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Xcelite. °
The name to connect with.

S

Handtools for electronics?
Get Xcelite from Cooper.
The Xcelite range is truly phenomenal. ’/
For example, there are 38 patterns \~;§{/
of pliers alone —including 13 genuine “miniatures.”
Xcelite handtools are made to exacting tolerances.
They're rugged and longlasting.
Most important of all, they're designed specifically to do the
jobs you do. Individual tools and kits are at your distributors now.
Go and see them!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497
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Cut Your Service Time
Absolu’rely In Half Or
~ Your MoneyE Back

If you use a general purpose
oscilloscope for troubleshooting we
can cut your present service time
in half with the SC61 Waveform
Analyzer. That claim may sound a
little bold, but SC61 customers
around the country tell us it's hap-
pening every day in service
shops just like yours. That’'s why, in
less than one year, the SC61
Waveform Analyzer has become
the biggest selling instrument
in our 31 year history.

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 graticules to count

or calculations to make so every
measurement is 10 to 100 times
faster than before.

The digital readout is 10 to
10,000 times more accurate than
conventional scopes for
measurements you can trust in
today’s high precision circuits.

X

Plus having everything you
want to know about a test point, at
the push of a button, eliminates
guesswork and backtracking which
speeds troubleshooting
tremendously.

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

And it’s neat: What's it worth
to permanently clean up your work
bench? No more tangled leads,
piles of probes or dangling
cords. The SC61 is an entire bench
in one unit. You can't get neater
than that.

www americanradiohistorv. com

Guaranteed to cut your service
time in half: When we say the
SC61 will double your productivity,
we're being conservative. We've
seen cases of three, four, even ten
time increases in productivity
with this first-of-its-kind, automated
oscilloscope. Every situation is
different, however, so try an SC61
and judge for yourself. Here's
our offer.

30 day money back guarantee:
If the SC61 does not at least
double your productivity during the
first thirty days, you may return
it for a full refund, including freight
both ways.

Call today. The SC61 is truly a
breakthrough in conventional
scope design. Get the entire SC61
Waveform Analyzer story. Call
toll-free today, and ask for our eight
page color brochure. It could
be the most productive call you
make this year!

Sencore, 3200 Sencore Drive,
Sioux Falls, SD 57107

(605) 339-0100 TWX: 910-660-0300
Alaska, Hawaii, Canada and SD
call collect at (605) 339-0100

SENCORE

Phone Toll-Free: 800-843-3338

CIRCLE 4 ON FREE INFORMATION CARD
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Why use other computer media
when you could be using

SCH

tch

high quality error free media?

Get Scotch Diskettes Directly From Communications Electronics
There's a lot of valuable data stored on the diskettes in
your computer or word processing system. In 1981, a
diskette manufacturer calculated that the “true cost of a
diskette” was $186.50 after data loading. With inflation,
the actual cost is well over $200.00 today. That is why you
don't want to use just any diskette, you want the high
reliability and quality of Scotch diskettes. You can trust
Scotch diskettes to deliver that accuracy because each
diskette is tested before it leaves the factory and is
certified error-free. That means fewer errors and less lost
data. Flexible discs may look alike, but they don't all
perform alike. Scotch diskettes can deliver all the perform-
ance you'll ever need. The low abrasivity of Scotch
diskettes, 32% below industry average, saves wear and
tear onyour read/write heads, which means fewer service
calls due to head problems. Longer and more reliable
service is yours when you buy Scotch diskettes since they
far exceed the industry standard durability tests. Finally,
your Scotch diskettes are packaged in units of 10, com-
plete with color-coded labels (except bulk product) to
make your filing easier.

Flexible Disc Quantity Discounts Available

Scotch diskettes are packed 10 discs to a carton and five
cartons to a case. Please order only in increments of 100
units for gquantity 100 pricing. 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 available. Order
500 or more discs at the same time and deduct 1%; 1,000
ormore saves you 2%; 2,000 or more saves you 3%; 5,000
or more saves you 4%; 10,000 or more saves you 59%;
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 guantity 100 price. Almost all Scotch
diskettes are immediately available from CE. Our ware-
house facilities are equippedto help us get you the quality
praduct you need, when you need it. If you need further
assistance tofind the flexible disc that's right for you, call
the 3M/Scotch flexible disc compatibility hotline. Dial toll-
free 800-328-1300 and ask for the Data Recording Prod-
ucts Division. In Minnesota or outside the United States
dial 612-736-9625 between 9 AM to 4 PM Central Time.

SAVE ON SCOTCH FLEXIBLE DISCS ?goq:?l::‘;

Product Description Part # per disc (3)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 2.19
8" Same as above, but bulk pack w/o envelope 740-0B 1.99
8" SSSD Shugart Compatible, 32 Hard Sector 740-32 2.19
8" SSSD CPT 8000 Compatible, Soft Sector 740-0-8000 2.89
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 741-0 2.89
8" DSDD Soft Sector (Unformatted) 743-0 3.49

8" DSDD Soft Sector (256 B/S, 26 Sectors)
8" DSDD Soft Sector (512 B/S, 15 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 743-0/1024 3.49
5%" SSDD Soft Sector w/Hub Ring 744D-ORH 2.34
5%"” Same as above, but bulk pack w/o envelope 744D-ORHB 2.14
5% SSDD 10 Hard Sector w/Hub Ring 744D-10RH  2.34
5%"” SSDD 16 Hard Sector w/Hub Ring 744D-16RH 234

5%" DSDD Soft Sector w/Hub Ring 745-ORH 3.09
5%"” DSDD 10 Hard Sector w/Hub Ring 745-10RH 3.09
5%" DSDD 16 Hard Sector w/Hub Ring 745-16RH 3.09
5%"” SSQD Soft Sector w/Hub Ring (96 TPI) 746-ORH 2.99
5%" DSQD Soft Sector w/Hub Ring (96 TPI) 747-ORH 3.99
SSSD = Single Sided Single Density, SSDD = Singile Sided Double Density:
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density; TPl = Tracks per inch.

743-0/256 3.49
743-0/512 3.49

Save on Scotch Static Control Floor Mats

Scotch Velostat Electrically Conductive Floor Mats, drain static charge
before it can cause serious problems with computer orword processing
equipment. Order number 1853 is a black 4’ x5’ size mat with lip. Cost
is $170.00 each. Order number 9453 is the same mat, but the coloris
earthtone brown, which is designed to blend with any office decor.
Cost on the 9453 mat is $259.00 each. All Velostat mats come
complete with 15 feet of ground cord. Ail mats are shipped freight collect.

Save on Scotch Data Cartridges

Scotch Data Cartridges are available from CE in three different
configurations. The DC100A data cartridge is a small version of the
DC300Adata cartridge. The DC100A contains 140 feetof 0.150" tape
inapackage measuring2.4 x3.2 x0.5inches. Costis $14.00 each. The
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil
thick by %" computer tape. The DC300A costs $18.00 each. The
DC300XL is an extra length data cartridge with 450 feet of tape. It is
the same size and interchangeable with the DC300A. The DC300XL
provides a total storage capacity of 34.5 million bits at 1600 BPI. The
cost of the DC300XL is $22.00 each.

Scotch Head Cleaning Diskettes - Helps Cut Downtime
When the read/write heads on information processing machines
are dirty, that can cause you alot of grief. Now...with Scotch brand
head cleaning diskettes, you can clean the read/write heads on
the diskette drives yourselfinjust 30 seconds and as often as they
need it. Simply apply the cleaning solution to the special white
cleaning fabric. Insert the cleaning diskette into the drive and
access the heads for 30 seconds. That’s all there is to it. Regular
use of the head cleaning diskettes can save you much of the grief
caused by dirty heads. We recommend you use them once a
week, or more often if your system gets heavy use. Each kit
contains two head cleaning diskettes, and enough solution for 30
cleanings. Order # 5-CLE is for 5%’ drives and order # 8-CLE is
for 8 drives. Only $25.00 each plus $3.00 shipping per kit.

Buy with Confidence

To getthe fastest delivery from CE of your Scotch computer products,
send or phone your order directly to our Computer Products Division.
Be sure to calculate your price using the CE prices in thisad. Michigan
residents please add 4% sales tax or supply your tax I.D. number.
Written purchase orders are accepted from approved government
agencies and most well rated firms at a 30% surcharge for net 30
billing. Ali sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out of stock items
will be placed on backorder automatically unless CE is instructed
differently. Minimum 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 100 diskettes and/or any
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/orany
fraction of 100 5%-inch mini-discs. For cleaning kits, add $3.00 per kit.
For tape data cartridges, add $1.00 per cartridge, for U.P.S. ground
shipping and handling in the continental United States.

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

Copyright “1982 Communications Electronics” Ad #120182
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Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

Authorized Distributor

™

A COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O3 Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
CIRCLE 8 ON FREE INFORMATION CARD
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IDEAS IN ELECTRONICS

Electronics publishers since 1908

THE MAGAZINE FOR NEW

JANUARY 1983 Vol. 54 No. 1

BUILD THIS 39

47

PROGRAMMA il DIGITAL IC TESTER
A versatile device that puts IC's through their paces and in-
dicates how they function. Gary McClelian

LOW-BAND CONVERTER

There are lots of interesting things going on on the frequencies
below the AM broadcast-band. Build this converter and find out
for yourself what they are. Stan Gibilisco

TECHNOLOGY 4

12

44

55

90

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

SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

ALL ABOUT PAGERS
How those ubiquitous “teepers” work. Pete DeHaan

FASTER THAN LIGHT
Is it possibie that electrical impuisescan travel faster than the
speed of light? Harold W. Milnes, Ph.D

STATE OF SOLID STATE
A new digital-lock circuit. Robert F. Scott

CIRCUITS AND 59

ETCH YOUR OWN PC BOARDS

COMPONENTS Preparing the photo artwork. Robert Grossblatt
63 HOW TO DESIGN ANALOG CIRCUITS
An introduction to the most popular analog IC, the operational
amplifier. Mannie Horowitz
85 HOBBY CORNER
Battery-backup for digitat clocks. Earl *Doc” Savage, K4SDS
92 NEW IDEAS
Budget sound-effects generator.
VIDEO 72 SERVICE CLINIC
Which way does the current flow? Jack Darr
72 SERVICE QUESTIONS
R-E’s Service Editor soives technicians' problems. Jack Darr
RADIO 78 COMMUNICATIONS CORNER

Encoding communications for privacy. Herb Friedman

COMPUTERS 59

82

INTERFACING MICROPROCESSORS
How to use 8-bit CPU's to respond to and control the outside
world. William Barden, Jr.

COMPUTER CORNER
Preparing for office computerization. Les Spindle

EQUIPMENT 24
REPORTS 27
28

30

Heath Model 10-3220 20-MHz Dual Trace Portabie Oscilloscope
Data Precision Model 945 DMM

Advanced Tooi Technology, inc. Hand Tools

Radio Shack TRS-80 PC-2 Pocket Computer

DEPARTMENTS 136
8

8

137
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Advertising Index 106 Market Place
Advertising and Sales Offices 100 New Books
Editorial 104 New Literature
Free intormation Card 94 New Products
Letters 6 What’s News
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by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Ciass Postage Paid at New
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return 15 desired shouid they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy
Because of possible variances in the quality and condition of materials and workmanship used by readers, Ra

functioning of reader-buiit projects based upon or from plans or information published in this magazine.
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roducts, techniques and scientific and technological developments.
dio-Electronics disclaims any responsibility for the safe and proper
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

KODAK’S
VIDEOPLAYER

At the recent Photokina exposition in Cologne, Germany, Eastman Kodak demonstrated a
prototype of a home-video product that it may be planning to produce—and it turned out to be
very similar to the possible Kodak product described in this space last February. it's an
accessory that permits the viewing of Kodak’s Disc camera pictures on the home-TV screen.
It permits “electronic cropping,” or the ability to zoom in on any portion of the picture so it fills
the screen. Those cropping instructions are automatically recorded on a magnetic stripe on
the film disc, so that the same portion of the photo shows up every time it’s projected on the TV
screen after the first cropping. The instructions placed on the magnetic stripe by the user can
also be used by photo processors’ automated equiment to produce custom prints or enlarge-
ments. Kodak employs a CCD solid-state imager in its videoplayer, with a definition of
350,000 picture elements—almost twice as much as the first solid-state color TV cameras
from Japan. Any segment of the picture can be enlarged by as much as four times.

