. $2.99 - Now Only $2.79 Per Pak!!!

‘anastrip Fazss
F2500

ng

Minimum Merchandise Order-$15.00

Shipping & Handling Add
Add 5% Sale
Hrs: Mon-Fri 830 am. to 5 pm

5%

it bl 12:30 p.m, EST

€861 HOHVIN

-
-]



FORMULA INTERNATIONAL INC.

12603 Crenshaw Blvd., Hawthorne, CA 90250
For information (213) 973-1921 » Orders Only (outside Calif.) (800) 672-8758

<
I &
pineapple”
The Alternative! The Compatible!
The Affordable! 48K Color Computer Kit!

FEATURES:

$645%.

(please add 5% shipping and handling) sides of case

Easy to assemble! Al components are clearly silk-screened on the high quality double-sided
mother board. All integrated circuits, |C sockets, peripheral connectors, keyboard, switching
power supply and the professional high impact plastic case are included.

* Fully compatible with Apple® |I+ * Built in 2-watt amplifier for realistic

* Singleboard for easy assembly

* Popular 6502 MPU for large
amount of software

* Game paddle connector on both * 14 key numeric key-pad

&)

sound effect with volume control
* 8 on board peripheral connectors
for expansion

* 5-amp switching power supply

High Quality 16K RAM Card Kit
(no cable required)

Same feature as the one we've been selling but without the

mess of Dip-wire for Apple® & Pineapple™. $59.95 per kit

5" Flexible Disc Sale

Why buy other brands when you can buy WABASH discs for
much less and backed by 1-year factory warranty.
All discs come with Hub Rings

M13A411X  5%" SSDD Soft Sector $2.25
M43A411X  5%" SSDD 10 Hard Sector $2.25 » 10-99
M53A411X  5%" SSDD 16 Hard Sector $2.25
M14A411X  5%" DSDD Soft Sector $3.65
F111111X 8" SSSD IBM compatible $2.45
F131211X 8" SSDD 26 sectors 128 bytes $3.05

At last! Here's the computer case everyone
has been looking forl

Ideal for your homebrew
*AP-11 6502 MPU based computer.

Made with high impact plastic. '
\\r\hﬂ"“m.,

Color and shape are compatible
MODEL: AP-II

with the standard Apple I
computers.
Introductory Offer
$150.00 ea.

Keyboard not included see our Ad in this page.

“AP-1l model is compatible with Apple Il but not manufactured by Apple Computers,
Inc. *Apple or Apple |l is a registered trade mark of Apple Computers, Inc.

6502 MPU Based Computer Motherboard!
You ask for it, you got it!

* 48K on board memory (4116)

* 12K on board EPROM memory
(2716 or 2732)

+* 8 expansion slots for peripheral
cards

* Composite-video output

* size: 141" x 814"

$99.95 ea.

» Apple is a registered trademark of APPLE COMPUTERS, INC
SHIPPING AND HANDLING CHARGES
Undar 550 00 Purchase Over $50 00 Purchass

ol Masico & Canads)

16K RAM Card Kit For Your
Apple® & Pineapple™ Computer

Kit includes:
® High Quality P.C. Board 8 ea. 4116 (200ns) e All the IC's &
parts e 16-pin Dip wire ® Easy to assemble. You can do it in less
than 30 minutes! $49.95 per kit

5Y" Disc Drive 100% Apple® & Pineapple™
Compatible

l'f-?if'i‘ =

We did it once, response was great!
Now we are doing it again, don't miss it!
$295.00 ea. w/o controller

$385.00 ea w/controller

Replacement Keyboard

For Your Apple® Il Computer
Got a bad Keyboard? Here's the alternative!
* Full ASCII code
* N-key rollover function
% TTL level output
+* On-Off indicator
* Low power consumption
* With upper/lower case function

$99.95 ea.
= e B

Switching Power Supply For
Apple®, AP-Il, and Pineapple Computer

Compact size switching power supply.

Specification: 4006A 4007 A
+5V at 3A 5A
-5V at 2A 3A E
+12V at .5A 1A
-12V at .5A 1A
4006A. . ... $99.00 ea. 4007A ... .. $145.00 ea.

Size: Width 314", Depth 9%", Height 24"
Size and mounting holes will be same as the one used in

Minimum Order $10.00 / Calil. Residents add 6.5%
Sales Tax. Phone Orders Accepted on VISA or MC
ONLY, NO C.OD.'s. Prices subject to change
without notice

Apple Il.

Ca)
| L

i

STORE HOURS
MON-FRI — 10-7
SAT — 106

CIRCLE 41 ON FREE INFORMATION CARD
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For information (213) 973-1921 » Orders Only (outside Calif.) (800) 672-8758

SUPER FM WIRELESS
MIC KIT — MARK Il
This new designed circull uees high FREQ FET tramalston
with 2 siage pre-amp. Transmits FM range (B8-120MH2) up
o 2 blocks away and with the ultra sensiifve condenser
microphone thal comes with the kil sllows you Io pick up
any sound within 15 It sway. Kil Includes sl slecironic parts.
OSC colls and PC Board. Power supply SVDC.
FMC-105

$11.50 Per Kit

TR-747 DC
SERVO POWER

LASER
SUPER LANTERN
Brilliant fiucrescant lantern
with 9" B watt fluorescent
tube. Features include:
Powerful direct beam spot-
light with 8V prefocus bulb;
Buzzer hom - either con-
stant or time intervais ‘of
sonic alarm; Twin blinker
-red amber flashing or red
& amber flashing on time
intervals, fully adjustable
nylon strap. Operates from
D size batteries or plugs
into vehicle cigar lighter

POCKET LIGHT

Complete with 5 fluorescent tube
powerful bulb and handy Strap. Runs
on 3 pcs, 15 V "C" size batteries (not
included). It's a practical, convenient,
powerful spotiight and fluorescent light
Its superior quality is ideal for indoor or
outdoor use.

REGULATED DUAL VOLTAGE SUPPLY KIT
=10-30 VDC @ 250 ma adjustable, fully regulated, Kit
includes sll electronic parts, filter capacitors, IC's, heat
sinks and PC Board

$12.50 per kit

MARK V 15 STEPS LED POWER
OUTPUT INDICATOR KIT

All functions same as Mark IV but this item
comes with heavy-duty aluminum front plate
and case. Fits into the front panel of your
auto, truck or boat. Operates on 12V DC

$41.50 per kit

LOW TIM DC STEREO PRE-AMP KIT TA-1020

SPECIFICATIONS: 200W RMS into 4 or 80

* 010 100,000 Hz (st 1W)
+0dB, — 1dB
» S/N better than 10048
* Less than 0.01% lolal
Distortion.

MODEL TA-2000
$83.95 par kit

SANYO UHF VARACTOR TUNER
FOR UHF CHANNEL 14-83
Tuning voltage +1-+28VDC. Input impedance 7501 IF
Iband width 7-16MHz. Noiss figure 11.5d8 Max Size 2% x
1" x 36", Supply voltage 16VDC.
Modal 115-B-403A, Video IF 45.0MHz
Modal 115-B-405A, Video IF 62.5MHz
$35.00 oa.

Tuner is the mast impartant part of the circuit. Don't let
those $15.00 tuners fool you,
All units are brand new from Sanyo. When ordering please

specity model number, E

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels [14-
83), After installing (betweon the antenna input cable and

gain, that is approximately 2 times batter than you are see-
ing now. Ideal for those wha live in apartments that can not

the UHF tuner], this unit will provide a minimum of 10dB l

OUR PRICE $40.50
Microphone

Adkditanal ;
Transmitter: FET mic for flat
Tranamitier) Available
{ AT ”.& each 30Hz-1BKHz response. X'tal
MURA WMS-40 controlied 48 MHz AM Band

for drift-free performance. 100
MW output (rangs approx.
¥ mile} for reliable
iong range trans-
mission. Powered
by a 9V radio bat-
tery (included).
Recaivar:
contrelled locks
on 49 MHz transmitter signal. On panel VU meter, mon-
itors the signal strength from the microphone. Standard
phone jack oul connection to & P.A. or oth
input. 9V This is inideal for
on stage, -nlhld. church, in house or outdoor use.

A GOOD BUY
at 565.00

120W PURE DC POWER STEREO AMP KIT

Gatting powaer hungry from your small amp? Have to watch
your budgat? Here' ood solution! The TA-800 is a pure
DC amplifier with a built in pre-amp. All coupling capaci-
tors are eliminated to give you a true reproduction of the
music. On board tone controls i
built in power supply make the TA-B0O the most compact
sterec amp available, Specifications: 80W x 2 into 811
Freq. range: OHz-100KHz £3dB. THD .01% or better, S/N
ratio: BOdB. Sensitivity: 3ImV into 4TK. Power Require-
mant: £24-40 Valts.

put up an outdoor antenna, Small in size, only 27 x 195" x 1"
Supply voltage is 16 VDC. Back In Stock,

FNEW ITEM %
MODEL 001-0076
512,50 ea.

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

MODEL TRESA
O-15VDC & 24

MODEL TR83B
0-30VDC @ 1A

All solid state circuitry with high eMficiency power transis-

—

“FISHER" 30 WATT STEREO AMP
MAIN AMP (15W = 2). Kit Includes 2 pcs. Fisher PA 301
Hybnd IC, sll electronic parts with PC Board. Power supply
£18YDC (not Included). Power band with KF 1%+3dB).
Vollsge gain 33dB. 20Hz-20KMx.

Super Buy

SUPPLY bl LOW PRICE $7.50
FOR TA-2000 SPECIAL $16.50
DC Servo feedback circuit makes this power
supply @ must for our TA-2000 amplifier. The 19" RACK MOUNT CABINETS
TR-747 will monitor the operating conditions of 6-WAY A/C ADAPTOR Black anodized front panel with black texiured case
the TA-2000 power amplifiers. MODEL TR-T47 Input T10VAC Output 3V, 45V. 6V, 75V & 12VDC WIDTH DEPTH HEIGHT PRICE
$24.95 per kit Gurtent; 3P0V 17 1% 3 25 50
> OUR LOW PRICE e e = i Es
e — 65,50 ench e e s miw
GOOD NEWS FOR HI-FI NUTS! I
Introducing cur TA-2000 200 watts P.P. Supsr Miro:
Ampifior K1 Mo Fee License CRYSTAL CONTROLLED MARK IV — 15 STEP
By using four stages of modern P.P. Supar Mirrar Circuit Required. WIRELESS MICROPHONE LED POWER LEVEL INDICATOR KIT suppliss to
'I':ID un:t TIM are kept under 0.01% at rated output! SYSTEM This new sterso level indicator kit consists of 38 4-color

LED'= {15 per channel] to indicate the sound level cutput of
mwm.m-mw+m Comes with & well
jgned silk screen pri a selactor
switch to allow flosting or gradual output indicating, Power
supply it 6-12VDC with THG on board input sensitivity con:
trols. This unit can work with any amplifier from 1W to
200W1 Kit includes 70 pes driver transistors, 38 pes
matched 4-color LED's, all other slectronic components.
PC Board and front panel MARK IV KIT
$31.50

AUDIO FREQUENCY SPECTRUM
ANALYSER KIT TA-2900

This Audio Frequency Spectrum Analyser analyses audia

signals in 10 octaves over a dynamic rangs of 30dB. The

technique allows the sound coloration intreduced by

unwanted room and speaker resonances to ba substan-

sliminated,

Tha TA-2900 provides a visusl presentation of the chang-

ing spectrum thru 100 red LED displays, 3o you can act-

ually see proof of the equalized sound you've achisved.

The TA-2900 kit comas with all the llucueﬂm compe-

nants, 1C’s, PC board. thei da19”

Rack Mount type metal cabinet with profession b

screen printad front panal,

# Input Sensitivity Tepe Monitor/10mV - 18mV 50K {1.
Spoaker Terminal/0 2W - 100W 81

® Display Lavel Range |all octaves) 2dB per stop/—14dB

to —4dB,

# Delay Time (1KHz} Fast/18dB/s Slow/6dB/s

® Power Input 117V or 220V AC 50/60 Hz.

® Power Gonaumption 36W

® Dimensions 482{W) x 102(H) x 250{D) mm

$99.50 per kit

DC design that gives a fraquency
response from 0-100Khz +0,6dB. Added festures like
tone defeat and loudness control l-l \rw tailor Wur own

Specifications: ® THD/TIM Iluthln DO5% ® Frequency
responss DC to 100KHz £0.5d8 @ AIAA deviation 0,248
*® S/N ratio better than 70dB ® Sensitivity Pheno 2mV
ATK/Aux 100mV 100K ® Output level 1.3V ® Max output
15V ® Tone controls Bass +10dB & 50Hz/Treble =10d8
& 15Hz ® Power supply £24VDC @ 0.5A. Kit comes with
regulsted power supply, all you need is 3 48VCT transfor-
mer & 0.5A,

Only 544.50
X' formar
$4.50 o,

* SPECIAL K
EXCELLENT PRICE!
MODEL 001-0034
$29.50 Per Kit
Transformaer
$10.50 ea.

B

TA-323 60 WATTS TOTAL
30W + 30W STEREO AMP KIT

This is a solid state all transistor circuitry with on board
stareo pre-amp for most microphane or phona input. Power
output employs 2 pairs matching Darlington Transistors
driven by the popular ZN3053 Driver Transistors. Four built
on board controls for, volumae, balance, treble and bass,
Power supply requires 48VCT 2.5A transformer. THD of
loss than 0.1% batwesn 100Hz-10Kha at full power. (30
Watts + 30 Watts loaded into B11),

ELECTRONIC SWITCH KIT
CONDENSER TYPE. Touch On - Touch Off, Uses 7473 IC
and 12V relay $5.50

POWER SUPPLY KIT
0-30VDC REGULATED. Uses UAT23 and 2N3055 power

transistor. Output can be adjusted from 0-30V @ 2A. Com-
plete with PC Board and all electronic parts

TRANSFORMER 59.50 ea,
POWER SUPPLY KIT $10.50 ea.
FLUORESCENT LIGHT DRIVER KIT

12V DC Powered . Lights up 8-15 Watt Flucrescent Light
Tubes. Idoal for camper, cutdeor, auto or boat. Kitinchudes

Only $18.50

WHISTLE ACTIVATED SWITCH BOARD

All boards sre pre-sssambiled and tested. Your whistle to s
FET condenser microphone from a distance, as far as 30
feat away [sensitivity can be easily adjusted), will turn the
wwitch on and if you whistle agasin, it will tum off. Ideal for
remate control toya, elactricsl appliance such as lights, col-
fee pots, TV, Hi-Fi. radio or other projects. Unit works on
VODC.

MODELS6S ....................54.50 s,

voltage can ba adjusted from 0-30V at 1A current limited
or 0-15V st 2A current limited. Internal resistanca is lass
than 0.00501. ripple snd noise less than TmV, dusl on
panal maters for voltage snd amp reading, also with on
board LED and audible over load indicator, Kit comes with
pre-drilled PC Board, instructions. all necessary alec-

tronic and look-

ing metal cabinet. Tha bast project for school and the mast
usaful instrumant for repairmen. Build one today!

559.50 Per Kit

* Apple is a registered trademark of APPLE

SHIPPING AND HANDLING CHARGES
§50 00 Purchsse Over §50 00 Purchase

Unid

tr Canada)

1or 250388 and IC voltage regulator MC1733. Output

ULTRASONIC SWITCH KIT
Kit inchudes the Ultra Sonic Transducers, 2 PC Boards for
anemitter and receiver, all electronic parts and inatruc-
tions. Easy to bulld and s lot of uses such as remots control
for TV, garage door, slarm system of counter. Unit operates
by 9-12VDC.
$15.50 ea.

COMPUTERS, INC

Ly

1 ‘ without notice

2

Minimum Order $10.00 / Calif. Residents add 6.5%

CIRCLE 41 ON FREE INFORMATION CARD

TA-1000 KIT
$61.95
Power Transformar
524.00 e

100W CLASS A POWER AMP KIT

Dynamic Biss Class “A” gircult design makes this unit
unique in its class, Crystal clesr, 100 watts power output
will satiafy tha most picky fans, A perfect combination
with the TA-1020 low TIM sterec pre-amp.
Specifications: ® Output power 100W RMS into B,
125W RMS into 411 ® Fraquency responae 10Hz-100KHz
® THD loss than 0.01% @ 5/N ratic better than B0dB
® Input sensitivity 1V max. & Power supply =40V @ SA_

on VISA or MC
ubject 1o change

(2
Bl

high voltage coil, power transistor. hest sink. all other elac-

tronic parts and PC Board. Light tube not included
$6.50 Per Kit

ELECTRONIC DUAL SPEAKER PROTECTOR
Cuts off whan circuit is shorted or over loaded to protect
your amplifier as well as your speakers, A must for OCL
Flreuits ——————————————————— KIT FORM 58 .75 an.
6W AUDIO AMP KIT
TBAB10 with Velume Control. Power Supply 6-18VDC
—_— Unly$7.50 8. —————

FLUORESCENT AUDIO LEVEL MONITOR

This 13 the kind ol VU monitor that is being used by most
amplitier manutaciurers L5 are used 1o simpldy circuit

ayout Easy Lo assemble and can be used with all power
evel ampliliers. Power requirement 12VDC

TE-221 K11
For Just 528 50

fLemmten Stk

STORE HOURS
MON-FRI — 10-7
SAT — 106




RADIO-ELECTRONICS

-
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(602) 266-9758 (&02] 234-3026

" SsurpLUS 4,
? Wholesale - Retail - Surplus o

Electronic Parts
6835 N. 16th Street ® Phoenix, AZ 85016

The Most Unbelievahle Electrolytic Sale in the USA!

