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To learn more about how

BaK-PRECISION has eliminated the competition. 6460 West Cortland Street » Chicago, lllinois 60635 « 312/889-9087
see your local distributor or call toll-free Intl, Sis.. 6460 W, Cortland St Chicago, IL 60635
1-800-621-4627 (in Minois 1-312-889-9087). (‘:anadian Sales, Atlas 'Electronic's, Ontario
Available for immediate delivery or 10 day free trial. South and Central American Sales, Empire Exporters, Plainview, NY 11803
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Cut Your Service Time
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-
quency and time.

There are no graticu'as
to count or calculaticns
to make so every
measurement is 10
to 100 times faster
than before.

The digital read-
outis10ta 10,000
times more accurate
than conventional

$3275

Your Money ?ack

<>/

Sencore SC@GO 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 lest point, at
the push of a button, eliminates
guesswork and backiracking

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

And it's neat: No more tangled

www americanradiohistorv com

leads, piles of probes or dangling
cords. The SC61 is anentire 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
mcre 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. ltcoud be the
mast time-saving call you make
this year!

SENCORE

3200 Sencore Drive. Sioux Falls, SD 57107

Phone Toll-Free 800-843-3338

Alasta, 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 unique burnishing process that
gives each diskette amirror-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
Tokeepoutforeign particles, aunique heatseal bonds the
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
processis 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 discsatthe 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 6%, 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
to)l-free 800-323-9868 and ask for your compatibility
representative. Inlllinois or outside the United States dial
312-593-6363 between 9 AM to 4 PM Central Time.

CE quant.

SAVE ON WABASH DISKETTES 100 price

Product Description Part # per disc {$)
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" SSSD Shugart Compatibte, 32 Hard Sector F31A 1.99
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49
8" DSDD Soft Sector (Unformatted) F14A 3.19
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 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
5Y%" SSSD 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 TP1) M15A 2.69
5%" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79

SSSD = 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 tochange 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 shipping 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 inthe U.S. Dial 800-521-4414. If you are outside the
U.S. orin Michigan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.

Copyright “1982 Communications Electronics” Ad #110582

MEMBER I
\>
umm AlL
MARKETING ASSOCIATION

OrderToll-Free! wabash
800-521-4414 error-free

In Michigan 313-994-4444 diskettes

™

B COMMUNICATIONS
ELECTRONICS"

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (B00) 521-4414 or outside U.S.A. (313) 994-4444
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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 functon. 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 SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

14 VIDEOGAMES
A new stand-alone system and two game-cartridge 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 househoid 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 g6 SERVICE CLINIC
Thermal problems and how to correct them. Jack Darr

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

RADIO 56 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 ' 1.. o

a—— =

COMPUTERS 94 COMPUTER CORNER
Ch ing a printer. Les Spindle Radio-Electronics, {ISSN 0033-7862) Publisned monthly
00sing a pri ss &P by Gernsback Publications, inc.. 200 Park Avenue South,
New York, NY 10002 Serond-Class Postage Pad at New

N i i . i i York. N.Y. and additicnal mailing offices. One-year subscrip-
EQUIPMENT 28 Voicetech industries Speech-Synthesizer Kit o ate. U S.A and .6 possessions. §1497 Canada,
REPORTS 32 Anders Model CM-100 Capacitance Instrument $17.97. Other countries $22.47 (casti orders orly, payabie

in U.S.A. currency.) Sirgl= copies $1.50. € 1983 by Gerns-

38 Trio-Kenwood R1000 Communications Receiver back Publications, Inc. All rights reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders
changes, corresponcience and Postmaster Notices of un-

DEPARTMENTS 134 Advertising index 105 Market Center delivered copies (Form 3579) to Radio-Electranics Sub-
i 1 124 2
10 Advertising and Sales Offices 103 New Books scription Service, Box 2520, Boulder, CO 80322.

itori A stamped self-addressed envelope must accompany all

10 Editorial 40 New Products SUbMItod manusCripte ard/or arwork or photograghs f their

135 Free Information Card 6 What's News return is desired should they be rejected. We disclaim any

responsibility for the loss or damage of manuscripts and/or

24 Letters artwork or photographs while in our possession pr otherwise.

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

www americanradiohietory com
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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 friendty 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 audioto 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

wWwWw americanradiohistorv com




New from Zenith!

Two-way protection from high
voltage surges for the appliances
and ele_c.tronics yousellor 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 orotects not one, bt two ways.

F rst, the new Zenith Spike
Suppressor absorbs mcst line
voltage spikes so only a safe volt-
age level reaches the protected
equ pment.

S=cond, heavy or pro onged
voltage surges cause :he Zenith
Spike Supp-essor to cut >ff power
com pletely for added protection
and to signal the need far a
replacement.

That's do.uble-duty protection
aga nst spikes and reascn
enogh for you to stock and sell
the Zenith Spike Suppressor. Your
bottom line's another. 3o call your
Zen th distrioutor now?!

=\\/WW Ame ANracion 0 OMm

In this graph, the solid curve represents the excess
voltage or "spike” imposed on an electric system and,
representzd by the dotted line, the protection provided

household appliances as the Zenith Spike Suppressor
absorbs the excess voltage and prevents it from
surging trru the system.

The quality goes in before the name goes on.*
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WHAT'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 2V
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

a focal length of 63 inches and a
focal-length/diameter ratio of 0.47.
Weightis 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:

tion time by 60 to 70 percent.

SLOTTED RIBS AND SLIP-IN MESH SECTIONS cut the KLM X-11 installa-

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 CHEMZERQO 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 to 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 willconcentrate 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—ijust tack
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
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TEK 2200 &saitoscores  PRICE STANDARD

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

2213 0wt

8_ 0
w
.”"1"'-":;‘ | - 2 1 v 5
f : aimg . arel - wpa———
% Ch & e o

e

In 30 years of Tektronix oscil- Yet performance is written allover  probes, operating manuals, 15-
loscope leadership, no other the front panels. There's the band- day return policy and full Tektronix
scopec; htave reclorded the 1vyri]dth for digital anld analog circuits. warranty.
immediate popular appeal of e sensitivity for low signal mea- -
the Tek 2200 Series. The Tek 2213  surements. The sweep speeds for Cof;?écc:qtuy%rbt;tlyoggir grgstsrgﬁ’ixplsea?:s
and 2215 are unapproachable forthe fast logic families. And delayed representative
performance and reliability they sweep for fast, accurate timing ’
offer at a surprisingly affordable measurerrents. Order toll free:
price. The cost: $1200* for the 2213. - = -

There's no compromise with $1450* for the dual time base 2215. 1-800 4.26 2200
Tektronix quality: The low costisthe  You can order, or obtain more Extension 47
result of a new design concept that information, through the Tektronix In Oregon call collect:
cut mechanical parts by 65%. Cut National Marketing Center, where (503) 627-9000 Ext. 47
cabling by 90%. Virtually eliminated  technical personnel can answer '
board electrical connectors. And your questions and expedite

eliminated the need foracoolingfan.  delivery. Your direct order includes

*Price F.O.B. Beaverton, OR. Price subject to change.

Tektronix

COMMITTED TO EXCELLENCE

Copyright©1982. Tektronix, Inc. All rights reserved. TTA-338
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WHAT'S NEWS

continued from page 6

school students in math and scien-
ce courses.

The report—available from
EIA—gives 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 their images 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 refiect 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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Tech VOM
| WV-547C

n - VOM
T;fv 8a7C

Ipmp——a 1 Drop-proof. Fuse.protected.
High impact ABS plastic case.
®

Rugged,
accurate taut-band meter.
. v
Sensitivity
20,000 ohms:-per voit DC
9,000 chms-per volt AC

®
21 color coded ranges.
®

Snap action,
dual detent range swntch.

Temperature scale
(optional accessory)
®

User oriented
‘‘right angle’’ test leads.

For $35.50
Here’s your best VOM value.

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

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

ART KLEIMAN
Editor
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VIC20"

(List Price $299)

SALE!

$139°°

PERSONAL
COMPUTER

(when you buy 6 tape programs at sale prices)

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

e One Day Delivery Express
Mail

e Commodore 64 Program-
mers Reference Guides
Free With Purchase

e 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, Utllity Bill Saver).
68 SMALL BUSINESS program pack $59.00 {Ac-
countant, Accounts Recelvable and Payable,

Inventory, Order Tracker, Estimating and
Bldding, Appointments).
33K COMMODORE VIC $199

WITH 2% TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC-20 Computer plug WE ADD 8,000 BYTES
OF USER MEMORY to glve 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 |l
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory, plug in expandable to
60,000 bytes, 66 key typewriter professlional 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
" BASIC) plus all the extra features listed!

49K COMMODORE VIC $298

WITH SIXTIMES MORE POWER
For only $299.00 you get the SUPER
POWERED 49K COMMODORE VIC with 600%
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,
bl-directional, 80 CPS. Includes speclal 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 iImage graphics, 2.3 buffer, 18
character sets, 40, 48, 66, 80, 96, 132 columns,
prints true descender, super and subscript,
underlining. Includes special cable to 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 ATAR! GAMES ON VIC-20 $79

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

LOW COSTPLUG 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
expanslon Interface!!

WE HAVE THE LOWEST PRICES

We sell direct to customers and you save the
profit margln 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
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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 $399.
Super 10" Printer $499.

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

(0 | O O R

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

Name

Address

City

State Zip Code

O VISA [0 MASTERCARD 0O C.0.D.

Credit Card No.

Expiration Date

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

Enclose Cashiers Check, Money Order or-
Personal Check. Allow 14 days for delivery, 2 o
to 7 days for phone orders, 1 day express §
mail! .
Canada orders must bein U. S doliars. s
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PROTECTO

ENTERPRIZE S (FACTORY-DIRECT)

BOX 550, BARRINGTON,
Phone 312/382-5244 to order

ILLINOIS 60010
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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 Mobile 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,

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

Select 5 fact-filled volumes
fOr Only $ 23_5 (total value up to $94.75)

THE MOST POPULAR
SUBROUTINES IN BROIC

32 ELECTRONIC
POWER SUPPLY
PROJECTS
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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
quality for discounts on many other volumes

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

+ Exceptional Quality. All books are first-rate pubdlisher’s
editions, filled with useful up -to- the minute 1nformat10n
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ELECTRICITY
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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.
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(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S.
or Canada must be prepaid with international money orders in U.S. dollars.)
This order subject to acceptance by Electronics Book Club. RE-383
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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 country 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 tamily engaged in
a “‘spirited”” conversation about whether
Dallas or Missile Conunand will be on the
screen tonight. That scene soon may be u
littte less common, however. thanks to
the introduction of a selt-contained
cartridge-programmable videogame
called Vectrex (sec 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 Barttle
Zone, Asteroids, and (in color) Tempest.
Screen characters spin or glide smoothly,
and the tiniest specks of light serve wellas
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
tvpe.

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 tor
comfortable control, however) and a row
of tour pushbuttons. A speaker. ON/OFF/
volrusie and RESE! switches, and jacks
for two controller panels are located on
the front of the unit, in the compartment
under the screen.

Although the monitor is black and
white, cach 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 vear 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 Asreroids,
Mine Storm is challenging cven for the

experienced game playver. In tact, most of
the cartridges are tough, cspecially at
higher levels—as they ae intended to be.
In fact, one early reviewer complained
that the games were too tough—
apparently he hasn’t scen 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, Vecrrex surely is the one to
beat.

A

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 exclusive, full two-year warranty

reference book, and it's no wonder. With more to prove it. You're assured of

than 2,600 quality TCG parts, cross referenced to over consistent quality because TCG parts are tested on

210,000 part numbers, this guide has more replacement  state-of-the-art computerized equipment.

line numbers than G.E. or RCA! So be sure to ask your distributor for quality TCG

replacement semiconductors in the bright green poly-bags

Iﬁ%SEAF(?ETAE“%'gAIﬁI}IéINE OF QUALITY TCG and cartons that list device type, rating limits, diagrams

T ) " Mi and competitive equivalents right on the package!
ransistors s lcropr?(%(re]'ssorsﬁand For your own copy of the cross reference guide that

* Thyristors . Mueriﬁg:y I C,';’s technicians are raving about, see your TCG distributor,

TCG parts perform

5 equal to or better than any
other parts on the market,
and come backed by an

* Integrated Circuits « Thermal Cut-Off's or write:
» Rectifiers and Diodes . Bridge Rectifiers T
» High Voltage Multipliers + Unijunctions TECHNICIAN

and Dividers » RF Transistors COMPONENTS
- Optoelectronic Devices * Microwave Oven OEOUR

Rectifiers NEW-TONE ELECTRONICS

» Zeners » Selenium Rectifiers 44 FARRAND STREET
G.E. is a registered trademark of the General Electric Company BLOOMFIELD’ NEW JERSEY 07003

www americanradiohictorv com
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Now! Learn on the latest...
NRI frasining includes
25”Heath/Zenith
color TV with state-of-
the-art features

# 6-function infrared remote control

® space phone lets you answer or call from your
chair

® microprocessor-controlled PLL varactor tuner

® &2 VHF/UHE, 35 cable channels

® 2%-hour programmable channel selection

® electronic time cisplay

® 4-speaker FM sound system

® choice of three cabinets at student
discount

P uiE

3
FRURR s

N

e Emot
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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\ Heathkit/Zenith,

Only NRI combines
such complete
training with such

up-to-date equipment.

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
b (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

Choice of specialty training on TV, stereo, or VCR

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

Choice of which specialty you elect, your prac-  postage-paid card and see what ad-
Three tical training also includes experi- vanced training is all about. If card
Specialties ments and demonstrations with has been removed, please write to us.
And only NRI 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 NRI Schools
with complete course materials, NHI McGraw-Hill Continuing
practical training on the latest W Ed&@“"”,ce:‘ef
equipment, and the backing of afull € ?i%m;ﬁ%”sﬁ‘ovfoms
staff of professional electronics ' Hil h '
educators. NRI brings it all to you.  we'll give you tomorrow.

e,
o,
e

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

www americanradiohistorv com
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The COEX

Anatomy of a Printer

FACE—Interface with RS-232, _
Centronics. Apple, IEEE-488 BRAIN—2K of Buffered Memory

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

MUSCLE—Original Plus 2 Copies Life Expectancy
(Carbonless Sets)

BACKBONE—9x7 Dot Matrix. Bi-
*— | directional Printing. Logic Seeking
Carriage Control. Standard
Underwood Ribbon.

FLEXIBILITY—Selectable
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
STANDARDFONT................... 9 x 7 (7 needles). 6 x 6 for graphics printing
PRINTING DIRECTION ............... Bi-directional
NUMBEROFCOLUMNS. ............. 80, 96 or 132. (40. 48 or 66 for enlarged characters)
CHARACTERSIZE. .................. 2.57 mm {.101") x 2.0 mm (079") for standard

80-column line
CHARACTERDENSITY............... 5 CPI for 40 column, 10 CPI for 80 column. 12 CPI .

for 96 column and 16.7 CPI for 132 column Best Of a“ the prlce ..
LINE SPACING. ...........vovnnnins 1/6".1/8"and 1/12" ! *
PRINTINGSPEED . .................. 80 characters per second
NUMBEROFCOPIES ................ 2 (original plus 2 copies for cabonless sets)
PAPERWIDTH ..................... 8’ to 10" for friction-fed paper and 3" to

10" sprocket-fed paper
INKEDRIBBON. . ... Standard Underwood spoo! type 1/2* (13 mm) wide COEX 80_ Fr

by 11.5 yards (10.5 m) long
DIMENSIONS. ... ..o ?EZBZ mm (( j 2‘3)") wide by 309 o (12.2") deep by OPTIONS:

mm (4.9") high. With tracto-feed assy, height is
» 171 mm (6.7) _ COEX Interface Card to Apple. . ............ $49.95

POWER CONSUMPTION. . ............ 90 watts maximum operation 25 watts standby Demo Disc for Apple Available to Dealers
WEIGHT ...... ..., 85 Kg (19 1bs)

Dealer Inquiries Invited

“Have You Kissed Your Computer Lately”

Components Express, Inc.

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

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

CIRCLE 8 ON FREE INFORMATION CARD
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VIDEOGAME

N

continued from page 14

CIRCLE 101 ON FREE INF.ORMAT|ON CARD

Odyssey K.C's Krazy Chase

GRAPHICS

Centipede? No one is saying.)

K.C.'s Krazv Chase is one of the tirst
Odyssev cartridges to be compatible with
Odysscy’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 caten by the Dratapillar’s head or
touched by a Drat. Once you eat a
segment. however. the Drats turn white
and flee tor a few seconds. Catching up 10
one causes it to stop and spin while vou
collect bonus points. The basic strategy
then. 1s to have K.C. chase after the
Dratapiilar from behind. Of course, if you
can cut oft a few segments trom the
moving Dratapillar, they stop. giving
K.C. plenty of time to chew them up.

The Voice can be distracting during
game play. It secms 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
{0 wear away .

| recently had out-of-town friends stay
over a weekend. They didnt own a
videogame. so their children. aged 7 and
9. were thrilled to have the luxury of
having f1ve 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’s Bomb Squad for
Intellivision

CIRCLE 102 ON FREE INFORMATION CARD

"Mattel Bomb Squad

GRAPHICS

EASE
OF LEARNING

CHALLENGE

While the codebreaking games are not
necessarily new. Bomb Squad from
Matte!l Electronics {5150 Rosecrans
Ave.. Hawthorne, CA 90250) is
decidedly different and Iresh. The game
is designed for use with the /nrellivoice
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 casiest level) that will
defusc a bomb set to destroyv a large
portion of the c¢ity within thirty minutes
(game time, not real time). Each code
number is hidden behind a grid of 20
squares. Each squarc of the grid in turn
represents an electronic circuit that needs
fixing belore vou can sce whether or not
the square contains part ol the number.
You need to fix as many circuits us you
can within the time period to figure out
the code number from the exposed
squares.

When vou choose u 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 yvou (via the /nrellivoice module) to
cither cut out certain components {and
substitute jumper wires) or replace them
with spare ones located above the circuit.
In the latter instance, however. vou may
have to try several components to
determine whether you're to follow the
shape or the color of the original. In any
case. vou have to follow the correct
sequence that Frank calls out. or you're in
big trouble.

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

Breaking the code is cause for
celehration: an on-screen fireworks
display over the citv’s skvline und Frank
hearty proclaims that ““You're a hero!”
But it you guess wrong, he says “‘Oh,
no'—und the skvline 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 easv or quick play. You’ll need to
understand the manual thoroughly before
vou get the hang ot it. And be prepared for
a lengthy sit-down. If adventure and
strategy arc vour games, you'll enjoy
Bomb Squad. but it’s not something you
will play over and over in onc session. R-E
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KEITHLEY

TRIBLETT

LEADER

15 MHz TRIGGERED

DRGEEL ™ yieep scope

/CALL FOR OUR
M GRAND OPENING
PRICES
® Mode automatically shifts between
CHOP and ALTERNATE

a8 Bright P31 blue phosphor -

® Front-panel X-Y operation

u Differential input capability

® 19 calibrated sweeps—.5uSEC/cm a
to .5SEC/cm

= Sweep to .1uSEC/cm with 5x; .

1.5SEC/cm with uncalibrated vernier

1€ PRECISION

SCOPE

[ PFICES

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

a Triggers on signals up to 50MHz

Rectangular CRT with P31 phos-
phor

Mode automatically shifts between
CHOP and ALTERNATE

30 MHz TRIGGERED

“CALL FOR OUR
GRAND OPENING

@ Non-Linear Systems

70 MHz. Dual Time

81 PReCISION

BASE SCOPE
(
[] e
S
O B4 L
. ST RN

CALL FOR OUR
GRAND OPENING
MODEL

i PRICES
1570 p

® 1 mV/division sensitivity to 70 MHz

® 500 uV/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
BASE SCOPE

[ Precision |

. oS |
MODEL While quantities last
1590

1mVi/division sensitivity to 100MHz

500u 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 50(} inputs

Alternate timebase operation

® 20MHz bandwidth limiter for best view of low
frequency signals

m 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

INCLUDE PROBES

Model 128: Beeper DMM
designed to meet the tough specifi-
cations of a major computer

KEITHLEY

DIGITAL MULTIMETERS

Model 130: Keithley user
research led to unique DMM
designs. Easy to read LCDs, largest

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

DMM displays on the market.

Model 135: First 4v2-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A
range standard on all Keithley
handhelds.

Model 131: *139.00

Model 130: $124.00

Model 135: s235_.00

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.

& PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are limited

www americanradiohistory com

m Bank checks or Monz2y Orders shipped within 24 hours.
® Personal checks — please allow 3 weeks for check to clear.
a Ail prices plus shipping charges. Please call for appropriate

—. charges. Use our toll free number.
VISA ® New York State resicents add appropriate sales tax.
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TESTER

om o ®S

MODEL
= 520B

= Now with HI/LO Drive

8 Works in-circuit when
others won't

B Identifies all three tran-
sistor leads

8 Random lead connection

= Audibly and visually in-
dicates GOOD transistor

<gpr1rnA(:

INDUSTRIAL
e TRANSISTOR

- $189”

was $239

HI

V134 10MHz
™~ V202 20MHz
2? V203 20MHz
A V209 20MHz

l V352 35MHz
-2l V353 35MHz
ﬁ ’; V509 50MHz
_ﬁé V650 60 MHz

OSCILLOSCOPES

Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace

Storage

w/delay sweep
Portable
w/delay line
w/delay sweep
Portable
w/delay sweep

Dual Trace w/delay sweep

V1050 100 MHz Quad Trace w/delay sweep

All in Stock Ready for immediate shipment.
l Call for our Special Grand Opening Prices.

labor warranty.

All Hitacki Oscilloscopes feature 2 year parts and

< PrECISION

MODEL

$27900 1601

was 3354.

varlable; 0-2A In foLr ranges

able current limit

s Isolated 0-50VDC, continuously
® Fully automatic shutdown, adjust-

a Perfect for solld state servicing

o< Precision

MODEL 3010

® Sine, square and trlangle output

® Variable and fixed TTL outputs

& 0.1 Hz to 1TMHz In six ranges

B Push button range and function
selection

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

FUNCTION GENERATORS

MODEL
3010

$179*

was $220.

$299*

was $379.

SWEEP FUNCTION
MODEL 3020

® Far Instruments In one package—
sweep generator, function generator,
puise g or, tone-burat g

B Ccvers 0.02Hz-2MHz

a 1000:1 tuning range

& Lcw-distortion high-accuracy o itputs

MDIDEL
3020

POWER SUPPLIES

MODEL
1650

529995
was %375

& Functions as three separate suppl-
ies

a Excluslve tracking circult
| Flxed output 5VDC, 5A
& Two 0 to 25VDC outputs at 0.5A

B Fuily automatle, current-limited
overload protection

VIZ nga

HICKOK

42 DIGIT

FLUKE « MULTIMETERS

8 Frequency
measurements to

MODEL 8060A 200KHz

® dB measure-
ments

m Basic dc accura-
cy 0.04%; 10 uV,
10 nA and 10 m{}
sensitivity.

m Relative measure-
ments

® True RMS

§349%

High-speed
Beeper

Continuity and rela-
tive reference func-
tions identical to
8060A.

True RMS measure-
ments to 30 kHz. %
Basic dc )

accuracy
0.05%; 10
uV, 10 nA
and 10 m{)
sensitivity.

MODEL 8062A|

Beeper

$279

=4 PRECISION

was $229.

i sm———— 3

CAPACITANCE METERS

$149%=}
—

was $185.

_q—

.qw COLOR
ATTERN GENERATOR

s

-~

MODEL 830

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

s 0.1pF resolution

8 0.2% basic
accuracy

® 3'% digit LCD display

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

THE TEST EQUIPMENT SPECIALI

c

www americanradiohistorv com
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MODEL
1210

MODEL 820

= Resolves to 0.1pF

® 4 digit easy-to-read
LED display

= Fuse protected
against charged
capacitors

= Overrange indication
S,

was *159

gated rainbow and purity.

vice use

{18
$1 2995

® Generates 10 stable patterns in-
cluding crosshatch, 7x 11 dot,

a Compact for convenient field ser-

75




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 andin 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, M

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 x 1 current on
various ohmmeters to be as much as 320 mA.
Readers would be advised to measure their R

1 scale with a milliammeter so they don't
overcurrent the device under test. Away to do

RADIO-ELECTRONICS

[\*]
Y

We accept VISA, MC,
C.0D.CHECK or M.O.

Min. order $10.00 ~ add
5% Shpg and $1.00 Ins.

FIRST QUALITY COMPONENTS — NOT MAIL ORDER “SECONDS"

RESISTOR ASSORTMENT 82508 - 700 pcs (1 each below assors) $2 2 . 5O
Stock No. 82501 10 ea. of 10-12-15-18-22-27-33-39-47-56 OHM

Stock No 83502 10 ea. of 68:82-100-120-150-180-220-270-330-390 OHM

Stock No. 82503 10 ea. 01 470-560-680-820-1K-1.2K-1 . 5K-1 8K-2 2K-2 7 OHM
Stock NO. 82504 10 ea. of 3.3K 3.9K-4 7K-5.6K-6.8K-8.2K-10K-12K-15K-18K OHM
Stock No. 82505 10 ea. of 22K-27K-33K-39K-47K-56K-68K-B2K-100K-120K OHM
Stock No. 82506 10 ea of 1 50K: 180K-220K-270K-330K-390K -4 70K-560K-680K- B20K-OHM
Stock No. 82507 10 ea. of IM-1.2M-1.5M-1 8M-2.2M-2.7M-3.3M-3.9M-4 7M-5 6M-OHM

WILD ROVER 60/40 ROSIN CORE SSLDER 11302 16 . [ ¥ 18 21
ouch swilch capsule. SiocK Lenathiwe.q 11304 18 o ; : 18

Operating motion Is .005" without the A" No E 11305 20 . . 20

use of a levered arm. Extremely fast on 1 50075 15 s 11306 22 22

and off with low noise Normally open - 50076 : :

rated 115 VAC, 1.6 amp-30 milliohm re- 50077 2 11307 24 : . 24

sistance - 615 radius by .160 thick 11308 28 . 28

Stock No. 19 10 25 11309 40 E 40
12098 $1.288 1.12 § .95

TI WIRE
WRAP
SOCKETS

Tin plated phosphor
bronze contact - 3 wrap

TI LOW PROFILE
SOCKETS

Tin plated phosphor
bronzecon ict pins

with gas ught seat

ARIES ZERO
INSERTION
FORCE
SOCKETS -

$3 95 each
tor any
assortment

cam actuated. true zero insertion
tin plated soider tail pins -

capabie of being plugged intc

dip sockets including wire wrap,

Stock .