TV STEREO
TESTS RESUME

Members of the EIA subcommittee exploring multichannel sound for TV (including stereo)
have gone back to their drawing boards, despite the FCC's attitude that it won't wait for a
recommendation before proposing to pemmit multi-audio with television (see Radio-
Electronics, December 1982). The industry-wide committee, composed of engineers from
TV stations and networks, receiver manufacturers, and cable-TV interests, is re-testing two
proposed systems that have been modified since tests were started nearly four years ago. It
will also determine what modifications will be necessary in cable-TV equipment for
accommodating multichannel sound, and will test various companding systems, such as CX,
Dolby, dbx, and Telefunken.

The subcommittee now has a goal: completing the tests, and recommending one multi-
channel system and one companding system by May, which probably would make stereo
telecasting possible early in 1984. The FCC is expected to go ahead simultaneously with its
proposal for multichannel TV without specifying any standard. The subcommittee is seeking
legal opinions on whether it can complete its work after the Commission starts deliberating on
the issue. Some members feel that that could be interpreted as an antitrust-law violation and
may resign from the standards group unless they can get some assurance that they won't be
prosecuted for that activity.

TV-CABLE
INTERFACE

— -

Another standards-setting group, this one jointly sponsored by EIA and National Cable TV
Association (NCTA), is tackling the problem of compatibility between CATV systems and
television receivers to eliminate the cable converter box and make TV sets truly “cable-
ready.” The first issue considered by the committee was standardizing cable channels and
their identification. Although details are still to be worked out, there was general agreement
that the cable channels should be numbered—perhaps from 1. to 99—rather than using the
current informal lettering scheme.

The tougher problem of interface is expected to be solved by recommending that future TV
receivers be built with a “port™” or receptacle to accommodate a circuit board that would
interface the specific cable system with the set. The card could contain pay-TV or pay-per-
view decoders as well as various converters or connectors for the standard “non-pay” cable
channels. Each port would be flexible enough to accommodate a wide variety of plug-in cards
for various cable systems or services. In addition, the TV ports might also be designed for
interface with other video equipment, such as computers, VCR’s and videodisc players.
Aithough there is general agreement on the two approaches—numbering channels and the
provision for an interface port—working out details is expected to be a time-consuming
process.

WATCHMAN

Sony’s little two-inch flat-tube portable TV set now has an official name—Watchman, inspired
by you-know-what. Itis now scheduled to show up in the United States shortly at a suggested
list price just below $300. And if Sony wants to call its littie hand-held TV “Watchman,” that's
probably all right with Japan's watchmaker Seiko, which plans to introduce next year a
combination watch, TV, and radio, with 1.4-inch LCD displays for TV and time, at about $400.
It has earphones for audio and a wallet-sized pocket battery pack. R-E
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TEK 2200

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

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

Two high-sensitivity
channels: dc to 60
MHz bandwidth

from 10 V/div to 20
mV/div; extended

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

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

Complete trigges
system. Includes
TV field, normal,
vertical mode, and

automatic; internal,

external and line

Probes included.
High-pesformance,
positive attachment
10-14 pF and 60

MHz attae probe
tip.

(1X probe). Accurate sensitivity of 2
to +3%. Acordc mV/div at > 50
coupling. MHz.

time-base 2215.

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

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

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

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

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

Tektronix 2213

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

The cost: $1200* for the 2213.

$1450" for the dual time base 2215.

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

www americanradiohistorv. com

sources; variable
holdoff.

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

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

Order toll free:
1-800-426-2200
Extension 33

In Oregon call collect:
(503) 627-9000 Ext. 33

Tektronix:

COMMITTED TO EXCELLENCE
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WHAI’S NEWS

Rooftop terminals to
take over by 1990?

More than 15 million rooftop
dishes for direct-broadcast sat-
ellite reception will be installed on
U.S. homes by 1990, statesa 187-
page report by International Re-
source Development Co., a Nor-
walk, CT, research firm. The report
also predicts that the rooftop ter-
minals, intended for Ku-band
frequencies (between 15 and 17
GHz approximately) will render
present backyard terminals all but
obsolete. Those terminals operate
on C-band frequencies, around 4
to 6 GHz. One exception will be the
cable networks and operators,
already firmly established with
heavy investments on the C band.

Record industry wants
to tax tapes, recorders

In two separate bills, one in the
House of Representatives and the
otherinthe Senate, audio interests
propose an indirect tax on home
recording. That move appears to
have been inspired by the proposal
of some video interests to tax
home-video recording. Until the in-

troduction of those bills, private au-
dio recording had been accepted
without challenge for several de-
cades.

The bills (H.R. 5705 and Senate
Amendment 1331} are careful to
provide that no tax shall impose a
direct liability on the individual who
uses recording devices or mediain
the home for private purposes.
(The clause comes immediately
after a statement that such home
recording constitutes infringement
of copyright.)

The bills, instead, propose a tax
on all recorders and blank record-
ing media (tapes, etc.) at point of
import or manufacture. The pro-
ceeds would be distributed by a
Copyright Royalty Tribunal among
copyright owners whose works
might be copies with the machines
and tapes.

The proposed tax, while called a
“royalty,” would be imposed
equally on all equipment whether
or not the equipment would be
used for personal recording pur-
poses or for copying a friend’s
album or a radio program. The
manufacturer or importer would be
free of the tax for as much of his
sales that a “fair estimate” would

GENERAL ELECTRIC EXPANDS RESEARCH CENTER

S
- v %

NEW ELECTRONICS AND COMPUTER SCIENCE LABORATORIES, amongthe
world’s most advanced, are seen in the foreground. Midway along the span is
a new two-story office building, and at the end of the span structure a five-
story commons/services building. All are part of the General Electric Re-
search Center’s expansion program, which has increased the size of the
Center by 50 percent over the past three years, with an investment of more

than $130 million.

show to be used for purposes other
than home recording.

Difficulties loom (should such a
law be passedy) in distribution of the
“royalties.” The Tribunal is sup-
posed to “determine fair com-
pensation to copyright owners,”
but provides for “proceedings” in
case of disagreement between
and among royalty claimants.

In view of the technical difficul-
ties of enforcement, the likely un-
constitutionality of such a law, and
the probable effect on the tape and
tape recording industry the tax
might have (if it were large enough
to guarantee what copyright own-
ers might consider “fair com-
pensation”) the passage of the
bills seems doubtful.

Security by cable
Installed in St. Louis

Warner Amex Cable Com-
munications introduced security
service in the St. Louis area early
in September, making St. Louis the
sixth major city where 24-hour fire,
burglary, and medical alert ser-
vices are provided by Warner
Amex. The others are Pittsburgh,
PA; Cincinnati and Columbus, OH;
and Dallas and Houston, TX.

The new service will be available
to 25 communities in the metropoli-
tan St. Louis area. It can be made
available to all residents in the
area, including non-cable TV famil-
ies and businesses.

To demonstrate the new service,
Mr. Miklos B. Korodi of Warner
Amex tripped a burglar alarm be-
fore agroup of guests thatincluded
mayors, police and fire chiefs, and
other civic dignitaries from the 26
communities. The alarm was re-
ceived immediately by the Warner
Amex security center and flashed
to police headquarters. Control
units arrived less than five minutes
after the alarm.

Typesetting service
for computer users

Two prominent companies,
Type Share and CompuServe,
have joined forces to offer a low-
cost, high-quality typesetting ser-
vice to users of micro- (and other)
computers. Users need to have
only a computer and an editor or
word-processor program that can
produce sequential ASCII files and
store them on either a tape or disc.

Also needed are a modem and

transmission software that can
communicate as a terminal and
transmit the previously stored
material over the phone. A Type
Share manual that provides easy-
to-follow instructions—with exten-
sive examples—for every step in
the typesetting process is also re-
quired.

Users, says Steve Westmortand
of Type Share, have the full
capability of a commercial type-
setting establishment at their fin-
gertips. Their files are processed
on modern computerized
phototypesetting equipment that
produces headlines and body copy
in a wide assortment of styles and
sizes. The cost is as little as $4-00
per foot on 4-inch wide paper or
$6.00 per foot on 8-inch wide
paper.

The user simply enters the
material into a computer, along
with the easy-to-use codes
(according to the instructions in
the Type Share manual) to specify
style, size, column width, etc. As
jobs arecompleted, they are saved
on disk or tape. Then, at his con-
venience, the user dials a local
phone number and transmits the
work to CompuServe. Users
receive—usually within two
days—the same kind of galleys
they would get from a commercial
typesetter.

Type Share is a typesetting ser-
vice that specializes in producing
typeset material from user files.
CompuServe is a leading
computer-services company and
information network. “Marrying
these two services,” says
Westmorland, “has made nation-
wide time-shared typesetting a
reality for the first time.”

AM stereo broadcasts
begin in Atlanta

WQXI, Atlanta, GA, signed on
last August 6 with its first stereo-
broadcast program. The equip-
ment, supplied by Harris Broad-
cast Division, was installed the day
before, when Harris Corp. was
granted FCC type acceptance for
the STX-1 AM stereo Exciter. The
STX-1 was installed at WQXI in
about four hours.

WQXI operates on 790 kHz with
5,000 watts. During the daylight
hours, the transmitting pattern is
nondirectional—at night a di-
rectional array is used. R-E
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To all Radio-Electronics Readers:

Thank
YOU..-

for making 1982 another banner year for
Radio-Electronics!

For expressing your continuing confidence in our edi-
torial authority in the most tangible mannsr possible:
with your readership...we express our gratitude.

And for expressing your continuing support of our
advertisers in the most tangible manner possible: with
your prolific purchasing...we express our deepfelt ap-
preciation. Thanks to your responsiveness, these mar-
keters of electronic products and equipment ran more
pages of advertising in RADIO-ELECTRONICS againin
1982 than in any other publication in our field for the
fourteenth consecutive year!

During the past year, your magazire, RADIO-
ELECTRONICS, posted a tremendous total of 1,023
pages of advertising...representing a huge linage
gain of 23% over 1981. This is one of the largest in-
creases reported by any publication. It ranks RADIO-
ELECTRONICS among an elite group of supremely
successful publications in the media marketplace, for
which we are both proud and grateful.

And these added advertising pages you helped us
get brought additional editorial pages for you! We in-
vested substantially and ran 120 more pages of exciting
articles and features throughout 1962...for an average
of 10 extra editorial pages per issue!

As we close 1982 and reflect upon our leadership
position in electronics publishing, we acknowledge in
full our responsibilities to you, our readers. We pledge
to strive even harder to provide the most incisive
editorial at the cutting edge of the field. We will exert
every effort possible to continue to earn your esteem,
justify your faith in us and enhance your enjoyment
of electronics.

Season's Greetings from all of us at RADIO-
ELECTRONICS and best wishes for health. happiness
and prosperity for the coming year.

The Staff of

www americanradiohistory com —~
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EDITORIAL

Committing suicide—FCC style

I'm sure that many of you are wondering about the recent rash of
aparently absurd decisions that has been coming forth from the FCC. |
know that | have. Well, FCC Chairman Mark Fowler has let the cat out
of the bag. Chairman Fowler has proposed a sweeping deregulation of
the broadcasting industry, including an end to licensing requirements.

In Chairman Fowler's mind, the regulations that apply to radio and
TV stations should be “indistinguishable” from newspapers. Chairman
Fowler feels that the broadcasters “... should be as free from regula-
tion as the newspapers you share the press table with and compete
with for advertisers.”