AXIAL o RADIAL
33/6.3 12/100 & 15/10 20/1.00°
100/6.3 10/1.00 o 1000/10 12/1.00
S
320710 157100 ® 220/16 25/1.00°
47/15 15/100 4 470/16 20/1.00°
1000/16 10/1.00: 2 47/25 20/1.00°
2200/16 8/1.00* < 1/100 16/1.00
47/35 12/1.00 © 47/100 5/1.00
220/35 107100 1 100/100 4/1.00
3300/35 100each Q. 4.7/160 10/1.00
4000/35 1.00each @ 10/160 10/1.00
15/50 20/1.00° o 22/160 10/1.00
22/50 20/1.00° © 47/250 101,00
47,50 20/1.00° .~ 10/250 8/1.00
100/50 10/1.00 @ 22/250 5/1.00
150/50 8/100 o 1/350 8/1.00
220/50 8/1.00 3.3/350 6/1.00
10/75 12/100 & 10/350 6/1.00
47/100 5/1.00°
1600/100 2/1.00° < ® $1.00 SPECIALS
2.2/160 12/100 ©
373/150 12/1.00 1w BI-POLAR
47/200 5/1.00 @ 100/10 10/1.00
1/250 15/1.00 & 4/50 10/1.00
2.2/250 12/1.00 o 10/60 10/1.00
1/250 15/1.00 © 22/50 8/1.00
150,350 2/1.00° = 47/75 4/1.00
1/5600 12/1.00. @ 10/75 4/1.00

YES, All Prices are Correct! e *5% Minimum Order on
All Above Capacitors @ Some Quantity Pricing Available

MORE $1.00 SPECIALS

1N4162..25/41.00 | 1N5239..20/%1.00
Similar to TN914 9 V. ZENER

1N4001 ..15/%1.00 | 1N4007 . .10/%1.00
TIP 3055 ..3/%1.00 | 2N3055...3/%1.00

MJ 3000 .... #*1.00 | 2N6055. . . . *1.00
Pwr Darlington TO3 Pwr Darlington TO3

TRIAC 200 V. 30A. | 7 Seg. LED Readout

Graymark Electronic Kits

Quality Products for 18 Years

Sound Operated Switch
Switch AC ON or OFF with just a clap of your
hands. Latching Circuit with Sensitivity Control.

>
AC operated. Includes all necessary parts, PCB .
and instructions.

Order Model 147B Only $13.20 each

a Digital Car Clock | Double Fuzz Box

4 digit mini-LED display, adjustable /,/)) Hook between amplifier and guitar

crystal time base for accuracy, IC for expanded sound. Select different
clock chip, 12V operation. PCB, in- Fuzz 1 or Fuzz 2 sounds. Battery
structions and all parts included. operated. Parts, PCB and instruc-
tions are all included.
Order Model 139B Only $19.30 each | Order Model 138B Only $16.60 each

FM Wireless Mic

Broadcast through any FM radio or

i Battery Checker

Unigue bar graph LED readout

shows condition of 1.5V or 9V bat- listen without being seen. High sen-
teries. Precision resistance |adder, sitivity. Battery operated. Comes
Battery operated. Comes complete complete with parts, PCB and in-
with parts, instructions and PCB. structions.
Order Model 136B Only $11.90 each | Order Model 143B Only $9.70 each
VISA MC & VISA orders only call Toll Free - -
o2 [ 800-854-7393
CA residents add sales tax - We pay shipping on orders (In CA 714-540-5480)
over $25.00, otherwise add $2.50. Sorry no COD. Send $1.00 for Catalog [over 60 Kits]
(Refundable with 1st Order)

Gravmark . w.oes

SATISFACTION GUARANTEED

Stud mnt.. ... *1.00 HP 5082-7650
4 Pos DIP switch 5/:1:00
3/#1.00 DIP Relay D.P.S.T.
D.P.DT. Rocker Sw Diode Protect . 2/%1
4 A 120 VAC Horz P.C. Trimpots
3/%¢1.00 25001, 5001, bk,
IN2142 ORI R 4/41
%ggggg 5,+1.00 | MC3420P ... #1.00
25C644 - SN75150.... *1.00
SPS7390/ECG123P LM3909 . .... $1.00
5 V. DIP Relay RED LED ..8/%1.
SPSTiNR 5/%1.00 ED+8/°1.00
Transformer . *1.00
;g?g 2/41.00 |12 V-CT. 250 MA
"""" - TO39 Heat Sinks
MINI D.P.D.T. 3/%1.00
Slide ...... 4/41.00

MICROWAVE DOWN
W CONVERTER KIT (HMR Il type)

52495

PC Bd, 3-MRF901's, 2-MBD 101's
1 Thermustor, 1 Choke, 3-Chip Caps,
1 “F" Connector, 8 Resistors + Instructions

-i'f‘;_'i DOWN
- CONVERTER
PWR. SUPPLY

52 495 E 100

(@Rl TEMS MC,VISA,COD VIAUPS F
VIsA
Tk (Plus Shipping/Handling) -

CIRCLE 60 ON FREE INFORMATION CARD

r e POPULAR IC's )
A WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S
TUSA o WODEL vt 43 CHANNEL CABLE TV COMVERTER UHF “;:”" TOP QUALITY
S [ Peceive il tna EXTAA GABLE TV - MIDBAND™ & SUPERBAND TUMERS bad NO SECONDS !
CHANNELS on your UHF DIAL Continucus Last "
Elminates (he nesd for renting or jeasing. This siable and Tune Modsl 22ia | | nncmm ton o ue
raliatie system convens extra cable TV channals 3o they can LM-Jm : "“ Audic M.I Arp 140 |5192
[ne o s st g b a1 | B0 PC@ived) on dRe UHF lunar of your TV sel - e L2386k 3| Low Voltage Audio Amg
oot ok abe W Go | 4 MUST FOR VIDEO-TAPING FROM CABLE TV! SOV 18| 119
The system allows you 1o program bath pay ipay TY decoder required) and slandard 1 HESS4N | Dwgital Phase Locked Locp | 350 | 260
cable channels for taging on any VCR — whils you ane 528 95 LMsean Phase Locked Loop 140 112
watching a differant channel an your TV, Now vs. LM-7334 | Vices Amg 100 | 120
Simpie 10 install and operale on any make of TY withUHF.  Puus POSTAGE MC-1330 | Videa Debecter 149 ) 187
NOW AVAILABLE 3.50 o, MGIMEC | Viea It A 208 e
H MC120 | vides I Amp 178 | 131
NEW TUNEABLE DELUXE MODEL CVU-1000 34.95... 5 5% mors .25 sa. e | e s e
MC1358 Audio || Amp 158 148
WINEGARD BRAND NEW UHF AC LINE CORDS__ MEA3T4P | RF. Modutaler 39| 23
75 DHM UHF YAGI ANTENNAS VARACTOR TUNERS i A MC-1458 | Dust Comp. Op Amp M| e
e '\' WG 1408 | Balanced Modemosuiater | 173 | 134
— et LM-1800 | PLL Stareo Decede 49| 337
——— : . Gray 18 ga. wire C L1883 | Video Modutator 208 | 211
. T 6 it long cablo ¢ LINEAR YOLTAGE REGULATORS
c 12 db GAIN . e = Presiripped and tinned ends LM780% | S Woit Posdive Vil Peg 139 104
HAMMELS 44 - 52  opTIOMAL " for easy installation. L -Te0s 8 Vait Posilive Voll. Rag (] 104
A Sanyo YOuR Mitsumi g
3 Winegard UHF : LuTmz | 12 vel positiv veit Reg. | 130 | 104
8.95e  Wneand o 45MHz  CHOICE 45y o »512 0 G [ 15 von positvs velt Peg | 130 | 102
& Of MORE 1db Gain Output  *24.95..  Output 10-99 L LMT818 | 18 Vor Positve Vit Rog. | 130 | 104
*6.95en  '39.95es ! Call for Quantity Pricos ACEG  100-Up 39€ ea. LM 7824 | 24 Vor Posits Volt Ao | 139 ] 104
pecial Purchase | o - : ——
adial Lead Caps Axial Lead Caps
o SPEAKER CABINET [ e eI 11 $2e  i0Omaetoh, 1 11 S8
pular speaker cabinets for / 1391 Tuning Diede 12ormore 1Gea AL
those famous homa brow TV 1-9 i) $63ea 1 mibd @35V 111 25ea mmmgnvlzv;‘; :ﬁ“
circuits, Speakers inciuded. 10-Up % sa R l:a-:—u:lula ;::: 1:11 19804
;s 5 TR \2ermere  4es
Co By 2% Jcnews 5% | wemeew T BE E
desp. Removable 18" thick . e 36 sa 120061 89 ea 2200 mieg 35V 1-11 12988 m?;ﬂf 4 g
back cover 50001 1095 an. | 55 bl Socol 18 ee 12ormors 10004 Bupmt i o
2ormers  *8.95 ea Call for Quantlty Disceunt e Tt 3 g
POPULAR | PROJECT . UHF - VHF - FM
MICROWAVE | BOXES (- = f ~ SPLITTER
PARTS Wesdgraln. [ Y = 40-900 MH.
POWER TRANSFORMER e o i o A
24V CT, 400 mA. - -
" 9 219 | This bes is T1"W - 4%"H
Made in USA. MR 51 348 | 6%7D with a remavable o
I!DW 3 1; alyminum U-shaped chassis RFITV
MEBD-101 ¥ "W - 3% H - 670 inside Low Loss 354 do, Low VEWR
(= 001 mi 50
20 D e 5 12,500 | wiepest 19 52490,
*3.600a. 10-49 *2.75e. S0ormors *2.25as, | ZWEGGNeewery uRram 1196 aormore ¥10.95 ca. iz zend 10Up *1.89 ea.
3-POSITION COAXIAL . =l P WINESARO | e CRNEGUS pARTS
- Ta s \ Lo
PUSH-BUTTON SWITCH ey T e “El”“ 10K Vakime Cantrol
For TV & videa cassetle recarders. SPEAKER " .nn DDDT switch 149
Heanily shiakded Provides maxh { \\ I// SWITDH 119
mum isolatien. 4 “F connecions - r
accept 7ok connial cabie with 2 8 8 Haniieelinite il Te0s1 | MW IUK annuwmn pole
F54 littings. Push bution switches 15 waits, 4 Ohms 2
e lop mednted. Cutouts foc fueh m 3 oz Ceramic Magnel CATV - snw -VCR rurm: !nu: 48
wall meunting. 3 75-ohm reaisions +1.89 o0 bl 25
propeny fermenale any unused o - : L T !:!H
poaition Se 3N x2u"x2°.  SWOO3  Now *6.95m 10up ¥1.49 ea While They Last | *6.85 0a. m:u’ Up g
. ORDER NOW R.F. fia oreN
TOLL FREE . TUES - FRI
800-854-4655 ELECTRONICS ™= To-8
OUTSIDE CALIFORNIA E 1056 N. STATE COLLEGE BLVD., DEPT. R sl
714-635-5090 ANAHEIM, CALIFORNIA 82806
et by PERSONAL CHECKS HELD FOR CLEARANCE
\ MAIL ORDERS WELCOME — INCLUDE POSTAGE — SHIPPED SAME DAY RECEIVED — NO MINIMUM ORDER y
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LIST 195
ACP

35995

® Full 1 year warranty
® Top quality — gold fingers

® Expand Apple |l 48K to 84K

® Compatible with Z-80 Softcard”
® Allows system to run with CP/M™, PASCAL
DOS 3.3, COBAL Visicalc, etc.
® Supplied with extra 16K RAM & has (2) LED's

32K STATIC RAM

2or4 MHz
Expandable

Uses
2114L's

$156.95
217.95
“205-06.

16K 4 MHz Kit
16K 4 MHZ ART
32 4 MHz Kit
® 32K 4 MHz ART
BARE BOARD

BareBdw/allparistessmem 9995

BARE BOARDS

5-100 Sound Board
BOBOA CPU

32K Static RAM (2114)
8K EPROM (2708)
2708/2716 EPROM
ACP Proto Board
Vector 8800 Proto
Vector 8803 11 siot MB

$129.95

64K CMOS RAM

S100 (200nS)
Uses 2716's §
or6116's 29900

Assembled & Tested $399.00

MOSTEK rafis
29¢..

200,000 pleces in

! slock — priced to move

Sama as MK402T except 1mS
rofresh, MEAD15 4Kx1 RAM

STEPPER MOTOR

Operates by applying

of
[rans PGS

B116/2016 57.95

B264-04K
4118-2

595
1699

4116-2 8/1295

2101
2102
21L02-2
2iL02-4
2111
212
2114
21412
211414
2125

8155 $0.95
8156 095

8206 260
275
495

g

79
1,40
120
340
349
189

2147 5590

S800P
b3S

B0
BOTIN
BTES
ara8
0300
Lona
ooe=s]

40 5

5200 §199

411 599 5208 1.40

414 489
1101
1103

6508
8518
B561
BE04
6605
8130
8140

4.50
670
3me
359

ol A B
B8RE3B88R88

8275 19.95
8279 950
8810 475
8820 6.50

8821

6.50

8828 10.60
6834 16.85
£845 22.95
6347 27.95
B850 525
Ba52 52§
BAE0 10.95
B882 10.95
8875 585
6880 2.40

2704 (B¥xH) TS
2732 (4KxB) TS
2T162516, 5V

(2K28) TS

TMS27186 &V,

12V

2758, 5V, (45005)

$68 05
1205

TO5  MMS203A0
1795

2708 (450n5] $5.75
2708 1850nS) 525
17024 575
14.50
MMS2040 985

as0

BREERRBERBR

BEERHBRY

LM723N/H
LMTI3N/H
LM7T 38N
LM741CNH
LMT41CN-14

&

k) e B O B O DD

e py i g "
RoboBB5BE BBBLRcbUBABEBRES

ACP Extender with connector
13 Siot Mother Board (WMG)
9 Slot Mother Board (WMC)

S100(AY5-8910) Sound Boara
Apple Sound Board

UV “EPROM”
ERASER

Model
UVs-11E

Model 5-52T $325.00

12VDC in one direc
tion and then revers-
* Ing polarity (or square
wave). Uses 12VDC,
Clock Wise Rotation,
Rated 3 APM at 4
PP.S. wilh a 5 degree
stepping angle.

ACP

PRICE
$ A95
499_ 10 for $39.95

16K Memory
Expansion Kits
for Apple/TRS-80

B pcs 4118 18K $1 2'95

200/250n5
CALL FOR VOLUME PRICING

4K STATIC RAM
ELL-OFF
10/$9.90

Same as TMS4024
but designed specifically
for Z-B0 based systems. This
s & full-spec 4Kx1 RAM, 450nS
Order P/N Zikog 5104-4 while supply lasts.

Speciy computer
“D" SUB CONNECTORS

Unreal price. DE37
male, DB25 lemale.
Gold PC mount with
mounting hales
Mig AMP.
Specity 25 or 37 pins.

a0a7 $2.50 0825 $1.95

Zilog
Z8 CPU
with
BASIC
1
Debug prog. $49.95
Plus 6132 companion

quasi-staticRAM ~ 29.95

Astec RF Modulator

for
COLOR
&
B/W
$8.05

PN 1082 Channel 3 or 4

Stepper Motor
e USED IN
DATA
PRODUCTS
Y PRINTER

$19.95 ca.