No. NoPins 1-24 No Pins 1-24
11301 8 o . 8 $.15
11302 14 l | . 14 18

Stock No. of

No. Pins  1-9
11055 4.98
11056 5.15
11057 6 81
11058 12.02

10-49

50078
50079
50080

ELPAC POWER SUPPLIES - DC/DC CONVERTERS

SINTEC

MODUTEC

A Miniclamp AC Volt-Ammeter
allows singling one conductor out of
many without disarrangement.

Stock No. AC Amperes Price
13730 0-25A  $39.50
13731 0504 39.50
13732 0-100A 3950

ACCESSORY LINE SPLITTER
allows fast readings of AC powercon-
and Resistor Junction, Aud- sumption of piug in equipment with-
ible Continuity Check) 5 out separation of leads. 95
Stock No. Carrying case with A Stock No. 13727 $9 .

6
2504 neluoou$7_50 ‘ POCKET SIZED

BATTERY TESTER
i~ i —
PIN FORMING TOOL - Ic

\\for ail types of small batteriesfrom
47/16xax2 Fired included puts IC’s on their true row to row spacing. One

1.35v 10 4.5v
47162402 Fixed nCludea side is for.300 centers, Flip tool over for devices

Stock No. 13733 $1 3.95
VOLT:I-CATOR

7 favara) e e on 600 centers. Put device in tool and

squeeze

automotive diagnostic meter plugs
into lighter socket and indicates bat-
5'5/B2a-7/833.3/16
ONE TOOL DOES 8 Thru 40 PINS!
Stock No. 11059 §1 2,95

tery condition and charging rates.
Stock No. 13736 $15,95
IC EXTRACTOR
One-piece, spring steel con-

AC VOLTAGE TESTER

plugs into any 110v service recept-
struction. Wiil extract aliILS|, MS|
and SSL devices with 8 to 24

small package

able to check time voltage over 50-
A VAglock No. 13735 $1 4.95

P SlosNo. g9 10 o o720 $13.95

Drawer Q Milford TOLL 800-526-5960
NJ 08848-9990 FREE in NJ (201) 996-4093

VOM-MULTITESTER
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Outpul  Oulput Dimensiona
(HxWxD)
inincnes

48X 510305 §
481512305
4815123 08
482 5113 05
481 5123 05
4Bx 5123 05

ELPAC  tnput
NOe  vorlags Vottags Current
(vDC)  vDC)  [MA)

CB3801 3070
CBI8TT 3070
€83802 3070
c83812 3070
B3804 31070
CB38Is 31070

DIGITAL MULTIMETER

Single rotary switch opera-
tion Large, easytoread.5"
3-72digitdisplay. 800 hours
operating life with single 9v
battery. Seven functions—
(DC Volts, DC Amps, Qhms,
AC Volts. AC Amps, Diode

12:08 025
12:06 025
15207 020
15:07 020
28:07 010
28:07 010

CL3801 4670
CL3811 407.0
cL3s02 4070
CL3812 4070

85121 2x1 77
65101 229 77

12106 125
12108 128
15507 100 851x1 211 77
15107 100 B81:1 21177

CL3B04 4070 28:1.4 50 851x1 20177
13836 CLI814 4070 28114 SO 681x1 2a1 77

138251 DATA SHEET FOR OC/DC CONVERTERS

Stock No.
62503

$75.00

Full 1 year warranty

Stock No. 13801
PowerSupply For

“Floppy Disc

$109>

13801-1 Dnts Sheetfor 13601 § 25

Winchester Orives

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED
St Cianer
Rating 18 inches ave

ELPAC

Pact No
SOLV15:5
SOLV15-12
SOLVIS1S
SOLV1524
SOLVIOS
SOLVIO12
SOLVI0IS
SOLV3024
Oats Sheet for SOLY Series

OK MACHINE AND TOOL se—

Bt IC INSERTION/
s| EXTRACTION KIT

Includes DIP IC exiraclors and
o

SINTEC
Stock No
13802

Output
Vollage

5-5/8x4-7-8x3-3/16
5-5/8x4-7/823-3/16.
S 5/8x4-7/813.3/16

14 pin
16 pin
181

versatile Volt-Ohm-Milliammeter in

number, funcrion, etc Simg
iohial wire wiapping  trauble

shooting and repair
$1.82 per pack |

engage conoucle surtacesare
CMOS sate and include ground

na lugs. Stock No.
Taa0s . $37.74

SINTEC...

Send for Free Catalog -
over 1100 parts.

www americanradiohistory com



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 a 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 voitage being measured
has a low impedance, the tantalum capactor
could be damaged by a characteristic of solid
tantalums—lack 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 = x/(x-1). When
trying to prove the formula (i.e. how is it de-
rived?) by substituting lc/lg for 8 and I¢/Ig for
x and 1 replaced with Ig/lg, it reduced to lg =
lc — lg. This is incorrect because lg = Ig +
Ig. Atfirst, | thought my algebra incorrect (1 still

did not notice that the formula was wrong)
and cnly when plugging in an assumed x (x
= .99 when 8 = 100) in the original equation
and getting a negative g 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: 1g = Ig/(B + 1)solg = Ig (B + 1)and g
IsB. 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: I = IgB and not I = Ig, 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. 0 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.O. Box 603

as many as nine 14-pin DIPs.
Instant-mount backing
and quick-removal screws
make stacking and racking
asnap, 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
3450 Pineneedle Drive

Mentor, Ohio 44060

[216) 354-2101

TWX: 810-425-2250

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:  ©Onpower-up
16-bit: 8088 AVAILABLE SOFTWARE:
8-bit: 8085 Z-DOS (MS-DOS)
DISK STORAGE' CP/M-85

Built-in standard Z-BASIC Language
5.25 disk drive. Microsoft BASIC

. Multiplan - -
320K bytes/disk SuperCalc o
KEYBOARD: WordStar gt
ngewﬂter-stylé. 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 Optonar.

A}

MMM Ameri

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'tletyoufail. Helpis as'close
as your phone. or the nearest Heathkit Electronic Center.

And what better way to learn state-of-the-artcomputing
techiniques 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 processijng 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 complementcan be expanded
to 768K bytes campared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices.
increasing future upgradability of the H-100.
High-capacity djsk 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!




Learn from outstanding documentation. One of the most
important parts of any computer system is documen-
tation and Heathkit documentation is amorg the in-
dustry’s best. Ourinstruction and operating mai.als 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 manczl. More
complete than most other software documentaton..each
manual not only telis you what the program wil do it
shows you the easiest way to accomplish each task.

We back you all the way. With Heathkit comptter prod- '
ycts. technical assistance and expertise is as-close as
your telephone — or the nearest Heathkit Electronic .
. Center.” Complete technical assistance and service is
Critical circuits are pre-assembled, making the H-100 available at over 60 locations nationwide.
easier and faster to build! 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 pfices that give you more computer for ycur dollar!
See the H-100in action. Visit your nearby Heatkit Elec-
- tronic Center. which |
has the world's first |

Want beadtitul-high-resolution graphics? You cancreate

extensive charts. drawings. graphs and symbols to meet

your needs using the H-100’s bit-mapped g-aphics
F and its 640 x 225 pixel video display.

The H-100 gives you total communications flexibtity.

Three interface ports let you plug in dot-matrx and

letter-quality printers..as well as other peripherals

16-bit 8-bit camputer
Compareithe H-100's exceptional capabilities kit. periphe-als and |
with-other desktop computers: software programs on
: IBM display. See vour tele- |
Heathiif Personal Apple d D -
COMPUTER: H-100 Computer H phone white fidty for |
T T et = the nearest s ore loca- ,
16-hit i 8088 8088 tion. Or mail the cou-
8-bit: 8085 6502 pon today for a FREE.
RANDOM ACCESS MEMORY: ) ==y . full-color Hesathkit
Minimum: 128KB 16KB 128K8 Always in graphics mode, you computer ca-alog
Maximum: 768KB 576KB: 256KB can control each of the H-100's -
FLOPPY'DISK STORAGE: 144,000 screen dots! (Color :
Per Diskelte: 320K8 320K8 140KB graphics optional)
Maximum-intemal: 640K8 640KB 140KB o
8 Floppy Support: NELLELG] _— — — — —— T —— —— — e — — s S S — )
EXPANSION SLOTS: Five'S-100 Five (three Eight
{lour-avaitable) available) CLIP COUPON AND MAIL TODAY TO: I
_— . Heath Company, Dept. 334-994 |
Parallel- 3 Dptional- Benton Harbor, Ml 49022 | |
Senal: 2 Optional ! Please send my FREE Computer Catalog, with details on |
VIDED, DISPLAY. the new 16-bit/8-bit H-100 Computer Kit, today!
Line Columns 255 80 25x 80 24x 80 I
Pixels Colors 640 x 225 640 x 200 €60 x'192 Name - I
(8'colors) {2 colors). ("6 colors) I
320 x 200 Address
{4 colors) |
OPERATING:SYSTEMS: CP M-85. CP M-86 Apple SOS City State - |
2-D0S (MS-DDS)  PC-DOS (MS-DOS) I
UCSD P-System CP-218 Zip — I
nformation current asof 831 82. External disk sl'ovage avallablke soon. _‘
Learn by bU”drng- When you build'and operate the H-100. Heathkit Electronic Centers are umits ot Veritechnology Electronics Corporation. '
o | et N Heath Company and Veritechnoiogy Electromics Corporation are sabsidiaries ot
YOU learn,morelabout thlS sophlS“cated computerls_ys Zenith Radio Corporation Prices. product’ availability and speciications are
fem and its unique 16-bit 8-bit software capabilities subject 1o change without notice

Heathkitms

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

‘Speech Synthesizer|

VoiceTech

OVERALL

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 walilets.

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
_ BROOKLYN, N.Y. 11236

We Accept Mastercard and Visa

TOLL FREE HOT LINR
1-800-221-6838
1-212-348-8000

" MICROWAVE TV |

DCV - 200
@ Ideal for Medium
Slgnal Araas

@ 45 dB System Gain

® 1.9-2.7 GHz

® Buitt in A/B Bwitch
® All Cable & Hardwars

—$129.95 —

MDC - 23D

@ Commercial Stylng

(o

5%
MDC - 23P

® 3.76 eq. ft. Parsbolic

@ 2 Microwsve Stages

@ 57 dB System Galn

® 2.1-2.6 QHz

® Bult in A/B Switch
® AN Cabie & Hardware

® 2 Microwave Stages
@ 53 dB System Qain

® 2.1-2,8 GHz

@ Bullt In A/B Switch
@ Al Cable & Hardwars

—$149.95—

— $199.95 —

WE CARRY A COMPLETE LINE OF

CABLE TV CONVERTERS & DECODERS

.

SATELLITE TELEVISION SYSTEMS B

TRITON:
A NEW APPROACH

TO
SATELLITE TV

DON'T BUY LESS SYSTEM THAN YOU WANT, OR MORE
THAN YOU NEED. ONE PHONE CALL WILL INSURE THAT
YOUR SATELLITE DOLLARS ARE WELL SPENT,

ALL TRITON SYSTEMS ARE EXPANDABLE. 8TART WITH
THE "ADVENTUER’ AND YOU CAN ADD COMPONENTS AS
YOUR NEEDS CHANGE.

NO SYSTEM I8 COMPLETE UNTIL YOU DECIDE IT I8......

ADVENTURER: 10' fiberglass with pole polar mount, Avantek 12°K LNA, Gillaspie

7600A receiver, electronic scaler feed, 100' wire and instructions. 8 2278.00
STARGAZER: The "ADVENTURER" plus East/West motor drive. 2626.00
STATESMAN: The "ADVENTURER" plus a programable motor drive. 9028.00
PERFORMER: The "STATESMAN" with a stereo processor for all stereo formats. 8878.00
EXECUTIVE: The ultimate system with wireless remote control. Featuring a 10'

fiberglass reflector, pole polar mount, IR remote, auto polarization

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

Avantek 1200K LNA, Gillaspie 7600A receiver, scaler feed and

rotator, East/West motor drive, 100" wire and instructions. 3300.00
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“u24-Fordham
owers Prices on G CZX
Test Equipment

7 i i th
Now Fordham is passing on to customers the hugest savings We' re.oﬁenng thelquallty ?(f:r?:Sr?: bprg\rl/cérp{/?/gilljgtssu%npcljieselast
possible on test instruments. To help celebrate the opening of benefits of our xo umengglievablyglow priées.
our new 40,000 square foot facility on Long Island, we've ‘ we guarantee these u

purchased an extra iarge inventory of B&K Precision products.

8-Trace, 4 Channel 100 MHz
Dual Time Base Scope

Model 1500 $1 00
Reg.$2575.00 Now 489 each

31/2 Dig_it LCD
Autoranging

QE >
del 2845
5,?29, $17500 Now

&
> pRECISION
atic, aulo-
y t:;r‘\geguotr?rgll tynctions.
e Range lock holds any g
" range.
e 0.1% accuracy.

e Fast reading.
e 05" LCD display.

T nBoaibA |
‘Q' s ‘[
& ¢

p x.
O Byt B

ra . = Lo

. Q_f!

ritgoon

i
Al

2

1@t i \.i"l'@u.h‘.

Comes With Probes

e Autozeroing. o al
olarity O .
. /r\auntggs, ‘ ‘ { ® 100 MHz response, 3.5nS rise time ® 2nS/div.
Audible continuity ’ sweep rate with 10X magnifier e Trigger views or
. indicator. ] four separate inputs e Dual time base ® 1M ohm

e Varistor and fuse over-

| inputs or 50 ohm inputs ® 1mv/div sensitivity to 100
load protection.

mHz @ CH 1 frequency counter Output ® Delayed

iy sweep, 20 nS to 05 seconds e Alternate timebase
- EAZ:‘S UL 1244 safety - ° Swnoh_mg power supply @ Selectable chop
L eet > frequencies Voltage and current probe calibrators.

f_ft—aw Distortion

. Model 467
Function Generator

Reg. 849500 S
Now ]

CRT Restorer/Analyzer |

Model 3010
o e *4207:,
Now ® Restores color ang

b/w picture tubes

like new! Useg the most
Powerful restoration.
method known with
CRT e Exclusive m
tests all three guns
taneously under a
even CRT's with
real dynamic tes
tracking.

® Generates sine, square and triangle
waveforms e Variable amplitude and fixed
TTL squarewave outputs @ 0.1 Hz to 1 mHz
in six ranges ® Typical sine wave distortion
under 0.5% from 0.1 Hz to 100 kHz e Variable
DC oftset for engineering applications

® VCO externalinput for sweep-frequencytests.

m;nimal danger to the
ultiplex test technigue
of color CRT'g simul-
Clual operating conditions,
common G1 and G2 with
Is ® instant, automatic

i ive ® Works in-
o Fa_s( Kra\i}n")ng(h.er}; '\/Nlé)n'?rf elden(ifiesdleads
T Vivars and FETs @ Randqm Ieg
e blpc‘;:lion e Audible test OK_ beep
Coor;\r:noma(ic NPN/PNP and Si/Ge

— W Master Charge B VISA B COD
" i '
' :a A “ Al master chaige
ll TOII Free [Sam _" > Jd COD's extra (required 25% deposit)

identification.
FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT
an I al iz ) B Money Order B Check
$50.00 minimum order
(800) 645-9518 MY & ngal =
NY.S.(800)832-1446 260 Motor Parkway, Hauppauge,N.Y. 11788
www americanradiohictorv com

ADD FOR SHIPPING AND INSURANCE
$250.00 .......$4.50

$251.00 to 500.00 ... 8.50
501.00t0 750.00 . 8.50
751.00 to 1000.00 . 12.50

over 1000.00. 15.00

€861 HOHVIN

N
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RADIO-ELECTRONICS
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ELECTRONK:
Music ClRcums

CRASH COURST 1N
OIGITAL TECHNOLOGY

SR Aeglaters
One-Shals
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 quickly
provides you with digital circuit fundamentals, including
state-of-the-art components, 1Cs, technigques, 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, burgtary, 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 by means of a light beam
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 ot $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, buteach includes a 3.12-MHz crystal
and & 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-



VIDEO EQUIP

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 Aliows 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 to produce professional fade ins and fade outs.

BP VIDEO GUARD STABILIZER
MODEL
V-1875

our price $45.00 cach

Has self contained A&B and bypass switch. Many
movies, concerts 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 to snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP VIDEO GUARD STABILIZER/

RF CONVERTER
MODEL
V1877

oun price $69.95 cach

Same as above but with a built-in RF Corwverter
that gives the model V-1877 an RF output which
can be led directly to the antenna terminals of a
TV set. 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 V-4803
OUR PRICE $59.95 each

A switcher that can
accept 6 inputs and
direct them to 3 out-
puts. Utilizes switch
similarto one used on
home VCR's. You avoid
signal loss incurred by
using splitters.

@ Master Charge
@ VISA 8 COD
@ Money Order
@ Check

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

OUR PRICE $79 95 each

Consists of two units

- a receiver and
tfransmitter. 20 f. con-
necting cord is detachr
abie 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 V-4802
OUR PRICE $1 9.95 each

Provides remote con-

trol access of all

Video. TV or Cabte

inputs to TV or Big

Screen TV from one

location by thpping

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 flexibility.

N.Y. State
residents add a
appropriate | $251.00 to 500 00 cagsa
sales tax. d

260 Motor Parkway, Hauppauge, N.Y.11788 COU’s extra (required 25% deposit)| over 1000.00.

www americanradiohistorv com

ADD FOR SHIPPING AND INSURANCE

FREE

BP UHF CONVERTER FOR TV
AND VTR

MODEL V-5736
OUR PRICE $24-95 each

s ror $100.00

Use your VCR 10 its

maximum capability.

Record VHF, UHF

Cable or Pay TV while

walching any other

mode.

FEATURES e 36 channels

o Allows complete programming

ot VTR @ Super color quality

e Watch or record any combination

of selectable channels. ® Receives midband,
superband/Pay and all VHF channels on UHF.
® For Beta/VHS type recorders or TV set ® Record
and use TV's remote controt.

BP IMAGE ENHANCER
MODEL V-1860

Dramatically improves
performance

of video

cameras

and VCR's

{oft-the-air

or second

generation
recordings),

by compensa- OUR PRICE
ting for deteriora-

tion of detail and $59 95 each

sharpness. Inciudes video distribution amplifier
with two video outputs, allowing 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

to receive video

and audio signals

from image en-

hancer, guard

stabilizer, video

camera, computer, VCR, etc.

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 {o adjustable RF signal at antenna
terminals. Aliows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

L (800) 645-3518

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

€861 HOHVI
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by (® Bishop Graphics, Inc.
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Introduces

"THE IIIIYTHIIIG 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, ptus 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. ldeal 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
andreliable. 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 .

es&.(soowsz -8766

(8 to 5 PST Mon. thru Fri.)
(In Calif., Hawaii and Alaska, call (213) 991-2600)

- 'I-IM

by @ﬂ!lshnp Graphics. Inc.
5388 Sterling Center Dr.,

EACH KIT CONTAINS a tunl
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.
EZ8954 . . . $63.20"

FOR S-100 APPLICATIONS
Order Kit Catalog No.
EZ8953 . . . $68.20"

FOR STANDARD BUS APPLICATIONS

Order Kit Catalog No. J

EZ8952 . .. $62.80"
FOR EUROCARD APPLICATIONS

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 oft-
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 pcople
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 betfore 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

Anders Model CM-100
Capacitance Instrument

CIRCLE 104 ON FREE INFORMATION CARD

Dept. RE2, Westlake Village, CA 91359 U.S.A.

Order Kit Catalog No. |
EZ8951 . . . $67.50"

DESCRIPTION - [ ouawmiTy
Terminal (Donut) Pad Strips .
300" Center-to-Center 5 Strips
Terminal (Donut) Pad Strips 5

200 Center-to-Center 3 Strips
Conductor Strip — 031 Lw - 1 SLip -
Discrete Component Stnp 1 Strip
DIP Pattern, Triple Pad | 3 Strips
OIP Pattern, Four Pad I 18trip
Donut Pacls — 125" x .040" 96 Symbols
_Copper T Tape — 031" 062”._,190_" - i 1 Roll ea.
insulating Tape — 200 ) 1 Roll
Distribution Strip — 400"

Center-to-Center Single Pad 3 Strips
Distribution Stnp — 100" )
Center-to-Center Single Row i Sﬁi'psi
T0-5 Pattern, 4. 6. 8, 10 & 12- Ieacl o 10 Symbols ea
Power Transistor Mlg Pattern 1 5 Symbo_ls
_SCR Stud Mtg. Pattern 5 Symbols
)Saclo_Knlle Holder & Blade JF ~ One
Alignment Pins . JL Four

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

Weicomed
On Direct
Orders

CIRCLE 13 ON FREE INFORMATION CARD

www americanradiohistorv com

CM-100 |

OVERALL |
PRICE

Anders

EASE
OF USE
INSTRUCTION
MANUAL 1

PRICE
J/VALUE
- 1(2|3}4]5]6]7[8[8]10
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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 1 pF to 25,000 uF in seven
ranges: pFx 10, nFx 0.1, nF, nFX 10,
uFx0.1, uF, and uF 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 (uFx5) 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 uF, 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 uF, 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-/00, 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
M UAL TRACE

Model V-209
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o Money Order
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e Master Charge
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"It youre going tolearn
electronics, you might
as well learn 1t right!”

L "

“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-
vertisecments from other
electronics schools. Maybe you
think they're all the same.
They're not?

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

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

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

Our step-by-step learning
includes “hands-on”
training.

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

But professionals need more
than theory. That’s why some of our
courses train vou to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope vou build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
esscntial to keep pace with electronics
in the cighties.

Qur specialists offer you
personal attention.

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

Pick the pace that’s right
for you.

CIE understands people need
to learn 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, vou move ahead to your
own level.

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

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

CIE can prepare you for
your FCC License.

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

Morz 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 whe take the exam get their
Licenses!

Associate Degree

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

Send for more details
and a FREE school
catalog.

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

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

Cleveland Institute of Electronics, Inc.

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.

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

RE 56

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
outruT 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 72 X
4% 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 uF.

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

poor 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

Trio-Kenwood R-1000

OVERALL
PRICE

EASE

OF USE
INSTRUCTION
MANUAL

PRICE
/VALUE
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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, i 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-7/000 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.

Copyright©1982. Tektronix Inc. All rights reserved. 133-3

www americanradiohistory com




‘As with other modern, general cover-
age receivers, the R-7000 is relatively
compact and lightweight (12% X 42 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 sss mode.
In that frequency range, the radio requires
a high-impedance antenna (in the vicinity
of | kilohm). In the 2- to 30-MHz range,
with a 50-ohm antenna, the sensitivity
tigures arc 2 uV on AM-NARROW and 0.5
MV 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 (re-
quency of the desired signal. In that
mode, the receiver’s bandwidth is nar-
rowed, and interference 1s 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 {requencies. (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! | be-
lieve that the R-7000 could be used as a
separate receiver for amateur-radio op-
cration 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 selcctivity figure is S kHz
and the — 6-dB figure is 2.7 kHz. Those
figures indicates just how sophisticated
general-coverage receivers have become.

The R-7000 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 tinding frequencies
very casy. 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 1-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-
lous modes.

The signal-strength meter is a con-
ventional D’Arsonval movement and
scems a bit on the generous side. [t 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 bali

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.—OK 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. ltisa

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 mode! 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.
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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 .8-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

CIRCLE 114 ON FREE INFORMATION CARD

200 mA; AC voits from 1 volt to 600 volts, and
resistance from 1 ohm to 2 megohms.
Features include overioad 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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1983

Guide to Reliable Replacements
- Consumer « Industriai/MRO
Over 172,000 Soms Stas Megiacomant Ascommendagens

This book carries more weight thanany
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.

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.

“c "I SK Replacement
Solid State

We’ve added 47 pages
and 250 new devices |
to the 1983 SK Guide.
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Themore
logical way 1o 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 23-0z. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Monitor, 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 U.S. resale. Available at selected local distributors. Prices, specifications subject to change without notice
© Copyright 1980 Global Speciaities 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

COCIKPIT

Part 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 fictior. 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. Thz real **pilot’’ is the microcomputer-based
Flight Management System (FMS), the result of more than 10 years of
research. ,
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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
flightcrew 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.

FLIGHT

MANAGEMENT

COMPUTER

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. [t consists of a green-on-black dis-
play and an alphanumeric keyboard,

WINM TAK 04 juAG  ZSMIN

lets the crew concentrate on overall airplane man-

agement it executes all phases of the flight in the most economical way.
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Magnetic Heading -

Display Orientation —

Present Heading ..

DME Distance ——

Airplane Symbol .

Wing Speed
and Direction .

Display Mode —

Optional Compass Rose Display
(ILS Mode Shown)

- Selected Heading

~——-|LS Selected Course

—— Localizer Deviation
Scale

— Glideslope Deviation
Pointer

“—--Glideslope Deviation
Scale

“— Localizer Deviation
Pointer

\\ \ Ambient Light

Sensor

Selected ILS
Frequency

THE HSI (HORIZONTAL SITUATION INDICATOR). Here it is shown in the Instrument Landing System

mode with the optional compass display.

which also includes 14 special function
keys. Instead of using a traditional
typewriter-type of keyboard, Boeing op-
ted for one which is alphabet-oriented.
(See Fig. 2.)

The special function keys allow one-
key access to important information. For
instance, if the captain would like to
check on the progress of the flight, all he
has to do is punch the RTE key on the CDU

PROGRESS
DTG ETA
20Nm

154Nm
END OF F - PLN AT KATL

L
1413z FL 350
1430z FL 350

@ @ LM [ [o]
®©E ©FLEEO
O@OUEMMEMe

. 2—THE
ment Computer System.

ONTROL DISPLAY UNIT (CDU) gives the pilot complete control of the
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console located below and to the right of
the command seat. This key gives instant
access to either of two flight plans entered
inthe FMC. Using the active flightplan, a
press of the key displays the currerit leg of
the flight plan and then reads out its con-
tinuation.

The cLB 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 pEP 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 Fix 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
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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,

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
s to limit engine thrust according to the

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

and modes.

INERTIAL

REFE
u

FLIGHT DECK
DISPLAYS
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T
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BATTERY UNIT |
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FIG. 4—THE INERTIAL REFERENCE SYSTEM uses Ring Laser Gyros. It can align its reference axes o
true north by analyzing the spin vector generated by the earth’s rotation.
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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,
lowa. 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 MmaP 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

CONTROL
COMPUTER

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
1s selectable as desired by the captain or
first officer.