“No license-renewal filings, no ascertainment exercises, no content
regulation, no ownership restrictions beyond those that apply to the
media generally, free resale of properties, no petitions to deny, no
brownie points for doing this right, no finger wagging for doing that
wrong,” Fowler said.

Those statements certainly put an end to any questions regarding
the FCC's sanity. It's no longer a question! | could explain at this point
why the FCC was born in the first place and explain its purpose for
existing; but if Chairman Fowler doesn't already understand that, | can
see no purpose it would serve. Instead, | will await the day that | can
build my own broadcast transmitter out of junkbox parts and play DJ
for a day. | will await the day that | will finally find out what is it really
like to tag a 1 kilowatt linear to the output of my CB. Then | will crawl
away and hide because there will be 200 million other people in this
country finding out the very same things.

2L 77 s

ART KLEIMAN
Editor
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RAVE
REVIEWS

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

than 2,600 quality TCG parts, cross referenced to over
210,000 part numbers, this guide has more replacement

line numbers than G.E. or RCA!

LOOK FOR THE FULL LINE OF QUALITY TCG
REPLACEMENT PARTS:
» Transistors

* Thyristors

* Microprocessors and
Support Chips

* Integrated Circuits .hr/f é?r?gl lCCJ:u?-Off’s

+ Rectifiers and Diodes . Bridge Rectifiers

* High Voltage Muitipliers * Unijunctions
and Dividers * RF Transistors

- Optoelectronic Devices * Microwave Oven

Rectifiers
+ Selenium Rectifiers

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

» Zeners

TCG parts perform

» equal to or better than any

other parts on the market,
and come backed by an

exclusive, full two-year warranty

to prove it. You're assured of

consistent quality because TCG parts are tested on

state-of-the-art computerized equipment.

So be sure to ask your distributor for quality TCG

repiacement semiconductors in the bright green poly-bags

and cartons that list device type, rating limits, diagrams

and competitive equivalents right on the package!

For your own copy of the cross reference guide that

technicians are raving about, see your TGG distributor,

PTG

TECHNICIAN
COMPONENTS
GROUP
NEW-TONE ELECTRONICS
44 FARRAND STREET
BLOOMFIELD, NEW JERSEY 07003
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Your new robot will move. See. Hear. Speak. and
f learn whatever you teach it.

HERO 1 is a completely self-contained, electro-me-
chanical robot-capable of interacting with its en-
vironment. Controlled by an on-board, programma-
ble computer, it has electronic sensors to detect light,
sound; motion and obstructions in its path.

The remarkable HERO 1 robot is in production now,
ready for you. Buy assembled or build it from a kit.
Either way, it is the only teaching robot in the world
capable of demonstrating and performing every ma-
jor function in robotics.

Itisalsoremarkably inexpensive, with the complete
kitavailable at $1,500 and the as-
sembled robot at $2,500.

Capabile of seven axes of motion,
the robot can be programmed to pick
up small objects with its arm. it will also
speak in complete sentences, using
its voice synthesizer.

With its own on-board computer,
HERO 1 can function free of any exter-
nal control — traveling overa pre-
determined course and performing
specific functions you have
programmed.

Remarkable though the robotis,
its companion Robotics Educa-
tion Course is an even more
significant “first” It pro-
vides a thorough under-
standing of robot
technologies,including
robotics programming.

" Consisting of a1,200-
page textdivided into eleven learning units, this
course is the most complete introduction to robotics
available today.

The robot brings the learning process to life with
hands-on reinforcement of the principles as youlearn
them. You quickly get a practical grasp of industrial
electronics, mechanics, computer theory and pro-
gramming as applied to robots by putting them into
action.

Essentially, HERO 1 is a computer on wheels. You
teach it. It teaches you. HERO 1's only limitations are
your imagination and ingenuity in programming, as
youchallenge its capabilities:

il

RERS———=T =
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Its onboard processor can take it through complex
maneuvers. The programming process is straightfor-
ward with provision for step-by-step debugging, en-
hancement and other corrections.

HERO 1senses include: sounc detection (frequency
range 200-5000 Hz); light detection; ultrasonic rang-
ing (range resolution % inch to 8 feet); ultrasonic mo-
tion detection; speech synthesis; and real-time, four
year calendar clock.

A completely mobile platform robot, HERO 1 motion
abilities permit head rotation and arm rotation of 3507
shoulder rotation of 1507 arm =xt=2nsion of 5 inches
wrist pivot 01180° and wrist rotation
of 3507 Gripper will open to a max-

imum of 3z inches and rotate 90°
atextreme extension. Payload ca-
pacity of arm is 8 oZ. at maximum
extension and“6 oz. atnormal.
HERO 1 uses a 6808 micropro-
cessor that controls 13 functions
and sense boards.Programmabie
through k=2ypad,teaching pen-
dani orcassefte interface,

the robot features
multiple operat-
ing modes
including
program, repeat,
learn, manual
and sleep.

Complete infor-
mation on HERO 1 robot and
course is now available in the Janu-

ary Heathkit Catalog. Ifyou are not presently
receiving a catalog, fill out and mail the couponbe-
low. Or pick one up at your local Heathkit Electronic
Center.*

Please send details on the HERQ 1Robot
and robotics course.

Mail to: Heath Company, Dept.02(-978
Benton Harbor, MI 49022

Name .

Address _

City

State L D e
*(Robots will be in the store in January).




SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

MORE ORIGINAL The ever-increasing number of cable/satellite programming networks are emphasizing
original shows, rather than relying on a dwindling supply of Hollywood movies and other
PROGRAMMING program sources. Home Box Office, Showtime, the cultural, sports, and special-interest
channels have all revealed extensive plans for innovative schedules of newly-created shows.

For example, HBQ is working with Muppets creator Jim Henson to develop a weekly series
called “Fraggle Rock” that will feature a whole new breed of Muppets. HBO’s upcoming
line-up also includes a new series of “short story” programs, plus an original National
Geographic Society series. Showtime will offer a few soap-opera-type series, plus a hefty
roster of flashy stage performances. ESPN has made a deal with the new United States
Football League to telecast two prime-time games per week during the USFL season, which
begins in March, 1983.

In addition, the recently launched Cable Health Network includes 25 original series, ranging
from science and health news to healthcare advice and fitness programs. And entirely new
channels—including UTV and Satellite News Channels—add to the viewing options. Moreov-
er, there are new strategies for packaging satellite programs. For example, Tele-
Communications Inc., one of the largest national cable-TV companies, is grouping a number
of existing satellite program channels as a standard package of shows which it will offer on all
of its cable systems.

N EW PRODUCTS Channel Master has introduced a new generation of satellite-reception equipment, includ-
ing redesigned devices from dishes to LNA's. The new CM earth stations are available in 8
different models; each system includes a 10- or 12-foot dish, polar mount, 100° or 120°
low-noise amplifiers, scaler feed with automatic polarizer, and 24-channel receiver-
downconverter. The prime focus feed-assembly and downconverter are supported above the
dish by aluminum struts. Correct polarity is automatically chosen by a special integral
polarizer according to the channel selected by the receiver. Several of CM’s new packages
start in price under $4500. (Channel Master, Ellenville, NY 12428.)

Pico-Savac has introduced a 100% reflective RF metal film which can be applied to
existing and installed satellite antennas to improve contrast and gain. The company says the
film covering will also increase noise rejection. The film, in effect, “remetalizes” the exposed
surfaces on casted antennas, which often have bumps and other surface imperfections
affecting reception. The RF films are available in 25-foot rolls, and Pico-Savac says that a
10-foot antenna can be remetalized in an hour at a cost of less than $90. (Pico-Savac, 7165
30th Avenue N, St. Petersburg, FL 33710.)

MORE TEXT KPIX-TV, Channel § in San Francisco, has launched its DirectVision teletext experiment,
S|GNALS ON using conventional Antiope technology to transmit a package of three different “magazines”
of text and graphics. KPIX, owned by Group W Broadcasting, is testing the service until early
THE Al RWAYS 1983, at whichtime it will consider going ahead with acommercial service—possibly using the
enhanced North American Broadcast Teletext Standard. For the test, DirectVision offers a
group of electronic ads, a section of fast-breaking news, sports, business, and weather
information, plus a section with classified ad listings supplied by a local newspaper chain. For
the service, KPIX has introduced a section called DirectVision Extra Messages. Whenever a
program or commercial appears which has a text supplement, teletext receivers auto-
matically flash DV in the corner of the screen; viewers can then switch from the TV show to
DirectVision for additional pertinent information.

Meanwhile, public-TV stations are delving deeper into text services—in this case special-
interest data for farmers and ranchers. Public Broadcasting Service and the U.S. Department
of Agriculture are testing a farm-news service using closed captioning facilities, and transmit-
ted via PBS stations in Denver, Tampa, Fresno, Springfield, MO, and Fargo, ND. If the
one-year test is successful, PBS may eventually distribute the farm-data service via satellite
to public-TV stations nationwide; for this year's test, data travels via phone lines from USDA to
participating PBS stations via satellite. To view the timely data, farmers, commodity brokers,
and others in the agribusiness must buy a Sears TeleCaption decoder for their TV sets in
order to pick up the signal. R-E
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“When will someone introduce
high-performance scopes without

the high prices?”

3

TWooteo®:

V-202F —20 MHz

V-152F —15 MHz

8595

B

V-353F —35 MHz V-650F —60 MHz V-509—50 MHz V-1050F —100 MHz

$949 $1,195 $1,650 | $1,980

@HITACHI HEARD YOU.

V-209. A 20 MHz, dual trace, mini-portable scope,
question with 8 new portable oscilloscopes. In fact, sensitive to 1 mV/div at 5 MHz. It features AC/DC
they’re the highest-quality scopes around for the operation and has a 3.5”CRT, and weighs only
money. 10 Ibs. Battery included. $945.

We call them our F series. They range from V-650F. A 60 MHz, dual-trace scope, sensitive to
15 MHz to 100 MHz and can be used for all types of 1 mV/div at 10 MHz. It features delayed sweep and
bench and field work. There are dual-trace and quad- a6"CRT. $1,195.
trace models. Several have delayed sweep. All are V-509. A 50 MHz, dual-trace, mini-portable scope
lightweight. Compact. And feature functionally with optional battery pack, sensitive to 1 mV/div at
grouped operating controls and bright, easy-to-read 10 MHz. It features delayed sweep and a 6”CRT, and
CRTs. Heres a closer look at each model: weighs 11 Ibs. $1,650.
V-152F. A 15 MHz, dual-trace scope, sensitive to V-1050F. A 100 MHz, quad-trace scope, sensitive to
1 mV/div at 7 MHz. 1t has a 5"CRT. $595. 0.5 mV/div at 5 MHz. It features delaved sweep and a
V-202F. A 20 MHz, dual-trace scope, sensitive to 6"CRT. $1,980.
1 mV/div at 7 MHz. It has a 5.5"CRT. $695. There they are. High-performance scopes
V-302F. A 30 MHz dual-trace scope, sensitive to without the high prices. And all are backed by
1 mV/div at 7 MHz. It features signal delay and a Hitachi’s reputation for quality. To learn more, write
5"CRT. $799. or call us today. Hitachi Denshi America, Ltd.,
V-353F. A 35 MHz, dual-trace delayed sweep scope, 175 Crossways Park West, Woodbury, NY 11797.
sensitive to 1 mV/div at 7 MHz. It features a Phore: (516) 921-7200. Offices also in Atlanta,

Ask no longer. Hitachi has just answered vour

5.5”square CRT. $949.

Chicago and Los Angeles.