1200 BAUD MODEM IC

Features:
® 1200 Baud
=40 Pin

® SVolts Only

$129.00

CONNECTORS

DB25F (RS232)

DB255 Female

Hood

Set with Hood, Sale

22/44 S5IT, KIM

43/88 S/T, MOT

50,100 5100 Connector W/W
50/100 5-100 Connector S/T

LMT4TN/H

2513001 {5V Uppwr 5050 DACOA 5995
2513005 (5V) Lowss 1055 DATIOC 455
Z513.ADMY (5V) Lowee 1495 BODM Function Ceseepter 450
WCMGETIDASCH Shetted 1295 WCAD24 VCO %
MCMBGTAD Math Symbal 1385 LMSSS VT 195
MCMEGTS0 Alpha Corted 1345 XRZN06 Function Generassr 5 25
177101 874 Mmfooy 24 55 TRIBO2E SV, 12%) 1%
1781 Dus! Fiogpy A ATSICI (V02 a5
170100 Duaf Flogpy 3655 ATSIGIANTIETZ IS8 655
ATH-D2Dus Fmogy  4AES ATSICISAIBED W) BSS
ITHID0. DS Flogoy 4484 (b2 155
17270008 Flepy 5405 NGO 15
1001 Data Sepaemter 1885 2350 USAT (T
2143 Clock Generater 1833 16710 Astros um
5700 B Bt Binary 1350 MEIAT s
BI01 10 bl By 2200 4702 1435
B8 TS 1350 woisdn 555
400 Vo mFreg Com 724 COMSONS 1855
PN DGl 00D 1385 MSEZS0 1585
TADHLE § 185 AYS-2U7E 1375
L TEE A 5% AYS 00

DACOY Ol 595 MMST4SAAL

LOW PROFILE
SOCKETS (TIN)

?4{33?3
745374
T4S38T
T454T1
T4SATZ
T45473
745474
TAS4ATS
745570
745571
TAS5T2
V45573
745840
T45341

33&‘5%%%36%333@3335&%382?

0 P3RS RO i e ) b o N ke ok

80
280
T45114

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

3L WIREWRAP
SOCKETS (GOLD)

2549

Se8
?Af-LSTU?
TALS100
T4LS112

DIP
SWITCHES

2Posiion § 99
4 Position 119
5 Positon 129
B Posilion 135

7 Posmition

8 Position 1.48
8 Position 1.65
10 Position  1.60

MUFFIN® FAN

The dependable, low

cost, largest selling fan

for commercial cooling

. applications

a0 - - ' ® 105cim free air delvery

* 4688 sq 5150 deep
Weight - 17 oz

1-24

B pin WW 55
10 pin WW (Tin) 85
14 pin WwW 75
16 pin WW
18 pin WW as
20 pin WW. 1.15
22 pin WW 1.45

24 pin WW 1.35 SPECIAL PURCHASE
28 pin W 1.60

40 pin WW 220 “* sg 50ea.

PARALLEL ALPHA NUMERIC

PRINTER

19 Column Printer prints 16 numencal columns plus 3
columns which have math. alpha and other notations.
Each wheel has 12 positions with position 12 blank
Position 11 on numerical columns have decimal point or . Liilizes 2 75"
wide adding machine tape and a dual color ink nbbon. Input data parallel
with four ba BCD comparatorcircuit(schematic provided). Printrate. 3 lines
per second Operating voltage 22-28VDC with typical cyale time of

340mS. Sze 6% "W x 3%

"Hx 5% Dp New.

$9.95 ea. 3/827

SUPER IC CLOSEOUT SPECwIALS_

ULNZ003 - 2/51088 2NB121 A51.00 BOS0A CPU 285 27 CAT
T4LSEES  3/1.99 SIG 26852 385 11C24
TALS3TT 2109 T45287 1.85 B5HO3

TALSZ41  2/188 27S8EPROM 285 MMBEIZD

TAITBTIO 57199 4

495 2T0BEPRCM  B/25 05

885 T4L583 a/n.00

MC1414 585 2114 8/14 50

= CP/M trademark of Digital Research. Apple rademark of Apple Compuler

74107
74109
74118
74121
T4122
74123
T4125
T4126
74128
74132
74136
74130
T4141
74142
74143
Td144
74145
74147
T4148
T4150
74151
T4152
74153
T4154
74155
T4156
T4157
74158
74159
T4160

T4L51138 43
TaLS114
TaLS122
74L5123
TaL5124
TALS125
T4L5126
T4L5132

Boh

EBERBGRHBEC Db RRSIRBE

EBB258B8-8R7588B85>

741681 §
T4162
T4163
T4164
T4185
74168
TA18T
T4170
T4ITR

o s

_pw_
BRGREERRNEREHEERCBERRERRR

L e Y P A8t

BB RE N RRAEFEEERBRBb o Rb oo B8 BRANBERRERE

P Ny X

168

NNIE PRICING
CALL

TOLL FREE

TOLL FREE Mall Order: P.0. Box 17329 Irvine, CA 82713

800_85&.8230 Retall: 13108 E. Edinger, Santa Ana CA82705

(114) 556-8813
910-595-1565

(408) 946-7010

542 W. Trimble, San Jose, CA 85131
CIRCLE 50 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS
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DIGI-KEY

CORPORATION

800-346-5 144

k.. Hi, Call 218-68

674

AT!ONAI. SEMICONDUCTOR = PANA.SOHIC I

QuaLITY — ﬂam brand prodi fi

CHEMICALS » ARIES = PLESSEY

DIAMOND TOO!

L
» UNGAR » GC

Gl

WISA

FEAT — DIGH LT — DIGKEY nrc.-.n

OICI KI¥ — DIGI KIY — DIGI KEY — DIGI BIGH KEY

EMlEAL

Ors KA T
DG RIT

Q-Drf

SERVICE —

) g
ized order pr i i 'y contral,

ler I"

WVACHINE =
&5 INSTRUM

Uu

ENTS » ITT » AP PRODUCTS *
£INE = UNGAR » GC CH YA
I © 70 ot oD e TOR S EANK SO S Sﬂ I"’WGS Fﬂ!ﬂma Discounts » OEM Quantity Prmn; * Toll Free 800 ﬂ'umbcr cusulmmunfﬁé‘s SRSV
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Dla |

CHGHKEY — DG WE T
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TANTJ\LUM SUBSTITUTES
PANASONIC K-SERIES CAPACITORS
e Pampesnis K- oy . o

AN K SERILS CAPACITORS Wa Corry Ars Radial
it
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Pt i =

1t

L kbl MM -
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Myl
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Panasonic TS

Large Niymingm £l
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S04 (M., Ak, Wi, :.II 218-681-8474)

Lol SERVICE

mail sand yovr o

oy
DIGf K.E"' GUARANTEE‘ Any party

$100.00 & Up

CIRCLE 43 ON FREE INFORMATION CARD

be § 50.00-599.99

&

BND ARRE
SHRZEE SRRRUR GNTER

=T
29k

&4

CHJ\RGES VOLUME DISCOUNT
Add$2.00 % _ 0.00.3 99.99
Add 50.75 % 100.00-5249.99
Add 50.50 $ 250.00.5499.9%
Add $0.25 $_500,00.5999.99
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RADIO-ELECTRONICS

—
n

CABLETV

QUALITY parts at DISCOUNT PRICES

s 2

2-WAY CAR STEREO COMPUTER TRANSFORMERS
SPEAKER SYSTEM GRADE 120 volt
e s | CAPAGITOR | pinil, CONVERTERS
L, ..EACH CONTAIN A 4" 10 OZ
:SDEFEC:BL‘?’T;' INERTER:EL IRATIHON 1'.;0%2" mlsfrbs?h"sulm 5.6 VOLTS at 750 MA  $3.00
Gt e onie L St SIS i3S DESCRAMBLERS
i : ' SPECIAL PRICE.., : 343?%& j;l.ﬂill 3 16.5 V. at 3 AMPS :a.ao
$36.00 PER PAIR...:.. . K3 H VOLTS ot 1 AMP  $4.50 .
LIMITED NMBER AVATLABLE, °o0-00 FER PAIR 6,400 mid. E ‘\;ré::&:s.t::z;gp $s50 Largesl Selection
RER—— ma $2. % .
JOYSTICK a::g: PLASTIC et o 2vcTaiaue  S4so of Equipment Available
- . /s 4 . & . v .
PRECISION S 12,000m{d 40VDC S300 | eSvcr at 2aMp  $550 $ Buy Warehouse Direct & Save $
CONTAINS & SERIES C 18,000 mfd. 75 $4.00 -
50K CENTER 2 1/2" DIA X & 1/2" HIGH l__!- D. -
TAPPED ALPS £ 4 22 DOCImfd 15vbe
POTS.$4.75 BLACK PLASTIC ENCLOSURE 2% 0w X 2 1.‘2 vo# STANDARD JUMBO
ADJUSTABLE HEIGHT FROM 22, 000 "%"FU'F‘? L) 36 channel
VARACTOR 1.63% 10 2.93' WIDT DI % 6 Wi $3.00 GREEN 15-For£2-00
6.85"; DEPTH 8", BUILT- | 24,000mfd. 30VDC YELLOW 10 FOR £2.00 converter
DIODE s »- IN STAMD OFFS FOR P.C. 1 3/4" DIA X & HI $3.50 FLASHER LED o : . 05
MV2205 1 o p1np | REEIOTARSS | Sio00mGINRE )y | o 6 vour oremamon =% 45
APOR7 S0 000 $5.25 PER CASE 72,000 mfd. 15VDC 51,00 EACH
B8-103 i rnsi0  "PHOTO-FLASH |~ °'* * ' "™ S350 | /81 POLAR LED
100 FOR $22.50 3 FOREL.7D 36 channel
CAPACITORS COMPUTER G SUB MINI LED .
120" INDICATOR| 35 MFD 330 VOLT | CAPACITOR SPECIAL —— wired remote
1 X 5/8" DA, 80,000 mfd. at BY L0787 X 098" 10 F
Wt EAOH.. | fS 20 oiax G et 3150 | doma, i 175y £8 o converter
MNEON INDICATOR, RATED 10 FOR 54. 00 - CLAMPSTO FIT 200 FOR $1B.00 Oﬂly =b
120V 1/3W. MOUNTS IN
iy oIy 111170 MED 330 VOLT LED HOLDERS $RA05 ==
75¢ EACH TWO PIECE HOLDER & 88 |
10 FOR $7.00 2 FOR $1,50/10 FOR $7.00 FOR JUMBO LED - o "‘—"!f
TR %ﬂgﬂ VD?:_T 10 _FOR 65¢ 200 FOR $10.00 s fL?f ";' o
A DLA: ena or complete catalog
VDC METER| :-00EA 10 For $9.00 &
0_1' > o m[s!lw' m 4VDC at7OMA  $2.50 CRYSTALS of converters and unscramblers
SQUARE METER 9VDC st 100MA $2.00 CASE |STYLE: HC33/\ o L
MEASURES 750 MFD 330 VOLT 9VDC at 225 MA  $3.00 e (,r)mp,nuns-[ Quantity .Dus._oun.ls * Visa * Master Charge
0-15 yDC, 2 MIGH X 1 1/4" DIA. 16.5 VAC 10VA $3.50 = 3579, 545 KC Add 5% shipping—Mich. residents add 4% sales lax
$u.50 Enct | $1.25 eapq 10 Fom S11.00 | 22VDC atBOMA 3250 $3.50 EADH | $1.00 EACH

C&D Electronics, Inc.
P.0. Box 21, Jenison, MI 49428
(616) 669-2440

4 WATT STEREO AMP

ASSEMBLY INCLUDES VOLUME, BALAMCE AND TOMNE CONTROLS,
CERAMIC PH'.'!E INPUT, LINE INPUT AMD B OHM OUTPUT FOR
SPEAKER OR HEADPHOMES.
OPERATES ON 12 VAC @ S00MA.
L‘I.R ABOVE 12 VOLT TRANSFORMER
Al IS IDEAL FOR THIS APPLICATION

MINIATURE 4PDT RELAY

8VDC RELAY *2amp tamincts

Lot SUPER SMALL SPOT =M veRd e
"l reLay; colo conut | L EIES
CONTACTS. RATED $1.70 EACH

1 AMP AT 30 VOC; HIGHLY

Apecily coil vellage

SENSITIVE, TTL DIRECT ORIVE RGE QUANTITIES BLE i
PoneaLE ORATES FRon o3 | anctSumdUssuAn e 26,50 eAcw Burglar/Fire Alarms
TO 6 V, COIL RES. 220 CHM, ‘a vnc HILAY HIHI-PUSI'I
1 3/16" X 13/32" X 7/16"
ARAT 1 RSO-6V € VDC RELAY CONTACT: 5.7.1.C. BUTTON
$1.50 EAGH MINIATURE 10 A4 @ 120 VAC 5.P.5.T. MOMENTARY
10 FoR $1%.50 D.P.D.T. ENERGIZE COIL TO NORMALLY OPEN
3 AW CONTACTS OPEN CONTACT.... 1/4" BUSHING
EDGE CONNECTOR :wunsu i meéoeua 0IL: 13 VDC 650 o | 256 ﬂ_FMSEu.L?ﬁ
1.75 10 / 16.00 0
= SPECIAL PRICE *L00 CACH } cecify P CoLoR RED, BLACK,

ALL ARE .156" SPACING 2C / NNEL LIGHT ORGAN WHITE, GREEN, YELLOW.

15 PIN GOLD EASILY HOOKS INTO STEREQ SPEAKERS KEY SWITCH
SOLDER EYELET 31,75 EACH AD ALLOWS 110 VAC LIGHTS TO DANCE s
15/30 GOLD WITH MUSIC. TWO SEPARATE 110 VAC % S.PS.T.
SOLDER EYELET $2.00 EACH QUTPUTS FOR HIGH AND LOW FREQUENCY 4 AMPS @ 125 VAC
; ANS FOR, KEY REMOVES BOTH
18/36 GOLD ~ AUDIO SIGNALS, USE TWO ORG
SOLDER EYELET STERED-:+ 46,50 PER NIT POSITIONS 3350 EA
22/44 GOLD COLOR LIGHT STRING AVAILABLE $1.75 EA LIGHTED

iOLDERTML (EC.SST‘I'LE) J
2,50 EA 10 FOR $22.50
S 2/a8 GOLD FOOT CONTROL

sotoer eveLer s2,50 cact | WITH SIDE SWITCH

RED LIGHTED 120 VAC
10 AMP. 5.P.5.T.
"'POMER" PRINTED ON

cctrv 0

SUACK LIGiE HEASURES 4 3/4" X § 3/4" / _ FACE.  MOWTS IN
(ULTRAVIOLET) i R RO o © } j el controls
G.E. § FiTsaL_$2.50 sach 6,50 EACH
KEYBOARD passive infrareds
- AM/FM/MPX 1SLIDE POTS case i
= CHASSIS d=—="" 00K A motion detectors
a = B THIS AM / FM / STEREQ 2 778, lInear taper| KEYBOARD ultrasonic detectors
L ag ¥ | Redov 10 pu th mcepr |1 3/ TRAvEL  Z2CEADM Buccceo magnetic contacts
\rod 247 = || FOR THE SPEAKERS.... DUAL 100 K ke detect
= HAS CONNECTIONS FOR UP AUDIO TAPER | 70w o nexioe SmMokKe deteciors
TO 4 SPEAKERS, A TURNTABLE, CABLE WITH CONTACTS ON hicl |
RECORDING OUTPUT AND HEADPHONES. SLIDEPOT 100 CENTERS, EDGE venicie alarms
1DEAL FOR MOLNTING INTO YOUR A CONNECTOR INCLUCED. . . accessories
CUSTOM. CASINET... $12.50  EACH 2 1/2" TRAVEL. S51.50 EACH $4.50 PER xcﬂ‘x:\?t‘zl.a:f{\f? caates

louwumn SLIDES cvssis v e | METAL OXIDE VARISTOR tools
e,

c3005
JE. § YB27A12 ::@

3 SECTION. LENGTH 22" CLOSED. 0 VOLTS, NOMINAL
HOLDS ‘TO 85 LBS, EXTENDS 23" C. VOLTAGE. 5/8" DIAMETER, 2 FOR 51.50

£5.00 PER PAIR SOME HARDWARE INCLUDED
ONICS €C

TOLL FREE ORDERS ONLY
1.800-826-5432
{ORDER ONLY)

ALASKA, HAWAII CALIF
OR INFORMATION (2133808000 905 S. Vermont Ave. PO 80X 20406 Los Angeles, Calit. 90006

o wa

S¥mountain west™

425 N. 16th Street Dept. RE-3
Phoenix, AZ 85016
1-800-528-6169 toll-free
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iamsey  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

2 / . Range: 20 Hz to 600 MHz
The CT-90 is the most versatile, feature packed counter available for less Sensitivity:  Less than 10 MV to 150 MHz

than $300.00! Advanced design f include; three selectable gate times, Less than 50 MV to 500 MHz
g%%u nine digits, gate indicator and a unique display hold function which holds the Resolution 0.1 Hz (10 MHz range)

50 wired, | yearwarranty 3 PRt i
CT-50 Kit 90 day pans war- displayed count after the input signal is removed Also, al0mHz TCXO time 1.0 Hz (60 MHz range)
AC AC adapter base is used which enables easy zero beat calibration checks against WWY. ; 10.9 ‘Hz (600 MHz range)
ol it Optionally; an internal nicad battery pack, external time base input and Micro- Display: 9 digits 0.4" LED

Q1 Mgt puoei, Chiss ? power high stability crystal oven time base are available, The CT-90, Time base:  Standard-10.000 mHz, 1.0 ppm 20-40°C.