Since the HSI is programmable, the
captain and first ofticer 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

MAINT
CONTROL
AND
DISPLAY
PANEL

: H (FLi (o4 6
Flight Manageme

receives inputs fron
nt System, The Thrust Management Computer and the inertial Reference system.

RUDDER
SERVOS | &

many systems, including the
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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 thateven 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.

Set dead 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 sTaTus 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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IT WASN'T MANY YEARS AGO THAT
shortwave listening was a hobby enjoyed
only by technically capatle individuals
who had tabletops full of complicated
receiving equipment. But that has
changed dramatically over the past year
or two as advanced semiconductor tech-
nology has found many applications in
portable communicaticns receivers, mak-
ing them as easy to use as your TV set.

Today, affordable portable shortwave
radios offer features previously available
only on professional-quality equipment
costing many thousands of dollars more.
And some of the newest portables use
integrated circuits and miniature com-
ponents, allowing the sensitive electro-
nics to be housed in cases that are small
enough to fit in your pocket.

The shortwave spectrum

By international agreement, users of
the high-frequency (shortwave) spectrum
(3.0-30.0 MHz) confine broadcasts in-
tended for general listeners to several seg-
ments of the spectrum, called bands.
Each band is identified by both its fre-
quency and its wavelength (in meters) as

The newest generation of
portable shortwave receivers
offers features and per-
formance previously found
only on top-cf-the-line table
models. Here'’s a look at
what’s available, and what
these small powerhouses
can do.

DANNY GOODMAN

shown in Table 1 Thas, the shaatwave
breadcast band that begins at 9.5 MHz is
also called the 3!-meter band, while the
band of frequencies that begin at 17.8
MHz is called the 16-meter band (see
Table 1). You'li note, of course, that as
the frequency increases, the wavelength
decreases. :

The thing that makes shortwave listen-
ing so fascinating, however, is ihat under
certain conditions a transmitted signal
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can be heard halfway aroundthe world.
That’s because signals with frequencies
below 30 MHz are reflected by the ionos-
phere. That phenomenon makes long-
distance shortwave listening possible.

Because the ionosphere is strongly
affected ky the sun, the nature of that
reflection—and hence, haw far away the
signal can be received—depends mainly
upon the time of day and time of year.
What that means is that not all frequencies
are useful for broadcasting at all times.
What's more. various factors can make
conditions unstable even cn a day-to-day
basis. Radiation from the sun (more
accurately, from sunspots) changes daily
(and, on a larger scale, over an approx-
imately !l-year cycle}, adding un-
certainty as to how well a signal will be
received in a particular area. Signals may
be strong on one frequency today, suffer
from penodic fading tomorrow, and
occasionally be almost inaudible. The
last occurs especially during sudden
ionospheric disturbances.

Broadcasters study radio-wave pro-
pagation carefully to help plan the times
and frequencies for their broadcasts.
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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-
lances 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 comprchensive 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 megaheriz 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;

TABLE 1—
BROADCASTING BANDS
Meter Band Megahertz
120 230 — 250
90 3.20 — 3.40
60 475 — 506
49 595 — 6.20
41 710— 7.30
31 9.50 — 9.78"
25 11.70 — 11.98*
19 15.10 — 15457
16 17.70 — 17.90"
13 21:45 —21:75*
11 25.60 — 26.10°*

*This band will be expanded in the late
1980’s or early 1990's.
**This band will be decreased in the late
1980's or early 1990's.

TABLE 2—PORTABLE SHORTWAVE RECEIVERS

Type Brand/Model No. Price LW AM
Pocket-sized Panasonic AF-085 $ 8995 N Y Y 23 - 18
Sony ICR-4800 89.95 N Y N 595 - 6.2
N N N 9.45- 985
N N N 11.70 - 12.00
N N N 15.10 - 15.50
N N N 17.60 - 18.00
Sony ICF-7600A 159.95 N Y Y 595~ 6.20
N N N 710- 7.30
N N N 9.50 - 9.80
N N N 11.70 - 12.00
N N N 15.10 - 15.45
N N N 17.70 - 17.90
N N N 21.45 - 21.75
Digital General Electric
reacout 7-2990 235.00 N Y Y 23 -31
Magnavox AL999 29995 Y Y Y 1.6 -26.2
Panasonic RF-2600 23995 N Y Y 39 -28
ARF-2900 29995 N Y Y 32 -30
AF-3100 31995 N Y Y 1.6 -30
Sony ICF-6500W 199.95 N Y Y 39 -28
ICF-6800W 699.95 N Y Y 16 -30
CRF-1 1,795.00 Y Y N 1.6 -30
CRF-330K 249500 Y Y Y 1.6 -30
Microprocessor- Magnavox D2924 17995 Y Y Y 5.95 - 1545
controlled Panasonic RF-799 24995 Y A Y 23 -26.135
ARF-6300 74995 Y 4 Y 1.6 -30
RF-9000 3,800.00 Y Y Y 1.6 -30
Sony ICF-2001 34995 Y Y Y 1.6 -30

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

G 3

The Magnavox model ALS99.
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receivers is that they are not necessarily
optimized for shortwave reception and
are. therefore, not particularly sensitive
lo stations other than the powerhouses.
Nor are their circuits sclective enough to
eliminate interference from strong sta-
tions on {requencies closc 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

[L 20

G-E model 7-2990 six-band portable.
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Tuned
Wide/Narrow Dual RF

Size (inches) Wght. BFO Filters Conversion Amplifier
4746 X 6'%e X 1Va 17 oz N N- N N
2% X 5Ya X7 8 0z N N N Y
4% X7V X 1Va 22 oz N N N7 N
14% % 10% x 6 8 Ibs Y YA Y Y
13X 9% 4V 8 lbs Y Y Y Y
9% x 13%2 X 4%s 7ibs, 40z Y A Y Y
9'%ex 15% 4%, 8lbs, 100z Y Y Y Y
4% x 14%6 X 92 7Ibs, 10z Y Y Y Y
6% x 113%x4 4lbs, 10z Y N il N
TVax 17 %9 13 Ibs Y Y ¢ Y
10%ax4x13% 14lbs, 90z Y Y Y Y
13% x 17% X 8% 33Ibs, 150z Y N N Y
Ve X B X2V 5 Ibs N N N

6%6 X% 10546 X 2% 3ibs, 70z N N S Y
11%e X 17V X 5¥%6 11lbs, 70z N N Y& Bl
20%6 X 14%32 X 82 50Ibs, 110z Y Y Y% Y
6%e X 12'%6 X 2% 4ibs Y N Y Y

*For most shortwave bands, single conversion for others.

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 recciver 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 a 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 trequency with
the help of dial markings spaced every 50
kHz

The receiver covers the 49- through
11-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 tfor tuning stability. It uses dual-

The Sony nine-band ICF-7600A.
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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
5Va X 2'%e X Vs 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 JCF-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 (withs
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 tind 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 otfering 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 crystai 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 SW 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 intertering 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-
I 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 sutfer from mechi-
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 recciver’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 buack to the beginning of the band
every time you increment from one range
to the next.

The RF-3/00, like many other port-
ables its size, comes with a soft shoulder
strap for the SWL on the go; it can be
removed 1f 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. Insteud, 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-

SOURCE LIST

= General Electric Company
- Audio Electronics Products
I'_; ~ Syracuse, New York 13221
L= e

Iy et gagnavox
Jeg -A.P Consumer Electronics
-.'il‘.' Y Corp.

- 1-40 & Straw Plains Pike
A 1 thx'ville, Tennessee 37914

~ World Radio TV Handbook
~ cfo Watson Guptill

. 1515 Broadway

' New York, New York 10036

E

Gilfer Shortwave
Box 239
Park Ridge, New Jersey 07656

MFJ Enterprises, Inc.
921 Louisville Road
Starkville, Mississippi 39759

Sony Corporation of America
Sony Drive
Park Ridge, NJ 07656

Panasonic
One Panasonic Way
Secaucus, New Jersey 07094
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roprocessor control until the button is re-
leased. The microprocessor can also store
favorite {requencies in memories; those
can be instantly recalled by just pressing a
button.

The first affordable pushbutton short-
wave was Sony's /CF-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 4 number of
teatures 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. II" 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 quictly 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 incase a station had
briefly faded out when the tuner first
raced by. If' no signals arc 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 keybouard) 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 puage 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 tor 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.
elc. To keep things neat, connect the
wires for pins 1-8 to the wire near the Hi
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 sp many; jot down
the color associated with each pin number
on a picce 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 lett of the jacks. Start at the top

of the board. at the Hi jack on pin9. 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 ruLsk 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 areference. solder wires
to all the terminals of the two switches.
and to the three pads above the OVERLOAD
LED. Then caretully 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

P101
9 10 1 12 13 14 p g
=== i
= - ‘g — l._._‘
4 . 1
‘ 8 7 6 5 4 3\ &2 4 h:
LED 3 ~\ 102
ﬁ1b’.. o =)
ﬂv‘_ TR N NN
i
N.C.
o
000000099 |

N.0.
o [

. 14—EACH TRI

F JACKS 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 vou 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

IG. 16—CONNECTIONS BETWEEN 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
Ys-inch on each side to allow material for
screw mounting of the board; the board
will overlap the cutout slightly. (The
overlup also allows for a sloppy cut,
which will be hidden by the pancl 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 to file slots for the spacers, but
otherwise the fit 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 tor J201
and $201, the power jack and switch. The
best place is on the right side of the box,
near the bottom. That way, they won't
interfere with the boards.

Now for the tinal assembly, which will
go quickly. Clean up the box, removing
any tape or shavings. Mount the panel
board in place with 4-40 X V2 hardware.
Then install the display board; it should
just drop into place. If it doesn’t, check
for a bent LED. Secure it with 4-40 X "4
hardware. Now refer to Fig. 16 for the
connections between the two boards.
Mate SOI and P10l first, then P102 and
SO102. Instatl J201 and S201 on the box
next. Connect the power leads from the
display board to them. That completes
assembly of the IC tester.
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Power sources

The Programma Il is designed to oper-
ate from any 12-18-volt-DC power
source. i you like, you can build the
power supply shown in Fig. 17. You can
use any 12.6-volt filament transformer
with a capacity ot 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 special 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,

BE = e -
FIG. 17—SIMPLE POWER SUPPLY to provide
18-volts DC for Programma lI1.

PARTS LIST—POWER SUPPLY

F301—%-amp fast-blow fuse (and
holder)

BR301—50 PIV, 1-amp bridge rectifier

T301—12.6-volt filament 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
you if there is a short in the display or
panel board.

If everything has checked out so far,
you can proceed. Insert a plug into the Hi
jack for pin 1. Immediately the pin-1
lamp should glow red, indicating a logic-
high state. Do the same tor the other pins,
and if the wrong LED turns red, check the
P101 wiring. Then insert a plug into the
ruLse jack for pin 1. The pin-1 LED
should turn red. If it doesn’t, check the
PULSE switch wiring. Press the puLSE
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 11 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 isa 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, Vgg is ground,
and Vpp, is positive. Turning to the 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 &-L0.) Then,
insert a plug at 16-Hi. 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 14-
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-L0.

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 [C, making sure
that pin | is positioned properly. (It's
clearly indicated on the panel board.)
When the ZIF socket is open, no con-
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a; that of 7400 in b.

nections are made to the IC pins; it’s only
when you close it that V¢, input signals,
etc., 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
go high in sequence.

Reset the counter by removing the plug
trom 15-L0, and inserting it in 15-H1. 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
ruLSE 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 PuLSE switch is released. You

000000PS!

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

Description

12-pin Molex plug
12-pin Molex socket
16-pin IC socket
16-pin DIP header
16-pin ZIF socket
Power jack

Power plug

Power switch

Part no. Connects with

P102 S0O102

S0O102 P102

SO1 P101

P101 SO1

S0O101 panel board

J201 P301

P301 J201

S201 pads on display board

wwWw americanradiohistorv com

have just discovered an important fact:
knowing whether a device is positive- or
negative-edge triggered is vital when
working with counters. flip-tlops. 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 vou borrowed™" your 4017 from
another device. and it didn’t operate as
described above, it's bad! What you've
done is to contirm that the IC opcrates as
described in the databook.

That sort of check came in handy for
me a while back. when [ used 0 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 III pinpointed the problem
quickly—a ““tine print™" error in the data
sheet.

Bv 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 t: Power up the unit. Since the
7400 i1s a TTL device. the TTL/MOS
switch is set to TTL. Do not plug in the
IC yet.

Step 2: Look up the IC in your data-
book. (For your convenience, the pin-
outis indicated 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 IC 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
plugin 16-Hi. 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: Insertthe 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. If
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, vou 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
trom. 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-

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

sics’’ cheap, take it—
no matter what the
condition. Later, you
may (ind 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.
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
from the thirties in

ANTIQUE
RARIOS

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

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
1S not as obvious as a
torn cone, but it is just
as easy (o repair.
Any radio that has
not been used for
many years is likely to
have at least one of
those speaker-cone
problems. Checking
for a warped speaker
cone is a fairly simple
procedure. With the
set off and unpiugged,
of course, remove the
speaker and examine
the cone. (The wires
are usually long
enough to turn the

daily use in your home
will attract much
attention.

[

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, tlea
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

\ ) 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 oft 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
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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 itup if ithas
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.

www americanradiohictory com
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FIG. 1.—MAKE SURE WHEN BUYING an old radio that all chassis parts are
included. Without a schematic it may be impossible to identify a missing
part.

FIG. 2.—THERE IS A SIMPLE TEST to defermine 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
trom 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. 4.—A TUBE TESTER can save you a lot of time and aggravation,
especially if you buy a large numbers of used tubes.

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

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, il that’s not enough, you can expect many offers
to buy your restored radio. R-E
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DVM’

Equip your bench power-supply
with its own digital voltmeter. LS/ circuits

make the project simple and inexpensive.

CLEMENT S. PEPPER

THE POWER SUPPLY | 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 [ wanted to do
a dumb thing like that. High performance
linear and digital IC’s now available
make a built-in digiral 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
MM740925 (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 block-
diagram form, along with the external
resistors and capacitors needed for stand-
alone V-F operation. The principal parts

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.
V, as one input to the comparator, and a
positive input-voltage, Vn, as the
second. If V|y exceeds V, 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
tlowing from pin 1, capacitor C_ is gra-
dually discharged by resistance R until
Vy falls to the level of Vx, Then the
cycle will repeat.

SWITCHED
CURRENT

L.
ll

B

[

ONESHOT

TIMER

INPUT Vioaie
VOLTAGE
(Vi) T4
FREQUENCY
> QUTPUT
AL

FIG. 1—SIMPLIFIED BLOCK DIAGRAM of
voltage-to-frequency converter showing LM331
with external components
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The output device is an open-collector
transistor. 4 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 1s 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 Rg/Riny X 1/RGC,

The current flowing into Cp iSiagvg = 1
X (1.1RC,) X Fgur, and the current
flowing from C; is exactly Vyx/Rj.
which, in turn, is very nearly equal to
VIN/RL. If VI.\J is doubled. FOUT 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. isa
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
tree-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 RE-
SET input will reset the counter to zero. A
high on the LATCH 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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display control-logic.

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.

AM of general-purpose DV

4-DIGIT
DISPLAY

VDLTAGE 4-DECADE

COUNTER/

7D
FREQUENCY DRIVER

CONV

DISPLAY

=60 i
CONTROL
DIVIDER LOGIC

. Low-voltage 60-Hz current is used to clock

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-
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PARTS LIST—
GENERAL PURPOSE DVM

All resistors 1%, Y 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—0.1uF, ceramic disc
C2—1000 pF, ceramic disc

C4—1uF, Mylar or tantalum

C6, C11-C13—0.01uF, ceramic disc

Semiconductors

IC1—TLO84C quad biFET op-amp

IC2—LM311N (or -H) voltage comparator

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

IC4—74121 monostable multivibrator

IC5—7492 divide-by-12 ripple counter

IC6~—7490 divide-by-10 ripple counter

IC7—74123 dual monostable multivibrator

IC8-—74C925 CMOS 4-digit counter w/multi-
plexed digit and segment drivers

IC9—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 Viy 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 because 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



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 Foyr assumes a one-second
timebase.) However, any clock frequen-
cy can be used, provided that Foy stays
the same. The easiest component to
change to compensate for a different
timebase 1s Rs.

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 oft the upper diode and
bypassing the amplifier by virtue of the
lower diode connected to the input. The
second amplifier inverts Vy to provide u

positive output equal in amplitude to the
negative input. When Vg is positive,

both amplifiers invert, but the output of

the first 1s — 2V y Which, when summed
with Vy at the input to the second, results
inan actual inputequal 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 Vi 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 Myvlar 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

Vee RrC]
Vin

1C3
LM331
out

TH Four

GND  'ReF

metal-film resistors throughcut the
amplifier and converter circuits.

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

positive or negative.
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FIG.7—POWER IS TAKEN from power supply being metered. Regulatoré 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
Vims R22 (R20) (l,ms = 20mA)
7 2709
10 3900
13 5609
16 68002
19 8200
22 10000
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 1C7-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. 1 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
vou may want to make the adjustment

www americanradiohicstory com

PARTS LIST—
REGULATOR SECTION

All resistors 1%, ¥4 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
IC2—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 (1 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%, % watt unless other-
wise specified

R1, R3—20,000 ohms

.R2, R4-R6—10,000 ohms

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

‘R8—8200 ohms, 5%

R9, 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% FIG.8—DISPLAY OF DUAL-INPUT DVM can be seen at left of power supply. General purpose DVMis in

R22-R24, R33—3300 ohms, 5% foreground.

R25-R32—180 ohms, 5%

Capacitors

C1, C5, C10-C12—0.01p.F, ceramic disc
C2, C4, C6-C9—0.1uF, 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

1C9—7474 dual D flip-flop

1C10—7408 quad 2-input NAND gate

1C11—7432 quad 2-input OR gate

IC12—74123 dual monostable multivibrator

IC13—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. 9—DUAL-INPUT DVM was builtin 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.

=3 NON-
VOLTAGE INVERTING LED SAHCH
DIVIDER AMPLIFIER

MSPLAY

ANALOG
SWITCH

| VOLTAGE
: T0 N
=3 4-0ECADE
INVERTING FREQUENCY ‘
VOLTAGE COUNTER/
DIVIOER AMPLIFIER CONVERTER DRIVER

0PTO- - 60 MEASUREVENT DISPLAY
ISOLATOR DIVIDER c?_%ﬁ]l L[EEEF'%CUL

FIG. 10—BLOCK DIAGRAM of dual-input DVM. Timing and display circuits are essentiaily the same as

those in general-purpose meter,
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TIMING DIAGRAM FOR MEASUREMENT AND DISPLAY CONTROL

FIG. 11—UPP

ON of schematic of dual-input D

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, 1C4-a, provides
translation to 15 volts for control of the
4016 quad CMOS switch. The switch is
controlled by the + MEeASURE and —
MEASURE outputs of 1C9-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 trom 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

www americanradiohistory com
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LM331

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
a r of this series, we pre-
sented some of the fundamzntals of act.ve
rece.ving anz2nnes. That type of anteana
has several advanfages dver wire an-
tennnas, especially at very-low zad low
frequencies VLF and LF). First, active
antenaas have a short physica. kength.
Tte zctive amteana syszems that we will
d.scuss here arz used with a oa>-mcter
leng whip. That helps reduce the sersitiv-
ity ta local noise from sources such as
power lines Bzcaise of the active an-
tenna’s high input-impecance ard bw
oatput-impedarce, it :s more efficiznt
than & simple wire antenna in convertirg a
received siznal at the anterna to a
cxrzsponding vcltage level at the seceiv-
e-'s entenna termingls.

In zeneral the properties that we want
our active reseiv ng anzemna to have are:
high input-impedance, low input-
capacitance. low output-impedarce, and
m.nimum distort.on/high linear:ty.

Another cbjective is to <eep the circuit
as simple as pessible. A sing_e-stage
JFET amplifier has the best combination
of properties fo- active antenna prezmoli-
fier epplications—and- it allows the Sir-
cuit o be keot relatively simple. (Thss is
not t suggest that thzre migkt rot be
better, morz cemplex circuits, using
s=veral semizoncuctors o7 IC’s )

Wide-band amplifier ci-cuit

The JFET that we have hosento use is
the Siliconi» J-Z1¢ (or U-310 ir. m=tal
czn) That JFET is of:en used as a
grounded-gate t-ansmiss on-line ampli-
tier for TV and M reception (ata 75-chm
inpuvoutput level). The J-310 wil. asual-
ly handle short-duration static su-ges up
ta 1CO volts or so without damage, 0 a

An active receiving antenna -
can dramatically improve
your receiver’s performasice,
especialls at very ow
wequenc.es. Here we wiX
discuss some practical

. cireuits for both wideban:

and narrowband operaticn.

RW. BURHANS

ANWW Aame anracdaion 0 Oom

snghe low-capacitance neon bulb can
provid: irpu static-char3s protection.
Taas is of vahe since semizonductor di-
odes wually Favea much higher junction-
cape:itancz when used as protection de-
vices and, (f ased. would increase tne
irpw capacstance of the preamplifier.

Ir cur appl cation as an active VLF-HF

peemplifizr, ke J-310 s used in a
common-source commeos-drain con-
f guzation wizh inductive fiedback (that
inpo~es toe linearity and lawers the ont-
pit impedzrce). Figure 1 shows our
wideband careuit for the rarge of 10 kHz
te 33 MHz. Note that the fzedback from
d-aia o sowee is large becase of the low
rzsistence of thz transformzr and its 1:1
turn= ratio. $We will discusz how to wind
that transtormer in Part 3 «f this series:
that part wiil cortain actua_construction
2stails.) For the circuit t> operate pro-
parle. the smasformer’s ougput should be
copasite i shzse to its inpu™ (with respect
te gwcund].

The amxi“izr circuit is mtended to be
1sed with = I-meter vert’cal whip. The
zate1a ard its mount capacitances serve
25 part of ar: i1ou- filter. The input capaci-
tancz of thz J=ET is quitz low (abou: 7
pF) The 2 2 :E inducto- at the gate of
the JFET se—ves as a lowpas- filter or trap,.
rescaating with the junctom and circuit
(.nduding =rtenma) capac.ances at a fre-
queacy near 30 MHz. Taat input filter
gide :n recuc ng FM-VEF interference
aver a ranz f 50 to 500 MHz where the
[-mr21er wap cts like a rescnant antenna.

Receiver coupler

Taz reczivar coupler both provides
power to t= d-ezmplifier a—d extracts the
signa. from. the coaxial tramsmission l.ne
CGram: the prezmd). A wicedand receiver
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FIG. 1—THE WIDEBAND AMPLIFIER. The transformer should be connected so that the polarity of tHe

output is opposite in phase to that of its input.

SIGNAL c1
IN 22 12
® * L » S)LOW-Z 0UT
" 1
R1 < R2
51-75Q 5100
3
-
2 HIGH-Z OUT
+ +| C3
1/25V =R 1/25V
TANTALUM TANTALUM
iy 8.12vDC -

FIG. 2—THE RECEIVER COUPLER both provides power to, and extracts signals trom, the amplifier, as

well as acting as a highpass filter

coupler is shown in Fig. 2. Capacitor C|
and inductor L1 form a highpuass L-
section fitter (with about a 10-kHz 3-dB
rolloff). Resistor R1 is used to ensure that
the preamplifier output sees a low-
impedance loud no matter what sort of
receiver is connected. Resistor R2 1s used
for matching to a receiver with a higher
input impedance. That resistor would
cause a signal loss of 6 dB it 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 volts
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
J310 a1 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 preanmip is like a
Class-A amplitier (where the output has
low distortion, but the power furnished by
the DC power supply is much greater than
the power dissipated 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 JFET
biased in that way cannot be made per-
tectly linear over a wide dynamic swing
of the output voltage. Other modes of
operating the JFET with different biasing
have been tried, but they have not resulted
in any signiticantly better performance.
So, ina sense, the circuits of Figs. 1 and 2
are of the “‘simpler is better’” type.

Intermodulation distortion
A wideband active antenna covering

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 broadcast-band
transmitters. The standard mecthod 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;,

f>) versus the output power ol 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-lone
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.

It 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-
tercepr. 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
amplitier's capability. Those measure-
ments are best made with a sensitive spec-
trum analyzer, but an approximate idea
can be obtained by using u 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

7
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FiG. 3—THE HIGHER THE INTERCEPT POINTS, the better the amplifier’s intermodulation rejection.
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over a wide frequency range only where
the local interference level 1s not severe.
The antenna. of course, might be used ina
high-signal arca but the observer has to
exercise some caution in making sure that
the IM signals are not obscuring some
desired signals on the same Irequency.
For the wideband case of 10 kHz to 30
MHz, those intermodulation-distortion
measurements suggest that only a short
antenna of perhaps | meter or even less
will provide the least amount of spurious
responses—increasing the antenna tength
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 with a | -meter
whip can provide less IMD because the
input filter reduces the likely interfering
signals before they have a chance to op-
erate on the preamp input circuitry.
Although the wideband active antenna
should not be used with anything longer
than a I-meter whip in arcas of high
adjacent-channel interference, longer
antennas—perhaps up to 10 meters—can
be tried in a “‘quiet’’ location for operat-
ing in the VLF-LF range. However, when
using long antennas in the HF region there
is an additional interference problem be-
cause the antenna is resonant at more than
one frequency. One rule to follow here is
to keep the length of the antenna less than
Yio wavelength at the highest frequency
used for a wideband system. Although
that is short at the highest trequency, an
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FIG. 4—THE INPUT INDUCTORS and circuit 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 a 48-inch top-loaded vertical con-
nected to a 50-ohm system (as in mobile
CBradios at the 27-MHz region). A prim-
ary reason for using an active-antenna
system is to provide good performance
over 4 wide range with small physical
size. Thus, if the antenna is to b2 used
only for the CB range, it would be simpler
to use an ordinary CB antenna and avoic
all of the wideband problems.

Amplifier circuit—VLF and LF

At frequencies below about 500 kHz.
the amplificr circuit is modified to pro-
vide input filtering and higher voltage-
gain. Figure 4 shows the moditied circuit.
Two input inductors and the circuit
capacitances form a lowpass filter with a
cutoft frequency ncar 450 kHz (sce Fig

10-METER T0 GATE
L
100mH c1
1
8.50pF Yes
NE1 _L
b
25-METER T0 GATE
CBWHIP OF Q1

NE L
L 12-40m

I —

Nf—00 —e—>

:
¢

TO GATE
OF a1

p— AU

R2
1MEG

\AAd

R1

= 470K
e

FIG. 5—VARIOUS INPUT NETWORKS for VLF-LF operation can improve performance at particular

frequencies or increase the antenna’s selectivity.
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5-a). The choice of those inductors is
somewhat critical because the preamp’s
operation depends partly on the resonant
trequency 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
each 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 tor 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
broadcast band.