CIRCLE 83 ON FREE INFORMATION CARD
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LETTERS

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

AGREEMENT

Just had to send you a little note after read-
ing Mr. Paul T. Kelly's letter in the September
1982 Radio-Electronics. Audio Amateur
and Radio-Electronics are the only maga-
zines in their field worth subscribing to. There
may be an occasion to pick up another
publisher's magazine for a specific article, but
the aforementioned periodicals are the only
ones to read on a constant basis.
GARY A. NACHMAN
Qak Park, MI

ROAD-INFORMATION SYSTEM
The letter by Mr. Charles Koontz titled
‘Road-Information System’ (Radio-
Electronics, July, page 22) states: *...due to
the wrong transmitting-antenna design, the

ter at some other time in the past. That state-
ment is clearly incorrect and may mislead
your readers.

The far-distant normal reception from an
FM station is a function of transmitted power
and antenna height above the terrain.
Weather conditions affecting refraction also
play a partin the signal level beyond about 35
miles from the transmitter. Since the mid-
60's, FM stations have been converting to
circularly polarized (CP) antennas; that has
vastly improved the signal level of FM sta-
tions received in automobiles. As one holding
a patent on CP antennas presently man-
ufactured for use by FM stations, | could not
let that statement go unchallenged. Ninety-
nine percent of the U.S. FM stations use CP
transmitting antennas!

broadcasting on mono, stereo, and quad-
raphonic, with and without SCA." Thatis sim-

ply not true, unless Mr. Koontz has dis-

covered a new law of physics! As is well
known, TV picture definition is simply a func-
tion of bandwidth. FM broadcasting band-
width is limited by FCC allocations to + 100
kHz. Our 525-line TV video requires an RF
bandwidth of 4.5 mHz. Koontz simply cannot
squeeze that into 200 kHz!

On another subject, Mr. Koontz feels that
the older tube FM exciters and transmitters
were much better in technical response than
the current state-of-the-art solid-state excit-
ers and RF drivers with singe-tube 1, 5, 10
kW final RF amplifiers. | suggest that he read
the specifications of any current FM

RADIO-ELECTRONICS

-
P

transmitting equipment available from the
manufacturers. He will learn that such current
equipment is at least two orders of magnitude

continued on page 20

reliable fringe reception of FM stations be-
yond 65 miles is almost a thing of the past.”
The implication is that the coverage was bet-

Mr. Koontz also states that FM transmitters
using his KQ2 system *...will be broadcasting
high detail full-color pictures over FM stations

We accept VISA, MC,
C.0.D, CHECK or MO,

Min. order $10.00 - add’
6% Shpg and $1.00 Ins

FIRST QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS”

RESISTOR ASSORTMENT 82508 - 700 pos (1 each below assotd) $ 22 .30

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. of 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. B2505 10 ea. of 22K-27K-33K-39K-47K-56K-6BK-B2K-1 00K-120K OHM

Stock No. 82506 10 ea. of 150K-180K-220K-270K-330K-390K 470K-560K-680K: B20K-OHM

Stock No. B2507 10 ea. 0f IM-1.2M-1.5M-1.8M-2.2M-2.7M:3 3M-3 9M-4 TM-5 6M-OHM $ 45% .40$ .36 1200 8 $.15
54 11202 14 18

WILD ROVER 60/40 ROSIN CORE SOLDER ‘58 11203 21
Touch switch capsule SIoch e 09 RS ioRs . i .66 11204
Operating motion is 005" without the /AN No toz prce N R 90 M 11205
use of a levered arm. Extremely fast on 1 50075 15 $116 S 1.02 11206
and off with low naise. Normally open 3 50076 a 239 E
rated 115 VAC, 1 6 amp-30 milliohm re- 50077 8 225 114 11207
sistance - 615 radius by .160 thick, bors e 13 1.38 11208
Stock No. 19 10 25 ) a 247 1.86 11209
12098 $1.288 1.12 § 95 50080 8 as7

TI WIRE
WRAP
SOCKETS

Tin plated phosphor
bronze contac! - 3 wrap

ARIES ZERO /
INSERTION
FORCE
SOCKETS -

camactuated. true zeroinsertion
tin plated solder tal pins

capable ot being pluggea into

am sockets. including wire wrap

SOCKETS

Tin plated phosphor
bronzecon ict pins
with gas hght seal

$3 95 each
tar any
assortment

Stock
No Pins 1-24 25 100 No. NoPins 1-24

Stock  No

No Pins -24 25 50
11055 24 $ 4.35 $390 $3.60
11056 28 450 405 3.75
11057 a0 595 6535 495
11058 64 1050 9.45 8.70

ELPAC POWER SUPPLIES - DC/DC CONVERTERS

SINTEC lnput  Output Oulpul Dimensions
Stock No Voitage Voitags Curent (HAW:O)
300 MW Type VOC) (VD)  (MAI ininches Pace

13825 CB380! 310670 12:08 025 48:51.305 5 795
CB3811 1070 12:06 025  48:81:308 798
CB3802 3070 15107 020 48x$11305 795
€B3812 3070 15107 020 4B:51:30% 795
€B3804 1070 28107 ©J0 481 81:305 785
CB3814 3070 28107 010 48:81:305 795

ELPAC
o

MOOUTEC
DIGITAL MULTIMETER

A Miniclamp AC Volt-Ammeter
J[l % allows singling one conductor out of
Single rotary switch opera- S
tion Large easytoread .5 00

many without disarrangement
3-'adigit dlsplay 800 ours =) o/ o' 593
q e sEhee

13628 Stock No AC Amperes Price
operating lite with single 9v
4
\e

13827
13828
13820
13830

13730 0-25A  $39 50

13731 0-50A 39.50
battery Seven functions—
(DC Volts. DC Amps, Ohms.

13732 0-1004  39.50
ACCESSORY LINE SPLITTER

AC Volts. AC Amps, Diode

and Resistor Junction. Aud-

aitows fast readings of AC powercon-
sumption of plug in equipment with-
ible Continuity Check)
Stock No. Carrying case with

, out separation of leads.
82504 beitioon 7 50

Stock No. 13727 $9.95
/4 ——-v% = r *
PIN FORMING TOOL ©— 7 -+

POCKET SIZED
puts IC's on their true row to row spacing. One

BATTERY TESTER
\\for all types of small batteriesirom
side is for 300 centers, Fliptool over for devices
on 600 centers. Put device in tool and

1.35v 10 4.5v
Stock No. 13733 $1 3.95
saueeze.

VOLT-I-CATOR
automotive diagnoslic meter plugs
ONE TOOL DOES 8 Thru 40 PINS!
Stock No, 11059 $1 2,95

into lighter socket and indicates bat-
tery condition and charging rates.

IC EXTRACTOR

One-piece, spring steel con-

stock No. 13736 $1 5,95
struction. Will extract all LS|, MS(

AC VOLTAGE TESTER
plugs into any 110v service recept-
and SSL devices with 8 to 24
initial wre wrapping  trouble 303 - PINS. gtock No. small package
groctesandLeni $2.10 Stock No. 13720 $13.95

able to check time voltage over 50-
$1.82 per pack 13313
Drawer Q Milford TOLL 800-526-5960

150 VAC
NJ 08848-9990 FREE in NJ (201) 996-4093

stock No. 13735 $14.95
VOM-MULTITESTER
CIRCLE 12 ON FREE INFORMATION CARD
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1383
13832
13833
13034
13835

)
‘Fioppy Oisc

$109>

13501-1 Oste Shesttor 13801  § 25

88141 201 77
65121 221 77

$2495
2495
2485
2198
2495
2495

cL1801
cuast
ciL3802

4070
4070
4070
4070
aor0
s070

12106 128
12:08 125
18107 100 65111 221 77
cLaez 155107 100 851:1 20t 77
€1380¢ 28114 S0 651kl 2at 77
13838 CL3814 28116 B0 BStE1 XY TV

13825 1 DATA SHEET FOR OC DC CONVERTERS

Stock No.
62503

$75.00

Full 1 year warranly

Stock No 13801
PowserSupply For
Winchestar Drives

=]

-]

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED

Quipu! Dimensions
Currant (HAWaD;
Rating n incnes

ELPAC
Part No
SOLVISS
SOLV15-12
SOLVIS-15

SINTEC
Stock No

Qutput
voltage ove
Fined included
Fixed included
Fixed included
Fixad included
ovea

470160812
47/16eax2
4-7/16x4x2
a.7/168xax2
55/8aa-7/8x3 3716
-5/Bx4-7/823 3116
5-5/8x4 7,8x3-3/16
5:5/884-7/BK3 3116

SOLV3IO 18
SOLV30 24
13802 1 Data Shest for SOLV Saties

OK MACHINE AND TOOL

IC INSERTION/
EXTRACTION KIT

uges DIP IC extractors and
wnsertersto accommodate alt iCs |

SOCKET WRAP ID 14 pin

DIP socket sizeo plastc panels

wiapping 10 10
write on them tot ocaton IC part

{rom 14 10 40 pins Too's that
number tunchion. eic Simplites 13
13

engage conductive surtaces are

versatile Volt-Ohm-Milliammeter in

CMO3 safe and include ground-
nq iugs Stock NO.
13308 $37.74 | 2

SINTEC..

Send for Free Cataiog -
over 1100 parts.
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Non-Linear Systems
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FLORE] G LR
VIZ ica =" rtAwLeTT [Soupion LEADER

- 15 MHz TRIGGERED | [X?g@wwmwwey 30 MH: TRIGGERED | P@IRRrmy 70 MHz Dual Time
A< PRECISION A s SCOPE BASE SCOPE

s495 \ _< RN 00
WAS 5645% R B %nggs.

Mode automatically shifts between ] 1570
CHOP and ALTERNATE ivigi i

. Built-in signal delay line permits 8 1 mV/division sensitivity to 70 MHz
BriagEgrsi SlelRnosphCT view of leading edge of high fre- ® 500 uV/division cascade sensitivity
Front-panel X-Y operation quency pulse rise time. ® Four-input operation provides trig-
Differential input capability Triggers on signals up to 50MHz ger view on 4 separate inputs.
19 calibrated sweeps—.5uSEC/cm Rectangular CRT with P31 phos- Alternate time base operation
to .5SEC/cm phor Switching power supply delivers
Sweep to .1uSEC/cm with 5x; Mode automatically shifts between best efficiency and regulation at
1.5SEC/cm with uncalibrated vernier CHOP and ALTERNATE lowest weight

PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES
S——

FLUKE 4%, DIGIT FUNCTION GENERATORS i —
sweep generator, function generator,

® M ULTI M ETERS MODEL 3010 pulse generator, tone-burst generator

= Covers 0.02Hz-2MHz

MODEL 8060A 95 = 1000:1 tuning range
Frequency b was $220 = Low-distortion high-accuracy outputs
measurements to j ]
200KHz . ! »} ® Sine, square and triangle output

A SWEEP FUNCTION ® Variabie and fixed TTL outputs
dB measurements ; MODEL 3020

® 0.4 Hz to 1MHz in six ranges
& Push button range and function selection

A o -,_, T { 95 ® Typical sine wave distortion under
Relattlve measure: = $299 was $379. 0.5% from 1 Hz to 100kHz
ments

- 35MH:z FUNCTION
High-speed Beeper W/DELAY

§ . \ 420
MODEL 8062A ) ¥ ¥ )
: _ B e 5 G
‘ g - v Reg. $194®

.05% accuracy

True RMS
® Sine, square and triangle output

30KHz bandwidth
® Variable and fixed TTL outputs

Relative measure-

ments 7 ORDERING INFORMATION

MODEL 352 ) e
' £ m All prices plus shipping charges. Please call for
Beeper = HIGH PERFOR- appropriate charges. Use our toll free number.

00 569995 MANCE LAB SCOPE. & New York State residents add appropriate sales tax.
$279 A MINUS B INPUT = PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

PRICE DOES NOT INCLUDE PROBES Quantities are timited  Offer ends Jan 31,1983

www americanradiohictorv com



RADIO-ELECTRONICS

-
[=2]

New from NRI...

Industrial Electronics
with color computer.

Get a head start in the emerging technologies
with practical training in control systems,
instrumentation, robotics, optoelectronics, and lasers.