R e b et 4 performance you can count on! Pees gﬁgocigigrgsme: over-0.1 ppm 20-40°C

7 DIGITS 525 MHz $99% .

SPECIFICATIONS: RICES:
Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters
Sensitivity:  Less than 50 MV to 150 MHz Deluxe features such as three frequency ranges - each with pre-amplification,

Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make a ranty
Resolution: 1.0 Hz (5 ?]’“;;H"“U‘J snap. The wide frequency range enables you to ac signals AC-1 AC adapter
ol from audio thry UHF with 1.0 ppm accuracy - that's.0001%! The CT-70 is BP-1 Nicad pack + AC

Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack adapter/charger
Time base: 1.0 ppm TCXO 20-40°C
Power: 12 VAC @ 250 ma

JE= 7 DIGITS 500 MHz $799%

Here's a handy, general purpose counter that provides most counter

MTN[ 100 wired, 1 year functions at an unbelievable price. The MINI-100 doesn’t have the full SPECIFICATIONS:

warranty $79.95 frequency range or input impedance qualities found in higher price units, but Range: 1 MHz to 500 MHz
AC-Z Acadapterfor MINI- for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity:  Less than 25 MV
100 3.95 can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)
BP-Z Nicad pack and AC throughout the range, and the two gate times let you select the resolution Displ ‘;‘%I@qu(‘f::t gEll:]
Aspten/ciarges 12 desired. Add the nicad pack option and the MINI-100 makes an ideal addition APSY: #4047 LED

Time base: 2.0 ppm 20-40°C
to your tool box for "in-the-field” frequency checks and repairs, Power 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

WIRED
SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz M
Sensitivity:  Less than 25 mv to 150 MHz it § digit precision. And, one of its best features is the Receive Frequency ~C1-90 Wired, | yearwarranty ~ $159.95

Less than 150 mv to 600 MHz h the CT- | CT-50 Kit, 90 day parts
Resolution: 1.0 Hz (60 MHz range) Adapter, which turns 50 into a digital readout for any receiver. The areanty 119,95

10.0 Hz (600 MHz range) adapter is easily progr d for any iver and a simple connection to the RA-1, receiver adapter kit 14.95
Display: 8 digits 0.4" LED receiver's VFO is all that is required for use. Adding the receiveradapterinno  RA| wired and pre-program-
Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver
Power: 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $99% ..o

The DM-700 offers professional quality per at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a SPECIFICATIONS:
convenient, easy to use format. Measurements are displayed on a large 342 DC/ACvolts: 100uV to 1 KV, 5 ranges

- digit, ¥ inch LED readout with automatic decimal placement, automatic DG/AC

DM-700 Kit. 90 day parts sy d T w0 1250 vols onall current 0.1uA to 2.0 Amps, 5 ranges
warranty 79.95 polarity, ovfru.ngt.: indication and over profection up to 'olts on Resistance 0.1 ohms to 20 Mcsﬂhms 6 ranges
AC-1, AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Input
BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an impedance 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy: 0.1% basic DC volts
MP-1, Probe kit 2.95 Power 4°C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telescopic whip antenna- BNC plug. ..
For high resolution audio measurements, multiplies High impedance probe, |I18h‘ loading . . . +?9 | For measuring extremely weak signals from 10 to 1,000
UPin frequency. L‘?‘" pass probe, for audio measurements.. : MHz. Small size, powered by plug transformer-included.
® Great for PL tones Direct probe, general purpose usage ... - 12221 o Flat 25 db gain
e Multiplies by 10 or 100 Tilt bail, for CT 70, 90, MINI-100 ® BNC Connectors
® 0.01 Hz resolution! Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit  $39.95 Wired against color TV signal. 2 $34.95 Kit  $44.95 Wired

CT-70 wired, | year warranty
CT-70 Kit, 90 day parts war-

PRICES:
DM-700 wired, | yearwarmanty ~ §99.95

1amnsey 2k I'[:'l"iﬁ i'r:_ .- %; Salacian bl am e e R A Tor L ats 1ol Elaated

teturn in original form for refund Add 5% for shipping -

AN E insurance o @ maximum of Ivarieos add 1 5% a
2575 BAIRD RD. « PENFIELD, NY 1452 PHONE ORDERS e s 1T Y el T T

odd$1 50 NY resdents add 7% tox

CALL 716-586-3950

CIRCLE 46 ON FREE INFORMATION CARD 1

€861 HOHVIN

]
L]



pr-ti-tb  MICROPROCESSOR COMPONENTS W] Digitalker-

FriMs e Prce | ——MICROPROCESSOR CHIPS —rar DYNAMIC RAMS DT1 050 — Applications: Teaching aids,
“Pins Funclisn Prica | Porl Mo **Pins Fries
" n SNTHISEN 18 99 Parl Ma, ¥ T TR z nlock-
u o | swrerh w e | Gemr @ o ) 3 g lion; language transialions; etc:
"o 38 SNTATON 16 B9 4 WA 14 , Inguag
16 45 | Snratgwn 14 ea || IDMIIOIACC 4D CPU—d.bibceiCom Teep Or) 1885 | 411ENZ e Lot Tha DT1050 is & standard DIGITALKER kil encoded with 137 separate
100 a6 | oreiann e e [ MCSSSCEE AR MR s ClacK (05 biee e 10883 | V6 1CN el and uselul words, 2 fones, and 5 different silenca durations. The
10405 | svatesn 1 ks | NEROe 48 Mpdme s e i3 | demise words and tones have been sssigned discrete sddresses, making |1
" 6 SNTAIMN 14 68 :nm 5 4 Elpu (h‘gl mmm Ramj.. .5 164N-200 possible to output single words or words concatenated into phrases
w118 SNTAIBSH 18 69 || INSBOMON-E 40 CPU(P! M} 5 M5t of aven sentences. The “volce™ cutput of the DT1050 is a highly in-
m 5 SWI4IEGN 1§ 8a | INSBOTON - 40 CPU(B4 I'rmlh\lll ne : 35 1 leltigible male voice. Fermale and children's voices can be synthesiz:
1 5 | swiee 16 279 | INSKOTON M CPUw/Meskc Meroinipesr (1498 | BEREE $3 | =2 The vocabutary is chosen so that it is applicatle to many peo-
o35 | saairow w1 | PR gl T 189-0/1498 | ducts and markels
1 225 | s aoaes | —— 280, xm 1808, ZB000 SERIES MMEO-) 16011288 The DT1080 consiats f a Spaech Profassor Chip, MMEAO4 (40
¢ 0w | i ouw o om | 20 40 cel “"”'”‘"“"“"' ! iys2%0 4 TARI035 | g two (1) Speech ROMs
g d TWOCIC 2 Counter T 5 uMESD ] pruiiand
"o SMTATTAN 18 60 ) a0 CaRT 40 DualAs WM fTrass, 11 slong with = Master Word list and | recommended
H N SNTAITSN 18 &9 | TmooMA 40 > hulm 1 = a3 | Gissram on the application sheet.
i om | Svem ot fa | Hosion @ Seworichmsncr s 15 | 201 2@ | DT1050 Digitalker™ ......... $34.95 ea.
149 | sNavzeN 1s 14n | 22081071 40 Seial 110 (Lacks OTRS) 1 I5s i
LI TN e i B et - TR 22| DT1057 — Expands the DT1050 vocabulary
Biva | S n] e & pumcmmine Mo |3 1 from 137 to over 260 words. Incl. 2 ROMs and specs.
T80A-DART Dusl Asppcwvenous e (Trams. 1188 | 2TML 3
pot8| [Sbrstboedibed ] Bt N Bl et 4 5 | e A0 i b at e $24.95 ea.
2 | shrasod e e | NI 0 Deamei miace coureme 088 | SinT A
ZBOA-510/ i3l 1/0 (T
A9 | Swmiew W &5 | foksiort 48 Sensd 170 (Lacks OTAS) 5 | 3 3 +% | RADIO CONTROL CIRCUITS |
148 SNTAIEIN 16 60 B TEOA-510/2 40 Serid 1/0 (Lacka SYNCB) 1055 Lre 1
n SHTHISN. 16 09 I00A-510/9 48 Senad 1/, 1895 W 1 3 ideal to use for:
55 snTetoad ve e | Zeos 40 CPU{ME3SSCH 6) SMH2 18| b 1 * Toys, hobby craits, rebots, tralns
sHzeigsn g || TNOBCTC I Couner Timwe Corcuit 398 | Musasy 1044 7t + Burglar alarms » IR data link
SHTAIGEN 14 89 iﬁf'u : Faratel IIU Interiace Controler e ":g"@ 3 : ggg ; * Remote slide projector mmﬂ
TN 14 W Sagmanted 5 | HWE1IE4 8 * Consumer remate dala links T
::;::?: :: ?‘um:« w1 | o B T ae Hido11605:4 20 T00) LE EM0S 14 + Energy-saving, remotely switched lighting systema
SNT4ATH 18 il SHTaeN 24 119 f 28035 84 Coumias/Timar b Pacaiel /0 Unit .. 2988 |\ 7 000 {3<088] Chios (es51) A complete B-channel digital encodar and AF transmilter; low powsr,
SNT4AIN 1B SHM22N 16 119 ) ————— SUWIHDW SERIES —————— | macant 75804 5) EMOS al fraquency of 27TMHz or 4UMHZ, a field sirangth of 10,0000 maler
SNTA44N 18 X surzsin 1 79 | w “ 4 4028 S0 CMOS (8201) 83 matara. OV jon an chip RE om ohips
Sy BTN 18 e '.“:'J:.‘“s‘fé".}?‘"‘“ B 18s18) 4.8 teguiator. Up 1o BOMHz carrier frequency operation,
SNTAAEN 18 1 i e
SNTHTH 18 surazan 18 14g | ek Pty i Gt 1435 | Tisoeg LM187IN__ RC Al Chip ...51.95
ENT44BH 18 EN‘HPI;: sl T m -bit Rl mcwm ] 1 45289 it AN A complete AF receiveridecoder, used at elther 2TMHz, ““n:hnw
SNP4SOH 14 19 : ENTA28 . Asynchronsus Come | {3341 TIMHZ It provides 4 independent channels when used with LM1671
SNISTIN. 14 19 i SNT4ZESN friin 'Tms,:‘“m‘“’“’ 523 et (50na) 06 [ 74scaby (2 analog, 2 dig.) operates from four 1.5V cells, Grystal contrelied.
byl - 4005 Moculator 1 195 | LM1872N__ RC Recoiver/Decoder Chip ......52.49
siasen W2 | o NN 18 Wciaogeis 84 WS iEB Y g | SRX1504  49.435MHz Crystal (LM1B72N)
BOTARN SATAINN AR 1A ) coes Geraral Purposa Ink 20488 (450} 27 1505  49.890MHz Crystal (LM1871N
SHIATON 1429 o | swrasa w0 Hosagsirs 48 Mo poncel Comm, Conrote 24 s o : SRX Tystal )
8000 (NSRS
el A SERIES — | L :m -
4| { 1 - !
4{% 95‘! Mlnf:!&mdax"s mtie] 32 4095x8 et Mo Fist Fusctien Price
41504 ap Tr-Stdle (TALIT4) 7580 TOUSIM T8 CMOS Procision Timer 055
5 b I fﬂvhttl'ls-l!ﬂ MMITE 2u8 ! TOASEV/K* 20 Stopwatch Chip, XTL 19.95
4508 Pricety |mierrupt Conteal - ¥ 7108CPL 40 3% Digh A/ [LED Detva) .95
b 8 Grctora s et TIOBEV/KH® 4B IC. Circud Board, Disolay M
torediy Zeepbanai L 16 38 PROM 1 14 | piorcet w0 3% DgtA/D(LED D) i
A TIOTEV/K® 40 IC, Circodt Board, Display )
T3 STotem Convis astsn) ) i THECPL 40 3% Dgd A/DLCOD HLD 188
TALS 1A )?'Emma for 48 Seres 5 THTCRL 40 3% Digit A7D LED Dis. LD 15,95
TS5 8- Key Keybeard Encoder (T4C822) i TS Low Battery Voll Indicaior 15
LS . mmmm ("Bml 4 TI051PG 24 CMOS LED Stopwatch / Timer 1285
e Diupty Controfler (740811) 4 THSEV/KA® B Stopwaich Chp, XTL e
TiLSI2 2 Duspiay . Iu“‘glzsd i T Teas mesiind 455
:33? :,':; 0 msﬁ! ) - T20SCEV/Kt® 16 Teew Genecator Chi, XTL T8
4LSI8 Prog PAOM T b TIOTAIPD 14 Osciflator Controliee 595
s o PROM O 4 TIOTAEV/Xt® 14 Freq Couster Chip, XTL 19
e Prog. FROM T 4 T2081P1 M Seven Ducade Cousier 1598
],:lsm;? "'": - FROM 0 THAIPA 1 Clck ammﬁ 385
PROMT. T MR CMOS ateh CET
PREN e VAR ey g e FROM T r;élep\?m‘ Pt shw;mwc'ru_m
T4LS40 rerl 8Bt Tri-State 81 Deteclional Trans. PROM O
TaLS42 S8 8 - Dirgcional Rsceerer FAOM T T21BALY 28 8Dt Un. Counder CA
ThLS4T L5352 el FROM O THECU M ROt Freg Counter C A
TALS4S L5353 Bl £ FROM T + TH180P! 20 8Dt Freg Coumter © C
TALS4Y 5385 ectal PROM O T I8 4 Digat LED Upy/Down Counter U A
TALSS) 25 5366 1 4 Octsl PROM T T2TAM 2 4 Digit LED Up/Down Counter C.C
LI 2 L PROM O TEMIFL 48 LCD4% Digh Up Ceunter DAY
Tjan i % L PROMT. TEMAUL 48 8 Digit U, Counter
Haisn o (S 1 1 oo o T2NGAEN/Ki* 40 5 Foncien Counter Chip, XTL
Tuis 148 a5 W | Lo THALE 16 CMOS Bin Prog Timae Counter
i ! ? ————DATA ACQUISITION——— | ¥ CMOS Ovise by 25 AC Timer
74578 » 5386 1 o T 22 [ 5 Divice- by
ST 0 93 o1 1 DESTIR L) Pt I/ BC Ot s S e TEUE 18 CMOS BCDFrog. Timar/Counter
TéL5E) .58 ¥ 1 1 MC1408LT y TH0IIE 1§ CMOS BCD Prog. Timer/Counler 25
TALE8S 2.4 S670 18 1 MC14aLE _,, W 95 T5551PA & CMOS 555 Timer 45
b - A 1 Coowerter | 754410 4] clos sse T 2
Taw LS L. MU inear Aggfications (138pg | 1 gaconos n.: n :emrnrm ot U TEUIDCPA B CMOS Op Amp Cemparator 7
!ml-ﬂmm{fdlm ) ADCO8CH A/D Convertar (8-Ch u.eu| n THIZECPA 8 cuusopwm Convr 85
T4S00 M3 745/PROMS* ;I:!l: " 1581 Insl Perigheral Design (828 pg ) AY-E1013A m( Baud uanm! 803) 495 TBIBCPA 'a‘ nngg ?u&wmm g:
4! 4 45244 TEICCPE i
el e Tasent TEICCPD 14 CMOS Quad On Ama Comp ]
o ol S ONNETOR wmmm [ i
;:$ :: ;; L] 258 aan | w E c d BIISCCPD 1" o ?-!WI zg
‘ | | I 16 1 rifhenic Amg
Hsm W : Subminiature (meats RS232) So derl Eye elr rap dge a x%gﬁ A Ligi e Aoy P, B
Ms1D M 38 criplen . s B211CPA 8 Vot fel/incicaler I
T " 35 82120 £} %

TS5 W 38

S0 W3 b 5

w522 W35

TAS0 W 3% ! ) Pin Plug (Msats RS232)

7452 "oy 4 Pin Socket (Moats RS232)

TS W W ]