The output transformer is an ultra-
miniature audio-output transformer with
4 200-ohm center-tapped primary and an
8-ohm center-tapped secondary. (We will
talk more about that transformer when the
series continues.) The output transtormer
has good response to at least 400 kHz,
cven though it was originally intended for
audio-frequency use. The smaller amount
of feedback applied from drain-to-source
results in higher voltage gain ol about + 6
dB at the expense of slightly less power
gain, 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
low pass output filtering provided.

When used with a I-meter whip, the
VLF-LF version of the active antenna—
with an input lowpass filter with about a
450 KHz rolloff—provides higher in-
tercept points with respect to broadcast-
band interterence (although it is about the
same tor interference from other
frequencics). It you are located in a reg-
ion tree from high-power broadcast-band
transmitters, then you can usc 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.
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL CAN 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 Serd for the full color catalog in the elec-

state of the art in electronics. And NTS is the  trorics area of ¥cur choice-discover all the

only home study school that offers you advantages of Fome study with NTS!
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1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
boarc unit featuring on board
printer and display—4K RAM
(expandable). Application Functions:
Central processor—Contreller’Monitor—
Development System. 2. “The
NTS/SYM-1 Microcomputer” 6502
Based CPU—4K bytes ROM
(expardable)—1K RAM (expandable). 51
active 170 iines for versatile interfacing: disk
drives, ASCII key ncaras, cassette tape, etc.

Simulated TV Reception a

3. The NTS/Heath HN-89¢ Microcomputer
features floppy disk storage, “smart” video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandadle to 64K on
board. 4. The NTS/Heatt GR 2001 Digital
Color TV (25" diagonal) f=3tures
specialized AGC-SYNC mtting, filtered
color and new solid-state high voltage
tripler rectifier.
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Resonant input circuit

Figure S 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 pt placed trom the gate to ground,
directly across the | megohm input resis-
tor (see Figs. 5-b and 5-¢) provides a
means of tuning the series inductor for a
peak at the desired frequency range. The
result is a sharp. high-frequency cutoft
with a more gradual low-frequency rol-
loff. The inductor was chosen to be selt-
resonant (remember. real inductors also
have capucitance) 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 usuilly 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
1s 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 untenna 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 permunently located) to
avoid nearby capacitive coupling, which
might detune a very selective system.
One technique tor broadbanding a
tuned circuit 1s to place a resistor in para-
llel with the inductor (See Fig. 5-d). Re-
sistor values in the range of SOK to 500K
ohms can help broaden Loran-C systems
where a wide bandwidth is necessary.

Traps

Series-connected trunsmission-line
traps tuned to local broadcast-band sta-
tions and placed just ahcad 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
trup 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 sufticient 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 WWVRB reception is shown in Table
I. 1t should be noted that a 2-meter ver-
tical whip is about equivalent in sensitiv-
ity to the much larger tlat-top antenna.
However, the flat top is much more sus-
ceptible to noise and interference. even
when it is operated with a lowpass filter af
the preamp input. The effective-height
estimate may not be the same over the
entire {requency range. For example. the
flat top appears to have an etfective height
of about 2 meters at 200 kHz but less than
0.9 meters at 60 kHz. That is because of

RADIO-ELECTRONICS
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TABLE 1

Parameter Whip 1 Whip 2 Flat Top
Physical Height (hm) im 2m 10m
Antenna Capacitance (C,) 10pF 20pF 118pF
Fixed Capacitance  (C, + C;)  15pF 15pF 15pF
Voltage Gain at Preamp (A.) 1 (0dB) 1 (0dB) 2 (+6dB)
Estimated Ground (K) 0.7 0.7 0.05

Coupling Effect

Effective Height (he) 0.28m 0.80m 0.88m
WWVB Reading on S6 S9 S9 +

YAESU FRG-7700
Estimated E-field for (Ep)
WWVB (from NBS chart)
Output S+N for (E, = E; X hg)
60kHz WWVB at Preamp
Estimated (S + N)/N during
60 Hz “quiet hours”
Overall Noise Rating
IM Distortion Rating

150 pV-per-m 150 pV-per-m 150 pV-per-m

42 pV 120 pV 132 pV
+10dB +20dB +20dB
good fair poor
fair poor very poor

www americanradiohistory com

FIG. 6—TRAPS CAN BE USED to reduce
terference from broadcast band stations—in
this case from stations at 970 and 1340 kHz.

K—the shielding effect and conductivity
ol 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 tre-
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 und less local noise from the pow-
er lines.

A general conclusion from all of the
experiments 1s that the local environment
and the ground-conductivity effects of
ncarby structures are the most important
factors in determining antenna sensitiv-
ity. Small changes in antenna location can
produce remarkable ditterences 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
scen in aircraft applications where a very
short vertical whip is used with remark-
ably good performance.)

Low-frequency experimental radio sta-
tion operators have reported good results
in mobile operation with reception of 160
to 190 kHz signals using 2.5-meter CB
whips and parallel-tuned input networks.
We have conducted similar experiments
with Omega and Loran-C receivers in
mobile vehicles where the only problems
were those of shielding trom buildings or
when driving under bridges or near power
lines. An additional problem in mobile
operations is harmonic radiation from the
vehicle’s AC alternators.

When we continue this series, we will
discuss construction details and include
printed-circuit board layouts for the ac-
tive antenna preamplifier and receiver
coupler. We will also discuss how to
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 deltvered 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.

Transtormerless 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 to 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 amplitiers 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 transtormer 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 cach
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

www americanradiohistory com

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 tlows
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
R5 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 {requently found
in completely transtormerless 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 | volt is across each of

€861 HOYUVIN

~
w



RADIO-ELECTRONICS

~
E-Y

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 R8 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 sacross 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 al}, 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-
tormer. 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

IG. 1—POWER AMPLIFIER with driver transtormer. The outputs from Q2 and Q3 recombine across

fed back from the output to Q1 through R¢
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 Cg.

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 car
be used to check the stability of an ampli-
fier with feedback. Start by feeding «
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-ato the one
shown in Fig. 2-b usually involves simply
increasing the value of C. If, however,
C; 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 Cg 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
thatis 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 amplifier, the waveforms shown here ma

y be

observed at the output. The waveforms in a and b indicate oscillation (ringing); the one in ¢ indicates
loss of high-trequency response. All of those conditions can be changed by changing the value of C;
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‘mitter cur-
JSase currents
rrents of Q3
(3 isreplaced
, Or a series

i, to stabilize
nperature var-

. voltage developed across
.1s one of the load resistors in
-vllector circuit of Q1.) The others,
wired in series with R3, are R4 and RS5.
When collector current flows through
Q1, the voltage required to forward bias
2 and Q4 is developed across R3. Tran-
sistor Q1 is biased through resistor R1,
which is connected to the junction of R8
and R9. When idling, the voltage at that
junction is ideally Y2 of + V. 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
teedback 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 Cg helps the circuit
meet that gain requirement. Signal is fed
back through Cg from the output to the
junction of R4 and RS. That is known asa
“‘bootstrapping’’ circuit. That bootstrap
circuit makes R4 appear to be much larger
than it actually is. And, as R4 is part of the
collector load-resistance, the forward
gain of Q1 is very high because it is
approximately equal to the ratio of the
resistance in its collector to the resistance
in its emitter.

Capacitor Cy; 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 Cy in
the circuit corrects that situation. That
capacitor is charged to about Y4 of + V¢
when the circuit is idling. When a peak is
present in the signal, not only is the emit-
ter of Q2 at + V¢, but since the bottom
of Cy; is effectively at the same potential

FIG. ——COMPLEMENTARY PAIRS are used in the output circuit of this amplifier. The signals from

Bl e ) ot

tham 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-
tar is charged to about + Vec/4, the top
terminal of Cg 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 R5 are chosen so that
base current in Q2 and Q4 is proper for the
desired 1dling current to flow through the
output transistors. The values of R4 and
RS are usually identical.  As before, Rg
and Cg torm the negative feedback cir-
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cuit. The method used to find the values
for those components are identical to the
one previously discussed.
Complementary circuits can be used
place of the Darlington pairs in the power-
output circuit. The complementary pair
was described in the article on coupted
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 ot a capacitor berween the
output circuit and the loudspeaker. That
capacitor must have a high value it it 1s 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.
Anelectrolytic 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-
piementary 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, ditferential 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 QS before being applied to the
Q8/Q9 complementary pair. Transistor
Q5 is required because it shifts the phase
of the signal from Q- 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 Q5 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 O 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 1n a previous article, is actually a
combinution of differential amplifiers.

high-quality circuit is a pair of differential amplifiers.

AG. 6—SINCE OP-AMPS are simply combinations of differential ampilifers, they can be usedin 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 cach leg of the
push-pull circuit. Second, the voltage de-
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veloped across D1 and R1 is used 10 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



ADVANCED ELECTRONICS IS PROUD TO
INTRODUCE THE A.W. SPERRY

INSTRUMENTS LINE OF TEST EQUIPMENT.
15 MHz DUAL TRACE PORTABLE | 20 MHz DUAL TRACE W/BUILT-IN

¢ AC/DC powered ® 2mV/Vertical sensitivity e TV
(Video) sync filter e 34” internal graticule, high
brightness CRT e X-Y display mode e Add/Sub
mode with ch.2 invert ¢ Automatic and triggered
time base e Trace rotation adjustable from front
panel o Internal rechargeable pak inciuded e
Lightweight® 12.1 Ibs with battery e Small size
(4.4” x8.8” x11.77)

SPECIFICATIONS

Vertical System CH. A and CH. B-Deflection Factot, 2mv/div -
10v/div, 12 steps ® Frequency Response, DC - 15 MHz (-3 dB)
Risetime, 24 ns ® Maximum Input Voltage, 300 V.DC + AC
peak) elnput Impedance, 1MQ) +5%, 20pF +3pF ¢ Display
Modes, CH-A, CH-B, DUAL, ADD, CHOP e Internal Horizontal
System (Sweep Operation) ¢ Deflection Factor, 0.5us/div. -
0.5s/div (=5%), 19 steps ® Magnification, 5x all ranges e Trigger
System - Sources, INT, CH-A, CH-B, EXT e Modes, AUTO,
NORMAL e Sensitivity, INT: 1 Div or more, EXT: 1V p-p ® Cou-
pling, DC, TV SYNC.

W/INTERNAL BATTERY PAK COMPONENT CHECKER
e . P—%‘
.. [ caLror | -
p— OUR | -
b SPECIAL i
INTRODUCTORY
s PRICES -
- - MODEL
MODEL 620C
315P THE SMALL PQRTABLE
FEATURES WITH BIG FEATURES FEATURES

e Component checker for locating defective
components in or out of de-energized circuits. o
6” high brightness, internal graticule CRT ¢ TV
(Video) sync filter ® Z axis (intensity modulation)
¢ High sensitivity X-Y mode e Front panel trace
rotator ¢ Low power consumption ¢ 3PCB modu-
lar construction ® Comes with 2 year warranty

SPECIFICATIONS

Vertical System CH. A and CH. B-Deflection Factor, 5mV/div-
20v/div, (£3%) 12 steps ¢ Frequency Response, DC-20MHz
(—3dB) ¢ Risetime, 17ns or less ® Maximum Input Voltage, 300
V(DC + AC peak) ¢ Input Impedance, 1M() + 5%, 20pF +3pF @
Invert, CH-B only ® Operating Modes, CH.-A, CH.-B, DUAL,
ADD, X - Y e Internal Horizontal System (Sweep Operation)-
Time Base, 0.2us/div-0.5s/div (=3%) 20 steps ® Magnification,
5x o Trigger System - Sources, INT, CH-B LINE, EXT ¢ Modes,
Norm, Auto ¢ Coupling, AC, HF rej, TV ¢ Slope + or L]
Sensitivity, INT: 1 div or better, EXT: 1V p-p or better.

AW. SPERRY INSTRUMENTS INC.

=ATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS
Models EZ-6100, 6110, 6200 & 6220
e Autoranging on volts and ohms
¢ Self-contained 10 Amp AC/DC ranges (EZ-6110
& 6220)
¢ Low power ohm ranges—applied voltage < 0.3V.
e Continuity buzzer (EZ6100 & 6110), 5 settings
¢ Range hold (EZ6100 & 6110)
e Large 32 digit LCD display
¢ 300 hours continuous operation

FIVE-YEAR WARRANTY

THE TEST EQUIPMENT SPECIALISTS
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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, | have a solution. With this easy
modification, you can use the clock to
turn on any device of your choice auto-
matically. It 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
wuke up more easily. As an added fea-
ture, a three-conductor cable allows you
o remotely control one or two sets of
devices.

[ 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) otfer
the clock **guts”” from clock radios.
However, it you have a clock radio with-
out & working radio, then this sure beats
throwing it out!

The circuit for the modification, shown
inFig. 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
threc-conductor cable. When one of those

PRESET
U &

ICcA-a
cLx 2 14714

Q

CLEAR

switches is closed, it will set its half ot the
flip-tlop mude up of ICl-a and ICl-b.
That causes the output of 1C2-b to go
high, which, in turn, enables either IC1-¢
or ICI-d. That causes onc of the relays to
turn on, which drives one ot the triacs that
power the output sockets. (However, if
you close both remote switches at the
same time, though, the tlip-tlop becomes
unstable.)

Switch S3 is part of the clock. On most
clocks, it is a normally-open switch that
closes when the alarm “‘rings.”” It the
switch on your clock is a normally-closed
type, don’t worry—all you nced to do is
tie it to + 5 volts and tie the K resistor to
ground.

The resistor—capacitor network rejects
all pulses (glitches)y from the switch that
are not long enough to charge the capaci-
tor. When o long-enough pulse is sensed,
IC4-a is clocked and Q is set. That en-
ables ICI-¢ and ICI-d through IC2-b,
which turns on the last device used,
according to the S—R tlip-flop. To turn of f
the alarm, either open S3, or close either
S1 or S2. That causes 1C3 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-
uF capacitor. 1 used two panel lamps to
illuminate the clock’s face. but they are,
of course, optional.

It you don’t want to use the remote
switches to shut off the alarm and instead
want to use only S3 tor that purposc. then
you can climinate 1C3 and 1C4 and con-
nect S3 directly to 1C2-b. If you need to
control only one device instead of two,
and also don’t want St 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 mode!/ 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. 1 also declare that this material has
not been previously published.

Title of |dea

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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temperature.

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. ﬁ’s the only
combination DMM and digital thermometer to give you ali the features listed here and our
one-hand, no-mistake rotary thumb wheels. All backed by Keithley’s 30-year reputation far
lab accuracy. Keithley DMMs and thermometers. The Dragon Slayers.

Write Tom Hayden for free catalog on Keithley hand-held and bench DMMs, digital thermometers and DMM/tharmometers . . and get a free
frameable 9 x 12" copy of our dragons. Keithley, 28775 Aurora Road, Cleveland, Ohio 44139, Phone 216-248-0300.

CIRCLE 9 ON FREE INFORMATION CARD
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NiCr-NiAl

13Z Features

DM

* Full range and function

¢ True RMS

¢ 0.25% DCV accuracy

THERMOMETER

* Fast response

* Thermocouple-based
(Type K)

¢ Integrated TC connector
— requires no adapter

* Chaice of °F or
°C models

* 9° to 2000°F, 1370°C

* $199 °C/$209 °F

€861 HOYUVYIN
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HOBBY CORNER

Light-puzzle solution and more
EARL “DOC’ SAVAGE, K4SDS, HOBBY ECITOR

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. 1 read every one, checked itout,
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

W‘A&n‘vgu’”g;
—
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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 | 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 ofter 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 swilch can
turn the light on or off regardless ot the
positions of the other two.

I 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
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FIG. 5

come {rom 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
R1, 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 formutla: t; = 0.693 X (R1 + R2)
X 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 sumof'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 I'll show you how to do the job ina
much simpler way with a digital clock.
Stick around. R-E
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BIG PERFORMANCE
small .

Video Generator

e Video output for all VCR, CCTV and
Monitor Applications ¥ 1voltinto 750
load

e RF output: CH 2, 3, 4
® Scope trigger output for V or H sync

e 10 step gray-scale staircase signal
for video circuit analysis

e 10 bar and 3 bar gated rainbow pattern
e 8 other dot, bar and line patterns

e QOperates from 2 std. 9V batteries or
115VAC

¢ Single slide switch control

e Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.

THE 240 DOES SO MUCH
FOR SO LITTLE!

HICKOK

the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cieveland. Ghio 44108
(216) 541-8060 . TWX: B10-421-8286

CIRCLE 85 ON FREE INFORMATION CARD
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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 highon one of its output pins.
A new digit entry will result in a new
nybble on the bus and anew 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

— LCONTROL
BL{ping
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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 LamP 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 with555’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

3
N
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FOR CABLE TV L4
The SWD-1 Video Converter is uti- ' . ‘ .
= lized on cable TV systems to re-
- move the KHz's signal from a
distorted video {channet 3 in/
<l o out) and also pass thru the - () -
Fat normal undistorted/detected
o g audio signal. Rocker switch
selects operating mode to remove KHz's Ba bi Ele 0 deo
distortion from the video or pass alt other chan- - >
nels normally. Simple to assemble—less than 30 ARC go O 3
minutes. Pre-tuned. Input/output Channel 3. Impedance Pa Decode able deo
75 ohms. 117VAC.
SWD-1 Video Converter Kit .. ............ . $69.95 RS deo Game 0sed
v a g ae and 0OCO D er as
CESSOR -
e~ cd d D (1D O
VIDEO STABILIZER =

., Simple Simon Video Stabilizer,

Model VS-125. eliminates the ver-

tical roll and jitter from “copy guard” pt "lftd six mef ‘L
video tapes when playing through | sources of vndeo 5|gna|s and provide thé flexibility of

large screen projectors or on an- | djractir g the inputs to any or all of the three outputs
other VTR. Simple to use, just adjust e 9 p Y P

lh'e lock control for a stable piclyre. Once the cor‘mol is set, the tape Now you can eliminate ... the drudgery of disconnec(ing and £
will play ali the way through without further adjustments. Includes g 5 - r ; 5
12V power supply SPECIAL reconn acting your video equipment each time you use it ...
VS-125 Video Stabilizer, wired . . . .. reg 54.95. . $30.85 | the tangied mess of cables which are |mpossabh.e to trace :
out ...n3t being able to use more than one function '
ODULATOR| ata time.
Not a Game Type Modulator . . : . .
The MBS-1K1t comyerts Video/Audio | Bambi lets you enjoy using your video equipment the FREE
signals to a crystal controlled RF way it should be ... electronically and on line at the Bambi
output for TV Channels 3and 4. | push o a button. § Poster
The MPS-1 Moduiator inputs with
#2  are designed to match all TV ] Model BEVS-1 completely Wired and - i i
Cameras and VCR's and features a Assembled. Includes comprehensive Instruc g purchase
voltage regulated power supply, power tion/Operation Manual and Decal Set for $1 2 995
Assembly switch and LED indicator. No Tuning Required. customizing your Video Switch installation,
Time Operates an 117VAC.
Approximately
S Minutes MPS-1Kit. ... ... .. i — e ——— 'F__._:_____________—_l_
BAMB! FieC1W de ek R
““""'n;::-:u'“'-s‘tl @™
@ 4]
MDS-AMATEUR-ETV 32 ELEMENT e ~
Bambi's front panel was designed with the Check the quality of Bambi against that of Bambi‘s Specifications
:Qa user in mind. Computer styled construction, much higher priced compatition. All solid : lnDut/lolulpul Impedance adési‘:rg
-35'5 ®1.8-2.5 GHz & with soft-tauch keyboard (rated for over 10 state electronic switching provides low atten- o i'g;: ] 2d8 +10B
@ 23dB Average Gain @ Commer, million operations). arranged in matrix form uation (3dB). wide frequency response (40- ® input Return Loss 12dB min.
©® Die Cast Watarproof Housing with 4% x 2'4" allows easy input/output selection without 890 MHz), and excellent isolation between ® Isolation 65dB min.
Ares tor Electronics ] refering to 'thans Func(_:ons‘selec(ed through  signal sol:rczss(e;ch.llq sn:ct?on individually : EKO:::‘;::; 10‘/“1\’1\/:;‘5% ';HWZ‘V:
® Includes P.C. Probe, F-61 Connector and Mounting | the key are y displayed on for 65dB min. isolation) ® Weight 4% ibs

the 18 LEO status indicators.

MAE-2 32 Element YAGI Antenna . . . . ... . . ... $23.95 3
Kato Sons’ Down Converter Kit 1.9 - 2.56Hz2% 7+11 PWD PARTS K
Designed for Simple Simon by former Japanese CQ Amateur Magazine's UHF |HTRUDUG|HG nun

Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum
gain. Circuit board fits inside MAE -2 antenna housing. Requires 1 hour assembly. 7+I ‘ PWD

IC and capacitors pre-soldered PMITS KITS

Model KSDC-KIT 1.9 - 2.5GHz Down Converter Kit . .. . . . .$34.95

g PART
. No No OESCRIFTION
Kato Sons’ Regulated Varible DC Power Supply q e e _ nsoaee
For use with KSOC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled 2 20B1-PWD Printed Cicuit Board, Pra-dritled . 18.95
with Attractive Cabinet, TV/Converter Mode Switch. Frequency Control and 3 3TP11-PWD PLB Potentiometers 4-20K, 15K, 2-10K, 2-5K,
LED Indicator, 1-1K, and 1-50k. {11 pieces}. . . . 8.95
Model !(SPS-M Assembled Power Supply . . .. .. ... $23.95 4 A4FR-31-PWD  Resistor Kit, %W, 5% 29-pes, %2 W 2-pes . 4.95
6 SPT1-PWD Power Transformer, PRI-117VAC, SEC-24VAC
ORDER ALL THREE ITEMS at 500ma 9.95
"Ts';EcLArlﬁ Y MAE-2, KSOC-XIT and $7495 6 6PP2-PWD Panel Mount Po|en(|oma|evs and Knobs, 1-1KBT
INTR Dll’l‘ S R KSPS-1A for Only ... ... ... and 1-5KAT with switch ... ... ... .. 588
SAVING Regular price i ondered separately 562,85 7 ISS1TPWO  IC's T-pes, Diodes d-pes, Regulators 2-pcs,
— CD-AX CABLES ARE NOT INCLUDED — Transistors 2-pes, Heat Sinks 2-pcs . . 29.95
" . 8 BCE14-PWD Electrolytic Capacitor Kit, 14-pieces. .. 6.9%
ZYZZX VHF-UHF Wideband Antenna Amllmlef 9 9CC20-PWD  Ceramic Disk Capacitor Kit, 50 WV, 20-pcs 795
g P! ﬁ - W 10 10CT5-PWD Varible Celamjc Trimmer Capacitor,
o > 5-85pfd, 5-pieces . . 495
( a . 11 11L5-PWD Cail Kit, 18mhs 3-pcs, .22pahs 1-piece (prewound
/ L e inductors) and 2 T37-12 Femte Toroid cores
| O awet with 6 #. #26 wire. .. . 6.00
. 12 12ICS-PWD IC Sockets, Tin inlay, 8 pin 4-pcs, 14 pin 1-pc
Revolutionary New HYBR1O IC Broadband Amplifiers and 16 pin 2-pcs. .. . .. .. 295
Model ALL-1 12dB Gain 13 13SR-PWD Enclosure with PM Spaakar and Pm—dnllod
50 MHz - 900 MHz Model ALL-2 35dB Gain Backpanel for mounting PCB and Ant. Terms . . . 14.95
mmvﬂ}s aKr: MIAMM%M;LW'I: =\T=’in !he:r_ndd E:h unit \M"I ;;M ::vw mr_vo;css ahr\:\ 5 14 14MISC-PWD  Misc. Parts Kit, Includes Hardware, (8/32, 8/32
available in Kt of Assemi m Ideal for outdaor o indour use 1/0 impedance is 75 ohms.
Ampifiers include segarate co-ax teed power supply. Easiy assembled in 25 minutes No cos, :ngrig(ol‘ss&izzol::"::v ::B':Z::Z', m" L 3.95
capacitors to tune or adust - Switch, Fuse, Fusaholder, .8
ALL-1 Compiete kt w/power supply  $24.95  ALL-1 Wired/Tested w/pws supply  $34.95 15 15MCT6-PWD  Mylar Capacitors, 14-pes and Silver
ALL-2 Compiete kt wipowes supply  34.95  ALL-2 Wired Tested w/pwr sopply  44.95 Mica Capacitors 2-pieces . . . 195
When Ordering All Items, {1-15), Total Price. . .. ........ .. 159.95

0'-" New SWA ‘4-5d8 GAIN, ‘4 ELEMENT a BUY WITH CONFIDENCE . .. BEWARE OF LOW QUALITY IMITATORS. All of
cnnNEn REFLECT['R YAGI ANTENNA c “sTn M E R N nTI c 2 our kits consist of New, 1st Class, RF Quality, Parts Engineered for Optimum
) Operation, not factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You will

| ¢ T >R never get stuck with a BAG OF PARTS when ordering from Simple Simon.

> S aeETS T i Mail Order O
s SIMPLE SIMON ELECTRONIC KITS,™ ING. sexa Chec” or money Order Minimorm
STVA-3  YagiAtenns, 14508 Gain, Selectabe 75 0300 b | 3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103  Order: $16.95. Add 10% Shipping and
Channel 60-80. $19.95 Handling on orders under $40.00. For
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Channel 44-52 $19.95 QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00

RG-59/U 75 ohmLowLoss CoaxCable. . . $.12p/ft.  F-59 CoaxConnector. . § .39 ea. 1- m- 78 2-3 7 1 6 — VISA and Mastercard Acceptable —

MT-1 Special UHF 75 300 om Matching Transformer $1.45 e, | Outside Nevada Call: *Check orders will be hetd 30 days before shipping.

www americanradiohictory com

£861 HOHVYIA

=]
w



RADIO-ELECTRONICS

o]
'

RCD
1 WENPAD
ENCODER

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 haif 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 wili 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
tor 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

www americanradiohicstory com

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

1 40 CHANNEL

CONVERTER
$ 38 Regular $69

Advanced Solid State design and ciruitry

allows you to receive mid & super

band channels. Restores programming

to Video Recorders.