Exclusive computer-aided instruction!

-,
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Here’s the training that gets
you into the heart of American
industry’s rebirth. Over $5 billion a
year will be spent in automation
alone. ..$2.3 billion in com-
puterized control systems. .. $600
million in industrial robots and
robotics is only just getting
underway! To help meet g
the soaring demand for
people to operate, main-
tain, repair, and design
these control systems, NRI
has created the only com-
plete training in Industrial
Electronics for Instrumen-
tation and Control Technicians.

Learn on Your
Own Computer
NRI training is more than
lessons. .it’s experiences. You
learn by doing, using the TRS-80™
color computer to learn about con-
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction
. programs to speed learning, is
expandable for business and
personal computing, and is
yours to keep. And that’s just
. the beginning.
NRI's exclusive Discov-
ery Lab® is designed to inter-
face with your computer
p and special breadboarding
card so you build demonstra-
tion circuitry, “see” inside
your computer, and follow its
operation. You also get profes-

(TKS 80 s a tradernark of the
kadio Shack division of Tandy Corp.)

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ-
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use in your work.

No Experience
Needed
Your NRI training is thor-
ough and complete. Starts you

with the fundamentals, builds step- o=

by-step up to the most advanced
concepts. You learn about automa-
tic control and feedback systems,
control motors, numerical con-
trol systems, lasers and optoelec-
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

www americanradiohistorv. com

make the most of the big demand
for control and instrumentation
technicians.

Send for Free Catalog
Send the postage-paid card
for NRI's big electronic careers
catalog. There’s no cost or obliga-
tion, and no salesman will call.
In it, you'll find complete lesson
plans, equipment descriptions, and
career opportunities in this
exciting field. You'll also
get information on almost
a dozen other electronic
courses including Microcom-
puters, Electronic Design, TV/
Audio/Video Servicing, Digital
Electronics, and more. Act today
~ and get on with your future. If card
has been used, write to us.

NRI Schools
McGraw-Hill Continuing

_JUN Education Center
4 3939 Wisconsin Ave.
M|l Washington, DC. 20016

We’ll give you tomorrow.
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LETTERS

continuwed from page 14

better than the ones manufacturedin the 50's
and mid-60's, when comparing im-
provements in distortion, AM and FM noise
levels, stereo separation, and also intermod
distortion.

PETER K. ONNIGIAN

Sacramento, CA 95822

There were some errors in the editing of my
article, "Energy Miser” in the August Radio-
Electronics.

The following information may be helpful to
your readers.

Temperature Fahrenheit
perature Kelvin —459.67°.

The output of ICI2 (555) terminal no. 3 will
go low when the voltage at terminal no. 6 is 3
Ve or 4 volts.

The output will go high when the voltage at
terminal no. 2 is 3 V¢ or 2 volts.

Relay RY1 contacts must be normally
open.

A 1000-ohm resistor must be inserted in
series with the base of Q1 (276-2017) and
connected to D9 (IN1202). Without that resis-
tor in the circuit, LED1 will not function.

Also, inthe interest of ease of construction
perforated board was used for power-supply
construction, and Radio Shack #276-170 PC
boards for the IC circuitry. Multi-turn
potentiometers were used for R1, R3, R6, R9,
R11, R27, and R34 (PC type).

ROLAND GIBSON

1.8 X tem-

+12V

Qv

5v--
oV ﬂ
INPUT

FRoM
DECOPER

Qi
2N2222

-' l— 10V (wiTHOUT R2, R4)

+12v

R5
5K

M———\ORMAL Tov
S e
DECOPE GATING
T — CGuTPLOT
TO AGC
R
20k
‘(REMOVE)

—_

FIG. 1

I enjoyed reading about the add-on for im-
proving pay-TV decoders in the June 1982
issue of Radio-Electronics. Fortunately, a
problem | found in the interface can be solved
by removing two resistors (see Fig. 1).

Step two of the alignment procedure asks
us to connect the input (R1) to ground and, in
effect, adjust R3 so that the voltage to S1 is
the same as the voitage from R5 (about 10
volts). That is clearly not possible, because
the voltage to S1 (S1 open) can be at max-
imum only 7 volts (12V x 20K/32K). Remov-
ing R2 and R4 stops the action of R3 on the
0-dB gain adjustment, and eliminates the
need for the second step in alignment. The
circuit will function as described with R3 ad-
Justed to about 2.8K.

I suspect that R2 and R4 are leftovers from

an earlier version of the circuit, because they
serve no apparent function.

BILL STRUVE

Memphis, Tenn.

It is fascinating that there have been so
many readers commenting on Nikola Tesla's
work in the last few months. Alfred C. Powell
and most recently George de Lucenay, come
to mind. Something needs to be done here to
revive and re-examine some of the amazing
work that Tesla did.

I'd be willing to act as a collection point for
information and comments on Tesla's work
as uncovered by your readers. Perhaps |
could afford to print a “newsletter” type of
publication occasionally, covering such
things as little-known facts about Tesla’s
work and reviews of books relating to his life
and accomplishments.

If I receive enough interesting items, may-

Copyright(©1982. Tektronlx, Inc. All nights reserved.  133-3
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be even a magazine column or two might be
produced.

Here are a few of the more interesting
items about Nikola Tesla that | have encoun-
tered over the years:

1. Supposedly, a re-creation of Tesla's
biggest coil has been observed to create ball
lightning from time to time. That obviously
needs further investigation.

2. When a child, | saw the mushroom-
shaped tower that Tesla used for an antenna.
That antenna was said to be able totransmita
usable amount of power to a boat out in the
Atlantic Ocean.

3. Tesla apparently had at least an in-
tuitive knowledge of the ionosphere and its
importance in his radio-power experiments.
He even suggested that one might derive
power from atmospheric ionization—an idea
that is fascinating even now.

Let's hear about whatever other little-
known facts orinsights anybody may have. /'l
make every effort to reply to all who write to
me at the address below.

PETER LEFFERTS,
1640 Decker Ave.,
San Martin, CA 95046

TV ANTENNAS

I have just finished reading “How To Select
The Best TV Antenna,” by Gary J. Arnold, in
the August 1982 Radio-Electronics.
Although | agree with most of the points in this
article. | want to point out to you a glaring
error, which appears on page 85.

Mr. Arnold stated, “...generally, every ten
feet of height, starting from forty feet from

ground level will actually double the signal
strength of weak, distant signals.”

| believe that if Mr. Arnold will consult a
qualified antenna or frequency-transmission
expert, he will find that he is in error. | believe
that the generally accepted theory states that
your signal-level will increase approximately
3 dB each time you double your height above
the ground, starting at approximately the 30-
foot level. That means that if your signal-level
30 feet off the ground is 0 dBmv, then at 60
feet your signal would be approximately +3
dBmv; at 120 feet it would then be +6 dBmv,
and at 240 feet it would be +9 dBmv, etc.
MELVIN SHANK,
President, Master Antenna Systems, Inc.,
Orange, CT

UHF-TV RECEPTION

1 think that your UHF-TV reception articles
are the best that you have run during the past
year. In fact, they are the main reason why |
subscribed to your magazine.

Nevertheless, | find a glaring neglect of the
specifics of the lead-in wire. | live in a valley,
which leaves me 700 feet from a decent an-
tenna site. For that reason, line-losses form a
major part of my problem. | have installed
slotted twin-lead for its low insertion loss, but |
do lose all UHF signals during wet weather. In
dry weather, the line does carry enough UHF
signal to get a fine picture on at least one
channel. To get that signal, | am using a 5-foot
parabolic antenna and the Radio Shack pre-
amp mentioned in your July 1981 article. That
article gave me the nerve to try this system,
and | thank you for it.

When 1 was planning my system, | could

have used a lot more information about wet/
dry attenuation vs. price for various types of
lead-in. All of your authors have presumed
that their readers have short down-leads!
How about some articles for those of us who
must use long stretches of cable?

DAVID CUSICK

Huntington, WV

MAIL-ORDER SOURCE

| wish to bring to your attention the omis-
sion of the Sintec Company from your list of
mail-order sources following the article on the
subject in the November 1982 Radio-
Electronics (pages 51, 53).

We have been an advertiser in Radio-
Electronics for some time, and Sintec has
been supplying many of your readers with
quality electronics parts by mail through your
ads and our free catalog. Please let your
readers know that our free catalog is avail-
able by writing to: SINTEC CO., Drawer Q,
Milford, NJ 08848.

FRANK FOLMSBEE, President

THE CASIO COMPUTER

| just purchased your October 1982 issue
and noticed that you missed one in the sec-
tion titled Your Own Computer—92-page
Buyer's Guide. Missing is Casio's model FX-
9000 personal computer.

I sell those computers and | feel that they
are excellent-quality machines. The Casio
computer is not often recognized in surveys
such as yours.

The Casiomodel FX-9000 features (1) an
Option Board OP-1. The board attaches to
the lower rear part of the main frame and

Built for field service.
Tough enough for the road.

MWW americanradiohieto om
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BIG PERFORMANCE
small ricce

Model 240

Video Generator

e Video output for all VCR, CCTV and
Monitor Applications * 1voltinto 75 o
load

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

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

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

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

e 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

e —
the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Oupont Avenue « Cleveland, Ohio 44108
(216) 541-B060 . TWX: 810-421-8286

CIRCLE 29 ON FREE INFORMATION CARD

contains a graphic-printer interface, a
character-printer interface, a cassette-tape
interface, and a clock, alarm, and calendar
logic with power backup; and (2) an Option
Box-2. That contains-2 single-sided double-
density floppy disk drives (including
operating-system software) and RS-232C in-
terface together in a single unit that connects
to the OP-1 with a cable (that last unit is
available now!).

Casio will have more computers coming
out the first of the year.
MICHAEL VAUGHAN
Knoxville, TN

Perhaps you can help me. | have a
telephone-answering set that needs repair. |
also need an owner’s instruction manual for
the operation of the set.

The trade name of the set is Zegna, it was
manufactured by Hung Nien Electronics,
Ltd., Hong Kong. | would appreciate the
name and address of the company that dis-
tributes them in the United States.

H. L. GRAY
114 Eimwood Drive,
Lafayette, LA 70503

We are giving Mr. Gray's full address so that
any reader who knows the address he is
seeking can write to him directly.— Editor

The article *8-Bits Vs. 16-Bits” in the Octo-
ber 1982 Radio-Electronics contained a few
misconceptions that I'd like to straighten out.

The article described the 8088 (the micro-
processor used in the IBM personal comput-
ers) as a 16-bit processor; the error appears
elsewhere in the issue, and I've seen it in
other publications. The Intel 8088 is an 8-bit
device; the Intel 8086 is a 16-bit device. Both
processors execute an identical instruction
set, and have the same internal register
structure. When the 8088 wants to get a 16-
bit memory word, however, it has to fetch two
8-bit bytes. In the time it takes to fetch one of
those bytes, the 8086 can fetch the entire
word.

The misconception presumably arises be-
cause the 8088’s internal architecture is 16
bits wide. There's some justice in the idea,
but to be consistent the honor could be ex-
tended to other 8-bit processors with ele-
ments of 16-bit architecture. The Motorola
6809 is an example.

| hasten to note that a significant achieve-
ment of the 8086/8088 design is the in-
dependence of instruction fetching as op-
posed to execution (program instructions are
obtained before the processor actually needs
them—during “spare time”), so that the
8088's performance, in this respect, should
be as good as the 8086's in many cases. (The
fetching of operands—data—is another
story.) The 8088, however, is still an 8-bit
processor, at least it we're referring to the
width of the data path, which would seem to
be the only reasonable use of the term.

The article also asserts that 16-bit pro-
cessors can address more memory than 8-bit
processors. While that is true of most of the
actual products available in the marketplace
(which is probably what the author had in
mind), it is not a universal truth and is related
to marketing factors rather than to anything

www americanradiohistory com

dictated by digital logic.