T840 W

TS5 W 348

TaSBL W 2%

T4565 u .19

T45T4 L] 119

TASES W i

HSNZ 1 L

TSI W o

TSI W 118
143
189

1%

k

. CMOS Book 28
|C SOC KETS ol ;
110 »
For Socket Required, See Column After The IC Part No. |///l! L i o
LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS AL o e
n 19 10 100w LEVEL #3 19 105 1ossm B 2 12
o e 6 ET) o pla Wi ] ® [ i
n| ourow | o Salr a7 gt i 10 pia W ) 2 5 18 A 4
7 a2 W B 16 pin LP A8 1 1% 14 pla Wi 5 £ - P Ty ]
8 CSI4 M 178 18 pia LP 26 H n 16 pln W L 85 bl i o® " o1E 149
2 | o455 M 7 | Hpmir n n 21 18 pla W o o F 145 " 1w “
1 | cousts 18w || 2earr 3 ) ] 20 pia WW 100 108 n I wis -
M | o5 % w 24 pln L# 3 e 11 pla W e st b ] W &8
W | casm oW ow | Hparr A n £ 24 pla W Bt 14 T %
) 4520 16 75 | Mealr 48 A - 25 W s el 113 W 178 a
T | coasz oW oq1g | wpeir i - i . o hEEy) p
0 ] 458 18 119 = Solderiail Slandard Tin & Gold Also Avallable — | 40 pin Wi e " 19 P
155 s W 9 uoe [ ERR ] a9
[©] $10.00 Minimum Order — U.S. Funds Only Spac Sheats — 30¢ sach
= 3 | B8 2 4@ | Califomia Residents Add 6% % Sales Tex  Send $1.00 Postage fur your 1% Uz .
» COM566 18 1 Add 5% plus $1.50 Insurance FREE 1‘9&3 .MM 0 C.l ALOG 138 1
2 5| oem ow e SMdP SASE for Monthly Selos Fiyar Prices Su i
Al kL
= | @on e et @ ”V\w -
2 . cail for O itz ox
it . quantity —Potiar mf'\-""".,,‘g‘f. ia
; MCLE 24 1105
b 7 uc:u:‘l; e MM ELECTRONICS %m uow
(‘_") 49 MCI4419 18 795 LMMOK:5 1)
o e Pl heptind s 1355 SHOREWAY ROAD, BELMONT, CA 94002 : -
é (MerninCataig) €008 14 43 | mcuss 14 119 §3/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

-
N
(=]
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PADDLES
JSP(2)...$4.95/pair

JOYSTICKS
JSA (2)...$6.95/pair

1737l x B'W 15 H

ARDS — POWER SUPPLIES

DATANETICS 73-KEY I!-E\':G:‘IE Apple Compatible
m MMST. M nscoier

A 2 . et e
hrt No. KB261 m: ur[ 20 Encleurn| : $49.95 sach

WL L 5% WxIg'H

MICRO SWITCH 69-KEY KEYBOARD
Encaded Dutput: §- Plrﬁ EBC DIC. 3 Fsd Eact, 2 E
M liﬂ Keybased. B put: 144 uu-: o et 4-pin Edga

w/Ma e maditad
Plﬂ NG KB685012-2 (Fits into IJTEv!I] Enclosurs) . .$19.95 sach

TV GAME SWITCH

ﬁ": Switches TV to video game
or computer operation.
! Used on Atari.

TGS-1...52.95 ea.

207LxS% W t-MEH

MICRD SWITCH B5-KEY KEYBOARD
rﬂkwmd ey a:‘h?:rw and werd mvm
Part No, 8580181, . ... ..

.mc Main Keybsard
..529.95 sach

EXPAND YOUR MEMORY

, or 48
From 4K to 16K Ilnnulru (1) One Kit
From 4K to 48K Requires (3) Thres Kits
From 4K to 16K Requires (1) One Kit

**Model 1 squipped wih Exprasion Bosrd up b 435 Twe Kty Reguirnd
— Ot KR Roguired fer nach 15K of Expastion —

TRS-16K3 *200ns for Color & Model 1| . 51295
TRS-16K4 *250ns for Model |, $10.95
TRS-80 Color 32K or 64K Conversion Kit

Kit comes complela with 8 each 4164-2 (200na] 64K dynamic RAMs
and conversion decumentation. Converts TRS-80 color computers
with D and E cireult boards, and all new color computers io 32K

MICRD SWITCH B8-KEY KE\'BUMID {FMI&LLEL e -
llhﬂh:‘ﬂ—m “u;:_‘lunuunm mk.m m - “.\w :.uiu
Part No. 885022 (Fits info DTE-20 o

consists of one MM2716Q
EPROM and one 74LS04.
AP2002 consists of two
MM2716 EPROMs and one
TALS04, Thess EPAOMSs are
mounted on a circuit board
with a 12-pin edge card
connection. EPROMs can
be reprogrammed for other
applications.

18 TL X 5N W x .§49.95 each
HI-TEK 58-KEY KEYBOARD
VIDEO GAME CHIPS 75T g mchaal movitn pcton s e Xepons o st
Pull-outs from hand-held Wm"ﬂa'::m"m"' ascesiinh). Ui
video games. AP2000 MY Lx 35°Wx 15°H | Part No. K-58 (Fis DTE-14 Enclessrs) ..$18.95 each

gL

ALPS 29-KEY CALCULATOR KEYBOARD

r_nml-mmmmm 020 3-poukien swkch. dnf bwe - pastien swdchas,
machasical SPET switthing, 22-gia edge card cosnsction. Pia-oul lncheded

Part No. KB297040 (Frs DTE-11 Enclsssrs) . . .54.95 sach

......... $2.49 ea. or 2 for $3.95
.$3.49 ea. or 2 for $6.49
JOYSTICKS
85K 14 lrnP.:: FOUTTO 1N
JS-100K 000 boe 545

150K Linear
J5-150K Taper Pots ..

POWER SUPPLY +5VDC @ 1 AMP REGULATED Transaction Tech
Getyst +3VDC 3 1A ate + 0VDC) g, Input 115VAC S0z 2-toaa mbdu‘ -eacieaed
cana. 1.3 eond pownr cord. 0% W 1 770 x 247K, WL 3

Part No. PS51184 ..$19.95 sach
POWER SUPPLY +5VOC @ ! lHP REGUUYED Deltran
npat: 115VAC, umx‘m .m:qum;bolm mca: § mp. Adtabl car-
4"- L ll (AL} Lﬁ“

~wi, 2 s, Dais shot
Part No. OPS-1. .
?OWEII SUPPL +WDE @ 1 5 AM
Iuput: 115VAC, 5060z @ 1 amp/230YAC, S0H
ehut 115/ 236VAC), Dalput: nncor |:-p |z 0C @ 1.
N0 xI%"H, W § s
Part No. PS4V .

..$49.95 sach

POWER SI.IPPL'I' I-Cn:nml Slﬂthing Pwlt Sl.lpph'
sl medicH Fencesl cosirol appicationt. I
lmuu«m: 'ﬂn:uu DHHI +12¥0C @ 1A, mm:um
Cvsrcmrent pretaction

0.2% . Rigpha: 1%,
0%, /8L b m'w:uml'n i

Pll‘t Mo, FCS-604A .. 569.95 sach

Minor of 32K memory will allow the use of all 4K of
fhe dynamic RAM

TRS-64K2 .. .... AL o Jeheg T nLarehets $54.95
5% " Mini-Floppy Disk Drive 5
Features single o Goubia Sansly. Recoraitg 2 Cum,

412VDC ( £0.6V) 1.
a I.l max. uml ll pic. at Il it {nﬂ not lncl

ase, powsr ”‘ﬁ?
mr.l Wt 3% iDl Zn 53 "W x 8°D ra\-’H

Pari No. Limited Quantity! Price
FD200................5179.95
Single-skded, £0 tracks, 330K byles capacity

FD250. .

$29.95 pach

4 _ag YOK (2) Video Ton-
55K (Fictured) IVE-40  yroiier in Casa ...54.85

JS KNOB  Knob for JS5K,100K,150K .. ... $.80 en.

FOWEH SUPPLY Mlusubh Swn.:hing 1—21\'Dl: to 5 Amps

Iq 4-24VDC, SVOC @ SA, VDL @ 4.0A, SVIK @ 414, lm&:uanmum.nmu
Prulection. Iw IIIUIC S0/60H2. m V. B35l s

PV x T W 328 b,

Range: -40°F 10 199°F, 40°C
1o 100°C. Accuracy =1*
nominal. Callbrates lor
Fahrenhelt/Celsius,
Simulated walnut case. AC

CA183A......

JVC KNOB Knob forJVC-40............. 9902 L P DA R R EHOL
Digital Thermometer Kit 84-Key Keyboard CON‘I'HOL 104-Ksy Ksyhaard
Dual li; ID!.I — : C‘;lcﬂ
controls for indoorioutdoor D.l. Eﬂlr’
im“.ﬂ‘ﬂu"‘;;l‘.'&? Keyboards
tinuous LED 8" hi. display, RSII2 Interface

FT2 Shialded Base

* Shugart 801R
compatible

+ Single-Sided

* 77 Tracks

* 400/800K Bytes
Capacity

b * Industry Standard
Disk Driva [Indusl Standand) foatures

. Rincording mode: Fl |InoII M dehll
nlluuf. single densi

is designed 1o work u-lm ihn slmll

seciond IBH Dltlwl‘e I, o eg. disk cariridge. Hard-
lac!ouo wklan Iulllbll Power: 115230VAC @ S060Hz, +24V0C

The FDO100-8

@ 1.T amps mn_ 5VDC @ r_’ur'm . unrl as pictured above
(does not include power supply, of cables). Sire: BS5"W x 14°L
2 4.5°H. Weighs 12 b, md $5-pg. manual

Part Ho. Price
FDD100-8° Buylfor............... $269.95 each
FDD100-8 Buy2for... $259.95 each
FDD100-8 Buyt0for............ $249.95 each

ESD0 s o 53005 b rarst ke sl
BOOKS

MNATIONAL SEMICONDUCTOR — INTERSIL — INTEL

30001  Matlonal CMOS Data Book (1981) ... 895
(840 pages) T4C, CD4000, and AID Converters

30002 National interface Data Book (1580) . . -t
(704 pages) DP, DS2000, DS3600, DSSTC0, sic.

30003 Mational Linear Data Book (1982 - . 51185
{1378 pages) LM, LF, ADC, DAC, LH Sories

30004  Mational Series B0 — Board Level Computer (1080) 5495
(224 pages|

30005 Mational TTL Logic Dats Book (1981) . ... 1905
824 pages) T400,LS L H.S, and DMB00O Series

-524.95

30006 Above (3) 30001,3,5 as set .

Mational Memary Data Book (1980)
pages) RAMs, ROMs, PROMs,
Intersil Data Book (1883}

{1356 pages) Complate line.
Mational Audio/Radio Handbook (1980} . . (3595
{240 pages) Pre-Amps, AM, FM & FM Slorw Pmur Amnl

P1g

30011 Wational Linear Application Handbook (1980). . 51505
(738 pages) Application Notes, Linear Briafs, elc.

30012 MHational PAL Dala Book (1082) .. 5505
{178 pages) Data Sheet, PAL Design

30013 Zilog Dala Bock (1083 R 4

{841 pages) Microprocessors and Suppart Chips

010400 Intel Componant Data Book (1982 51495
11405 pg.) Full data sheats for Intel’s products incl. mem.
devices, microproc,, periph. & indJmil products

205510 Intel Peripheral Design Handbook (1581) .. .. .. $0.95
828 pages) Full data sheets. application notes for Intsl

CA154A.

SPST

95-Key Keyboard Momaniary
== i Contact
Keyswilches
20 Interface
Catle
Attract
ve......579.95 ‘Gee |CA150C.........589.95
Color; keycaps: black, blue, red - cover: black wibeige base. 21% "x9"x3% ". 6lbs.
RSOt SRTEEETI UG BOX™ g
s S B < et STORAGE
size: 1 hxu,ss;xs deap » Box size! 497 x J x SYSTEMS

BUG B

XTM
Please specity color :odn (B) Blus, (R} Red, W)

White, (Y] Yallow

BUG CAGE™ (BGC-001-___| with Bug Baxes

Part NoJColor Code Q1Y _PRAICE | LS| BIG BUG BOXT™™ — Designed 1o stors
BGX-001. Fetaras 1 320 large IC's, Resistors, Capacitors and Dhodes = Divid-
BGX-010- ) = Ko 10 19.99 |o into three compariments measuring 1 x 4.15" x
ANTISTATIC = Three wertical and three horizontal
BGX0014{ A z . 3 53 dlrlden included = Buml nul Included =
BGX- Dll‘H tls 10 2889 Biza: 49" 233"k B« 1 1.75 02
™
TM — 12 iocations etore Bug Boxes, LSI BIG BUG BOX
EIU%"%*B%E. or BLs Cralions slore R0 foxe: | Please zpecity color code: (B} Blus, (R) Aed, (W)
qncklng * Hoavy duly Injection molded plastic | White, [v) Yellow
Esch cige nas § alpon lecalons =2 cages per PART NOJCOLOR CODE ohf PR
= Cage size: 518" x 5% x 3-7/B" # 4 colors LX-001+ [ 538
nmlnnla — piease specily colw code: (B) Blue, (R} | poxoto( ). Ls 1n mn
Pied, (W) While, () Yellow ANTI-STATIC
Part NoJColor Code Price =1|:§.°°‘D- !ﬁ : ‘a ‘!?.B
BGC001{ )2 Cages (81oc.ea) . 511.95/pkg. 2k

BUG TRAYTM — Siores in Bug Cage » Mcldod

plastic = Three siyfes: Open (1 compartment :l

48" % 57, Vertical (5 compartmenis 5" x 4.6°

and Hw ontal (8 compariments .47 x 385° x ﬂ

» ideal lor 1ools, rumuue componenis, etc. = Tray
x 505° = Black

BACK PACKTM — ssif-adhesive labals for the
back of ICs « Shows exact internal |q;|c In relation
o IC pins » 532 labels in each package (includiny

several blank labeis) » Each package lor B, 14, 16,
24, 28 and 40-pin |Cs » Combo package includes
1,068 labels for TTL lnﬂ CMOS ICs

Ve component accest’ Tep/betl pansls
4 Puck gum. aloding lype IMInanI
calor) for nm paint adhezin afied
Vended 1op & hv i cotkng sl

\ Mm“mmx rlumxlnuﬂ;hmd
..§24.95

e iy
DTE-8 Panel Width 7.6" .
DTE-1 Panel Width 10.13" .
DTE-14 Panel Width13.5" ..... .. 520
DTE-20 Panel Width19.25" . ... .......... $34.95

BUG RUGT™ — sr.uc dlunnrg- protection for

CMOS and MOSFET der

slons of BUG BOX (1° x

peripharal device components size; 3.55° = Microgeoceasor package conlains T44 labels
PART NO. nmnlmuu PRI Part No. Description Prics
Universal Computer Kﬂ'bﬂl‘d Enclosures | stwoo1  Horzonial Bog Tray $195 | BPTOIZ TTL... $Ts
OTE" Bank Deti-Top Enclosures BTV-001  Vertical Bug Tray 195 | BPCo12 CMOS... .. B85
are cosigned lor sasy meatics- | BTO-001  Open Bug Tray - 195 | BPM012 Combo . L1485
b fa. High Sirangth sposy m BTX-003 1 of sach Bug Tray (3) 4se | BPu-012 2.95
end pieces in mocha Brown fisish
e,

BUG TAGS™ — sait-adnesive, sasyloresd
labels for marking Bug Box and LS| Big Bug Box
* Most popular components

= Pre-cut to dimen-

Parl Mo, Dml thon Price distance ol one inch. Specisl conductive loam liner sliminates slatic
BRG030 30 foam rectangles for Bug Box 31.08 | PART NO. DESCRIPTION QTY. PRICE I byiid-up, Bullt-in salety fock to prevent UV sxpasurs, Compact — anly
BBR-038 & loam rec. for L5 Big Bug Box . 1.0 ::‘Eﬁ TIL g ’:-“ 0.00" x .70" x 2.60°. Complete with holding tray for 8 chips.
CAGE KEEPER™ — pins column of Bug | BTK300 5 Schel 298 | UVS-11EL Replacement Bulb ... ... #16.85
Boxes in Bug Cage BTS:200 al 200 498 DE 4 579 95
CKP-005 Sinch .. . “-’i‘pﬁg. BTM-800 Mixer ] 13.95 - i

CKP-010 10 inch .. B.90pkg. MORE BUG TAGS AVAILABLE! UV-EPROM Eraser .. . . 2

2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
BK TO 84K EPROMS — 24 AND 28 PIN PACKAGES
Sell-Contained — Requires No Additional Systems lor Operation

. u.m.mmmwmm.-zmmn
[ s = RE232C O Iptarisa
ists RAM by koybosed » dats

in
mo:mwunwim- Pu-ll—
: TISVAC, 60Hz, = T0W powsr coat : Color-coordingind,
&M Hm.m M.IIB 15-5/8°L 2 4%0 3

um”'_-;ﬁ ANl o

JEGBA- PﬁOI Programmar . .$995.00
Assemtted & Tesied | incudes JM1GA Usdula)

JESH RS232C INTEﬁFlI:E QPTION — rn JEBSS RS212C verizce

034 12 The JEGEA's RAM . Sampis software writlen in

Dpten mpiamanty
BASIC provided for Tl lD Wl Level Il Computer mrmmmm
¥

Lgth: B bita - odd parity. Sop big: 7. Dpbion may
JEEﬁ-"HHS EPROM Prag. w/JERSS Optisn

Assarbied and Tesled (Inchudes JMIEA Modu)
FIDHIONH IS — st s
e EFRO & conkiares EPROM SEcket connechnes o it puteutar EPALIM

Pll'l
Mo, EPROM EFROM MANUFACTURER PRICE
dMosa - 2roa AMD, Metecols, Mational. [atel, T $14.95
JMIBA  2716,TM52516  Indel, Molorola Mational, NEC: T $14.95
JMIB  TMSZNE Moteeola, TI (45,12, +12) $14.05
JMITA M523 Metseeta, T1 $14.95
a2 AMD, Fujiteu, NEC, Hitac, It $14.95
AMBA MCMEBATES,
MCMBBLTE Motorcia 51495
Jusip e Imied 1495
IMBC  TMS2SM T $14.65

UV-EPROM Eraser
o™

Erases 2708, 2718, 2732, 2764, 2510, 2532, 2564. Erases Up 1o 8
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure

Mostek DC/DC Converter
+5VOLTS TO -9 VOLTS

Input: +5Y. Output -9V (regulated) @ 30mA.
Printed circult mounting. Speciticalions incl.
DEI0, .o aaati $2.95 oa. or 2/54.95

* * * BUG BOX SféTEMSINTﬂODUCTORY SPECIAL + x *

Yuur cheica: rogular or Bnt-static, Inchsdus 2-Bug Cages (12 locations); §-Bug Bewss; 3-LSI Big Nug Banes; 1-horizental Bug Tray;

1-apea Bog Tray: 1-vertical
sz

Mixer Labels (D00 sach). Coler: Bug Baxes aad Cages - Bl
Regular (Retail value $55.45; . .
Anti-Static (Retail valve $87.48) . ... Lol

SP-BUG
SP-BUG-AS

Bug Tray; 1 package Bug Rug fer regelar Beg Bexes; 1 package Bug Rog ber L51 Big Bug Besms; 1
Trays - Blaek.