36 CHANNEL
— ) REMOTE CONTROL
i CABLE CONVERTER
$88.00
LINDSEY JET 1 WIRELESS
THE ULTIMATE CABLE T.v.
CCNVERTER
36 CHANNEL
INFRARED
REMOTE CONTROL
COMPLETELY
$169.00 PROGRAMMABLE

Send $1 for Complete Catalog
VISA ¢ MASTERCARD ¢ COD

psRecT VIDEO saLEs
P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533
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ENGINEERS CHOOSE
PANAVISE!

Being professionals, they demand the very best.

CONVENIENT
PORTABLE
VERSATILE
ACCURATE

Model 381 Vacuum Base \

Panavise
PANAVISE, America’s largest

manufacturer of work positioner&

has a fullline of interchangeable
bases and heads to fit all your

laboratory and production line needs.

PANA Y

O.r catalog explains it all.
Send for one today.

ith
Jited Apnire g
uvicl Lditn

Suggested Retail Price $37.95

For more information, contact your dealer or PANAVISE
PANAVISE PRODUCTS, INC. 2850 E. 29th St., Long Beach, Ca. 90806 (213) 595-7621
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POCKET SCANNER

GLOSE

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
choice of police, fire and
emergency calls and get ex-
tra features like channel
lock-outs, manual control,
two antennas plus an AC

\

1

ouT

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-
ered the price a full $110. Plus you
get two frequency crystals of
your choice at absolutely no
charge. And, you’ll have our 25
day no-hassle refund privilege so

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

¢  home in spare ume.
0 previous experience needed!

No costly School. No commuting 1o class. The Original
Home-Study course that prepares you for the FCC Radio-
telephone license cxam in vour spare time! Passing the exam i

your ‘‘ticket’’ to thousands of exciting opportunities in
Communications. Broadeasiing, Mobhile two-way systems,
\Microwave stations, Radar installations, Aerospace and more.

NONEEDTO QUITYOURJOB ORGO TO SCHOOL
You learn how to pass the FCC 1 icense exam al home a1 your

UOWEIYIOU INOYIm aBuBYD 0} 108gNs $80Ld

you can try it out before making own pace with this easy-to-understand, proven course. Within

es ) a few short weeks you could be on your way (o being onc of

f $ % your decision. Don't Delay. Sup' the highest paid workers in the efectromes field. It's that easy!
! Includes TWO FREE plies are limited. Call Today. U.S. Federal taw requires you 1o have an FCC License if you
frequency crystals. want 10 operate and maintain virtually any communications

Additin:Zl crr‘\’/stals 24 hrs. a dBY 7-d8YS a week. svstemn — you don’t need a College degree to qualify, but you

$4.95 ea., other DO need an | CC License. With this Home-Study course.

accessories available.

you'll be ready (0 pass the FCC Government licensing exam in
a remarkably short time. Send for FREF facis now. No
obligaion. No salesmen wilt call.  MAIL COUPON TODAY!

Order product 1050. Visa/Master Charge or COD customers

may call toll free. Or send check for $79.95 plus $2.00 e e e el L =
shipping and handling. 90 day warranty. 1 Comma"D pRODUCTIOHS X
1 PO, Box 2225, San Francisce, CA 94126 ' 3

1 0. Box , San Francisco,
MTN 800—528'6050- Ext. 1035 § Rush FREE fac: on how | can prepare for my FCC 1 I
PO Box 215 In AZ 800-352-0458 Ext. 1035 B License ar home in my spare time : f._O‘

n - - .

Yankton, S.D. 57078 § oA R
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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. |. That’s why you find such huge
heat-sinks in carly models.

RN

D)

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 ot 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 clectrolytic
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.)

It 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 gcts 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
nozzlés 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 [ tried it
in a tube-tester. it would come up to nor-
mal for exactly 60 seconds. then drop to
zero! 1t 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 [ tried it in a curve tracer, I 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. It | 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 1C
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 it 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-
obtrusively on the table or concealed on a shelf,
and you'll be abte 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 pertect 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 smallest microphone. it's
a miracte 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) )

Model 9-DX is a tong-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, tor $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
ditterent characteristics. The person on the other

end of the phone won't

know it's you.
The VOICE
CHANGER is more
than an “electronic
handkerchief” — it
e doesn't cause your

.~ voice to sound filtered.
=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. f you live
alone, you can get rid of pesky calls by pushing
Channel 1 or Channel 2 and saying, “gorry, that
person isn't in.

How It Works

The VOICE CHANGER is powered by two
ordinary perlight batteries. One set of lead-in wires
connects to your telephone base; the other clips to
the wires leading to the handset.

Pushing the button iabeled "Ordinary” puts your
normal voice through the line. Pushing “Channel 1"
changes timoer and texture. Pushing “Channel 2"
creates difterent 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

The VOICE CHANGER is yours for $99.95 — two
for $89.95 each (pius $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 br=athing — 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 weten't there. If
you're coming home late
at night ang think
intruders are in your
residence, let SUPER-
EAR find out for you.
Want to know if the
meeting is aver in the
room with the closed
door? SUPER-EAR will
tell you in a second.

SUPER-EAR is undetectable from the other side
of the wall. The quality of sound has amazing
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 it to pinpoint hidden squeaks in
your car or the source of mysterious engine noises.
Construction experts use it to check for ftaws 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 yourself, a friend, or a pet. You can
evenhear a bird's breathing.

The only source for SUPER-EAR is New
Horizons. Choose trom two models — Model SB-5,
with ultrasensitive microphone $139.95 (two for
only $129.95 each), or Model SB-1, with suction-
type microphone, $99.95 (two for only $89.95
each).

give you superhearing — through
walls,

up to 1/2 mile away.

The Private
Transmitter/Receiver

The NCZ-10 broadcasts on  **
a special radio band. No one
without equipment can hear
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 two 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.

QOne 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 batteries enable you to operate the
receiver for 40 hours continuously, the transmitter
tor 35 hours.

We Absolutely Guarantee!

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 {oll-

free 24 hours a day, seven days a week

800-824-7888

Ask for Operator no. 5651
(in California, call 800-852-7777)

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 tor $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)

H€‘ A ' FDR'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

I 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 I “‘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

[ had a GE YA-E that kept blowing its
horizontal amplifier, Q702. I found that
two capacitors were shorted and leaking
electrolyte. respectively. One. the .0075-
uF, 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-uF 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

I

ININIZADS

AND

RESERVE
YOUR SPACE

6 < rate $550 per each insertion
Reaches 220.500 reaaers.

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

www americanradiohistory com

mugglers? Secret
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.
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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

# AMATEUR
7/ MICROWAVE
RECEIVER

o o

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.
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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

TeleMatic’s Update Klt (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

TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEC 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.0. BOX 26601-RZ, SAN FRAN-
CISCO, CA 94126.
CIRCLE 38 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. Cali: 800/227-
3800 X 1130. (In CA 800/792-0990 X 1130).

CIRCLE 84 ON FREE INFORMATION CARD

.

VAGNIFIER LAMP FOR LESS
All metal construction, UL approved 5", 3 X
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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cancronll) EXT AL
wETER

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 naor .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. I
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Still the best GRAPHIC EQUALIZER kit
=See Radio-Electronics 5/78 cover story |
12 bands/channel - *.02% distortion - I
«*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
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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, shippingto ORA ELECTRONICS
DEPT. RE, 18215 Parthenia St., North-
ridge, CA 91325 (213) 701-5848.
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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 dvnamic
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
NES570 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-

g ——y_s
| RECT. CAP A RECT. CAPB
2
RECT.IN A RECT.IN B
3
] AG CELLIN A AGCELLINB
==
GND Vee
54
INV.IN A INV.INB
g, a Ry-B
]
| OUTPUT A OUTPUTB
8
| THO TRIM A THOTRIMB
e
FIG. 1
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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.

THD TRIM
Foooe ==
]
|
! RUZK lour
SRV [7TTTTTTS
GAIN CELL
1AGIN - \
| R ‘TIG
10K [
2 RECTIFIER|
; bt
| RECT IN I
N s =
“ RECT CAP
FIG. 3

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), anop-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, [oyT, 1s fed to the
inverting input of an on-chip op-amp that
is biased at Vygg. 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 muay not provide enough low-
frequency filtering. In that case, residual

low-frequency signal components will
appear on Ig 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.

FiG. 4

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
Ra and R, as expressed by the equation:
Ve our = (1 + R3/R4) Vgge. When
Ve (the supply voltage) is higher than 6
volts, R, should be shunted with an ex-
ternal resistor to bias the output up to 2
Vee-

Resistor Ry 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 Rj.
You can also connect an external resistor
across R, to change the bias to any value
desired.

(o]
o
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The basic expander

Figure 4 shows the circuit of a basic
expander. Input signal Vy is applied to
the rectifier and AG stage inputs in
parallel. The expander can handle a sig-
nal input up to 3 volts peak. Rectitier
input current can be as high as 300 pA.
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

Roci  PRoc2

Cin

peak. use suitable resistors in series with
R, and R to limit currents to the specitied
values.

Voltage offsets in the AG stage can
cause distortion; primarily even harmo-
nics. The THD TR pin pernits a com-
pensating external voltage to be applied to
neutralize the eftect of the otfset voltuges.
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
rrim pin. The value of resistor R 1
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, und 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 transter-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 Ry or Ry (but not
both) may be needed to adjust transter
linearity. To correct low-level tracking
error. select a suitable value for R rang-
ing from around | megohm to 100K or for
Ry between 250K and 5 megohms.

FIG. 5
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SEE YOUR DEALER TODAY

FROM

Firesti’

-ANTENNAS -
-ACCEBBORIES -

HERE’S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO

/%\
‘ AND CB

| ‘Firestik’Il

GOLDEN DEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED”

HIGH PERFORMANCE ANTENNAS
ALSO ANTENNAS FOR
: CORDLESS TELEPHONES
X MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

‘Flrestlk’ Antenna Company
2614 East Adams 'Phoenix, AZ 85034

Name
Street
City
State

—

Zip
Serving the CB and

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY

CIRCLE 27 ON FREE INFORMATION CARD
-

2 NEW
OoOPTO
DESIGN

LU

Now you can

have 36 different

options for easy LED

design right-at your finger tips!

Opto Designer |1 Opto Designerll
180 T-1 and T-1 180 Round Square.

Red. Green. Yellow QOrange Triangular Rectangular

and Red-Orange LED Lamps and Cyhndrical LED Lamps

$19.95 $24.95

Send for FREE LED BROCHURE:
e 3mm(T-1) 5mm (T } * Round ® Square

e Cylindrical ® Triangular * Rectangular ® High
Intensity ® Custom e Arrays e Two-color Round
Rectangular ® Level meter panel displays

FREE 100 CB-50 T-1% mounting
Clips if you order within 7 days

E K 14803 NE 40th Street. Dept. RE033 B
1 Redmond WA 98052 1
I YES. | would like to take advantage of your offer Il

| O Send me — Opto Designer | @ $19.95 plus I
I $3.00shipping and handling

1 O Send me — Opto Designer Il @ $24.95 plus [
I $300shipping and handling 1
: Name :
I Address 1
: Company :
: City St 2ip :
1 Signature [ |
i Piease charge my O Mastercard Ovisa i
: No Exp :
I CALL TOLL FREE1-800-426-1044 I

CIRCLE 31 ON FREE INFORMATION CARD

€861 HOHUYN

[{e]
g



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-ump output. The variuble-
gain stage is set to provide AC teedback
only: DC feedback is provided by an ex-
ternal low-pass network composed of
Riyer. Rpea. and Cpye. The sum of the
values of the two fecdback resistors de-
termines the bias at the op-amp’s output.
The output voltage Ve our can be
written:

R + R
Voc our = 1 + —oc 0C2 Ve

4

— (1 + Docrom) 1 gv
\ 30K

When internal bias resistors Ry and R,
are used alone. the expander output will
be:

R3
Vocour = 1 + R4 Vger

20Ky
= "1 + 30K 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 uA
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 eftective value of R re-
duces the circuit’s iput impedance.

A high-fidelity compressor

Figure 6 shows a circuit tor a hi-fi
dynamic compressor that would make an
ideal accessory for your tape-recording
sctup. It features high gain and wide
bandwidth. lts external rectifier-
capacitor (C9) is not grounded. Instead, it
is connected to the output of an op-ump
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 clump 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 tupe 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 CY. 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 tuke a look at the expander circuit,
before we go on to other things. next
month.

This material was abstracted trom the
Signetics Compandor Product Guide
trom 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 National High Biood Pressure Educatian Program,

U.S. Departmenl of Health, Education, and Welfare.

AMATEUR MICROWAVE TV ANTENNA

THE BEST FOR LESS!

M-21 SYSTEM FEATURES

THIS CATALOG IS YOUR KEY TO
INCREASED EFFICIENCY AND
PRODUCTIVITY. AND BECAUSE IT’S
FREE, YOU’VE ALREADY STARTED
TO REDUCE COSTS!

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

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 unigue in the
way they perform.

TITAN Il SYSTEM FEATURES
High Gain System.

22" Parabolic Antenna

Microwave Downconverter

enclosed in probe

$70.00 Single/$60.00 5 Lot You may know
about our Wire

M-21 & T-2 Systems Strippers...but

come complete with: d
Power Supply & Coax . \f/ye also offer t;lhet ~— i? J
Amateur Microwave Systems - inest power electric £8P b, T f
not available to Michigan Residents. e TR desoldering tools, termination kits, ——

wire and cable cutters, slitters, crimpers, and low cost

COMPLETE SATELLITE RECEIVING SYSTEMS voltage testers, available. Ask for your copy of The Wire

8 from $1695.00 Dealer inquiries invited. Handlers today! Just send your business card.

z
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g PETE'S ELECTRONIC SERVICE & S'UPP.IE;Y ﬂ pALAD I N

e 33117 Gratiot » Mt. Clemens, MI 4804 =

0 (313) 791-5551 = CORPORATION

§ MASTERCARD e VISA C.0.D. A‘c‘cepted Suite 1086, 31332(\:/;3 E}onliréa]sg,\g/\//ltﬁtglig-wllage. CA 91362
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 JAPANESE

| SEMICONDUCTORS
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2300 MHz VARIABLE DOWNCONVERTER

B T O R O S L 2 Rt e e R ety
!

ANTENNA KIT - 3%?3\ PARTS |CONVERTER
$‘|695 o 22 WASHERS { Converter P.C. Board “"‘:\\ K'T
) 31 SPACERS Plated through holes

N MOUNTING BRACKET for stability........ $4.95 $1695
6" RG 174 COAX Power Supply - =
i IFD CONNECTOR . 35" ROD P-C- Board .......... 295
: PR MRF 901 ... ..2.00
D NEO2135 495 | P.C. BOARD PRE-DRILLED
2 DRILLED END CAPS o HARDWARE S i S -
2835 Diodes 95 | SOLDER PLATED WITH
.001 Chip PLATED THROUGH HOLES
POWER SUPPLY Caps. ... 10/395 | FOR A MORE STABLE PIC-
Complete Choke Set of 4.....1.95 TURE. rMELD !
K'T Down Converter LM 317 Regulator 1.25 . 2137 HoT TEHNS
System ‘F’ Connectors g W
INCLUDES Chassis ... .50 iodes
$1695 ANTENNA KIT Wall Transformer 6 001 Chip Caps.
——t il oL AL 12 VAC 700 MA...4.95 9 Resistors  *
POWER TRANSFORMER P.C. BOARD SPECIAL $49.95 ‘U Bolt .. 95 4 Prewound_chokes
COURSE TUNE POT. RF CHOKE : BALUN 1 Electrolytic Cap.
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm.....1.95 1 Pre Made Probe
3 ‘F’ CONNECTORS WIRE DISCOUNTS BALUN
RESISTORS & CAPS 2 SWITCHES | afy Price in Adv. | for rabbit ears. 295 |9 @ @©@©@©@©@©@@®®®
LED WITH HOLDER 4 DIODES g 129 o | . *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 pos. 189¢ ot § WITH CONNECTORS EDWI';!EEAJD;% %%m&g%%
50 pcs. 259% off FACTORY MADE )
W00D GRAIN CABINET WITH SILK 100 pes. 30% of 100 Ft. $17.50 CAN WITH PROBE & CABLE
SCREENED front and back $10.95 Extra 1000 pes. 359 off 50 Ft 950 CONNECTOR ATTACHED.
BUILT POWER SUPPLY. $34.95 oy maped i 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 lE crpon'c
trouble shoot 750 | To Order Call s00-428-3500 317-201-7262
add ... 50 Complete Kit Weighs 10 pounds. Please add Sufficient Postage -
sn. | RAINBOW
power supply. $12.50 Indianapolis, Indiana 46268
plus any parts needed.
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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
tunctions 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
sclecting 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 tall
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 {ine for routine
office paperwork. file reports, or in-
formal documents. They are not gencral-
ly considered good enough tor generating
prolessional-looking correspondence,
however, or for documents that need to be
photocopied. If your oftice 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 ofter very tust 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 (o those pro-
duced by impact printers, some dot-
matrix printers producc 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 difticult
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

Imipact 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 usc 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 suy that
dot-matrix printers are silent—
sometimes the lower-volume noise they
produce can be more irritating than that
made by impuct 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 u
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. |, are praised by many

[To]
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EFOR ONLY $129.95 Learn Computing
:From The Ground Up

Build a Computer Kit that grows
with you, and can expand to 64k
RAM, Microsoft BASIC, Text Edi-
tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

tere s the low cost way (o leatn the fuddamenials of com
puting the all important basics you'll need more and
more as you advance in computer skills For just $129 95
you gel the advanced-design Explorer/85 motherboard,
with all the features you need to learn haw to write and
use programs  And it can grow 1010 4 system thal s a
match for any personal computer un the market Look at
these fealures BOHS Contral Processing oot the
microprocessor heart of the Explorer/s8s (Join the
millions who will buy and use the 808G/B08S \his year
alonel)  Four Btnt plus one b bt mput/nutput ports from
which you can input and outpul vour programs as well as
control exterior switohes relays [ights elc a cassetie
interface that lets <o siore and reload programs you ve
learned to write Ieluxe 2000 by te aperuting
system/monitor makes 11 eusy 1o learn computing 1in
several important wavs @ |1 allows simpler faster wnit
ing and entering of programs ® |1 permits access by vou
to all pans of the system su vou can check nn the status of
any point in the program @ 11 allows tracing each pro
gram siep by step. with provision for displaying all the
contents of the CPU (registers flags. etc ) @ and 11
dues much more!

You get al! this in the starhag level (Level A) of the
Explorer/a5 for only $129.95. fncrediblet To use just
L’l“ in your AVDC power supply and terminal or

eyboard/display — 1 vou doil | have them ses our
special offers below

£] Level A computer kit (lerminal Version)  $129.96
plus $3 P81 ¢
0 tavel A kil {Hex Keypad/Display Verson) $129.95
plus $3 P&l ¢
LEVEL 8 — This “huilding block  converts the mother

hoard into a twa-slal $100 hus (industry standand) com-
puter Now you can plug in any of the hundreds of 5100
cards avaiable
(7 Level Bkit  $49.95 plus 52 P[ *
S100 bus connectors (two required)
pastpaid
LEVEL C — Add sull mur-
computing power. this “huild
ing block” mounts directly on
the miherhoard and expands
the S100 bus to six slots

$4 85 each

O LmelCkt  $39.95 plus$2
Pale .

5100 bus cunnectors {five
required) $4.85 each
postpad

LEVEL D -— When ynu reach the panl in Jearning thal re.

Guires more memory we - wo chouss either adil 4h

of & memory directly un the otherhoard. or add 16k 10

63k of memory by means ol .« wingle S1004ard our famous
TAWS

Level D kit (CHECK ONE
plus $2 P&l 00 16k S100

shon board 34896
1AWS $149.95 plus §2
P&I* T 32k 5100 JAWS $199.95 plus 8.2 Pal* [ 48k
100 {AWS $249.95 plus 52 PAI* 7 bak S100

1AWS $299.95 plus 52 Pal*
LEVEL E — Anmportant huilding blixk 1t activates
the Ak ROM/EPROM space on the molhethoard Now just
plug 0 our Bk Microsoft BASIC or vinr nwn custom
programs
O Level Ekn $5.95 plus 50¢ &1 -
Microsoft BASIC — 115 the langaige thal «llows yo
Fnglish 1 vour computer’ 1t is avalable three wavs
“1 Ak cossette version af Mucrosoft BASIC requires Level
Hoand 12k of RAM minimum we suggrsl o 16k S100
[AWS — serabovel  $64.95 o
Ak ROM version of Mu rosoft BASIC requires Level B
& Levil Eand 4k RAM st plug into your Level E sockets
Weesuggest erther the 3k Loved RAM expansion ora 16k
S100 JAWS | $99.95 plus $2 Pl *
T sk version of Microsoft BASHC [requires Jsael B
32k of RAM floppy disk contraller 8 lappy disk drive)
$325 postpaid

TEXT EINTOR/ASSEMBLER The editor/assembler
15 0 softw are toal {4 program i designed 10 simphfy the task
of wrting programs - As your programs become Jonger
and more complex the gss mbler can save vou many
hours of programming tme This software includes an
editor program that enters the programs you write: makes.
rhanges and savis the prigrams on cassettes The assem
bier performs the il sk of franslaling symbal

xdie 1m0 the compuler-readable ahjeat code The editn
assemblir program s avaiable either i cassetie ar
ROM version

Eduor/Assermbler (Casselle versin requires Level
B and Bk {min } of RAM - we sigeest 16k [AWS
see above]  $58.95 plus §2 PA|

Edior/Assembler IROM version sopplisd on an 5100
card requires Level Band 3k RAM imin | — we suggest
either Level Dor 16k [AWS $94 95 ilus $2 PRI
8" FLOPPY DISK A temarkshle hudding block
Add our & floppy disk when vou necd Faster operation
mare convenient program storage terhaps .« business ap
plication and access t the htecally thoasandsof programs
sad program languages availati 1l simply plug
them into your Expluger/85 disk sysn Il accepts all
THM formalted CP ﬁrnﬂmm\

B Floppy Disk Drive  $498.95 plus 12 Pxl

Fluppy Controller Card $198°95 plo 52 Pl *

_ Dush Drive Cabinet & Power Supph $68. 95 plus
Prl e
Drive Cables [set up fur twa doves) $25.00 plus

$150 Pal*

CP/A 22 Disk Operanng System includes Tox
Ediios/Assembler dynamic dehugger and other features
that gis e your Explarer/85 ac ess I thaasands of easting
P\ hased programs $150 100 postped
NEED A POWER SUPPLY? (onsider our AP-1 1t can
supply all the power you necd lar o fully expanded Ex
plorer/BS [note disk dnives ha e theirown powersupply )
Plus the AP-) Dits neath (o he atiranlive Explurer siee!
cabinet {sme beluw |

AP 1 Power Supply kit (8Y 4 5 ampet o delu e ste
Cabinet  $39.85 plus 0 PRI
NEED A TERMINAL? We ‘

offer vou thowes the feast e
L 3
At

pensive ane s our Hew
kevpad/Display kil that dis
plavs the information on a
valulalor tvpe sereen The
othet thotoe v our ASCI
Kevhoard /Compuler Termmal
kit that can be used with mther

333 !..i!(_;p_f_igld Road, N

1 @7:%&} 4,
Y 5

3+ Ity Levd b ohen
it~ Microsoft HANI

g Notronie w Hes Fditor? Assemd HOM
Revpuenii sy, Akl o ST00 benreds
Al e A AL OWIT 1 st
Sim INTES "
Addd $k KAM Lt e

o CRT monitor ur a TV sel (1 vou have an RF modulator

NETRONICS Research&DevelopmentLtd.
ew Milford, CT 06776

Hex Kevpad/Display kot $69.95 plus 82 Phl *

wseosmmsssEmnnsenssvanaanunsnannsn?

FASTERM - 64 TERMINAL KIT 56 n e
ASCII Keyboard 128 rnara¢ 1 LEE we
' gut ates 150 1018 w
M ' 53 cnaracter by
nat Inte with -
Deluse St A ana X,
s $199 95

Powe
plus 83 P&l *

RE Modulator kit Gallows vou o ame yine TV set as
momtorl $B.85 posipuid

127 Videa Monmitar 110MHz bandwidihi
plis §5 Pai *

Detluxe Stee) Cabanet for the
Exphsrer/ss $49.95 plus S
Pal®

Fan Fue ahime
plus 150 Prl *

$139.95

$15.00

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK —THERE'S
ONE FOR EVERY NEED.

Bepinner Pak (Savie 826 00} — You get Level A [ Ter
minal Version) with Monior Source Lishng (825 value)
AP-1 S-amp powersupply Intel 8085 Users Manual
(Rew $198 95) SPECIAL $168.95 plus 34 P&[ *

Experimenter Pak (Save $5340) — You get Level A
Hex Keypad/Display Version) wih Hex keypai
Display intel 8085 User Manaal Levol A Hex Momilor
Sourcs Listing, and AP-1,5 amp power supply  (Reg
$279 95) SPECIAL $218.95 plus $6 Pal *

Special Microsoft BASIC Pak (Save $107 10) — You get
Levels A (Terminal Version) B 17 (4h RAM) E 8k
Microsoft in RON Intel 8085 User Manual Leviel A Mong
of Soutte Lising, and AP 1 5amp pawer supply
[Reg $439 70) SPRCIAL $329.95 plus $7 Pl *

Add a Rom-Version Text Editor/ Avsembler [Requires
levels B and D or S10C Memory)  $99.95 pius 32 P&I*

Starter 8" Disk Syatem - Includes Level A B floppy disk

onteoller ane €N Disk-drive woadnve cable two
S10 conneclors just add your nwo iower supplies
tanets and hardware (Rex 81065 00§ SPECIAL
$999 95 plus $173 P&l ° 2k Slarter Sysiem $1045.95
plus $1) P&t * 38k Sharter Syslem $1085.95 plus $17
Pacl* [ 64k Starter System $1145.95 plus $14 Prd *

At 10 any of above Explorer steel cabinelt AP 1 fie
amp pawer supply Level C with Two S10 connectors
sk drne canetaad power supply Two sub-1) connee
tors for ronnectimg your printer terminal Rep
8225451 SPECIAL $199.95 plus S13 kx| *

Complere 64K System W irol & st
olus $2b a1

Sproal Compleie Business Saftwari Pak (Save
$625 (6] — Includes CPA 2 2 Microsaft BASIC General
Lisdger Accounts Receivable Avcownis Payable Bayroll
P kg Rew 13251 SPECIAL $698.95 posipaid

$1650 00

“Pel stands for pustinge £ Fur Comdusn or

fers el this ame

Isfne

Continental Credit Card Buyers Qutside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call {203) 354-9375

CP/Mca reg trademark of Digital Research

* {Clip and mad entire: ul!*

SEND ME THE ITEMS CHECKED ABOVE

Total Encinead {Conn Residents adid sales tan) §
Paid b

Personat Chrck ashier s Chech/Maney Order

VISA  MASTER CARD (Hunk Noo
At No Kap D
SIgnatury

Priot N

Arliress

Stat Zap

ANNOUNCING TWO
NEW TERMINALS

Smarte Fast » Graphics * Matching Modem and $295 Printer

Netronics announces a state of the art
breakthrough in terminals, now at prices you
can afford, you can go on-line with data-bank
and computer phone line services It's all
yours' “electronic newspapers.” educational
services, Dow-Jones stock reports, gamas,
recipes. personal computing with any level
language, program exchanges. electronic bul-
letin boards and more every day'!'!