In a similar confusion, it is suggested in the
next paragraph or so that the larger address
space is one factor responsible for the in-
creased speed ot 16-bit processors over 8-bit
processors. That is not a direct relationship; a
wider address bus means that the processor
can deal with more memory, which might in
some cases make a particular computer run-
ning a particular program faster, but in other
cases might have no such effect at all. The
major inherent speed advantage of a 16-bit
computer over an 8-bit computer i1s in the
width of the data path: the 16-bit computer
can move twice as much data in the same
time as an 8-bit computer. (16-bit processors
usually have more powerful instruction sets
and architectures than 8-bit processors,
which also tends to improve speed; but that,
like mermnory-addressing capability, is a
marketing/historical phenomenon.)

J.G. OWEN
Port Jetferson Station, NY

| would like to see in your magazine an
article (or series ot articles) on AM stereo—a
project for converting your current FM stereo/
AM mono tuner into an AM stereo/FM stereo.
I realize that the IC’s for such a project might
not yet be available, but | would like to see an
article on the subject as soon as possible.
Station CKLW-—Detroit, Mi, has just gone to
AM stereo, as has Station WLS, Chicago.

1 would also like to see articles on tele-
phone projects—hold buttons, extension
lights, etc.

Keep up the good work on your very fine
magazine.

JOHN PAVLICA, JR.
Toldeo, OH

| am a loyal reader and subscriber, and |
most enjoy your “Build This” features and the
video sections.

Piease ease off the computer articles. You
don’t need them. | am not a diehard or an
oldtimer; | tix the 32-bit iong monsters for a
living. But there are enough sources of com-
puter information already.

You probably would do a good job of cover-
ing both component-level electronics and
computers, but | doubt that you could better
the great job you're doing now.

JOSEPH W. MILLER
Reading, PA

Just a quick note to tell you that | built the
UHF preamp trom your May, 1982 issue.
That is one project which was well worth the
money. | live in the Smokie Mountains of
North Carolina, about 45 miles west of Ashe-
ville, with the Education Channel #17 trans-
lator hidden behind a mountain about nine
miles as the crow flies. | first instalied a new
UHF antenna trom Radio Shack. Used Chan-
nel Master RG-59 foam with aluminum foil.

I can say truthfully that my signal improved
on a scale of 1to 100 — 95%. No snow, color
excellent, better than my former best chan-
nel, which was CBS. Also, | am using a 12-
inch Sony

Thank you for a good project that worked. |
got my kit from Quest Electronics PDQ.
BURRELL M. RHODES, K4BVJ
Whittier, NC R-E



more turn-ons
ever before.

The new ECG®

Master Guideis here

with even more

Sylvania semiconductors.

It’s called the Master because it’s far
and away the industry’s most com-
prehensive source for getting the
parts you need, when you need
them. Inits 500+ pages, you'll
find over 200,000 original
parts which can be cross-
referenced to 3000+
replacement products.
Since the last Master,
those replacements
include more than 700
new types, and most
hard-to-find foreign parts.
Replace your old guide
with the new, bigger and bet-
ter Master today. It’s as easy
as calling 1-800-225-8326 toll-
free (in Massachusetts, call
1-617-890-6107) for the name
and number of your nearest
distributor. Or just send
$3.25 to: Philips ECG, Inc.,
70 Empire Drive, West
Seneca, New York 14224.

Ifit's ECG,it fits.
And it works.

PhilipseCG

A North American Philips Company
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THL HEATH COMPANY'S (BENTON HAR-
bor, M1 49022) first electronics kit was an

Heath 10-3220 |

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
/VALUE
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oscilloscope (its very first kit was an air-
plane). With the model 10-3220 20-MHz

dual-trace portable oscilloscope, Heath
continues its tradition of supplying quali-
ly test equipment in kit form.

The scope, smaller than standard bench
units (it measures 5% X 13 X 18 inches
and weighs about 22 pounds with its op-
tional battery pack), is intended primarily
for use in the field. Its size even allows it
to fit under an airplane scat.

With portability a prime consideration,
Heath has made the /0-3220 extremely
flexible in its power requirements. It will
operate from standard 50 or 60-Hz AC
line current over a range of 105 to 270
volts. The unit also operates from a vari-
ety of DC sources. A rechargeable 12-
volt battery pack is available: it tits into a
compartment inside the scope. The
batteries are recharged from the scope’s
power supply, and LED’s are provided on
the front of the unit to indicate that charg-

(2222322 s 222222 RS 2t ad el R R L L L R R R R D D D G G T T S & 4

2300 MHz VARIABLE DOWNCONVERTER

P R e g S e g A O R s e e et s

ANTENNA KIT
$1695

’Wﬁ WASHERS
2R 31 SPACERS

MOUNTING BRACKET
6" RG 174 COAX

R}

‘F" CONNECTOR @ 35" ROD
2D B XEne B, DIPE P.C. BOARD PRE-DRILLED
DRILLED END CAPS . C. ; _
HARDWARE SOLDER PLATED WITH
PLATED THROUGH HOLES
POWER SUPPLY Caps. ... 10/395 § FOR A MORE STABLE PIC-
e Complete Choke Set of 4.....1.95 TURE. NMELD
e - K'T Down Converter LM 317 Regulator 1.25 ... 2137 HoT TRANS ..
‘ L ol System ‘FC'hConnectors : g i oo
INCLUDES ASSIS i, .50 iodes
51695 ANTENNA KIT Wwall STransformer 6 .001 Chip Caps.
C— RN ' RO UL T 12 VAC 700 MA...4.9 9 Resistors
POWER TRANSFORMER P.C. BOARD SPECIAL $49.95 ‘U Bolt .o 95 4 Prewound chokes
COURSE TUNE POT. RF CHOKE I AT P2l BALUN 1 Electrolytic Cap.
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm....1.95 1 Pre Made Probe
3'F CONNECTORS WIRE BALUN
RESISTORS & CAPS 2 SWITCHES An‘;'-,f'ﬁfeui:T:‘dv for rabbit ears..2% | @@ O©©O© ©O©O®@®®
LED WITH HOLDER 4 DIODES 15l . - *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 pos. 18% ot | WITH CONNECTORS | * WIRED P.C. BOARD TEST-
WO0OD GRAIN CABINET WITH SILK 50 pes 25% oft | FACTORY MADE O NECTRIC
100 ps. 30% off 100 Ft. $17.50 CAN WITH PROBE & CABLE
SCREENED front and back $10.95 Extra 1000 pcs. 35% off 50 Ft. CONNECTOR ATTACHED.
BUILT POWER SUPPLY. . $34.95 ono Mixing for b $24.95

Converter P.C. Board
Plated through holes
for stability........

Power Supply

$4.95

X A At o Wk oAk t***ﬁ**ﬁﬁ*ﬁit*tt**ﬁ***ﬁﬁﬁﬁg*

PARTS

CONVERTER

RADIO-ELECTRONICS

We will tune conver-

ter board for $12.50
trouble shoot
add ... 7.50

trouble shoot

power supply..$12.50

plus any parts needed.

We will accept telephone orders for Visa & Mastercard

To Order Call s00-428-3500 317-291-7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268

No C.0.D. Orders

ELECTRONIC
RAINBOW 3

L&)
F9
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Exciting projects,

Select 5 fact-filled volumes [
f()r Only $ 2 Q5 (total value up to $96.75)

SO TR MICROPROCESSOR

INTERFACING

ELECTRONICSERTT T
PROJECTS  IRRYTHCE0)
el (i ks

HADE EASY

‘aars roeet e

%
BYCY TYMONY Eomamin
1465 1396 1288 1435
List $15.95 List $14.95 List $15.95

BUILD A PEBSONAL

HOW
ASURE ANYTHING
WITH ELECTRONKC
INSTRUMENTS

1409 ) 1306 973

1108
List $15.95 List $13.95 List $15.95 List $6.95 (paper}
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List $17.95

1138
List $9.95

1467
List $16.95

1168
List $17.95

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

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

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

* Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 13 times a year

with dozens of up-to-the-minute titles you can pick from
- “Automatic Order.” Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter-
nate selection—or no books at all—we’ll follow the instruc-
tions you give on the reply form provided with every News
Bulletin

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

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

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

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

List $14.95

32
ELECTRONIC
PO WEB SUPPLt

Lﬁ.ll.*

av noment . TRAtSTER:

Townsend
& Mot Milier

1383 1486

List $14.95 List $18.95 List $17.95
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List $17.495

1245
List $15.95 (paper)

List $11.95 List $12.95

4 WEEKEND
ELECTROMICS
PROJECTS

VDEOCAIENE
IT YOURSELF RECORDERS
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1436 1211
List $16.95 List $14.95
OMPUTER

NS’"LS PERIF RALS

1390 1149
List $19.95
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L[;% ELE[‘.THDNJ[‘.:: Book CiLus

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 shlppmg/hand]mg) during the
next 12 months, and may resign any time thereafter.

335 973 1050 1108 1113 1128 1138 1169
1191 1199 1211 1218 1245 1277 1288
1296 1306 1349 1383 1390 1396 1409 1420
1429 1435 1436 1449 1455 1467 1486

Name Phone

Address

City

State Zip —

(Valid for new members only. Foreign and Canada add 20%. Orders outside
Canada must be prepaid with international money orders in U.S. dollars.)

This order subject to acceptance by Electromics Book Club RE-183
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ing is taking place. and also to show when
the battery charge is getting low. A mini-
mum of two hours of operation is pro-
vided by a set of fully charged batteries.

Recharging (and trickle charging) are
automatic when the scope is operated
from an AC supply. The unit can also be
operated from any external 11-24-volt-
DC source. Power-supply options are
switch selectable from the rear panel.
Power consumption is approximately 34
watts.

Features

The dual-trace scope has a DC band-
width of from DC to 20 MHz (-3 dB)
and an AC bandwidth ranging from 3 Hz
to 20 MHz ( — 3 dB). Sensitivity is given
as 2 mV/em, and the maximum permiss-
ible input is 400 volts. Vertical rise time is
on the order of 18 ns—u necessity when
troubleshooting many of today’s digital
circuits.

Each channel has 12 calibrated
voltage-ranges. trom two millivolts/
division to 10 volts/division. An
algebraic-add function is available,
which combines the values of signals fed
1o the scope’s two inputs into one wave-
form. In addition, the second input can be
inverted so that, when in the App mode,
the scope can display the difference be-
tween two signals.

Timebase ranges go from 0.1 second/

division to 100 nanoseconds/division in
19 steps. and are switched in a 1-2-5
sequence. Any sweep speed can be ex-
panded by a fuctor of five. The 3-inch
(diagonal) CRT offers a high-brightness
display. and has an 8 X 10-division built-
in graticule.

Switches for TRIGGER SELECT and
LEVEL allow precise triggering of the
timebase at any point along the positive or
negative slope of the trigger signal. Var-
lous trigger signals can be selected.
Trigger-input bandpass can also be
selected to cut off unwanted DC signals
and trigger only on fast AC signals. A
baseline can be automatically displayed,
even when there is no trigger signal.

Other features of the /0-3220 include a
Z-axis input on the rear panel that varies
the brightness of the trace over an input
range of 0-5-volts. A one-volt P-P
squarewave is available at a front-panel
connector for calibration purposes.

The probes for the kit come with a
variety of tips and are switch-selectable
for X1 or x 10 operation. Capacitance
compensation 1s adjustable over a range
of 15 to 50 picofarads. A pouch to hold
the probes can be attached to the oscillo-
scope’s case.

Finally, a front-panel dust cover is pro-
vided to protect against dirt (and worse')
and the carrying handle also functions as a
multi-position stand.

Construction

Building the /0-3220 is not for the
beginner. but it is not likely to be a be-
ginner’s first project.

As usual, Heath supplies an extremely
detailed construction manual. Because of
the complexity of the kit—it uses eight
circuit boards—a separate book of assem-
bly diagrams is provided to supplement
those in the main manual. And. in addi-
tion to that manual, two more smaller
ones also come with the kit. The first of
those covers calibration and applications
of the scope; the second provides illustra-
tions for the other.