............ Sale Price $49.95

Battery Checker

Easy-to-use hand-held battery
checker tests AA, AAA, C, D, and 216
batterles. A multi-colored meter
shows |f battery is good, weak or
needs replacing. Size: 6% "L x 214 "W
x 1-7/B87H.

BC-1...:.

.$6.95 ea.

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6%: % Sales Tax
Shipping — Add 5%
Send 5.A.5.E. for Monthly Sales Flyer!

S

il for
3.7 antity
cus::oul'rl'$

Sheets
Spocm $1.00 Pull
FREE 1983 JIM O C
Prices Subject

&‘*‘*’M
Postar e, T8 sC onda,
W

plus $1.50 insurance

LDG

amec

1355 SHOREWAY ROAD, BELMONT, CA 94002
3/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

X2y o

Sprite-style Fan

» 36cim free air dellvery

» 3.125" 8q, x 1.665" depth
* 10 yrs, cgg!. duty at 20°C

= 115V 50/80Hz
PWS2107U Siciiess - .5 9.95ea.
*PWSZ107F Hew ... .. 14950

Muffin-style Fan
m free air delivery

» 468" 5q. x 1.50" depth

* 10 yrs, cont. duly at 20°C

& - Impedance prolected, ambients to 70°C|
* 115V 50/60Hz 14W W1t 17 oz

MU2A1.U  Cuneds . $9.95ea,
SMUZAIN Mewtoetiil su.es;.j
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CHANEY
electronics inc.

= Minimum Order $9.00
* Please include $1.50 for
shipping (UPS)

* We accept VISA and
MASTERCHARGE
* EXTRA FAST SERVICE

P.0O. BOX 27038, DENVER, COLO. 80227

PHONE ORDERS:

303-781-5750

TRAVELLER’S

ELECTRONIC
COMPONENTS

TgorTEC

PO BO
BROOMFIELD, COLO. 80020
FREE Catalog with order (70¢ without)
ADD $2.00 for postage
US MONEY ONLY PLEASE

RADIO-ELECTRONICS

-y
[

COMPANION

Portable Smoke Detector
And Intrusion Alarm

The Traveller's Companion is an extremely
sensitive portable smoke detector and
burglar/intrusion alarm system. It's made
to protect you wherever you are: in hotels
or motels, mobile homes, R.V.'s, offices,
" apartments, dormitory room and at at
' home. Features:

+ Extra loud 85db alarm horn

= Extremely sensitive dual ionization

chamber smoke detector

10 AMP POWERHORSE !!

ETCO ELECTRONICS

DEPT. 582 NOW - Fuly portable — hangs on door 5VDC Computer power supply. 120 VAC
glailing List Control Center :g“ E G- yaar riiad wansrity 50-400 HI input. External sense
F + O tes fi 9V alkaline batt {notincluded)
Cramplain, N-Y. 12818 - Se ooy BATK 2RI LIMITED QUANTITY US$789!
P T We are a factory authorized dealer and are offering this
I IEnclose____ (cash OK); incredible advanced design system al this low introductory
Please rush postpaid price.
$1 for 1 year subscription to the world C4831 2285
famous ETCO catalog. MICRO-MINIATURE | SOLID CARBIDE

53 Canadian & Foreign 1 year subscrip-

lion to the ETCO catalog.

3IJ4 page handbook “BUILD YOUR
I OWN EARTH STATION". (TA025) $10.00

SPEAKER PC DRILL BIT

Only %14” dia. #65 035

mounted on a Standard size for

1" square PC PC boards.

board > C4800 $1.49 ea.

C4832 $1.95 ea. 10 for $12.00
KESTER PC TYPE SOLDER

360 page MASTER HANDBOOK OF
TELEPHONES. (TA0D1).......... $11.00

D FREE - sample copy of the bargain pac-
ked ETCO catalog.

INSTRUMENT CASE

Beautiful solid anodized aluminum
case with insert that holds up to

Name 6 foot coll of ultra thin diameter Six 1"14" cards. 'I‘wu lense BUIUTS!
! elling temperature ; i

Address oo N s ) US$8.39 11/2"hxd-1/2"x3-1/2d

City Cca4s6 $1.00

State Zip

- We ofler over 70 complete electronic kits.
Kits 1! i

www Sendfor our free catalog #25
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Now You Can Afford Another 64K...

Especially when it’s less than
a half cent per bit!

COEX 64K S-100 CMOS
STATIC RAM BOARD

e

Assembled & Tested

“Have You Kissed Your Computer Lately”

Components Express, Inc.

e 1380 E. Edinger ® Santa Ana, Calif. 92705 ® 714/558-3972 w

T Terms of Sale: Cash, Checks, Credit Cards, M.O., C.0.D. Calif. residents add 6% sales tax.




WHY PAY MORE? SHOP AMERICA’S PARTS PLACE

Low Prices! High Quality! Wide Selection! In Stock!

Audio Compressor/
Expander

699

Perfect for Noise
Reduction Systems

NE572. Dual channel—can be used either for
dynamic range compression or expansion. Inde-
pendent attack and recovery control. 6 to 22VDC
single supply. 16-pin DIP with data.

I S I R e A e R A e 6.99

Sound Switch Module
199

Up to 25-Ft.
Range

Just whistle—once for on, again for off! Remote-
control a relay, motor, radio or TV. 6-9VDC. With
data. 277-1011 .. .. .1.99

Mini 12VDC Buzzer

169 1}

43-Range Multitester
38% Off

50,000 Ohms

24 Reg. 39.95 Per Vot

Measures AC and DC volts, DC milliamps,
resistance and dB: Range-Doubler switch.
Requires one "AA", one 9V battery. With
lBads; 22- 204 GRrand 5 e S v Sale 24.88

150 Disc Capacitors

Cut
31%

Reg. 9.95

688

$30.25 Individual Parts Value. 50WVDC. Contains
15 .005F, ten each of 100, 220 and 470pF; .001,
.002, .01, .02, .05, .1uF. 29 other assorted values.
With chart. 272-601 ... .. . Sale 6.88

Waveform Generator

595

ICL8038. Produces precise sine, square, triangle,
sawtooth and pulse waves with minimum external
parts. Simultaneous high-level sine, square and tri-
angle outputs. Range: .001 Hz to 300 kHz+. Single/
split supply. 14-pin DIP. 276-2334 . ........... 5.95

Precision Panel Meters

8 Monitor Your
Each Critical DC Circuits

Jeweled movements. Accuracy: * 5% full

Submini Toggle
Switches

Low 199

= scale. 23/a x 2'/ax 1'/4". Require 17/a"
Small L round mounting holes.
mall enough to hide, lou %
enough to call attention. : 11/18" g ?omn:;cc}z??o&:??ss; SRS GREE ggi * 10 Amps at 125VAC
mounlmg centers. With leads. | | R A | U-1MADC. 2/0-1/02 ............. o 1/47 5
273-055 ....... 11.69 0-15VDC. 2701758 . ... ........... 8.95 T ® '/a” Mounting Holes
Description Cat. No. | Each
CdS Photocell Books Program Your TRS-80® _
SPST 275-324 1.99
54% = _ SPDT 275326 | 2.19
29 Ratko = SPDT Center Off| 275-325 | 2.39
Off | DPDT 275-1546 | 2.69
Tng_sn DPDT Center Off| 275-1545 | 2.89
A L T Both For GRAPHICS
megohms in darkness to &
ohms in bright light. 200 mW at Only [\ 12V Snap In
170V, max. 276-116 .. ... 1.29 88 89 Lamps
SPST Toggle 5 1
Panel Mountin
Red LED 99 i 9
Ilghts when Assemblies have one am-
¥2 (Al 8] ber, one blue lens. Mounting
For 12VDC tabs for /2" dia. hole. 4"
use only. ! leads. With bulbs.
7/16" mounting s 02 272-335 ... Pkg. of 2/1.89
ave
275-680 ....2.99

[A] Programming Techniques for Level II BASIC. Reg. $4.95.
A "cookbook™ of program applications for the TRS-80 line. De-
scribes Level Il commands, data search, string manipulation,
high-sBpeed graphics and much more. Everything you need to
write BASIC computer programs. 224 pages. Softbound,
62-2062

[B] TRS-80 Graphics. Reg. $7.95. Exriores the computer's apti-
tude for graphic displays, Fanicuiarly | rinter, character and
pixel graphics. With sample programs and suggested problems
and solutions. 132 pages. Softbound. 62-2073

Radioe fhaek

Electret Mike
Element

119

Omnidirectional. PC board
mounting. 2 to 10VDC, 1 mA
max. 20 to 15,000 kHz.

270-090 . sl

AT0:270: s i el et S

Metal Prolect Enclosure

Heavy-duty. Vented steel top, aluminum
front/bottom. Handles. 51/4 x 91/2 x 63/4".

ale 7.88

A DIVISION OF TANDY CORPORATION * OVER 8500 LOCATIONS WORLDWIDE

Retail prices may vary at individual stores and dealers
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41 64 64K DYNAMIC $625 TM M201 6 2KXBSTATIC $41

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

STATIC RAMS CONTHOTIERS Z-80 8000 6800

2101 256 x 4 (450ns) ; 1774 2.5 Mhz 8035 5.95 68000 59.95
5101 256 x 4 (450ns) (cmos) i 1791 i Z80-CPU 3.95 B030 695 6800 4.95
2102-1 1024 x 1 (450ns) : 1793 Z80-CTC 5.95 INS-8060 17.95 6802 7.95
2102L-4 1024 x 1 (450ns) (LP) . 1795 2 < INS-B073 24.95 6808 13.90
2102L-2 1024 x 1 (250ns) (LP) 1797 80D AR LI 5.2 8080 3.95 :
2111 256 x 4 (450ns) i 6843 ; Z80-DMA 17.50 8085 5.95 ::g:e ::'::
2112 256 x 4 (450ns) i 8272 ; ZBO; RO, S8 8085A-2 11.95 ;
2114 1024 x 4 (450ns) i UPD765 i Z80-510/0 18.50 hEa 2o 6810 2.95
2114L-4 1024 x 4 (450ns) (LP) : 1691 . Z80-S10/1 18.50 Fr c:ff 6820 4.95
2114L-3 1024 x 4 (300ns) (LP) . 2143 - Z80-510/2  18.50 S 45165 6821 3.25
2114L-2 1024 x 4 (200ns) (LP) ; INTERFACE Z80-510/9 16.95 &5ka R 6828 14.95
2147 4096 x 1 (55ns) i B8T26 1.69 : 6840 12.35
TMS4044-4 4096 x 1 (450ns) : 8728 : 4.0 Mhz 8185 7.95 6843 34.95
TMS4044-3 4096 x 1 (300ns) ; 8795 | soRToey B0 8156 8.95 6844 25.95
TMS4044-2 4096 x 1 (200ns) ! 8796 ] = : 8185 29.95 6845 14.95
MK4118 1024 x 8 (250ns) ; 8T97 £U0ACHC LI 8185-2 39.95 6847 12.25
TMM2016-200 2048 x 8 (200ns) : 8798 . R DART I 75 8741 39.95 6850 3.45
TMM2016-150 2048 x 8 (150ns) . DMB131 | Z80A-DMA. (27,50 8748 29.95 6852 5.75
TMM2016-100 2048 x 8 (100ns) : DEgo0 g Z80A-PIO 6.00 8755 32.00 860 b.0%
HM6116-4 2048 x 8 (200ns) (cmos) ! DSBE836 : ZBOA-S10/0  22.50 6862 11.95
HM6116-3 2048 x 8_(150ns) (cmos) ! Misc. ZBOA-SIO/N 2250 :

v - B75 6.95
HM6116-2 2048 x 8 (120ns) (cmos) ; ZBOA-SIO/2  22.50 g
HMBG116LP-4 2048 x 8 (200ns) (cmos)(LP) 6.95 ga%e ZBOA-SIO/9  19.95 0880 22k
HMG116LP-3 2048 x 8 (150ns) (cmos)(LP) 8.95 Sy 3 6883 24.95
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 10.95 Mc3480 : 6.0 Mhz 68047 24.985

Z-6132 4096 x 8 (300ns) (Qstat) 34.95 11C90 ; sy BR 68488 19.95
; z : 6800 - 1MHZ

LP = Low Power Qstal = Quasi-Static 95H90 . Z80B-CTC 15.50

2513-001 UP 9.95 ] 68B0O0 10.95
2513-002LOW 9.95 8L =0 68802 22.25

DYNAIyIIC RAMS %) SOUND CHIPS ZILOG 68B09E 20.95

TMS4027 - 4096 x1 (250ns) 76132 34.95 68809 29.95
UPD411 4096 x 1 (300ns) Asbises 129 28671 3095 68810 7.95
MM5280 4096 x 1 (300ns) MC3340 1"9 BBB21 12.95
MK4108 8192x1 (200ns) ; . 68845 35.95
MM5298 8192x 1 (250ns) ! CRT CRYSTALS §8B50 12.95

4116-300 16384 x 1 (300ns) =
4116-250 16384 x 1 (250ns) g%NTROLLEEgSS 32.768 khz 1.95 68800 - 2 MHZ

4116-200 16384 x 1 (200ns) 1.0 mhz 4.95
4116-150 16384 x 1 (150ns) f,st?::sussp 3?32 1.8432 4.95
4116-120 16384 x 1 (120ns) 6847 ; 20 3.95
2118 16384 x 1 (150n3) (5v) ;
4164-200 65536 x 1 (200ns) (5v) i meiaza 3 T i
4164-150 65536 x 1 (150ns) (5v) 8275 29,95 e S
5V = single 5 volt suppl 7220 99.95 j }
2 EEY. CRT5027 39.95 3.579535 3.95
CRT5037 49.95 4.0 3.95
TMS9918A 39.95 5.0 3.95
EPROMS DP8350 49.95 5.0688 3.95
1702 256 x B (1us) BIT-RATE 5.185 3.95
2708 1024 x 8 (450ns) GENERATORS 5.7143 3.95
2758 1024 x 8 (450ns)(5v) MC14411 11.95 6.0 3.95
2716 2048 x 8 (450ns)(5v) BR1941 11.95 6.144 3.95
2716-1 2048 x 8 (350ns)(5v) 4702 12.95 6.5536 3.95
TMS2516 2048 x 8 (450ns)(5v) COMs016 16.95 8.0 3.95
TMS2716 2048 x 8 (450ns) COMB8116 10.95 10.738635 3.95
TMS2532 4096 x 8 (450ns)(5v) MMS307 10.95 14.31818 3.95
2732 4096 x 8 (450ns)(5v) UARTS 15.0 3.95
2732-250 4096 x 8 (250ns)(5v) AY3-1014 16.0 3.95
2732-200 4096 x 8 (200ns)(5v) AY5-1013 17.430 205
2764 8192 x 8’ (450ns)(5v) AY3-1015 a S
2764-250 8192 x 8 (250ns)(5v) %‘12;2 iae s
2764-200 8192 x 8 (200ns)(5v : :
TMS2564 8192 x 8 E-iSl)n:iESv; 2350 20.0 3.95 FUNCTION EXAR
22.1184 3.95 GENERATORS
32.0 3.95 XR 2206

MCEB764 8192 x 8 (450ns)(5v)(24 pin) ﬁf;m"
MC4024 3.95 XR 2207

5v = Single 5 Volt Supply IME402

Noeowenwe
D D W WD W W W W W
;oo an

IM6403 8.95 LMSE6 1.49 XR 2208
INS8250 14.95 DATA XR2206 375 XR 2211

EPROM ERASERS KEYBOARD ACQUISITION 8038 395 XA 2240
| " CHIPS ADCO0800 15.55
: Capacity Intensity : ADC0804 3.49
Timer  Chip {uW/Cm?) :::32;3 ::gg ADC0809 545 INTERSIL 9000 SERIES
PE-14 6 5,200 83.00 CLOCK ADCO817 9.95 TGl 03 9316 1.00

9.50

PE-14T 6 5200 11000 M CRCGTs [ om0 BTG oM

PE-24T 9 6700 175.00 o ash Bacosoer b i IcL7107 1295 a1 G

PL-265T 6,700 255.00 W VUSSR (3 DAC10z0iORS 028 IShresa S 28 3601 7

& 3y DAC1022 5.95 ICLBO38 3.95 9602 1.50
PR 125T 15,000 349-00 MM58167 g MC1408L6E 1.85 ICM7207A 5.59 95502 1.95

PR-320 15,000 595.00 Misgizg j MC1408L8 2.95 1CM7208 15.95

MSM5832
VISIT OUR — NEW HOURS —

JDR MICRODEVICES, INC. RETAILSTORE 1.th\5'5 'sat.11-3

1224'S. Bascom Avenue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
San JOSE, CA 95 1 28 TERMS: For shipping include 52 for UPS Ground or $3 for UPS Blue

Label Air. Items over 5 pounds require additional shipping charges.