Netronics offers two new terminals. both
feature a full 56 key/128 character typewriter-
style keyboard, baud rates to 19.2 kilobaud. a
rugged steel cabinet and power supply The " 3
simplest one. FASTERM-64, 1s a 16 line by 64 or 32 character per line unit. with a sertal
printer port tor making hard copy of all incoming data, and optional provisions for block and
special character graphics. The “smart’ version, SMARTERM-B0. teatures elther 24 line by 80
characters per line or 16 by 40 characters per [ine. 1t otters on-screen editing with page-at-a-
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underiining.
reverse video, one-half 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 pictured above For hard copy just add our matched printer.

Price breakthrough!'! Own the FASTERM-64, a complete terminal kit, ready to piug in for
just $199.95 or order the SMARTERM-BO kit for just $299.85, (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 components in our terminals are available separately (see
coupon), 50 you buy only what you need!’!

DISPLAY FORMAT: 64 or 32 characters/line by 16 lines . .. 96 displayable
ASCII characters (upper & lower case) .. B baud rates. 150, 300, 600, 1200. 2400, 4800, 9600,
19, 200, (switch sel.) LINE OUTPUT. RS232/C or 20 ma current loop . .. VIDEO QUTPUT: 1V
PiP (EIA RS-170) CURSOR MODES. home & clear screen, erase to end of line, erase cursor
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling.
REVERSE VIDEO ... BLINKING CURSOR ... PARITY: oft, even or odd . .. STOP BITS: 1, 1.5,
2 DATA BITS PER CHARACTER: 5, 6.7 or 8 CHARACTER OUTPUT: § by 7 dot matnx
ina?7by12cell 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. 80 characters by 24 lines or 40 characters by 16 lines
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400,
4800, 9600, 19, 200 LINE QUTPUT: RS232/C or 20 ma current loop VIDEQ QUTPUT: 1V
pp {EIA RS-170) EDITING FEATURES: insert/delete line, insert/delete character, for-
ward/back tab LINE OR PAGE TRANSMIT PAGE PRINT FUNCTION .. CURSOR POSI-
TIONING. up, down. right. left. plus absolute cursor pusitioning with read back . . VISUAL
ATTRIBUTES' underline. blink, reverse video, haif intensity, & blank . . GRAPHICS: 12,000
pixel resolution block plus line graphics . . ON-SCREEN PARITY INDICATOR ... PARITY: off,
even or odd STOP BITS: 110 baud 2, all others 1 ... CHAR. QUTPUT 7 by 11 character in
a 9 by 12 btock PRINTER QUTPUT .. 60 OR 50 Hz VERTICAL REFRESH . BLINKING
BLOCK CURSQR ... CRYSTAL CONTROLLED 2K ON BOARD RAM ASCII ENCODED
KEYBOARD 56 key/128 character 4K ON BOARD ROM COMPLETE WiTH POWER
SUPPLY
TELEPHONE MODEM 103 O/A
INTERFACE RS232/C and TTY
disconnect phone). originate/answer switch on rear panel

QUIRED
ASCII KEYBOARD ASCII-3 56 KEY/128 CHARACTER ASCII

FASTERM-64

FULL DUPLEX. FCC APPROVED . . DATA RATE: 300 baud
CONTROLS' talk/data switch {(no need to connect and
NO POWER SUPPLY RE-

ENCODED UPPER & LOWER CASE . FULLY DEBOUNCED
2 KEY ROLLOVER POS OR NEG LOGIC WITH POS STROBE I _—
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEQ BOARDS) |

PRINTER COMET | SERIAL 1/Q TQ 9600 BAUD . . 80

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. oept.
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-8C video
board, ASC!I-3 keyboard, steel cabinet and power supply) . . . kit $299.85 plus
$3 P&| ... wired and tested $369.95 plus $3 P&l

FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3
P&! ... graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&I . .

raphics 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& -12VDC) .. . kit $69.95 plus $3 P&I . .
wired and tested $89.95 plus $3 P&l

POWER SUPPLY (powers ASCii-3 keyboard & video boards) . . . kit only
$19.95 pius $2 P&l

ZENITH VIDEO MONITOR (high resolution green phosphor) . .. wired &
tested $149.95 pius $6 P&!

TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3

&l

DOT MATRIX PRINTER Comet | .. . wired & tested $299.95 plus $10 P&l

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&l

For Canadian orders. double the postage . Conn. res. add sales tax.

Total Enclosed $ . _
Personal Check Cashier’s Check/Money Order
VISA MasterCard (Bank No. )

Acct. No. Exp. Date

Signature S - -
Print Name ——— e
Address . R

City

www americanradiohistorv com
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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 13
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 vourself.

Among the pluses tor the impact print-
ers are the fact that thev 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 vour computer.
The appropriate cables and software are
required to achieve effective communica-
tion between the two. There are two types

RADIO-ELECTRONICS

[1=4
(<]

leclronics

SPECIAL REPRINT
BUILD THIS ROBOT FOR UNDER $400

) BUILD THIS
ROBOT FOR UNDER $400
‘ t

BUILD YOUR OWN ROBOT!

Send today for your 52-page (82 x 11")
booklet containing complete reprints of
all eleven articles in the Build Your Own
Robot series by Jim Gupton.

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

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

Radio-Eleclronics
Robot Reprints

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

r
}

!

!

]

1

1

1

! I want to order

I age and handling for U.S., Canada and Mexico.
I Add 99¢ sales tax for New York State residents only.
I .. Funds oniy.

I ) want to order

l Postage and handling for ali ather countries.

: U.S. Funds only.

]
]
[

Allow 6-8 weeks for delivery

reprints @$12.00 ptus $1.00 post-

reprints @$12.00 plus $3.00 Air

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

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

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

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

__________________________ -
383

t

Please print )
1

1

1

(Name) 1
1

1

{Street address) :
1

5 - t
(City) (State) Zipy
1

]

We dao not bill, check must be enclosed. 1

d

wWwWw americanradiohistorv com

of interfaces: parallel and serial. Parallel
interfaces generally allow greater speed,
but require that the printer be very close to
the computer. Serial intertaces need sim-
pler cables, and allow the printer to be
separated {rom 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 intertaces 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
Telctype communications.

It 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 1s 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. It ost time is going to
hurt you. see whether a service contract is
available.

There are many decisions to make in
firding the printer with the features and
cost-cltectiveness 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.

“Cloudy again! That makes it tvenrv-six
straight davs!”



SATELLITE TELEVISION RECEIVER K,Ts ]

pran

The Electronic Rainhow: Receiver consists of ‘a receiver Rainbow Kits are suppliéd with simple step by step in-
with an external down-converter that moun:s ai 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
caktle. The 4GHz signal is down converted to 70 MHz circuit hoards have the outline of each part printed on
and is fed through the RG59/U coax to the receiver them.

RECEIVER FEATURES . o KIT #2 — Board Kit Contains:

Built in RF modulator ® Detent Complete Satellite TV Receiver e Main Board e Tuning Board ® Down:
Turing-3.7 to 42 GHz e Variable | KIT #1 — Con:ains: converter board ® Modulator Board
Audio-55 to 7.5 MHz e Invert Video | e Mainboard ® Tuning Board e Down- e Parts List, assembly and alignment

e Channel Scan ® Voltage monitor- converter Board e Modulator Board manual

irig® Meter output ® Remote Tuning | e All parts neeced to complete receiver | e 4GHz local oseillator and 70MHz filter
SPECIFICATIONS: e Down Converder duilt in case. is pre-wired and tested. $'|29 oo
Single Conversion Image Rejection | e Cabinet, attractive black brushed ano- UV
Downconverter ® Threshold 8 db dized metal with silk screened front 2

CNR o IF Bandwidth 24MHz e Out- and back for a orofessional look Instruction manual. Contains printed
put IV Agdiﬂ and VideoBo |c'i: Fre- | e 70 MH2 Filter is pre-wired and tested. circuitI board layouts, parts placement,
quency 70MHz e Video Bandwidth | e Complete instruclion and alignment instructions.

4.5MHz e Size 312"'Hx812"Dx11Va"'W Manual. $395.00 $25.00

‘We will accept telephone orders for Visa & Mastercard

fsk about Call s ELECTRONIC
To Order Call smw-123-3500 317:201:7262 :

911 atan fa@d Complete Kit Weighs 10 pti:mdsPPlease add Sufficient Postage: . .
| b, | RAINBOW 3
to play Indianapolis, Indiana 46268 . 0 e

CIRCLE 88 ON F+EE INFORMATION CARD

YOUR OWN

ersonal Switche

POWER
SUPPLY

Keep Magazines, Catalogs,
Manuals, Journals

NEAT & ORGANIZED

End Clutter In Home,
Office, Workshop With
For Lab or

SH ELF F“-Es " Original Equipment

Eliminate the mess of loose magazines, catalogs FEATURES: Efficient 30kHz switching lvoqu|mcv ® Four Mﬁs:&s? ztré;pp;ica-

i tions ® Years of trouble-free service ® Each side AC line fuse protected ® Tele-Tal “Pwr-
L n‘ewspap‘ers' el you rantpien you On* Panel Indicator ® Three separate voltage outputs ® Metal enciosure provides physical and
"f’am it by u.smg these handy shelf or desk IOD WOR” EMI pratection ® For experimental use or permanent power source © Soft start festure pro-
files. Attractive brown front panel. Adhesive ID = tacts critical circuits @ Paraliel operation acceptable for higher current needs ¢ Push-in termin-
labels included. als, accept wirs or test lead ® Light-weight, sasy to use OA(_: |Il" cord povrmnemlvlat(lched
@ Most reliable powes source for a variety of uses and ap lications ® 48 hour burn-in sssures

reasonab g ¢

i
| .

From digest size to newspaper size! Popular letter Smeaiots A } e
I i o0 o't Y, i ! SPEC] T Input: 90-132VAC. 47- 2 ¢ Dua nput Fuses e Line
I magazine size (g B ! 3 /e box Wldlh) Regulation: +0.1% Max. for 10% input change ® Load Regulation: +0.2% Max. on #1 Qut-
8 for 81395 25 f[.” 33195 prepald‘ Sturdy[ heavy- ™ put  Ripple Noise: Typ. 1% PP Max. e Over Voltage Protection e Reverse Polarity Protection
duty fiberboard will last for years! Charge it Call N o Compact, only 7% x 4" x 2%"" @ Fast load transient response ® 5 volt adj. +10% ¢ OC Out-
or mail coupon today / put: 42 Watts continuous ® 70% Efficiency
) > SCHOOLS— LABS: QUANTITY PRICING ON REQUEST
-----------------.. -----------------------------------------------
B professional Aids Co., Suite 133 I:CQm ' : ,
AL
B 1678 S. Wolf Road, Wheeling, IL 60090 « 312/459-6828 . inc 1545 Osgood St. Unit 11K, No. Andover, MA 01845
l Pleese rush postpaid Fiberboard Desk and Shelf Eles as checked be_low‘ Check for . ::':’Z::“%W potl — — = GRDER INFORMATION )
[ | How Many | Oty Size | Price T Total price Free Cata!gg. . [ State 2. Order First Unit—$99.50 |
— 7 T lenclose S - T 73 Second Unit—$79.60 |
8 Letter Size | §1385 tull sk [ | Qty. | Modet] Output #1 [ Output #2 [ Oute Total it )
= %5 | lewerse | 598 | o i j%ﬁ‘iﬁ—*ﬁ—létﬁi% 2vosal T
- A = ; [ .
| Hlinpis Res.idents add 6% Sales Tax, piease. Other sizes from digest to newspaper availabrie l — 1?53 TV EA +«l'2—v76 Ty EAT Mass. res add 5% Tax
l | Charge it to [ VISA [ MasterCard TOTAL I _ - E-Tzi_ 5V 3A | +24V-0.6A | -2aV o.SAi B Shipping & Handiing __ 3.50_
Card No. — ___ Exp Oate l i Information on other switcher modeis [ NC TOTAL
= @ Name o l Charge 1o O MasterCardd O Visa O AmericanExp O Check/Money Ord
] — Address _ - B Card # =X !
] Signature e
. City, State, Zip — _7." i PRONE ORDERS: CALL (617)682-6936 FOR PROMPT SERVICE
[ S S T O O R N ..
CIRCLE 75 ON FREE INFORMATION CARD CIRCLE 23 ON FREE INFORMATION CARD

www americanradiohistorv com
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Computerized communications
HERB FRIEDMAN, COMMUNICATIONS EDITOR
NO MATTER HOW MUCH OR HOW FAST I = =i
read. it becomes more and more difticult MsB LS8
to keep up with computerized com- LERE
munications. Just as I am learning about
the latest developments, others come into SPACE ISTART| . |
Ll'SC that open up new honzo'ns for day-to- o] BIT | BIT | BIT | BIT S_B!T_'f BIT l_ BIT_l BIT | STOP| STOP
day communications. The adventures of i 2 3 4 £ P 8 3T BIT
one young fellow | know illustrates just PARITY 1 2
how deeply we (meaning the govern-
ment) have come to depend on com- ACTUAL BINARY CODE FOR 7BITS = 1419 181 - DECIMAL 85= "U”
puterized communications. MSB —>
This fellow and some friends went FIG. 2
down to Virginia for some scuba diving at
Virginia Beach. As you might expect to
happen to a car full of laughing teenagers, 154 ”U“BAU?U%}?"ASRACTER =]l
they were pulled over by a police cruiser. | 1
No hassling or anything, just a “‘routine e - o = o g "
check. ™" My young friend reached into his STORNL BT ¥ M Y r . ) ' Al
wallet for his driver’s license and registra-
tion and they weren’t there. Somehow, he '4—+—->{
left them back in New York. a 9.08 ms * 9.03 ms
Instantly, he has visions of making big }4_3_@;%%%?“’:’1@3“_“,1
rocks into small ones. The cop asks a few 5
questions, such as name, address, in- T $
surer, owner of car, previous traffic viola- Alt1|23|4ls(s|7|8lT
. N . . 0
tions and so forth. He goes to his cruiser, i p
and in a few minutes is back with my v
friend’s life story: name, address, car —-»{ }-— 3.3ms
identification. violations, etc. Everything b
was transmitted down the New York FIG. 3
Motor Vehical Bureau computer to the
Virginia police cruiser. Since everything involved in that discussion. All I'm trying Early teletype circuits used the serial
that my friend said checked out, he ‘was to illustrate is one way in which the com- | communications loop shown in Fig. 1.
waved off with a warning to keep his | puter has dramatically altered one aspect The keybourd at each end of the loop is in
license and registration with him in the of police radio communications. series with its associated printer, which is
future. . also in series with the equipment at the
Now just consider for a moment that it | The magic of ASCII other end. What was typed on a keyboard
wasn’t some well-intentioned teenager As a general rule, computerized appeared at its associated printer as well
out for a weekend of exploring the sea, communications-data and control-signals as at the receiving end. Each time a key
but rather someone who had robbed a are transmitted using ASCII code (ASCII] was pressed. a mechanically-produced
bank, or beat up on some vld lady. Today, is an acronym derived from the American series of pulses (a pulse train) was trans-
a call on the radio will bring forth in a | Standard for Communications /nforma- mitted through the loop. The pulse train
matter of minutes the life history of both tion /nterchange). It provides for 128 consisted of a srarr pulse to let the printers
the driver and the carin question. That’s a characters that represent the alphabet, know a characrer was to follow, then the
lot better than having to rely on luck. numerals, punctuation, special symbols, pulses that represented the character it-
A lot of folks will think this is nothing and 32 control codes. Control codes pro- self, and finally a pulse(s) to let the printer
more than another example of how Big vide, among other things, the printer’s know the character was complete, cause
Brother is watching. I don’t want to get carriage return and linefeed, signals that the character to print, and force a reset of
turn peripherals on and off, and can cause the printer so that it was available for the
STAATION____ ,_A_jmg'o” characters not to be printed. next character.
» = ‘F‘ =1 CLg%‘;D e e e The ASCII code accommodates the In the normal series-TTY connection,
g 1 L : | | original teletypewriter design, which was current flows through the com-
o | i A ] | entirely mechanical, and was in fact origi- munications loop during the standby con-
= | } | : i | nally intended for use as computer input/ dition and is called the mark, representing
Q | t = ! output using a terminal such as the model a ‘1" ora“high.”” The pulses are caused
i I KEYBOARD l 1 : 33 teletypewriter, a mechanical work- by interrupting the current flow; they are
o L= L _l_ — horse still being used for computer /O— calledthe spuces, representing a *‘0" " ora
a TIYA TTY B though it’s fast being phased out because “low.’
& FIG. 1 it is slow. The ASCII code presently used (it is
98
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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 parirv (which is a check
that can be used to test the reliability of
the transmission). and one or two stop
bits. A complete |I-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 arc 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
amark, 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 bit is 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 |10 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

continuwed from page 84

things, it’s clear our circuit is far from
being completc. What we need is an out-
put bus as wetl 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. Wecan
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 DVM's

continued from page 64

bend at the final Vie-inch of one end. With
the display supported in a small bench
vise. [ dropped each wire into the
appropriate hole in the display board.
where it hung suspended while I soldered
it into place. [ only installed wires where
they were required. When all the wires
were in, | straightened them sutticiently
to work them into the holes in the con-
struction board. 1 soldered just one wire at
first. to simplily adjusting the height of
the display over the board, and then did

Testing and calibration

You should assemble the two 741 cir-
cuits. and then calibrate them betore con-
tinuing. Connect a known DC-voltage to
the + V, input and measure the output of
IC 1 at pin 6. It should be exactly one-third
of the input. Trim either Rl or R2 it is
not. Then. connect a negative voltage 10
the other input and adjust R7 so you read
one-third that value at 1C2's ouput.

You should set R19 to about 3500
ohms before wiring it into the circuit; if
you do that the dlsp14\ 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 tinal
calibration. R-E

VIC20

PERSONAL
COMPUTER

TOP 10 ARCADE GAMES

VIC-20 TAPE PROGRAM SALE!!

Name

Super Paratrooper (Fantastic)

Exterminator-Plus
(Better than Centipede)

Cricket (Better than Frogger)
Snackman (Better than Packman)
Galactic Crossfire (you in the middie)
Anti Matter Splatter (Nuclear Disaster)

Bug Blast (Creepy)
Bombs Away (Great)
3-D Maze-Escape
Krazy Kong

List
$24.95

$24.95

Sale
$19.95
$19.95

$24.95
$19.95
$19.85
$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!!

Iintroduction 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

e« ONE DAY DELIVERY EXPRESS MAIL « FREE CATALOGS
o WE LOVE OUR CUSTOMERS!

ENTE RP R \Z E S (FACTORY-DIRECT) ”

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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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)
vou will be using in the circuit it’s in-
tended tor need be tested.

Of course. it inserting an IC causcs the
ovirLoan 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 onc end to go between the pulse
gencrator 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 lust
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—Ilike
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 vou want to
cheek a one-shot. Most one-shots require
an external resistor-cuapacitor network to
set the length of the output pulse. A five-
second pulse is a good place to start; you
can determine the values necded 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. Iff
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 ot a phone plug, and
insert it in the H1 jack corresponding to the
output pin of the section ot the IC vou'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 analyvzer. R-E
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Huntington’s Disease Kills on and on and on an

“ NATIONAL HUNTINGTON’S DISEASE ASSOCIATION

Suite 501, 1441 Broadway. New York, NY 10018

| supenirr) A PRACTICAL DIGITAL
{| .- | ELEGTRONICS KIT FOR
| | LESS THAN $40 !

| =7 | Suitable for Beginners

Learn the wonders of digital electronics and see how Order one of our written Courses to complement
quickly you are designing your own circuits. The kit your SUPERKIT |
contains: I

BRAND NEW
Seven LS TTL integrated circuits, breadboard, LED’s, !
and all the DIL switches, resistors, capacitors and D'GITAL COMPUTER DESIGN - a totally revised and

other components to build interesting digital circuits; UPdated Course using the programmed leariing SAUE
plus a very clear and thoroughly tested instruction 'S Book is not _intended f‘?f beginners but is
manual {also available seperately). All this comes in ideally suited to scientists, engineers and hobbyists
a pocket size plastic wallet for only $39.85. This who want to know more about digital electronics.

course is for true beginners: T e L L L L L L L L LI L -$17.95
- Needs no soldering iron. Digital Computer Logic & Electronics - an intro-
- Asks plenty of questions, but never leaves duction to digital electronics designed specifically
you stuck for an answer. for the raw beginner. No mathematical knowledge
- Teaches you about fault-tinding improvisa- is assumed other than simple arithmetic and no
tion and sub-system checking. electronic knowledge is expected at all. It you're
- The only extra you need is a 4.5 volt battery just starting with Digital Electronics, this is the
or a stablilized 5 volt supply. Courseforyou ... .......... ... .... .. o.....$13.95
Using the same breadboard you may construct literally PHONE ORDERS - FREE
millions of different circuits. To order by phone, call (617) 664-3657 with your

This course teaches Boolean logic, gating, R-S and J-K credit card information. It won't cost you a dime,

tliptlops, shift registers, ripple counters and halt pecause we'll deduct the cost of the call from the

adders. price of the Courses you order.

Look out for our supplementary kits which will demon- TO ORDER BY MAIL 5

strate advanced arithmetic circuits, opto-electronics, ! . |
' " You may use the order form below if you wish. |

7- i tc.
SRUCHCEE DG but you don't need to. Just send your check or
NO RISK GUARANTEE money order (payabte to Cambridge Learning Inc.)

i | i o ‘re not
Therels! TbSOl:_"?,yd no,m"s'(uerOy?ue 'si:)lrj 7etu?n to the address below. Make sure you enclose your
completely salisfied with yo e ply address and specify which Courses you are ordering.

them in go;)d“ co'nd|;|on to CLI within 30 days. We'll Payment must be in US Dollars drawn on major
send you a full refund. US Bank.

AIR MAIL )
The prices shown include surface mail postage any-  Mass. Residents add 5% sales tax. We pay all
where in the World. For Air-Mail shipment please Surface shipping costs.
write for additional cost, specifying Courses you Company Purchase Orders aiso accepted
will order.

TO: Cambridge Learning Inc., 1 Judith Drive, North Reading MA 01864
CAMBRIDGE Please send me
LEARNING inc.
1 Judith Dr
R aad _ SUPERKITS ... ... $39.95 $
MA 01864 ___sets of Digital Computer Design .. . E .$1795 §
(e1Tleoe3657 sets of Digital Computer Logic & Electronics . ... .$13.95 §
¢ Order free by phone Enclosed is check/money order for total $ |
* Mastercard / VISA (payable to Cambridge Learning Inc) Mass. Residents add 5% Sales Tax
* No shipping charges.
* Money-back guarantee | NAME . ... ... ... .. .
* [2xdeductinie ADDRESS ...
CITY/STATE/ ZIP . . i,
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electronics
gee-wizardry

Test Equiprnent 5 Buegior “Feme AGims 13 Hobbyist & Astomotve Blectronics

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

108 New South Road

W

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

Rembve the lead vocal and substitute your
own voice with most stereo recordings us-
ing our new, low cost VOCAL ZAPPER™
. Great for practice, professional demos or

just for fun. or o

CHARGE TO VISA ORMC TOLL-FREE
1-800-654-8657 9aM to 5PM CST MON-FRL

OIRECT INQUIRIES TO:

BAA Electronics, Inc.

1020 W Wilshire . Okiahoma City, OK 73116 (405)843.9426

O rush my Vocal ZapperKit. $24 95 pius $3 postage |

]

1 & handling enclosed ]
[} [Osend assembled Vocal Zapper.$39.95plus $3 post -1
] age enclosed [J Send Free Catalog
] ]

name

1 — — — 0
| address !
] 1
1 city state 2ip _ E— |
} PAIA Electronics. dept 3R 1020 W Wilshire, Okla. City OK 73116 |
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Radio Eleclronies 55o«st
= BOOKSTORE
(] Build Your Own Satellite TV Receiver $7.00 Radio-Electronics back issues (1981) $3.50
[ 8-Bali Satellite TV Antenna $5.00 (March, December 1981 not available)
[J Build Your Own Robot $12.00 Write in issues desired
TV Descrambler (January. February 1981) . $3.00
] Video Entertainment (January 1982). $200 [ Radio-Electronics back issues (1978-79) $4.00
—J Your Own Computer (October 1981) $3.00 (October, November 1978 not available)
[J Radio-Electronics back issues (1982) $3.00 [ Write in issues desired
Write 1n issues desired
[J Special Projects (Winter 1980) $4.00
Radio-Electronics back issues (1980) $400 O Special Frojects (Spring 1981) $4.00
(March, May 1980 not available) [ Special Projects #4 (Summer 1982) $4.00
Write in issues desired [ Special Frojects #5 (Winter 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 want. Complete the order form below, include your pay- p—
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
If you need a copy of an articie that is in an issue we indicate is
unavailable you can order it directly from us. We charge 50¢  paGeS
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 3/83
Reprint Department, 200 Park Ave. South, New York, NY 10003 All payments must be in U.S. funds
Total price of order §
Sales Tax (New York State Residents only) | §
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item $
All other ($2.00 per item, sea mail) $
($4.00 per itemn, air mail). $
Total Enclosed $
Name
Address .
City State Zip

YOUR EXCITING
NEW HOBBY!

w Fnjoy fantastic savings.by assem:
bling your own organ.or piano.

It's easy. No technical
knowledge required.

Just follow our clear,
pictured instructions.