The kit features a multitude of calibra-
tion adjustments and, to do the job
properly. a precision source of square-
waves, such as Heath’s /G-4505 oscillo-
scope calibrator will be required.

The design and construction of the /0-
3220 make tor a rugged device, and it
should be able to take the kind of abuse,
and deliver the performance. it was in-
tended for. To use Heath’s words, it really
is "...a versatile tool for the hobbyist,
professionl, or service technician.™

The /0-3220 is $689.95 in kit form and
$995.00 for the assembled, tested, and
calibrated version. The 10A-3220-]1
probe and pouch set sells for $59.95, the
10A-3220-2 rechargeable battery pack
tor $44.95, and the /G-4505 calibrator for
$57.95. R-E

RCA’s Irresistible Resistor Kit

Stock No. 199125
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WE'VE OWNED SEVERAL DIGITAL MULTi-
meters that came from Data Precision
(Electronics Ave.., Danvers, MA 01923)
and have always tfound them to be highly-
accurate, sturdy little meters. The latest
model, the 945, is no exception.

That flat, oblong meter is designed for
one-handed operation. The LCD readout
is at the top, and all of the range- and
function-selection switches are in a row
down the left-hand side. The case is com-
pactenough to fit comfortably in the palm
of your hand; just curi your fingers around
it and then you can switch to any desired

Data Precision 945 DMM

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PPICE |
/VALUE
1)12/3|4[%/6]7]8/9]|10

@ P vge\\“‘\

range or wanted function instantly.

The DMM measures AC and DC volts,
and AC and DC current, over tive ranges;
and resistance over six ranges. What's
really impressive here, however, is the
resolution that the meter is capable of.
Ditterences of as little as 10 pV. 10 nA,
and 10 milliohms can be read. Such read-
ings are possible because the meter uses a
4'-digit readout instead of the more-or-
less standard 3'A-digit one. Thus on the
lowest ranges, readings of 199.99 rather
than 199.9 are possible.

Polarity switching is automatic on all

DC ranges and is indicated on the display
by a plus sign for voltages positive with
respect to the common test-lead. and
minus sign for those that are negative. An
out-of-range reading is indicated by a
blinking oooo display. A 1.0-BAT an-
nunciator on the display is used to indi-
cate a low-battery condition (less than
20% of useful lite remaining). We check-
ed that out by installing a weak battery
and found that the annunciator worked,
but what was interesting was that the
meter readings remained accurate despite
that weak battery.

I like the design of this meter. The
switches are spaced far enough apart so
that a human finger can get atonly one ata
time. Regrettably, a large number of in-
struments I’ve seen use tiny buttons that
are spaced so closely together that hitting
just one at a time is ditticult. The test
leads plug into “‘safety’” jacks at the bot-
tom of the panel so that no bare metal is
exposed. The whole instrument meets
UL’s safety standards, with panel mark-
ings 1o indicate shock hazards. etc.

The DMM uses a 9-volt rectangular-
type battery for power. An AC adaptor,
the model BE-9 is also available for the
meter; it plugs into the right side of the
case. The instrument comes with sturdy
test leads with slip-on alligator clips, an
instruction manual, and a battery.

The panel markings are very readable,
and for the resistance ranges, the actual

Get organized with RCA’s new flame-
proof metal resistor kit. 289 of our most
popular resistors in a neat cabinet
designed especially for resistors.

Use RCA flameproof metal resistors to
replace most other types in entertainment
and industrial TV, and com-
puter, business, factory,
design-lab electronics.

Kit contains "2, 1, and
2 watt resistors from 10
to 820,000 ohms — all
+2% tolerance. Sturdy

*Price is optional with RCA Distributors.
The complete 199125 kit — with cabinet —
is priced betow the total price of unit
resistors if they were bought separately.

nonmetallic cabinet, single-piece molded
drawers with 60 compartments. Preprinted
labels, mounting feet included. Stackable.

Available now through your RCA Dis-
tributor. For further information, write to
RCA Distributor and Special Products
Division, 2000 Ciements
Bridge Road, Deptford, NJ
08096, Attention: Sales
Promotion Services.

Flameproof
Metal Resistors
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current used by the meter for the tests is
‘ shown. Incidently, on the higher resist-
HOLIDAY SPEC'ALS ance ranges, the current supplied can be

used to test semiconductor junctions,
FROM while on the lower ranges. the current is

e low enough to allow you to test semicon-
TRITON MARKETING core. ductor circuits without turning on the

junctions. Also. the positioning of the

two function switches is plainly in-
ESY. 1979 ... The Leader in Microwsve Enterteinment Devices dic"ued'
9 J The AC rejection on DC-voltage

ranges is very good. On the 200-volt DC

) , for inst: , pluggi the test
E A R T ﬁ s T A T l O N B o N A N z A girr(])ﬁ: int?)ra llnlb;‘-l\rllcc)ﬁ A%u:ugtigtgproceiuccesd

A COMPLETE HIGH QUALITY EARTH STATION o Slen Aol s Gl eIy
CONSISTING OF......... meters had problems in that area.

The instruction manual is very com-

TELECOM TX~-2440 RECEIVER featuring . . . plete. It covers fully the setup and opera-

T A T R Cer o tion of the meter. Recalibration data 1s

weatherproo! housing, hoslzontal/vartical polrization included in case it’s ever necded. The

switch, tunable audlo with selectable bandwhh, manual also pro\'ides C()mp]e{e diagr"lms

continuous video tuning, aluminum cabinat, AFC, AGC and a parts list, as well as very clear

and a 1 year werranty.
SATELLITE SYSTEMS 10’ PARABOLIC

4 piece fibergiass conatruction, 40dB gain, reflector

explanations of how each function works.

In summary, this is a high-quality,
very-accurate, and easy-to-use little
meter. The accuracy is good enough tor
lab work or for use on a shop bench, and

welght approx. 190 Lbe. pole polar maunt, hand crank

adjuatment, LNA mount and rotator, scaler feed horn.

AVANTEK 1200K—50 dB gain LNA. yet it can fit in your shirt pOCket. The 945
ALL CABLE, CONNECTORS, HARDWARE and INSTRUCTIONS. llSts for $2650()7 the Optlondl BE—Q AC
adaptor lists for $20.00. They are avail-
able from your local distributor. R-E

ALL FOR THE INCREDIBLE PRICE OF......... s 1 985-00

FOB NEW YORK

S Advanced Tool
GILLASPIE 7600A ACTUATORS Technology Inc. Hand
: The Recslver for ETR-aES Manual Tools
m! the Dlscrimlinating &
Videophiis —— Programabie

LARGER REFLECTOR SURFACES, LOWER LNA NOISE TEMP, ROOF MOUNTED ANTENNAS

- V. ‘
o . . ~ B
|
MICROWAVYE TV SPECIALS O
DCV - 100 = MDC -23D : i
@ 1denl for Mediym la @ Commercial Styling . .
SRR
sastgsaseace. . Slanal Areas @ 2 Microwave Stages
» @ 45 B System Galn O 0 B O
® 1.9-2.7 GHz P ® 2.1-2.6 GHz
B ® Built in A/8 Switch N @ Buitt In A/B Switch
! @ All Cable & Hardware -{w @ All Cable & Hardware
= $100.95 = | = = $149.95 —
= DCV - 1A MDC - 23P

® 1 pc. Motal Const. I | ® 3.76 sa. 11, Parabolic CIRCLE 103 ON FREE INFORMATION CARD
@ 2 Microwave Stages % @ 2 Microweve Stages, F

@ 53 B Syetem Gain @ &7 dB System Galn

e = ‘ e [ATT  3000-line hand tools
@ Built In A/8 Switch ant @ Bulit in A8 Switch OVERALL Ji IL
(\a @ All Cable & Mardware 'Q—/m(' @ Al Cable & Hardware PRICE !_..*1 !
— $129.95 — — — $169.95 — [ EASE |
L ) ! or use Il
|t
WE CARRY'A COMPLETE LINE OF CABLE TV CONVERTERS & DECODERS PRICE, oo L

1 1]2[3]4]s éﬁ%‘ﬁ

TRITON MARKETING Corp. TOLL FREE HOT LINE { W%o“

679 REMSEN AVENUE 1-800-221-65335
Sy L NICS
BROOKLYN, N.Y. 11236 1-212-345-8000 | | !/ 0V DO AT AMOUNT OF BLECTEON S
work, either professionally or as a hobby,
We Accept Mastercard and Visa you’re proably aware of the importance of
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electronic components

1355 SHOREWAY ROAD
BELMONT, CA 94002

BUG TRAY

* Quality Components
o Competitive Prices

BUG CAGE

i
o'

One-Stop Component Center®

* Over 650 Items Available From-Our 700
Authorized JIM-PAK Distributors
® Send Self-Addressed Stamped Envelope for 1983 Catalog and Distributor List

| BUG BOX

w!
o

BUG TRAYTM — siores in Bug Cage * Molded
plastic » Three styles: Open (1 compartment), Ver-
tical (5 compartments); and Horizontal (8 compart-
ments) » Ideal tor tools, hardware, components, etc.
= Color: Black * Size: 3.55”" x 505" x .6".

Part No. Description
BTH-002 Horizontal Tray (2). . $3.89
BTV-002 Vertical Tray (2)

BTO-002 Open Tray (2)

Price

BUG CAGETM — g ocations store Bug Boxes,
Big Bug Boxes or Bug Trays * Modular & intertock-
ing * Cage size: 5-1/8”"x5”x3-7/8" » Color: Blue

Part No Price
BGC-001B

DATA BOOKS

Part No. Description Price

30001  National CMGS . .. ...$795
30003  National Linear 12.95
30005  National TTL Logic 10.95
30008  National Memory .. ... ... . 7.95
30009  Intersil Data. ...10.95
30013 Zilog Micro .

10400  Intel Data.

LS| BIG BUG BOX™ — pesigned to store
large IC's, Resistors, Capacitors and Diodes * Three
vertical and three horizontal dividers included
* Color: Blue » Size: 49" x 33" x .6".

Part No.

BLX-002B (2 Boxes)
ANTI.STATIC

BLX-002BAS (2Boxes)

Price

BUG BOXT™ — 30 individual compartments
* Stores 60 8-pin or 30 14- or 16-pin DIPs « Heavy duty
injection molded plastic « Clear plastic cover slides &
locks *» Cover marked w/numbers 1-30 « Compartment
size: 1" x 3.75" x .5" deep » Box size: 49" x3.3"x 6"
* Weight: 1.75 oz. * Color: Blue

Part No.

BGX-002B (2 Boxes)
ANTI-STATIC

BGX-002BAS (2 Boxes) .

Price

Description

9 Pin Plug

9 Pin Socket
15 Pin Plug
15 Pin Socket

25 Pin Plug (Meets RS232) .. .

25Pin Socket (Meets RS232) ...
37 Pin Plug BT
37 Pin Socket
S0PinPug .......
50 Pin Socket

Accessories
Hood for DE-9 Series Connectors .
Hood for DA-15 Series Connectors .
Hood for DB25 Series Connectors .
Hood for DC37 Series Conpectors
Hood for DD50 Series Connectors

| JE224 KIT

JE224
Adjustable Switching

Power Supply Kit
4-24VDC REGULATED, UP TO 5AMP

The JE224 is a high-efficiency power supply utilizing a
LH1605 5 amp switching regulator. The LH1605 pro-
vides high current output while maintaining a small
physical configuration. Open frame type to ailow
mounting into restricted areas.