800-538-5000 @ 800-662-6279 (CA) Foreign crders, include sufticient amount for shipping. Thereisa $10

minimum order. Bay Area and Los Angeles Counties add 6':% Sales
(408) 995-5430 @ Telex 171-110 Tax. Other California residenls add 6°: Sales Tax. We reserve the
right to substitute manufacturer. Not responsible for typographical
©1982 JDR MICRODEVICES, INC. errors. Prices are su!:uecl_ to change without notice. We will match or
beat any competitor's price provided it is not below our cost.

CIRCLE 44 ON FREE INFORMATION CARD



271 6 16K EPROMS $39E§CH 2732 32K EPROMS $49§ACH

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES
74LS00

IC SOCKETS
1-99 100

7400 CMOs

74LS00 .24  74LS86 .39  74LS169 175  74LS323 3.50
740801 25 74LS%0 55 74Ls170 149 74Lss24 175 WM GPNST i 1) 1400 0 Wiktiein s a0 J0 AR 1S
74LS02 25 74LS81 .89  74LS173 .69  74LS352 1.29 16pinST A7 13 A 4 74136 .50 4002 25 4531 ‘a5
74L503 25 741882 55  74LS174 55  74LS353 1.29 18pin ST .20 .18 r4o§ A% e 65 4006 89 4532 1.95
740804 .24  74LS93 .55  74LS175 .55 74LS363 1.35 [ 20pinST 29 .27 Tan A8 Ttz 295 $007 Oy
74LS05 .25 74LS95 .75  74LS181 215 74LS364 1.95 [ 22pinST .30 .27 19 74143 205 2008 e s
74LS08 28 74LS96 .89  74LS189 895 74LS365 .49 24pin ST .30 .27 7405 25 74145 60 so00 50l ey 2-::
74LS09 .29  74LS107 .39  74LS190 .89  74Ls366 .49 WMl 28pinST .40 .32 Te00 s S rar s IS s ;
74LS10 25  74LS109 .39  74LS191 .89  74LS367 .45 40pin ST 49 .39 7407 29 74148 120 F . 1.19
74LS11 35  74LS112 .39  74LS192 .79  74LS368 .45 [ 64pinST 4.25 call O -2 B4 150 1,35 2y aems, oe
74U812 35 74LS113 .39  74LS193 .79  74LS3T3 99 STESOLDEATAIL J400S0 11 AORE reat e tesi IEANIS L SIS gansn 22

; : ; ; BpinWW .59 .49 7410 A9 f 4013 38 4556 95
74LS13 45  TALS114 .39  74LS194 69  74LS374 .99 14 Bi 74152 65
pin WwW 69 .52 7411 25 4014 79 4581 1.95
74L514 .59  74L8122 .45 T4LS195 .69  74LS3T7T 139 16 pin WW 69 .58 412 A el 4015 29 4582 1.85
74L815 35  74LS123 .79 74LS196 .79  74LS378 1.18 18 pin WW .99 .90 7413 B Mol aig 4016 39 4584 75
74LS20 .25  74LS124 290 74LS197 .79  74LS379 1.35 MM 20pinww 109 .98 T AT A S L T 4017 69 4585 75
74L521 29  74LS125 .49  74LS221 .89 7415385 190 [ 22 pinwWW 139 1.28 UET R s oS BS 4018 79 4702 12.95
74LS22 .25 TALS126 .49 74LS240 95 74LS386 .45 M 24pinWW 143 135 o LALIE S 4019 39 74C00 35
74US26 .29  74LS132 .59  74LS241 .99  74LS390 1.19 [ 28pin WW 1.69 1.49 25 74159 165 035 Sl Mmen
74LS27 29  74LS133 .59  74LS242 .99  74LS393 1.19 40 pin WW 1.9 1.80 1420 19 7ae0 s 4021 79 74C04 '3:
740528 35  74L8136 .39  74LS243 .99  74LS395 1.19 WW = WIREWRAP 7421 35 741861 69 Ao B w5
74LS30 .25 74LS137 .99 74LS244 .99  74LS399 1.49 M 16pinZIF 675 call TAzz s SSEE raieaihs 4023 29 740 =
| 74LS32 29  74LS138 .55  74LS245 1.49  74LS424 2.95 24pinZIF 9.95 call 7423 29 74183 69 - 4Cl0 .35
28 pin ZIF 10.95 call 7425 29 4024 .65 T4C14 .59
74LS33 55 74LS139 .55 74LS24T .75  74LS447 .37 74164 85 4025 g acad 3
741837 35 74LS145 1.20 74LS248 .99  74LS490 1.95 ZIF - TEXTOOL 7426 29 74185 85 S I e
74LS38 .35  74LS147 249  74LS249 .99  74LS624 3.9 {ZergingerfioniEorce) nm A e 4027 45 74C32 ‘gs
74LS40 .25 T4LS148 1.35 T4LS5251 59 TALS668 1.69 g 45 T4167 295 4028 .59 74C42 1'29
74LS42 49  74LS151 .55  74LS253 .59  74LS669 1.89 e SN Y 4029 79 74C48 199
741547 75  74LS153 .55  74LS257 .59  74LS670 1.49 CONNECTORS Do RERS 112 605 4030 38 74073 .65
74LS48 75 74LS154 1.90 74LS258 .59  74LS6T4 9.65 74173 75 : :
RS232 MALE 295 7437 29 4034 1.95 TACTA .65
74LS49 .75  74LS155 .69  74LS259 275  74LS682 3.20 74174 89 e e I Lo
74LS51 25 74LS156 .69  74LS260 .59  74LS683 320 [l AS232FEMALE 350 e B s e 4040 75 74C83 1.5
74LS54 29  74LS157 .65 74LS266 .55 74LS684 3.20 [ RS232 FEMALE el SRLE /Al A 75 74085 1.5
74LS55 .29  74LS158 .59  74LS273 1.49  74LS685 3.20 RIGHT ANGLE 525 [ 7442 49 7 75 042 o aces
74LS63 125  74LS160 .69  74LS275 3.35 74LS688 2.40 (Ml RS232 HOOD 125 Q7443 85 g7 115 4043 85 74C89  4.50
74LS73 .39  74LS161 .65 74LS279 .49 7405689 3.20 [ S-100ST 3.95 7444 69 74179 175 o il hpads i
74LS74 35 74LS162 .69  74LS280 1.98 74LS783 24.95 [ s-100 ww aos QI 70 09 vam0 75 MM ol a5 Jaces 17s
74LS75 .39  74LS163 .65 74LS283 .69  81LS95  1.49 69 74181 225 P o5 Tacasl s
74LS76 .39  74LS164 .69  74LS290 .89  81LS9B  1.49 T 89 7ate2 75 4049 35 740107 ',:
74LS78 .49  74LS165 .95 74LS293 .89  81LSOT  1.49 DIP ‘;g 8 14184 200 4050 35 74C150 5.75
74LS83 .60  74LS166 1.85 74LS295 .99  B1LS98  1.49 L 23 74185 200 4051 79 74C151 2.25
74LS85 69  74LS168 1.75 74LS298 .89 25052521 2.80 SWITCHES ;::; .ga 74186 18.50 4053 79 74C154 3.25
74L5298 1.75 25052569 4.25 4 POSITION .85 s ‘23 74190 1.15 4060 89 T4C157 175
g 5 POSITION 90 B ces0 23 A1 135 B 4agg 33 74C160 1.19
: 74192 .79 ; :
Szgg:::g: :g a0 an | ey 4068 39 74C181 1.19
= ; T4T2 29 2 4069 29 74C162 1.19
Prices Slashed! 8 POSITION 95 %13 34 raes oo W 4070 a5  74C163 119
“ 7474 33 74198 719 4071 .29 74C164 1.39
74S00 MasterCard VISA A7 A5 R DRt 4072 .29 74C165 2.00
_ 7476 as 74198 1‘35 4073 29  74C173 .79
74500 .32 745163 1.95 J 7480 59 74189 "35 4075 .29 74C174 1.19
74502 35 745168  3.95 a8 110 iasmy i 4076 79 74C175 -1.18
74503 35 745169  3.95 7482 95 74248 135 4078 29 74C192 149
74504 35 745174 .95 7483 50  7a247 125 4081 29 74C193 149
BE BB ORDERTOLLFREE [ERER-B- EEER §
74508 35 74181 3.95 7486 35 74049 195 M 9055 bl bk
74509 40 745182 295 7489 215 74251 75 4086 95 74C221 1.75
s AENLReE ¢ Ta0 L5 o e 4093 49 74C373 2.45
A0 LR = - Ty ) e 4098 249 74Ca74 245
zs L A ez . 50 aon e 4099 195 74C901 .39
74820 35 745195  1.49 on B uae s EENEGL 0w recies ok
74522 35 745196 1.49 = 6 2 -6 279 e o em om 14411 1195 74C908 10495
74530 35 745197 149 Teoe 5o 723 200 Wl 00 1055 74cs0s es
74532 40 745201  6.95 (CALIFORNIA RESIDENTS) 7497 275 e oro [l 14419 795 74907 1.00
74537 B8 745225  7.95 TAI00. 1751 vame e 14433 418  74C908 2.00
74538 .85 745240 220 IF YOU CAN FIND A PRICE LOWER 74107 30 74003 7o N 4502 95 74C909 275
74540 .35 745241 2.20 . ELSEWHERE LET US KNOW AND 74109 A5 74298 85 4503 65 74C911 8.95
74551 35 745244 220 _ : 74110 45 g4351 g5 [l 4308 195 74C912 895
74564 40 745251 95 WE'LLMEET ORBEAT THEIRPRICE! 74111 55 74365 s ::}‘1’ :g ;:g::; }f:
74565 40 745253 95 (SEE TERMS BELOW) 74116 1.55 4 . : ;
14885 oL s : 4120 120 e o [l 512 85  74C918 275
e N e S * Computer managed inventory— 741270 20 1 s SIS (230 STACR0IIT A
Tasss S0 Tasae0 7o virtually no back orders! Tuize g s 220 W Lois  iss  7acsa2 ads
ST R RREE + Very competitive prices! e s oot W 55 Taces sss
745114 .55 745280  1.95 . ' i3 i j
745124 275 745287  1.90 * Friendly staff! A ;::: 2':: :ggg 1:22 ;:g::: ;::
745132 1.24 745288 1.90 * L : 4526 125 74C929 19,95
acioz S Tasms (1K Fast service most orders

745134 .50 745301  6.95 shipped within 24 hours!
745135 .89 745373 245
745138 .85 745374 245
745139 .85 74S381 7.5
745140 .55 745387  1.95

TRANSISTORS DIODES

PN2222 NPN SWITCH TO-82 10/1.00 100/8.99
PN2907 PNP SWITCH TO-92 10/1.25 100/10.98

LED DISPLAYS

745151 .85 745412 2.98 2N2222 NPN.SWITCH TO-18 25 50/10.99
745153 95" 7 4. 2N2907 PNP SWITCH TO-18 25 50/10.99
745157 85 7:::;; a :: HP 5082-7760 o S el o ] 2N3055 NPN POWER TO-3 .79 10/6.99
745758 N e 4‘95 MAN 72 3  CA 99 3055T NPN POWER  TO-220 69 10/5.99

; g MAN 74 3 cc 93 § 2N3904 NPN SWITCH TO-92 10/1.00 100/8.99

745161 1.95 745482 15.25
745162 1.85 748570 2.95
748571 2.95

FND-357 (358) .375" CC  1.25 2N3906 NPN SWITCH  TO-92 10/1.00 100/8.99
FND-500(503) 5 cCC 1.4% IN4148 (IN914) SWITCHING 25/1.00 1000/35.00
FND-507 (510) 5 CA 1.49 i i IN4004 RECTIFIER 10/1.00 100/8.99

© 1982 JDR MICRODEVICES, INC.
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VOLTAGE
REGULATORS

7905T i
T908T
79127
T915T
7924T

T905K
T912K
7915K
7924K

79L05
79L12
79L15

LM323K
UATBS40

K=TO-3

RCA

CA 3023 275 CA 3082
CA 3039 1.29 CA 3083
CA 3046 CA 3086
CA 3059 CA 3089
CA 3060 CA 3096
CA 3065 CA 3130
CA 3080 CA 3140
CA 3081 CA 3146

CA 3160

LINEAR

NES64
LM565
LM566
LM5E7
NEST70
NE571
NES592
LM703
LM709
LMT710
LMT711
LM723
LM723H
LM733
LM741
LMT741N-14 .
LM741H
LM747
LM748
LM1014
LM1303
LM1310
MC1330
MC1349
MC1350
MC1358
MC1372
LM1414
LM1458
LM1488
LM1489

LM301
LM301H
LM307
LM308
LM308H
LM308H
LM3039K
LM310
LM311
LM311H
LM312H
LM317K
LM317T
LM318
LM318H
LM319H
LM319
LM320 (see 7900)
LM322 1.65
LM323K  4.95
LM324 .59
LM329 .65
LM331 3.95
LM334 1.19
LM335 1.40
LM336 1.75
LM337K  3.95
LM337T  1.95
LM338K  6.95
LM339 .99
LM340 (see 7800)

LM348
LM350K  4.95
LM350T  4.60
LM358 .69
LM359 1.79
LM376 .75
LM377 1.85
LM378 2.50
LM379 4.50
LM380 .89
LM380N-8 1.10
LM381 1.60
LMm3a2 1.60
LMm3a3 1.95
LM384 1.95
LM386 .89
LMm387 1.40
LM383 1.35
LM390 1.85
LMm392 .69
LM394H  4.60
LM39%H  5.00
NES31 2,95
MNES536 6.00
NES55 .34
NE556 .65
NES558 1.50
MNES555 34
NES56 .65
NE558 1.50
NES61 24.95

LM1496 .85
LM1558H 3.10
LM1800 2.37
LMig12 8.25
LM1830 3.50
LM1871 5.49
LM1872 5.49
LM1877 3.25
LMm1889 1.95
LM1896 1.75
LM2877 2.05
LM2878 225
LM2800 .85
LM2301 1.00
LM33900 .59
LM3805 1.25
LM3909 .98
LM3911 2.25
LM3914 3.95
LM3915 3.95
LM3916 3.95
MC4024  3.95
MC4044  4.50
RC4136 1.25
RC4151 3.95
LM4250 1.75
LM4500 3.25
LM13080 1.29
LM13600 1.49
LM13700 1.49

78BO5T
T808T .89
78127 .89
7815T .89
78247 .89

TBOSK 1.39
7812K 1.38
T815K 1.39
T824K 1.39

78L05 .69
78L12 .69
78L15 .69

TBHOSK 9.95
T8H12K 9.95

T=T0-220
L=T0-92

DISK DRIVES

TANDON

TM100-1 s\ (ForieMm) ss/op 229.00

TM100-2 5. (For iem) ps/op 295.00
SHUGART

SA 400L s (40 TRACK) ss/op 199.95
SIEMENS

FD100-8 s ss/op

(801 REPLACEMENT)
PERTEC

FD-200 5. ss/op

FN-250 s5.." ps/op

=

ik ke G b P
MDD oknon
;o unno

H=T0-5 CAN T=TO-220

RIBBON CABLE

SINGLE COLOR | COLOR CODED
1 10 1 10
10 50 4.40 7.30
20 .65 5.70 11.00
26 75 6.60 11.60
34 .98 8.60 14.50
40 1.32 11.60 16.80
50 1.38 12.10 22.00

WE HAVE THE 25800

COMPLETE LINE
OF IDC AND
D-SUBMINIATURE
CONNECTORS

CONTACTS

CABINET FOR 5",
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL — $29.95

BEST SELLING
BOOKS

OSBORNE/MC GRAW-HILL

Apple Il User's Guide

CRT Controller’s Handbook

68000 Assembly Language
Programming

CBASIC User Guide

WIREWRAP CARDS

FR-4 Epoxy Glass Laminate
With Gold Plated Contact Fingers

S-100 BUSS

Bare — No Foil Pads
Horizontal BUSS

Vertical BUSS

Single Foil Pads Per Hole ... ..