Choose from many models
_from portables to consoles.

Ask about our interést-free
installment plan.

QUERSI
ORGAN & PIANO KITS

For Free Information Pack M40
“ Call Toll Free
800-233-3865

in PA 717-299-4327

or send
coupon
below

WERSI Dept. M40 P.O. Box 5318
Lancaster. PA 17601

O Free Info Pack. O Organ C Piano
0 Catalog & Demo Record 8
Name
Address -
_ State_

City pAT

Phone {

Rep inquiries invited

. J
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SAVE!

MONEY o TIME o FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY.
FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

;b( SAVE ON NAME BRANDS LIKE:

PIONEER JVvC
KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

BUY THE MODERN WAY
BY MAIL — FROM

-

BANK CARDS ACCEPTED
12 East Delaware

AND MORE THAN 50 OTHERS I

ilinoL audio |

Chicago, Hlinois 60611

312-664-0020
800-621-8042
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SHORTWAYVE RECEIVERS

continued from page 52

you likc to listen to, you can line up all the
pre-sets and go from one to the next as the
€vening 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 trom trecs or build-
ings will be most effective.

Outdoor wire antennas meet those re-
quirements and are easy to install. Wire
length forareceiving antenna is not critic-
al, but the longer it is the better. Several
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PAT. #4,259,705
VES NS e

DON'T +
BLAME
THE
SOFTWARE!

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-
pressor .. .............. $76.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor . ... .......... .. $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

N va' g 2
L 50 BT Ok BT ES Y 0l Vo

(except AK, HI, MA, PR & Canada)

Electronic Specialists, Inc.

171 South Main Street. Natick, MA 01760
Technical & Non-800: 1.617.655.1532
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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 untenna. That
type of antenna consists of either a
telescoping whip or dipole antenna fed to
the receiver through a tunable amplitier.
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 usc the amplitier with
external wire antennas for superb per-
formance if you luter add an outdoor wire.

A recent addition to MFJ's line is the
MFJ-1024 outdoor active antenna. A 4%~
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).

Gilter Shortwave. a mail-order short-
wave specialist, otfers two active an-
tennas made by Datong. one each for
indoors and outdoors. Both ure 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
notse 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 tamiliar 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
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“He should have known better than to
tangle with a solid-state compuer.”
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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-7000 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 tew 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-/000 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, 1 was quite pleased with the
simplicity of operation and the
straightforward but sophisticated design
of the R-7000. 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-/000 would be a
worthy addition to anyone’s radio shack,
whether that person is a shortwave listen-
er or an amateur radio butt. It is available
from Trio-Kenwood Communications,
Inc. at 1111 West Walnut St., Compton,
CA 90220 and its price is $499.  R-E

NEW BC

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 bcok is fully illustrated with diagrams,
schematics, and actual photos of acoustical
test equipment, thus serving as a complete
sourcebcook 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; $i8.95.

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

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 acontest secretary, and the computeras a
programmabile 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., 82 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-
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programmed, the computer will then follow, numerable others. R-E
step by step, as laid out. The building blocks CIRCLE 124 ON FREE INFORMATION CARD
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Electronics Paperback Books

Quality Paperbacks at Affordable Prices
BUY 12 PAY FOR 10—TAKE 2 FREE!

Mow % GotYour M [J FIRST BOOK OF [J ENGINEERS &

U e sz HI-FI SPEAKER EN- MACHINISTS REFER-
CLOSURES. $4.50. ENCE TABLES. $3.50.
{7] SOLID STATE [] SECOND BOOK
NOVELTY CIRCUITS. OF TRANSISTOR

EQUIVALENTS &
SUBSTITUTES. $4.50.

[ 28 TESTEDTRAN- 1 57 pROJECTS US-

SISTOR PROJECTS. RErs ot
Modesn G [ $4.25.
Projects TS for Beginnors BEGINNERS
[] SOLID-STATE GUIDE TO
SHORTWAVE RE- kPROCESSORS &
CEIVERS FOR BE- COMPUTING. $4.50.

GINNERS. $4.50.
(] VMOS PROJECTS.
[ 50 PROJECTS US:

ING IC CA 3130.
$4.50. HOW TO USE OP-
AMPS. $5.75.
TRCRCMOSICPRO- g AUDIO PRO-
| 30 SOLDERLESS X MODERN OP-AMP ] ART OF PRO- (] ART OF PRO- ECTES ot [} POWER SUPPLY [ ELECTRONIC
BREADBOARD PRO- PROJECTS. §5.00. GRAMMING THE 16K GRAMMING THE 1K HOW TO BUILD . n PROJECTS. $4.50 PROJECTS USING
JECTS BOOK-1. Wide range of speciai- ZX81. $6.25. Topics in- ZXB1. $5.00. How 1o ADVANCED SHORT- EI\MODECR AILWAY Contains designs and SOLAR CELLS. $5.00.
$5.75. Whenever possi- {zed op-amp circuits in- clude full screen, scrofl- use the ieatures of the WAVE RECEIVERS. PROJECTS. $5.00 construction details for Simple circuits that
bie the same paris are cluging lo-noise, lo- ng, PEEK & POKE, ZX81 in programs that $5.00. almost any power sup- have numerous ap-
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jects. Even a first-time impedance, efc programs are still fun to use $5.00. likely to need. home,
; (] BEGINNERS
poLcecanicompiote GUIDE TO BUILDING
these ircuits ] MULTI-CIRCUIT [ THE 6809 COM- INTRODUCTION ELECTRONIC PRO- [] HOW TO GET ! REMOTE CON- ELECTRONIC TIM-
SOARD PROJECTS. PANION. $5.00. Writ- TO BASIC PRO- JECTS, $5.00 YOUR ELECTRONIC TROL PROJECTS. ER PROJECTS. $5.00.
HOW TO GET $5.00. 21 fairly simple ten for the average GRAMMING TECH-: oSl PROJECTS WORK- $5.00. Radio-controf Timing circuits for
YOUR ELECTRONIC projects that can all be assembly language NIQUES. $5.00. Based ING. $5.00. infra-red, visible light, & almost any application
PROJECTS WORK- buill on a single programmer. A discus- on author's own experl- L[] ESSENTIAL ultrasonic systems are the experimenter might
ING. $5.00. Helps you printed-circutt board. Al sion of 6809 features & ence In learning BASIC THEORY FOR THE (] MULTI-CIRCUIT all ncluded, along with need. A most vaiuable
troubleshoot and repair  are powered by a 9V | reterence work for the and helping others to ELECTRONICS HOB- BOARD PROJECTS. methods of applying reference.
home-built projecis of battery. 6809 programmer. learm 1o program. BYIST. $5.00. $5.00. them.
every description.
3 IC PROJECTS PRACTICAL COM- ] A MICROPROCES- FIRST BOOK OF (] ELECTRONICS [] ELECTRONIC (] COUNTER DRIVER

] MINI-MATRIX FOR BEGINNERS, PUTER EX- SOR PRIMER. $4.50. TRANSISTOR EQUIV- SIMPLIFIED CRYSTAL TEST EQUIPMENT & NUMERICAL-
BOARD PROJECTS. $5.00. Inexpensive digi- PERIMENTS. $4.50. Painless approach to ALENTS. & SUB- SET CONSTRUCTION. CONSTRUCTION. DISPLAY PROJECTS.
$5.00. A variety of pro- 1al and linear IC's are Fllls in background to computing for the be- STITUTES. $3.75. $4.50. $4.50. Construction de- $4.50. Fealures ap-
jects that can all be used to this by con- ginner. Step-by-step tails of a wide range of plications & projects
built upon a mini-matrix selection of crcuits in- structing typical compu- explains computer op- [] PRACTICAL COM- ] ELECTRONIC test equipment the ex- using vanous types ol
board that has 10 strips tended for the be- ter circuts using dis- erations and assembly. PUTER EX- HOUSEHOLD PRO- penmenter can buiid at numerical-display de-
and 15 24 holes long. ginner. crete logic components. PERIMENTS. $4.50. JECTS. $4.50. home. vices.

intornational o Radio Stations
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Transistor .
Envatents ] ELECTRONIC [] ELECTRONIC i
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JECTS. $4.50. GINNERS. $5.00.
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1 50 SIMPLE LED [] SECOND BOOK ELEMENTS OF ELECTRONICS Special l
CIRCUITS. $4.25. GF CMOS IC PRO- 6-volume set.
JECTS. $4.25. 1
50 CIRCUITS US- [] THE SIMPLE [] SEMICONDUCTOR
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reference work that handheid operation. $3.95. $3.75. JECTS. §5.00. Covers $5.00. A number of understanding ot the
bridges the gap be- 112 pages of must practical antenna de- useful and interesting simple electronic circuit ] COMMUNICATIONS. I
tween complicated reading for the dedi- _| PROJECTS USING [] BEGINNERS Signs including active, designs for CB and Its components, $7.50. Covers most
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MARKET CENTER

PLANS & KITS

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

TAILGA_TERS beware! Clever device ends this
hassle. Quick, easy instailation. Kit $4.95, two for
$8.95. TAILGUARD, 8 Alpine Place, Franklin, MA
02038

DIGITAL UHF STV kit $250.00. Deluxe sine wave
kit $153.00. Others. STVCO, Box 18039, Orlando,
FL 32860

NEW! Repair any TV ... Easy. Anyone can do it.
Write RESEARCH, Box 517E, Brea, CA 92621

MICROWAVE television “downconverters.” Ex-
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-R,
Dallas, TX 75225

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95

J contains
Auto-Ranging Cap-meter kit $79.95

TEST &
EXPERI -

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. NAGhiARS

EQUIP.

Average | minute Saturday call is 21¢.

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R. LIVERMORE CA 94550

SEE THE

$1,000!

A leading manu-
facturer of commercial
weather chart recorders has developed a fac-
simile Weather Chart Recorder Kit for use by
hobbyists, amateurs, pilots, and educators.

All you need is a stable HF general-
coverage receiver to tune in weather facsimile
frequencies—your recorder will print out accu-
rate weather charts. Major components in this
easy-to-build kit are pre-assembled and tested.
And the recorder is backed by a limited warranty
against defects. Special kit price is $995. Add $5
for shipping and handling in the U.S. and
Canada. (For Massachusetts delivery, add
$49.75 sales tax.) MasterCard and Visa accepted.

Call or write for more information.

ALDENELECTRONICS

10 Washington Street, Westborough, MA 01581
(617) 366-8851

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.90 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.

( ) Plans/Kits (
( ) Education/instruction (

{

) Business Opportunities
) Wanted

) For Sale
( ) Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS:)

1 2 3 4 5

6 7 8 9 10
N 12 13 14 15
I 17 18 T 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services),
$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 ar sell a personal item) $1.25 per word

prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15¢
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL 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.

www americanradiohistorv com

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB Enterprises, Box 453R,
Westwoad, NJ 07675

CATALOG—transmijtters, linears, MDS
downconverters, scramplers, 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 Il. $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.Q. 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 game. Complete,
detailed plans $9.95. RANDOM ACCESS, Box
41770R, Phoenix, AZ 85080

ELECTRONIC SURVEILLANCE: Incredible man-
ual, “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.L.S., Box 4068,
Dearborn, Ml 48126

AMAZING Electronic Devices: VOXs, miniature
transmitters, telephone transmitters, telephone
wiretap defeats, telephone monitors, telephone rec-
ording equipment, and much more! Send $3.00 for
our electronic listings (Catalog E) $3.00 A.T.L.S,,
Box 4068, Dearborn, Ml 48126

LIGHT display sequencer kits. Send stamp for
flyer. DESIGN 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 plugs under key-
board. Easy installation. 1013 MERIVALE ROAD,
QOttawa, 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—y—c;ur sketch or dia-
gram. Free information. BUDGET CIRCUITS, 6201
Hilston, Dept. E, Austin, TX 78745

PROFESSIONAL electronic devices pians, kits
P.Q. 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.....
UHF Sinewave Kit..
Special Both Kits.....
Informative Catalog.

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. 0. BOX 61-B

CUMBERLAND, RI. 02864

€861 HOHVYIN

o
(5]



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 w;nted: 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-
conferencing). CODE*STAR—DECODE Morse,
RTTY, ASCII. 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.O. BOX 1456-R, Grand Rapids, Ml 43501

START your own business. We send everything
you need free! No strings! AF ASSOCIATES, 424
East St., So. Hadley, MA 01075

PROJECTION TV ... Make $$%'s assembling pro-
jectors ... Easy ... Results comparable to $2,500
projectors ... Your total cost less than $17.00 ...
Plans, lens, & dealer’s information $15.50 ... llius-
trated information free ... MACROCOMGGX,
Washington Crossing, PA 18977. Credit cardorders
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 ON E'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.

RADIO-ELECTRONICS

b
(=

LONG-PLAY RECORDERS

RECORD up to 15 hours on a single standard cas-
sette tape! Qur modified, name-brand recorders
offer the longest recording times, best long-play
fidelity, and most features! Models as small as 172
pounds. 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
78"t Sold elsewhere for $130.00. Qur price only
$89.99! Also, wireless micro telephone transmitters
and 15 hour recorders weighing less than 1%
pounds. Free brochures. EXTENDO-TAPE SYS-
TEMS, Box 16000LC, Temple Terrace, FL 33687
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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 any
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
88030

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. After4 P.M.CST
call 308-893-2526

WE:ROWAVE 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-
taeezda.ZXANDl, Box 25647, Dept. 21G, Tempe, AZ
5.

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! Catalog plus
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

TRUCKLOAD sale Ampex high quality open reel
tape, 1800’ or 2400’ on 7’ reels, used once.
Case of 40, $45.00. Cassettes available. VALTECH
ELECTRONICS, Box 6-RE, Richboro, PA 18954

REVERBERATION
FOR ORGANS

olid state with controls for rever-
i beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

THE BEST PLACE fo BUY, SELL or
TRADE NEW and USED EQUIPMENT

- “Sm1s & vours
NUTS & VOLTS MAGAZINE ‘
|

NAM GEAR
COMPUTERS
SOFTWAR
SCANMNERS 1+ OPTICS
TEST EQUIPMENT
MICROWAYE

BOX.I111-E » PLACENTIA, CA 92670
{714) 632:7721
Join Thousands of Readers Nationwide
Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 - 3rd Class ® $12.50 - Ist Class |

(@) 52500 - Litetime - 3rd Class &'— |

SATELLITE
AUDIO VISUAL
NEW PROD:
COMPONENTS + KITS
ANTIQUE ELECT.

PUBLICATIONS
LANS » SERVICES

wWwWw americanradiohistorv com

Satellite ORBIT Magazine
The Complete Monthly Satellite Program Guide

$5.00 Sampie Copies Available
Satellite ORBIT
P.O. Box 1700, Hailey, tD. 83333

In the U.S., call 1-800-792-5541. In
Idaho or foreign countries, 1-208-788-4936.

RE1

SATELLITE TV WEEK

The most complete weekly listings. We cover more than
just SATCOM 3. Send $1 for sampie copy.

Satellite TV Week

P.O. Box 308, Fortuna, California 95540
Cali toli free: (800) 358-9997 « California(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
publishers. Lowest rates. Ask list. BUSINESS PRO-
MOTION, Lajpat Rai Market, Delhi, India

ATTENTION
ELECTRONIC TECHNICIANS

Highly Eftechve Home Study BSEE Degree Pro-
gram for Expenenced Electronic Technicians
"y Our New Advanced Plocement Program grants
Credit for previous Schooling & Professional Ex-
perience. Advance Rapidly! Our 36th Year!
FREE DESCRIPTIVE LITERATURE!

Cook’s Institute of Electronics Engineering
DESK 15, P.O. BOX 20345, JACKSON, MS 39209

Be an ELECTRONICS
TECHNICIAN! Get
your 2-Year
ASSOCIATE

DEGREE
Train at home
in spare time.

Choose from exciting opportunities in the fast-growing space-age indus-
tries... Automation, Aerospace, Cable-TV, Missile Design, Electronic
Circuitry, Computers, Telemetry and much, much more. No previous
experience necessary. No need to quit your job. Your Associate Degree
gives you everything you need to qualify for an Electronics Technician
Position. Instructors are as close as your telephone. Use our 24-hour
home-study hot line—we pay the bill. Send for free facts. No obligation.

|
|
|
|
I
[8

2
g
g

No salesman will call. Mail coupon today!

PFg13
S Electronics Center, Scranton, PA 18515

Rush free facts telling how | can train to be an Electronies Technician and
get my 2-year Associate Degree at home in spare time.

NAME — AGE

ADDRESS
CITY/STATE/ZIP
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FOR SALE

THE Intelligence Library. Restricted technical se-
crets—books on electronic surveillance, lock-
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Bivd.,
Flushing, NY 11354

RESISTORS "zW, AW 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 equigment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-G, Skokie, IL 60077

PCB 15¢ sq-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
guaranteed. $65.00 & $2.00 shipping. ARK ELEC-
TRONICS, PO Box 5689, Toledo, OH 43612

FREE catalo%of surplus electronic parts and hard-
ware. UNIVERSAL SOUND, RES, 2253 Ringling
Blvd., Sarasota, FL 33577, (813) 953-5363

RELIABLE MICROWAVE TV ANTENNAS
2.1to0 2.6 GHz
Frequency Range

| 34db System Gain {or Greater)

Complete System (pictured) $149.95

Down Converter Probe Style
{Assembied & Tested)  $ 64.95

Power Supply (12V to 16V DC+)
(Assembled & Tested)  § 59.95

PETERSON

ELECTRONICS

4558 Auburn Bivd.

Sacramento, CA 95841
(916) 486-9071

SPECIAL QUANTITY PRICING
Dealers Wanted - COD'S

SRE

1 YEAR WARRANTY
PARTS & LABOR

PAY-television manual covers cable, microwave
and antennas; downconverters, descramblers.
Send $10.00 to ST. JAMES & HARRIS, 256 S.
Robertson, Beverty 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
WINDESIGN, Box 138, Boston, NY 14025

CHRONOGRAPH circuits measure bullet velocities
easily. Kits'or assembled. SASE brings information.
ICD, P.Q. Box 10261 C.C. Fairbanks, AK 99701

SUBSCRIPTION TV manual, covers both sinewave
and gated sync system, only $12.95. Complete
coverage including theory, circuits, waveforms, and
trouble” shooting uniits. 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.
Unpaintad $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

2X81 and TS1000 software—for information write
to: TINSAVE SOFTWARE, 2820 Augusta Avenue,
Ontario, CA 91761

Many Happy
Returns &

2

.

Take: %=
¢ StOCkI%cf “05
in Amerlca.

Name Age.

Address (
b egrsistarzip
B

WRITE FOR

7\ MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1 (816) 842 5092
4904 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. Suppli-
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 PARTSTORE, Dept. 165, 999 44th St., Mar-
ion, 1A 52302. (319) 373-1803:

ADVENT TV Parts. All models, all parts.
BONTRONICS, 499 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
show you what to do, how to do it!
Even beginners can learn how to
repair small computers. Everything
explained in easy-to-understand lan-
guage. You learn by doing with tools
and materials included in your course.

Easy home-study plan shows how you
can get in on ground fioor of this fast-
growing business.

MAIL COUPON TODAY!
T There's no obligation
it and no salesman will call. _

s SCHOOL OF COMPUTER REPAIR, Dept. 06023 |
CE 99| Scranton, Pennsylvania 18515

Yes! { want to get into computer repair. Rush me free facts and I

color brochure. |

—— o — )

www americanradiohistorv com

MORE GAIN
THAN A VARACTOR UHF TUNER

SATISFACTION
GUARANTEED
$15.00
Freq. Range UHF470-
889MHz Channels 14-83

Qutput Channel 3.
Available on request: Ch 2 or 4

Part No. B20

Modified HighrGain 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 10 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

Wae 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.

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 different value coil atter It's peaked. The
combinations are endless and the way we detérmine the values
Is our sgcret.

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 Soider 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
All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount
Potentiometer (10K), Electrolytic Capacitors (6), Ceramic and
Mylar Disc Capacitors (35), Vanable Capacitors (4). All inter-
grated Circuits (7). Voltage Regulator, Heat Sink, Diodes (4), IC
Sockets (4-8 pin, 3-14 pin). Power Transtormer (24V/1A), Coil
Kit with No. 26 wire (4), Speaker (4"-3 0z.), Standoffs, Coaxial
cable, All misc. Hardware, gtc. All parts arg individually
packaged and labeled.

All components including the wire, Hardware, Coaxial Cable and
heat sinks are included in the parts kit. 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

Part No.

A02 New 2 Stage Low Kit $18.00
Noise 28db gain RF

Amplitier. Specially
designed for kit builders

AD3 New 1 Stage Low Kit $10.50
Noise 14db gain
Amplifier

A04 75-300-0HM matching $1.00 |
Transformer.

F59 Coaxial Connectors. . . .30

Mail order only. Send check or money order to:
GILCO INTERNATIONAL, INC.
P. 0. Bax 8817, Coral Gables, FL 33124
Tel. {(305) 823-5891 For COD orders add 10% shipping
and handling or for orders over $50, add 5%.
FL residents add 5% sales tax. Please write for more information

€861 HOHVIN
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More BLOCKBUSTER BARGAINS!!

LN //él = AACTIVE, YOUR Parallel, TTL Input 170 ‘“Selectric’’®
SERVICE /i—I_E NUMBER ONE TYPEWRITER /7 PRINTER

The manulacturer put 'em into storage to

AVAILABILITY CHOICE AVAILABLER Removed  from “working
Systems. these lantastic machines have
[ J [ ] built-in driver and decoder circuitry and

take TTL level 6-bit character. plus 4-bit

| 2

function input signals.. Easily driven by

u!]

. most any micro Use as a typewriter {with STED &
/W” i“‘“\\\\m add’l ‘repeat’ circuitry) or as a KSR 17O OPERATIONAL!
e ’W(’ Y \ \\ W printer or both. Requires 115. 60Hz for type-
“ writer motor. 5 VDC for TTL and 24 VDC for solenoids. "Tabie Top~ style case Each
N ‘Selectric™ 1'0 machine 1s complete and in operational condition! Includes schematics.
data. case. platen and ribbon
Type Element 521.00ea. 1/0 Selectric , . . .. 3399-0003.
Add $20 for ing and g - Pay on Delivery
SAVE!! Untested version of the above, ptherwise whole & complete. May require some
service. i I A $279.00¢a.
Used, Off-Lease GE "Terminet 1200”
8and Printer
PRINTER TERMINALS rerminai
.
Featurnng: -

*1200 Baud RS-232 ASCII 96 jupper & lower
case] FULLY FORMED characters
at up 10 120 chars./sec. 120 columns wide!
o etter Quality Print at Dot Matrix Speed!
©150, 300 & 1200 BAUD Serial Input Rate
oBuilt & Serviced NATIONWIDE by
General E'em”c [GE] orms Tractor not Inciuded
TESTED & OPERATIONAL! (Avalllble trom General Electric)
Current NEW price over $5000 each. Our Price . ...
Please Add $20.00 for Packaging & Handling - Shipped Truck Frewght. Co/lect

RS'232 GABLE with female DB-25 connectors on each end, (female

connector has pins,male has sockels) for interfacing the above. $19.00...

We Ofter New & Used FLOPPY DRIVES, DISK DRIVES, PRINTERS, & MORE at BARGAIN PRICES!
Write or Call for Qur Latest Flyer NOW!!

*“Selecinc” is » reghsiered trademark of 18M Corporation

MAIL ORDERS: Box 204. Newton. New Hampshire 03858

6 17/372-8637
Sorry. No Coliect Calls {?\{:;/

MasierCard & VISA Accepted

Call Toll Free 805;% 343- 0374

MASS custimers call (6{77) 366- 050 g
1
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npherals

WAREHOUSE: 18 Granite SI.. Haverhill. Mass. 01830
nlimited I

DOT MATRIX

COEX 80-FT wrinter

@ |nterface with Apple;” Centronics

2” B&W MONITOR
=7

5Y4"Floppy

DISKETTES

All Certified—100% Guaranteed

Contrast RS-232, IEEE-488
- Power/Bright @ ’ ",&
ﬂ | Box of 100... "148% | 9x7 Dot Matrix, 80 CPs, e
== Above with Bi-Directional Printing

Hub Rings......... 3169.00

| B
© 2K Buffered Memory
O 100 by AMDEK o
. FL\J(LIII_)E 1 el © 80, 96, 132 Columns, Graphncs

d Block Printing
eacory  $7Q95 | FLOPPY DISK DRIVE | & o
WARRANTY From Fourth Dimension Systems - ggfcﬁ%bﬁgr;%;zmm’ Line 334900

with @ Track Zero Micro Switch
©DOS 32.1& DOS 3.3 COEX interface CardtoAPPLE $49.95

for APPLE ©CP/M and PASCAL

16K RAM CARD | 253557 sogges| VISION-80° $24900
80x24 Video Display Card

Vista Computer Company’s new Vision-80 board is a sophisticated

Language Transparent APPLE™
yet easy to use video display card for the Apple™ computer.