APPLE

Bare — No Foil Pads
Horizontal BUSS
Single Foil Pads Per Hole . ...

IBM

IBM-PR BUSS Lines + Pads

GENERAL PURPOSE

BYPASS CAPS

.01 UF DISC 100/6.00
.1 UFDISC 100/8.00
.1 UF MONOLITHIC 100/15.00

P100-1
P100-2
P100-3
P100-4

Your Your First Computer

The CP/M Handbook

The PASCAL Handbook

Microprocessor Interfacing
Technigues

P500-1

P500-3

P500-4

WE NOW STOCK A
COMPLETE LINE OF
DISC, ELECTROLYTIC,
MONOLITHIC AND
TANTALUM CAPACITORS

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP — $14.95

Over 800 pages of manufacturers data
sheets on most commonly used IC’s.

Includes:
* TTL — 74/74LS and 74F

23.95

22/44 PIN ( .156" SPACING)

P441-3
P442-3

* CMOS

Vertical BUSS, 4.5" x 6" * Voltage Regulators

Vertical BUSS, 4.5" x 9

RESISTORS

Ya WATT 5% CARBON FILM ALL
STANDARD VALUES

* Memory — RAM, ROM, EPROM

* CPU’s — 6800, 6500, Z80, 8080,
8085, 8086/8

* MPU support & interface — 6800,
6500, Z80, 8200, etc.

FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.
100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE .015 EA.

VISIT OUR — NEW HOURS —
RETAIL STORE M-W-F, 9-5

T-Th.,9-9 Sat.11-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

36/72 PIN (.1” SPACING)
Vertical BUSS, 4.5" x 6"
Vertical BUSS, 4.5" x 9"

P721-3
P722-3

JDR MICRODEVICES, INC.

1224 S. Bascom Avenue
San Jose, CA 95128
800-538-5000 e 800-662-6279 (CA)
(408) 995-5430 @ Telex 171-110

TERMS: For shupping include $2 tor UPS Ground or $3 tor UPS Biuve
Label Air Items over 5 pounds require additional shipping charges
Foreign crders. include sufficient amount lor shipping. Thereisa $10
minimum order. Bay Area and Los Angeles Counlies add 6'," Sales
Tax. Other Calilormia residents add 6° Sales Tax We reserve the
right 1o subshilute manulacturer. Nol responsible lor tlypographical
errors. Prices are subject 1o change withoul notice. We will match or

©1982 JDR MICRODEVICES, INC. beal any competilor's price provided il is nol below our cost
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4116 16Kk DYNAMIC RAMS 250NS 8/%119%,

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES
wewW VIEWMAX 80 DISK DRIVE JDR 16K RAMCARD

: . : For Apple I1*
el Funlczlongo columnhcard SRSy ppieticom satible * Expand your 48K Apple to 64K
‘or Apple II* — Compare these T \ \
‘eatures with any other: 7 frsa(-:rlzstk Will read half * Fully compatible with Apple
- Language System — Use in
* Use with our controller place of Apple Language card
(call for price) or with * Provides extra memory for
your Apple controller Visicalc™
* Price includes case and * Run PASCAL, FORTRAN,
cable — ready to plug in Integer Basic with appropriate
* Attractive cabinet

software
matches Apple drive * Highest quality card features:
* 90-Day Warranty

gold edge connector, sockets
$299°9%

« 7x9 dot matrix; Upper and
lower case with true
descenders

*x Soft Video switch
* |[nverse video characters
*x Shift key support

* Fully compatible with Apple*
DOS, CP/M*, PASCAL, and
most popular word
processors

* 2 YEAR WARRANTY

521995

for all IC's
NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED
WITH WARRANTY .........

T lces Wil S o0
ORDER TOLL FREE vt
WITH INSTRUCTIONS...... 1 4

800-538-5000
800-662-6279 Mz

(CALIFORNIA RESIDENTS)

JDR COOLING FAN
FOR YOUR APPLE II

* Easy installation — no
modification of Apple

required IF YOU CAN FIND A PRICE LOWER MONITORS
* Eliminates overheating ELSEWHERE. LET US KNOW AND
problems WELL MEET OR BEAT THEIR PRICE! GREEN PHOSPHOR
* Switch on front controls fan, (S IEANSIB B G $ 00
Apple, and extra outlet * Computer managed inventory— NEC ssiz0m 169
* Rotron Whisper fan is the \nrlually no back orders! ZEN ITH ZVM-121 $1 1 900
quietest, most reliable on the * Very competitive prices! L
market s 95 * Friendly staff! COLOR
69 * Fast service — most orders AMDEK coior1 $335°

shipped within 24 hours!

OKIDATA PRINTERS
* 120 cps, 9x9 Dot Matrix
* 50% faster than EPSON
* Parallel and Serial interfaces
are standard

ML-82A .......... $4795°
ML-83A .......... $6999
ML-84 pararter . .. 10599

CALLFORPRICES ON 82ATRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

NEWPORT
PROSTICK

* Professional Quality
Atari-Type Joystick

* Extremely Rugged — Actual
Arcade game Joystick

* All parts are replaceable

* 6 Month Warranty

331%%ea $599%

5" DISKETTES

ATHANA sSSD SOFT ... 24.95
MEMOREX Ss SD SOFT 26.95
VERBATIM ss DD SOFT 29.95
VERBATIM 10 SECT. HARD 29.95

NASHUA

TOP QUALITY — LOW PRICE!
Single Sided, Single Density
Soft Sectored with Hub Ring

$19.95 BOX OF 10

POWER SUPPLY $39% SPECIAL THANKS TO
MOUNTED ON PC BOARD MARC AND AL FOR
MANUFACTURED BY CONVER
+5 VOLT 4 AMP THEIR HARD WORK
+12 VOLT 1 AMP AND DEDICATION

*APPLE IS A TRADEMARK OF APPLE COMPUTER, INC. 1982 JOR MICRODEVICES, INC.
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RADIO-ELECTRONICS

-
w

SPA RTA N Electronics Inc.

pAN My,

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

CTC9R

_ Philips Remote
Cable Converter

® Micro computer techaology ® Quartz contrafed

IC s lock (n pecture & prevent drift @ 60 channs!

ae ectinns & Frcqrw-nu:ne me on &off @ 24

7 LED igital tlock @ Favoribe channe) mem-

DI'\ & recall plus scan & Wireless hand held

$1 39 95 infra-reg’ iransmiter sysiem e Aulomalic fine
- fune & Adaptable to any brand television » One

yoar warranly service

CABLE TV ACCESSORIES

2 sel coupler...... 295

Matching transformer
TV Gam Switch ,
VHF-UHF AMP-28D8.

% CHARACTER PHONES

Annie, Bugs Bunny,
Popeye, Beetle Bailey

$59.95  iomioe
Sleek Basic Phone ﬁ

® Soit touch keyboard e Uni-
versal dial (works on all phone
lines) ® 2 tone electronic ringer
® Wall hook (included) ® Use
as desk or wall phone.

Four (4) memory phone —

19.95 \>
Y.1...|.\SCOTCH DISKETTES

5% SSDD Soft Box 10 $29.95
= 514 DSDD Soft Box 10 $39.95

REFURBISHED
MONITORS

9", 12", Commercial Grade

as low as $49-95
f? EPSON PRINTERS

'

L

MX80 F/T
. with Graftrax Plus
~ $529.00
Portable IC MODEL 1210

Color Pattern Generator

» Generales 10 stable patterns ancluding Cross-
hatch, 711 dol, gated rainbow and purty &
Compact for convenient field service use @ Very
rugged aluminum and steel case for rehabdity
and shieiong » Selecis oulputs on 3 channels
Adjustable AF output into 75 ohm load for 2
strong signal with any TV set @ NTSC compatible

8
*135.00
Jerrold 36 Channel

Remote CATV

Converter
w/on/off Fine Tuning $94.95

40 Channel VHF to UHF

28.95 Ea.
24954 & up

Deluxe Version - Features ling luning knob, maiching X fomar & 2
cables $38 95

Dealers Welcome

Volume
Discounts

MonTh TuWF  Sa
499-9500 9-8 9-6 9:30-5
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Abex .. o . 89
Active Elech onic Sah:'s Lorp . 109
Advance Electronics............. 22 33_'.-‘?
Advanced Computer Products....... 121
All Electronics Corp.................... 124
AMC Sales .. - veer 102
Anders Pru:mon Imtrument Cn ..... 89
AP Products Inc.. e ]
Arizona Elcclronlc burplus .. 120
Beckman Instruments, Inc ... Cm'cr I
Beta Electronics ...........iviiennnnnin 111
Bishop Graphics, Inc. .................. 32
B&K Precision Dynascan CorpCover Il
Bullet Electronies ....................... 110
Cambridge Learning Inc.. i 2
C&D Electronics, Inc. . 124
Chaney Electronics lnc 128
CIE, Cleveland Institute of

Electronics, Inc. ...........cc...... 34-37
Command Productions .
Communications Elcclmnlcs el
Component Express Inc. .. "0 109 128
Computer Products &

Peripherals Unlimited............... 109
Concord Computer Products ........ 112
Digi-Key Corporation............ 122-123
Digitron Electronic .. o, o =]
Direct Video Sales . o)
Dokay Computer Producls. Inc e B
Eico We M WL S A 101
Electronic Parts Supply, Inc.. - 110
Electronic Rainbow Inc. .. . 93.97
Electronic Specialists, Inc............. 102
Electronic Technology Today ........ 104
Etco Electronics ......................... 128
Etronix.. Shs it D |
Firestik Antcnna Compan} b1
Fordman.... ... sl ‘!9 31,33

Formula International Inc. ..... 118,119

Gamit . cie OB
Gilco Iﬂtcrnatwnal lm: ............. 107
Global Specialties Corp ................ 42
Grantham College of Engineering .. [0]
Graymark ... ......oi sl 20
Grove Enterprises........................ 88
Hal-tromix......0..oconianann a1
Heath Company ...................... 26-27
Hickok Electrical Instrument Co ... 81
Illinois Audio............cc.coeiien 102
Information Uniamlled ................. 116
Jameco Electronics ............... 126-127
JDR Microdevices, Inc .......... 130-133
Jenson Tools .. el ra sy RN,
Keithley lnstrumeuts. Inc ]
I\nappIM
L-Com, Inc. ... g
Mean Electronics..... .. 89
MFJ] Enterprises, Inc. ......... .. 108
Monarchy Engineering, Inc. ......... |14

Mountain West .............ocoiiinens
MP- Systems: st s
Mura Corp......ooooriiiminreicnsaicnn.
Nationwide G.H.Z.
Nesda ..

\ttrcnlu R&D I ld -
Network Sales, Inc.............oocoeins
New Horizons .............ol 8
New-Tone Electronics..........

NRI Schools .. ci.vovei )i
NTS:Schools..iis i liiinis
OK Industries Inc................Coy
Omnitron Electronics . o
ORA Electronics .........ccoocoiiii. 8

26
22
21

71

Paia Electronics, Inc................... 101
Paladin Corp............ssiermsinnsenres 92
Panavise Products, Inc. ................ 85
Pete's Electronics Service
SHPPIY, i deres. BN e T 52
PolyPaks Inc. . e e [y
PPG F]eciroulcs (_0 Ine. i ealin,
Professional Aids Co. ................... 97
90 Protecto Enterprises................. ll .99
Radio Shack-..::-ivnen 129
Ramsey Electronics, Inl: 125
Regency Electronics .... s B
RCA s s 4041
R.F. Electronics . el 20)
Sams Books..........cooovrnnaraiseinsss 30
SCR Elcctrnmcs Centnr _______________ 108
Sencore .. = G
Simple ‘nmcn E]ectrnmc
Kite e s i R 83
T B T, W WO ol 8 e lee s L o 0
Solid State Sales......... .. 108
Spartan Electronics Inc .. 134
Stavis Electronics, Inc. ... a3
Symmetric Sound Systems............. 89
TFab:Books: - i = al S
—17 Tektromix...........coovvevrenennn.. 7.38-39
Telematic’ 2. wivensnr i e 8
Teltone Corp. .........ic.ooveeiiini.... 89
Tiger Tech Electronic
Components .............co.oeeeeriina 128
Triton Marketing Corp................. 28
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ATTENTION

TECHNICIANS

TRYIT.

ARE YOU TIRED

of being

“only a serviceman’
or
“just a technician”

THE LETTERS “CET
AFTER YOUR NAME SPELLS

“PRIDE”

CERTIFIED

Take pride in
your profession—
Decide to be a CET

For information about. — exam dates;
. requirements; study guides;
other

Send to: NESDA/ISCET
2708 W. Berry St.
Fort Worth, TX 76109
(817) 9219101

Name

Address




Workaholics.

Beckman DMMs SELECTION CHART And to make sure

stay on the job when
others call it quits.
They're a hard-nosed
breed of 3% digit hand-
held multimeters you can

that the job is done
right the first time,
Beckman DMMs have
superior RF shield-
ing, and an impressive

always count on for out- Tech 300 Basic six functions 0.5% $120 22 Meg-ohm input
standing performance. Tech 310 Added features 0.25% [ - 145 impedance that re-
4 duces circuit loading

Stavin wer Tech 310UL | UL-listed 0.25% = I 155

a’g kg poDMM Tech320B | Audible continuity beeper | 01% | P 19 | © ed‘?S“re acciteLe

<y = Tech 330 High accuracy & true RMS 5L N

work up to 2000 hours (AC & DC) 0.1% - - 219 No matter how
on a common 9V battery. [ mp-100 Heavy duty (drop-proof, much the job de-
That’s ten times longer contamination-proof) 0.25% - 169 mands, you can count
than other DMMs. And HD-110 Heavy duty, plus 10 Amps 0.25% e - 189 on Beckman DMMs

to prevent burnout on
the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV transients. Current ranges are protected with a
2A/250V fuse, and resistance ranges are protected up
to 500 Vdc.

Easy to work with

No matter how hard they work, they're never hard to
work with. Their single rotary switch makes function and
range selection simple and sure. For your added conve-
nience, most Beckman DMMs have built-in 10-Amp capa-
bility and Insta-ohms® continuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check.

to see you through.

There’s a Beckman DMM just right for every application.
Use the selection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman distributor today. To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.

BECKMAN
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LB-100

Lead Bender
and Crimper

yoL G
. MACHINE & 0! et WATH
copetin BT, BT
Pt

el
peiror e -
T L

The new L8100 component lead bender is
otally uniaue in that it also contains o
remarkable and handy lead crimper. The
B-100 handles all common axial
~omponents including resistors, diodes and
capacitors, and can be used on many
radial and TO' packages as well. The lead
bending section enables simple right-
angle layover of leads of any centers from
0.375 t01.500" (9.5-38,1mm) while an
additional feature enables 'vertical’ bends.
For applications requiring 'stand-off' or
‘snap-in’ lead fomns, just use the built-in
crimper. This device is easily odjusted for
boih lead diometer and crimp size and
requires no odditional fooling or die
changes. Simply set the adjusting screw,
insert the lead, and crimp. Provides all the
versatility of expensive autornatic
machines af afraction of the price. May be
hand-held or mounted in a vise. Ideal for
prototype, loboratory, and light production ]
applications [ |

%

OXK Machine & Tool Corporation *
3455 Conner St,, Bronx, N.Y. 10475 U.S.A.
Tel.(R1R) 994-8B800 Telex 125091
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