PARALLEL INTERFACE | PROTOTYPING CARDS | EXTENDER CARDS

COEX FACTORY 36995 Controller Card

WARRANTY for above

| EPSON TO APPLE for APPLE.... $19.95 for APPLE... $16.95
New From 34995 CABLE for LBM. .....$49.95 for.BM.....$19.95
| COEX INCLUDED - :

“Have You Kissed Your Computer Lately”

Z

Components Express, Inc.
T 1380 E. Edinger ® Santa Ana, Calif, 92705 ® 714/558-3972 2
Terms of Sale: Cash, Checks, Credit Cards, M.O., C.0.D. Calif. residents add 6% sales tax. W
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FREE

CATALOG

32 pages with 47 exciting,
low cost electronic projects!
at your local

electronics store

CALL for store nearest you

1-800-453-1708

these electronic kits in
Kit Centers throughout the

Digital
Slot Machine

842 12-volt Coior Drgan

844 TV, Jammer

46 12-volt Strobe Stiek

50 Whooper Alsrm

852 Combination Lock/Alirm Control
856 Elsctronic Tennis

856 Digiual Aoulette

860 5-24 Valt Reguiated Powsr Supply
861 Big Sound Portable Org:

862 Full-wave Motor Speed Contral
866 Dighal Slot Machine

868 Dightal Dica

870 Nerve Tester

801 Pockst Dics

802 Signal Inysctor

803 Space War Gun

804 My1ai Datactor

805 Logie Probe

806 Burglar Alarm

808 Oucistan Maker

809 LED Pendulum Mtronome
811 Double Decision Maker

812 Sirwn Dscilator

B14 Robot BHnker

816 Mini-wink

818 Fish Caller

820 Shimmer Lights

&21 Christmas Troe

22 One Channal Cotor Organ
824 Automatic Siron

826 Fuzz Box

B28 3-Voit Powsr Supply

30 Multi-purposs Pawar Supply
834 Color Drgan 3<channel, 1<ontrol
836 3<hannel, 4<ontrol Color Organ
840 Variabis Strobe Light

876 6-gigit Digital Clock

878 Dighai Bird

880 12-volt, 2-2mp Regulated Powsr Suppiy
832 Musical Horn

384 Sound Activated Color Drgan, T-channet
886 Autio Amp/Intarcom

836 Ubrartan Tarmantor

890 Stop-action Timing Testar

832 Telephone Hold Bution

894 Phasor Gun/Sound Gensrater

898 Binary Clock

Also available

PPG’s Basic
Electronics Course

NEW

from PPG Electronics

BODY
BLINKER

available NOW!

for only

[72]

9 LI Y P Y Y FIrYrYYY - . . 4
=

8 Allow 2 weeks for delivery of your FREE
s 1382-83 PPG CATALOG.

0 PPG ELECTRONICS CO., INC.

g 791 Red Rock Road, St. George, UT 84770
= 1-801-626-3627

<C

a o - o ’ -
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BEC BULLET ELECTRONICS

GARLAND, TX. 75040

(214) 487-9031

Sound Effects Kit $18.50

The SE-01:5 8 complete kil that
contains atl fhe parts o butld 3
programmable sound eftects
geneator Designad around
the new Taxas Jnstruments
SN76477 Sound Chip. Ine
board provides banks of MINI
DIP swiiches and pats 10
program the vanous com
oinations o the SLF Oscillator
VCO. Noise One Shot and
Envelops Contols A Ouad Op
Amp iC 18 used 10 implement
80 Adusiaple Puise Genera-
tor Level Comparator and
Multiplex Oscibiator for even
more versantity The 3 . x §
PC Boarg tealures a prototype
area 10 allow for user addea
cucuiry Easily pragrammed
10 duplicate Explosians.
Phasor Guns, Sleam Trains, or
almost an intinite number of
other sounds. The umit has 3
muttiple of apphcations The
low price includes all parts
assembly manual programming charls and detailed 76477 crip
specificanons 1t runs on a 9v batlery (not included) On board
100MW amp wiil deive a smail speaker direclly or The umit can be
connecled 1a your sterec with incredble results’ (Speaker not
included) 76477 Is included Avadable separately for $3.15 each

The + Comes with 25 pre-programmed
Super Music juses
Maker + On board 7 watt amplifier drives 8
Oz ohm speaker directty.

+ Works on 12VAC or
12 vDC.

« Uses auther 2708 or 2716 EPROM
for expanded tune playing capabll-
ity.Lisiing avaitable pre-programmed
AOM's

$24.95
(Basic Kit)

SEE SPECIAL
OFFER BELOW

A true elecironic music maker based on a microprocessor chip. The Super Music Maker is the
only kit that aliows easy addition of pre-programmed tunes by plugging in one memory chip
{AOM). Over 20 difterent ROM's with over 500 tunes are available. Use the kit for a Car Hom,
Doorbeli, Door Announcer, eic. It you have an EPROM programmer our manual tells you how
to program your own tunes Kit includes quality plated and drliled PC Board and all
components

OPTIONAL ACCESSORIES

DIP SWITCHES Ore 8 pos., one 5 pos , for tune address 2.00/%e?
WALLPLUG TRANSFORMER For operation on 117VAC house current 3.00
INJECTION MOLDED PLASTIC CASE w/custom front & rear panels, bardware

and 2 tive pos. rotary switches {replaces DIP switches) 8.00
HOAN SPEAKER B watt, B Ohm with mounting brackel 6.25

SPECIAL OFFER
Buy & Super Music Maker kit for 524.95 and get FREE, a 2708 ROM pre-programmed with 35
popular tunes. This offer gives you aver 60 songs to choose from!

7 Watt Audio Amp Kit $6.95

SMALL, SINGLE HYBRID IC AND COMPONENTSFITON A 2"
13" PC BOARD {INCLUDED). RUNS ON 12VDC. GREAT FOR
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS
THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-01
SOUND KIT.

Doomsday Alarm Kit $9.95

It you have troubte sleeping and you would like the rest of the nexghborhood to share your
misery then this [lttle kit will b for you! Tnere Is no way to accurately describe the unearthly
howls, screams and tones that come oul of his kit. Four separate tona oscillators are mixed,
cancellad and stepped a1 a varying rate. 10 Watts of crazy sounds. A great fun kit or a practical
burglar alarm Complete with PC board and all necessary componants less speaker. For &-12
VDC ORDER DA-02

3 OUTPUTS

12V @ BA (12A Int)
5V @ 10A

12V @ SA

INPUT 105 . 125VAC

THE PRESIDENT SAYS: “H'O GWASH ! !”

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the
units were worth several hundred doliars each. He pointed out the engineering, high quality
construction and state-of-the-art intergrated design in support of his position. The President
of BEC more pragmatically polnted out the already full warehouse and the two trailer truck outputs
loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY!

* UNIT IS COMPLETELY ASSEMBLED!
* Fused prmary and DC sections

+ HUGE SHIELDED TRANSFORMER

+ 2% Load & Line Reguistion

« Low Ripple < 100mv

+ Short Circuit Protection

« Overvollage Protection on all three

« 254 Bnage Rectier

+ Over §0.000 mtd of hiters

« High Efficiency Swilching Regulator
raduces neatsink area

» Schematics and service quide included

Pius $5.00 Freight » Thermal Snutdown

21ibs 6x 54 x 12 Sans LEDS (3

ONE TIME OFFER! LIMIT TWO (2} SUPPLIES PER CUSTOMER.

62.50

= 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 CAADS OR CHECK

+ ADD 6% FOR SHIPPING

+ TEXAS RESIDENTS ADD 5% STATE SALES TAX

» ALL FOREIGN ORDERS ADD 25% FOR SHIPPING

COMPLETE UNIT

{as you receive it)

(CANADA 15%) NO FOREIGN COD'S
= CALL {214) 278-3553 TO PLACE CREDIT CARD OR COD
ORDI

NOTHING OVER $89.00

1 YEAR WARRANTY

INSTRUMENTS COME WITH BATTERY AND TEST LEADS

MODEL 30B-230
DIGITAL CAPACITANCE
METER

* Measurement ranges 0.1

pr to 1999 uF

» Accurancy 0.5% typical
LDC

e 3% digit 0.5"
display

» I[mmediate direct reading
* Fuse protecied against
accidental high voltage

connection

MODEL 30B-150

DIGITAL DMM
« 0.5"" LCD display
e DC input impedance
10M

$54.95

* DC 100uV, 100mA, 0.1
chm resolution

* DCA up to 10A

* Auto polarity

* Diode & hFE tran-
sistor tests

* Low battery indicator

o (PaCTa0C1 WETIR

CV-20 1

tant viewing 300

300 ohm output

CV-19

Select your VCR/Cable TV or outdoor
antenna signals. Two 75 ohm input; 300

ohm output. 6'" leads.

NO MINIMUM
L ]

200 hour battery life

SPECIFICATIONS: Ranges:
8 ranges with full scale
values from 200pF to
2000uF. Accuracy:
+-0.5% ol tull scale
+ -1 digit to 200uF range.
+-1% of fuil scaie + -
digit on 2000uF range.
Resolution: 0.1pF.
Sampling Time: 0.5 sec.
Out-of-Range Indication:
Indication of "'1'". Time
Base: Crystal 0.S.C

.80 ea.
10 for $14.00
100 for $114.00
Select your game or TV for ins-

ochm input;

10 up

$2.60

Cv-94

Shipping $3.00
$15 or under $4.00

VISA Overseas order add $5.00

COD $1.50 25% Deposit required
()| M.O., VISA, MIC, COD, Company Check.
CAL. Residents add appro. sales tax

CIRCLE 83 ON FR
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$19.95

* Overload protection

SPECIFICATIONS:

Ranges: DCV: 200mV, 2,
20, 200, 1000V

ACV: 200, 1000V

OC CURRENT: 200u, 2m
20m 200m, 10A

RESISTANCE: 2K. 20K,
200K, 2M ohm

Accuracy:

DCV:  + —0.5%(200mV).

+-8.8% (2V up of fuli

scale. ACV & DC CURRENT:

+—1.2% of tult scale

VIDED CONTROL CENTER
CV-93 $19.95 ea.
Provides remote control ac-
cess of all your Video, TV or
CabBls_a irgputs toT\);O?r TV set
or Big Screen rom one
convegnienl focation by mere. 10 for $5.90
ly flipping a switch. 100 to $44.00
* Japanese TRS & ICS
36 CHANNEL - ECG Replacements
CONVERTER * Video Accessories
* Solder & Desoldering Tools
Converts mid & e Test Equipments
sgper ?aqdrcaib»‘ffln « Capacitors & Resistors
gna;:-frsT\(l) svele! 9« And Many Others
* Call 415-532-2711 for free catalog

Matching
Transformer
0.70 each

EPS Box 5356. Berkeley CA 94705
TOLL FREE: 800-227-0104
In CALIF. CALL: 415-532-2711

EE INFORMATION CARD



“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 .

ﬂeﬁéé‘m printed circuit

The Iaest stat art %ctromcs comned w«thA
er kit that outper-

manufacturing ates this high performance UHF. Sme
forms the imitations by 3 long shot.

Engineered for reliabke stablllty\and 0uts andlng recepﬁ%n clarity, u
audio and fully illustrated ins ru ns wﬂW amateur in mind.

nterrupted modulated

TOLL FREE
BETA ELECTRONICS, 1700 E. DESERT INN su;ﬁé’ 222, LAS VEGAS, NEVADA, 89100 1-800-782-2701
SHIPPIN
ary DESCRIPTION OF ITEM £ ggg; E ACHG 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 |3 ORDER FORM
NAME TOTAL
ADDRESS QUANTITY DISCOUNTS AVAILABLE
CITY/STATE/ZIP ORDER DATE
MO. DAY YR.
[Owsa [JmsT. caro CARD NO. EXP. DATE

FOR IMMEDIATE DELIVERY MONEY CRDERS OR CERTIFED CHECKS PREFERRED == PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY

CIRCLE 48 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

-
-

| MITSUMI
‘. TECH"’C’A"S POPULAR CHIPS UES AS55F
‘ VARACTOR TUNER
! REPAIRMEN ® HOBBIEST } ||.x | Y€l unel
) WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR ) | | -3 o P 300 ohm INPUT $17.95
MAINTENANCE, REPAIR WORK & DESIGN. NE 564 250
AMERICAN, JAPANESE, EUROPEAN TYPES SML65 -89 ASTEC MODULATOR
REPLACEMENT FOR ECG® ( mg 1228 :-;g MINI VIDEO MODULATOR
Vol . FOR USE WITH
CHECK THIS! (Min. s pcs. each) Q) | ] uc s 19 % COMPUTER-VIDEO
YOUR ECG® YOUR MC 1496 150 GAMES.
Type No. PRICE ‘ N e e WITH SPECS. $8.95
7808 .75
7812 .75 GENERAL INST. UHF
7815 .75 TUNER MECHANICAL 12
7818 .75 VDC 14-83 DETENT
MV 2109 .69 TUNING $4.95
2N2222A .30
3/8” SQ. TRIM POTS
TOP ADJUST
- 1K 10K
SPEC'AL p 5K 20K 79¢ ea.
2.95 AN214Q | CHOKES I
5.95 33 :: 133 :: PANEL MT. 10 TURN
3.45  UPC1181H... 15 uh  10mh % 20k sessee.
2.25 UPC1182H... ‘ 18 uh  69¢each
Call Toll-Free 800-526-4928 VARI CAPS UHF:bMP KT pr/i\DhCuOh“C-:T
i : { 10 - 60 pf 69¢ each 25 db gain o
COD ORDERS WELCOME (Min. order.$25) 30. 50 bf 89¢ aach So0s sec - 33 un
f CALL OR WRITE FOR OUR 1982 PRICE LIST 3/16" form  99¢
) DIGITRON ELECTRONIC ) [ .. — — — —
{ 110 Hillside Avenue, Springfield, N.J. 07081 ’ C R S Sy
q 201 '379‘9016 379_9019 2343 W. BELMONT AVE. $2.50 S&H for USA Ill. add 7%
ECG IS A TRADE MARK’OF PHILIPS ECG CHICAGO’ IL 6061 8 i, hggeor;dve”relocgm:hone
\ { WRITE FOR OUR MONTHLY
DIGITRON IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. 312-248-3202, INEADVERTISEDISPECIATY
CIRCLE 69 ON FREE INFORMATION CARD

DISK DRIVE For APPLE !! CONCORD

et et = TE
B el = So0DucTs

Computer Games: ' }2\?\:2 BE E éA 2!2%321\ -
i L HEIM CA
APPLE & ATARI (SPECIfy)i ] (714) 632_6790 CHECK-M 0

Choplifter 8255 — 450 10 MIN ORDER LA RES ADD 6 lmll:'(.1 Iﬁ? (D)h (L
)—>$24,9583, 8re8-8 ~*3L00

Freight PERSONA, CHECK 15 SEAT
s 110 -49 -$20043250-499 3900 send $100
mces0o - 7.75 50 -93 - 4| 500-999 - 1100 for
100- 240 ~ 89011000~ UP - Call catalog

| Apple Panic s S5 MONITORS < <X

Crossfire—\—-¥21.95¢a. |2 3% R eNiTH # ZVM-121

Raster Blaster 6331— $1.25 92in. 15MHz./ GREEN Phos.
I—$102.00 %

SUPER 35ampPOWER SUPPLY | #176-2— 8/9s5 # BM—

for APPLE—> $ 105 00 2716(5v— 3.25ea BN!gn. ISBMMHz./égEOEl? §hli

. 2732(5)— 5.25¢a Non- Glare Screen
Diskette forage BOX § 2532(50— 875ea I $128.00%%

5 hyin 5/ 58m.>5/ 280 A cPu~5.25c ) BMC #BM1401RGB
$2.500a” $1000:3350” $1500 [§1982 IC 13in. “‘RGB” coLor

(2vol)  Master with Apple interface!!
Bare Bones A
E

0 |~ $425.00 %% :
w/o SITIGIVEN Diskette SALE!! EECEEBTREHSSLS%ﬂ)
Keyboard o “Wabash” $6.25 /1.25xtal. __§

¢ i
$399. HEREN co
a S§o/,§0 1850 2150 Combputer

745 SERIES
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STAIIC  RAMS

32

8/2 5Qea

200ns
150ns 8
DYNAMIC RAMS

4027 200 8/175¢a
4116 20005 150
4164 200ns 195

M1SC EPROMS

1702 425 8/395es
2708 325 B8/299es
271615V} 395 8/3 65ea
TMS2716 895 8/8 D0ea
273215v) 895 8/7 75ea
TMS2532 1150 8/10 25ea

OO h LR Gt = MO BN B LN

vou

e e e
=
o

& FNOD 55

TAGE
REGUL ATORS
7805

TS
N I I N E e
—rr ~r

NN
3

LM1310

P9

MORE MISC

W/o
Pwr. SUpply SS/DD 2740 3040 % 48K RAM

8212

AYS 10134
1488

1489
MC6802
MCE821P
MC6BS0P

et

DS/SD o 34.90  Runs Appie Software

DS/DD 3240 3740 $649.00

B LOODNIOOD L O b = O

N Nm~
S
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QUIETER THAN SHUGGART DRIVES!

Enclosed in a handsome metal enclosure,
color matched to your Apple. Connects to
your Apple Disk Interface Card orto our own
Apple Compatible Disk Drive Card. 90 day
warranty. Includes cable. If not satisfied
return within 30 days for full refund.

Disk Drive $274.99
Controller Card

16K Apple
Ram Card Kit

e Upgrade your 48K Apple to full 64K Ram.

e Hardware/Software compatible with
Apple language card and 280 card.

e 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-
trol! A must for every video recording or
computer enthusiast.

UHF T.V. Preamp
Features:

® 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.
JH-0 Kit

Tired of getting up to change channels? Get
rid of that mechanical cable controller. Relax

with .. .pPHILIPS CTC8R Remote Cable
Converter

* Micro computer technology’

* Quartz controtled IC's tock in picture & prevent drift

* 60 channel selections
* Programmable time on and off
* Favorite channel memory and recall, ptus scan

® Wireless hand held “infra-red” transmitter system (25 ft.)

® Automatic fine tune
e Adaptable t0 any brand television
e One year warranty service

$139.95
CTC9R (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
,\/Vé\h,

—~&

MIC-6000Z
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 Inciuded

AUDIBLE

The MIC-6000Z 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

» 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
e P.C. Board Construction e 120 VAC Input

RM1 Kit

MORE GAIN Than a

MODEL ELC 1045 i i

FREQ. RANGE M.ts-}-lml

UHF 470-889 MHZ uner

CHANNEL 14-83

OUTPUT CHANNEL 3

75 OHM INPUT

Comes with adapter board. You can plug Philips Tuner
directly in piace of a Mitsumi

Part No. Description Price

PWD10 Philips UHF Tuner ELC 1045

MICROWAVE RECEIVER SYSTEM

Commercial grade reception — 1.9-2.5 GHz
Sturdy Parabolic aluminum reflector antenna
High gain 50 db!
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
® Imprave your picture quality
® Increase your reception distance
* 15 db gain, 2 db noise factor!
e Easy assembly
e 1.9 GHz to 2.5 GHz
* Mounts indoors or outdoors
® Can be used with PS-5!

DCS-1 KIT

Hlinois Residents

ping on orders under $35.00. Orders jr J
Orders Only, Toll Free #  oyer $35.00, add 5%. Illinois residents R

(800) 323-1327 add 6% Sales Tax. Catalog — $1.00

(312) 564-0104 Minimum order $15.00. Add 10% ship- lf?

CIRCLE 80 ON FREE INFORMATION CARD
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Digital Multimeter
MIC-3300A

e Kit Form e 3% Digits
® DC .5% Accuracy

e DCA up to 10 Amps ¢ OHM up to 20 M OHM

® hFE measurement ¢ Floating decimal point

e Leads + battery included ® Easy instructions
A high quality Digital Meter Kit at an aftordable
price. Educational and enjoyabie to build, the MIC
3300A is a high quality meter for all hobbyists and
maintenance work.
MIC-3300A Kit Form
Carrying Case

A )

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

NEW
Microwave Preamp!!!

Use with PS-3 Kit. Adds 20-25 db gain to
boost reception distance.
e Low Noise
s High Gain
e Can be used with all existing
stop sign board receivers!t!!
® 1.9-25 gHZ Freq. Range

VISA and MasterCard Acceptable
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‘ MP Systems

Fast, Reliable Serviceiis Our
Specialty.

" Fujitech
Model M-64 Programmer

Very Easy to Operate

Various test, check and S
. 0 717/
protection functions for “ittinnu,

ity

16K EXPANSION KIT
8 pcs 4116 200 ns

$11.95

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY ...

64K EXPANSION KIT
9 pcs 4164 200 ns

$74.25

Drive
6 mB

AND DRIVE YOU

IMI s™ Industry Standard 5 1/4” Winchester Disk

$865.00

iemens™ 8 Floppy Disk Drive
FDD 100-8

$300.00

FRANKLIN ACE 1000

$1350.00

APPLE CLOCKCHIP

77 »

////////;;/////////;////
. U
correct programming

®* Programs 10 pieces

of the following
at one time:

2716

2732

2732A

2764
(models for other types of EPROM'’s also available)

y

® Lowest price in the industry: $999.00

@ \Write for brochure

MONARCHY ENGINEERING INC.
380 Swift Ave. #21
So. San Francisco, CA 94080

///I;////} /
/7]
/_/I//I/I////I;Z;Zl

VI30-LA-10A

G.E. MOV ‘
Spike Eliminators ( "~.
0-25VDC

10/9.90 31.29/,-115\, 0-15DCA

212" Meters

Cholce Of

$5.95

‘LIGHT GUARD’
Any 1 auto light off unit _%
adjustable timer

2/12v. 10a. relay circuits

95

(H.D.) % Yellow A.C. 2/1.50

Fantastic!

A

+5V, 7805
-5v. 79MO5
+6V. 7806
+12V. 7812

30-0-30 DCAL.
Eabines = 10/50.00 sears sold '39.95 $5_
Block Metol
2%" X 4" X 2" High Tri-Color LEDS Voltage Regulators
100/%85.00 E 99« Red/Green reverse volt.

MM58167AN S 1500
EPROMS
2708 565 2716 550
2732 9.00 2532 12 00
DB CONNECTOR
DB25P (RS232) $2:95
DB25S {Female) 425
Hood 180
oB9P 250
DB9S 337
Cover 110
DB15P 377
DB15S 421
Cover 125
6500 FAMILY

R6502P $ 695
R6511P 34 55
R6520P 400
R6522P 6.20
R6532P 855
RE545P 17 65
RE551F 8,75
LPS li

High resolution hgh speed hight pen for Apple II'™
computers Compatible with Franklin Ace 1000

$349.00

= 79¢ Transformer 5/5.50 10/°9.95 +15v.7815
' ; i 2%a *2.39 [ MOTOROLA PIEZO SPEAKERS
115V. BLOCK FANS (=22 6/ 30V. CT. 1.5 AMP. v 56 95
s, s @ ]‘ B~ 1072200 100/:200.00 | pecoonse g .
srana 06.95 TRANSFORMERS 60 TO 30,000 Hz 10/:55.00
TR79 MULTI-TAPS

ULTRASONIC BUG ELIMINATOR |4 79 125@ 110174, 10v./8A Milton-Bradley
IC BASE CIRCUITRY WITH PIEZO +46V.25A.CT 86 QF
ALL COMPONENTS - TRO7 °

ELIMINATE COCKROACHES,

EeAsias: i *18.95 |56 170 Jon v *23.95 10/%6.95

COMPUTER PERFECTION
new boards w/ microprocessor

9.

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

RADIO-ELECTRONICS

IYAY

$100.00 minimum order.
Terms C.0.D. Prepaid or credit to rated firms.
F.O.B.: Laguna Hills, CA.

Shipping charges will be added.

All pricing subject to change without notice.
Cali for quantity pricing.

Bank cards accepted: MasterCard, Visa

A
== ; MP Systems

¢ @;23341 DEL LAGO

LAGUNA HILLS, CA 92653

(714) 770-6411

CIRCLE 56 ON FREE INFORMATION CARD

—
—

4

| 8048 MPU

Dual Computer Chip Set ITT Power Supply Voltage Regulator

2 CPU & MPU Systems/Dual - Tt”"z"j;l' D“:{ | > \\ ) B‘?‘arkds
Clocks, ACLU, % Low Ripple Cholce ust hook up
512 X 8 Bi Polar Ram 50 usec, || Choice Of or s AT to transformer
& support +'7‘;- TA 12V TA = 12v.,9v.,6v.@ 1.5, 51,29
i or 24V.TA. 28V @V IR
i o And 5V, 10A. ADJUSTABLE BOARDS

7415624 Volt Cont. Osc.
74121 (2) 7413 (2)

29701 64 X 8 Prom

MC 8601 Monostable, Retrig.

Multivibrator (2)
CA 3246 Quad 20 MA. OP AMP.

maws  19.95
SEND FOR
FREE 1983
CATALOG

or call us at

4.5v.t0 18v.0c_ °1.95
"RFI FILTERS

2 AMP. HOPKINS 2

Power Inverter #F-85010 s4.00 Y )
12V. 10 115V. . 0 1560
450 Watt Dip Tantalum Caps

‘ 79 .95} 65 10, 15,2233, 47, @ 6.3,
4 22,68 @ 10V
Z 16,33, 47,68 @ 16V. IM6402  Uarts
29¢
é
Zal

$300.00 Orig. Teletype Cost

5 x5 HighX 14" $50Q QF

15 @ 20V.

47, 68,1522, 3.3, 4.7, 6.8 @ 35v. | MN400ML CPY

B080A CPU *1.95

fomen  H.J. Knapp of Florida, Inc.

(813),392-0406 senoi0 4750 96th St. N. St. Petersburg, Florida 33708
CIRCLE 81 ON FREE INFORMATION CARD

wWWw americanradiohistorv com

Piezo Elements

3" X 4" X2"H
Specialty Chips

$4.95
MC10125PBus Driver  $3.50

4164-15NL. *8.50 RAM 64K
Full Warronty Reg. OEM  $139.95 | 22, 68, 1 @ 50V. digped and solid § pan1702 43.95 Eprom

add 10% for shipping and handling  min. shipping charge '2.50 EIESMMS 8/°15.50 Rom

.59



EPROMS STATIC RAMS

' ' . ® ] Z 1702 (1ns)

3.00 2101 (450ns)  1.85
2708 (45ns; 2.99 21102 {250ns LP)  1.55
2716 5v 450ns 3.49 2111 (450ns 2.49
2716-1 5v 350ns)  7.85 2114 (450ns 1.75
2532 5v 450ns)  7.85 2114L-3 (300ns LP 1.85
® 2732 5v 450ns; 6.49 2114L-2  (200ns LP 1.95
[ 3 J 2764 (5v 450ns Call TMM2016 (200ns 5.49
puwzsle  asend s
T™M 0l6 ns d
DYNAMIC RAMS HM6116 (200ns Call
0 R A e HM6116 (150ns Call
O 4027 250ns 2.00 HM6116 (120ns) Call
4116 2200ns 1.25
AND R A 6 D 4116 150ns; 1.75 LP = Low Power
4164 (200ns Cail
- 3 3 () A A ARA A O
0 S Z80 BEA
280 A CPU  4.95
8000 16K APPLE Z80 A PIO 4.95 I ) » DR
RAM CARD Z80 A CTC 6.95
o o P all for Co i D 2
8039 $:23 8333 472 Upgrade your 48K Apple 11 & Completellist
8080A 3.90 8250 14.90 to full 64K
8085A  7.95 8251 450 MICROPROCESSOR hefore . %
8088 34.95 8253 8.75 BARE BOARD 14.00 § REAL-TIME CLOCK C
8155 7.75 8253-5 9.75 KIT 3990
3128 838 332325 233 | ASSEMBLED & TESTED 2500 M2
; 8255- ] .
8741 39.00 8257 8.50 6.90 CRYSTALS
8748 14.95 8259 6.85
8755  29.95 8272 39.00 LEDS 6500 UPGRADE 32,768 KHZ 190  5.185 3.90
8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>