FEATURES: Adjustabie 4-24VDC: 5VDC @ 5A, 6VDC

. @ 4.8A,9VDC @ 4.1A, 12VDC @ 3.3A, 18VDC @ 1.9A,

24VDC @ .5A. Overvoltage protection. Input: 115VAC
50/60Hz. Output variations within 20mV. Size: 8.24“L x

4.25"W x 2.25"H. Weight: 3.25 |bs.
$79.95 each

JOYSTICKS

JS-5K
JS-100K
JS-150K
JVC-40

5K Linear Taper Pots

100K Linear Taper Pots

150K Linear Taper Pots

40K (2) Video Controller in case

Muffin-Style Fan

* 105ctm free air delivery
* 468" 5q. x 1.50" depth
| » 10 years continuous duty at 20°C
* Impedance protected,
ambients to 70°C
s 115V 50/60Hz 14W
* Weight: 17 oz.

MU2A1 $15.95

Sprite-Style Fan

* 36¢cfm free air delivery
* 3.125" sq. x 1.665" depth
* 10 years continuous duty at 20°C

« 115V 50/60Hz
PWS2107 $15.95

Anti-Theft Auto Alarm System
» Audible horn is activated when door or trunk is
opened * Alarm sounds for 3 min. — unless turned
oft by secret 3-digit code.  Wire cutting will not
deactivate alarm,  Code set by owner. » Uses only
0.01mA power. » System complete w/one black- ¥
box control unit; one personal coded keyboard; 2 =
sets of sensors; one audible horn; & wiring (inci.

one 10A fuse)
CA-06 auto atarm $59.95

DIODES
CRYSTALS
TRANSISTORS

Door Security System
» Coded door alarm. e Instant or 7-second delay
system. e Alarm activated as door is opened.
* Can be de-activated by pressing personal code.
* Power: One 8V battery (not incl.). « System in-
cludes one personal coded keyboard and one

magnetic sensor
ES-07 Door Alarm . A 32995

SOCKETS

Stereo

Cassette Player
with FM Stereo Tuner Pack

» Lightweight Headphones
o Cr02/Metal/Normal

Tape Selector
¢ Anti-Rolling Mechanism

o

FEATURES: e Biue carrying case, shoulder strap, belt st-ap,
lightweight headphones, FM stereo tuner pack & instruction mar ual
» Talkline » Tone selector  Cr02/Metal/Normal tape selector * LED
+ Buiit-in microphone s Stop/eject, p ay,
rewind/review, fast forward/cue, tape/radio seiector functions  “/ol.
control * Ext. power input jack e Headphone jack e Auto-stop
mechanism (shuts off player when tape ends)
mechanism (prevents sound from quivering when walking, jogg ng,
etc.) » Weight: 13 oz. » Requires 4 AA batteries (not included) » Size:

operation indicator

6"L x 4"W x 1-1/8"H

Model TWF-802

KITS
SWITCHES
RESISTORS

LEDS

HEAT SINKS
KEYBOARDS

Home Alarm System
» Self-Installation e Presettable w/individual
3-digit code — no key nec. ® Instant or 10-sec.
delayed warning system e Alarm system incl. win-
dow & door contacts ® One 9V battery required (not
incl.) Low power consumption (0.01mA) « Loud
audible alarm (90db) e Delayed exit feature
» System complete w/one control station with
built-in siren and test button; 4 magnetic contact

¥ sets & connecting wires for entire system

ST-05 Home Alarm System . .. .. 35995

WIRE
SPEAKERS
TOOLS

SOLDER
IC’S
BOOKS
CAPACITORS
and more. ..

* Anti-rol ing

$69.95

CIRCLE 9 ON FREE INFORMATION CARD
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FEATURES: Lightweight headphones. Left/right balance control.

Full fidelity stereo sound. Additional black soft carrying case &

shoulder stiap. Belt-clip (hands-free). Uses 3 AA cell batteries (not
included). Compact size: 3-1/8"H x 4-7/8"L x 1"D. Wt. 6 oz.

MODEL 2830

Mini Stereo uric
AM/IFM
Receiver

WITH HEADPHONES For Joggers,
Cyclists, Skaters & Sports Events

$29.95
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the tools you use. The quality of those
tools, as well as how appropriate they are
for the task at hand, often mean the differ-
ence between success and failure. At the
very least, the use of a high-quality tool
can make a job considerably easier.

With that in mind, let’s take a look at
one of the nicest lines of hand tools we’ve
ever used. Those tools, known as the
3000 line, are manufactured by Ad-
vanced Tool Technology, Inc. (18217
Parthenia St., Northridge, CA 91325);
they are not inexpensive. but they are
most certainly worth their price.

What is it that sets those tools apart?
For one thing, they are almost totally
hand-made out of drop-forged steel and

thus are extremely durable. But what is
even more important is their use ot box
Jjoints. Most tools use scissors-type joints
in which the two halves of the tool are
mounted next to each other on a pivot. In
box joints. the two halves of the tool are

still mounted on a pivot, but one half

passes completely rhrough the other.
That greatly increases the cost of man-
ufacturing the tool, but offers several im-
portant advantages. For one thing. the
tool is much more resistant to breakage.
In addition, box joints help eliminate the

Jaw misalignment and wobble that almost

all tools sufter after prolonged use. In
other words. those tools should be usable
long after most others must be thrown

RADIO-ELECTRONICS
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“Our tests show that the
Shure V15 Type V not
only lives up to the
claims made for it, butin
virtually every respect
OUTPERFORMS the best
cartridges we have pre-
viously tested .. It is hard
to imagine how the V15
Type V could be
improved significantly.
It offers the MOST PER-
FORMANCE in the most
areas, plus the most con-
venience and safety in
installation and opera-
tion” — Julian Hirsch,
Stereo Review, June, 1982

. ..?P-

SHURE

—m—
a

“..(The V15 Type V)

is definitely the FINEST
pickup Shure has ever
made, which makes it
one of the finest ever
made, period” — High
Fidelity, July, 1982
“...Inaworld of
audiophile discs with
demanding tracking
requirements, the Shure
V15 Type V KEEPS AHEAD
of the times” —

Rich Warren, Chicago
Sun-Times, June 4, 1982
“(The V15 Type V)
REDEFINES its maker as
a pioneer in cartridge

AUDIO CRITICS
RAVE ABOUY THE
v:s "YPE | £

design not only from the
beginnings of micro-
groove technology but
wellinto the future of the
LP disc”’— FM Guide
(Canada), June, 1982

‘... It may be safe to say
that this cartridge’s excel-
lent tracking ability is
NUMBER ONE in the
world. Provides exquisite
and elaborate sound” —
Swing Journal (Japan),
May, 1982

Find out why the critics
are so excited: Send for
free fact-filled brochure
AL694A.

B

Phono Cartridge until
December 31, 1982.

$50* U.S. Savings Bond Bonus
with the purchase of a V15 Type V

Value at Maturity

Call for the Name of the Dealer Nearest You,
24 Hours a Day, 7 Days o Week.
800-323-6556  Ask for Dept. R15

In Minois: 800-942-6345  Ask for Dept. R15

Shure Brothers Inc., 222 Hartrey Avenue, Evanston, IL 60204

CIRCLE 3 ON FREE INFORMATION CARD
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Another important thing about the tools
is their size. Designed for use by
production-line workers, especially for
the manufacturing of PC-board circuits.
the tools are sized to fit comfortably in the
palm of your hand to minimize fatigue.
That’s important for the hobbyist, too, as
anyone who's ever built a larger project,
such as a stereo amplifier. is sure to
know. Some of the tools™ other features
include adjustable tension springs and
cushioned. insulated handles.

Included in the line are a variety of
pliers and cutters. Among those are flat-
nose. bent flat-nose. long-nose, curved
needle-nose, round-nose. and bent
round-nose pliers. and diagonal. slant-
edge. angle and angled flush cutters. We
found the angle cutters to be particularly
nice. Designed again for use on a produc-
tion line. that tool is great for quick, close
clipping of leads or wires on a PC-board,
even on tightly packed boards.

All-in-all, we like the tools. They have
a quality feel to them that’s hard to de-
scribe. Suggested list prices for them
range from $22.50 to $30.00. Certainly
not the least expensive on the market. but
not that bad either. And you definitely get
what you pay for. R-E
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Radlo Shack
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FIFTEEN YEARS AGO, [F SOMLONE HAD
told you it would one day be possible to
slip @ powerful computer into your jacket
pocket you probably would have laughed
athim. After all. the introduction of hand-
held calculators was still « couple of years
away, and even the smallest computers
couldn’t be considered portable, let alone
pocket sized.

All of that has changed dramatically in
the time since. and nearly two years ago
the first “"pocket-sized”” computers were
introduced. Yes, there were some
computer-like, programmable calcula-



TM 500 MODULAR
TEST INSTRUMENTS

TE

TM 500:

Now one call

Introducing a direct order line
to the complete line of TM 500
plug-ins and mainframes. That's
right. Just get on the phone to get
your hands on the world's most ac-
cepted modular general purpose
test instruments.

One phone call to the Tektronix
National Marketing Center gets you
everything you need. Fast answers
from experts about appiications,
product selection and accessories.
Pricing and ordering information.

Now these multipurpose instru-
ments are as easy lo order as they
are to interface and use!

TM 500 made configurability
famous. For years electronic en-
gineers have been depending on
TM 500 for performance that'’s to-
tally reliable, totally Tektronix. Create
your own personalized test system

I\
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getsit all!

from over 35 different plug-inin-
struments: DMMs, Counters, Pulse
Generators, Function Generators,
Amplifiers, Oscillators, Power
Supplies, Oscilloscopes, Calibra-
tion Instruments, Special Purpose
Plug-Ins, even Blank Plug-In Kits

Plus a choice of six mainframes to
house plug-ins: bench, rackmount
and portable versions, each with
built-in power supply.

Our new TM 500 Selection Guide
covers the full line. Get your copy
plus a complete price list by con-
tacting your local Tektronix Sales
Engineer or by calling toll free.

Cal! the Tektronix National

Marketing Center today! You'll be
. talking with

technical per-
sonnel who can
answer your
questions, ac-
cept your order
and expedite delivery. Direct orders
include operating manuats, 15-day
return policy, full Tektronix warranty
and wordwide service back-up.

Order toll free:
1-800-426-2200
Extension 12

In Oregon call coltect:
(503) 327-90C0 Ext. 12

The Answer
By Any
Measure

| X
l H

Copy-ight 1982. Tektronix, Inc. All rights reserved. TFA-313-1
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tors on the market before that, but they
were meant for arithmetic calculations
and couldn’t make use of a true program-
ming language such as BASIC.

The first pocket computers were
offered by Radio Shack and Sharp,
although Panasonic and Quasar were
soon offering their own models. Those
early machines were fairly simple, and
while they could be programmed in BAS-
IC, the version of the language used was
very limited. Also, the early pocket com-
puters were driven by relatively slow
four-bit microprocessors and offered only
limited memory capacity.

That also has been changed, however,
with the introduction of a new generation

of pocket computers, including the Radio
Shack (One Tandy Center, Ft. Worth, TX
76102) PC-2. That unit is driven by a
proprietary eight-bit CMOS micropro-
cessor and is quite powertul even in its
most basic configuration. The CPU is
more than capable of handling all func-
tions, including the keyboard and display
[/O. In the earlier Radio Shack pocket
computer, two CPU’s were required—
onc to handle the actual computations and
another to handle the BASIC interpreter
and key in.

The computer itself. without per-
ipherals, weighs about one pound and
measures | Yie X 7'1e X 3% inches. It
features a 65-key keyboard that is laid out

The POWERACE 102
All-Circuit Evaluator is just that,
and at a remarkably low price.
And its pulse detection with
memory plus logic indicators
constitute a built-in logic probe.

elements have 1680 solderless,

to 18 14-pin DIP’s. And they also
accept tfransistors, and discrete

POWERACE 101
General-purpose model for

POWERACE 102 breadboarding

plug-in tie points and will hold up

COMPLETE DIGITAL PROTOTYPING
LAB FOR UNDER $150.

components with
leads up to .032"
dia. Breadboard elements are
mounted on ground planes . . .
ideal for high-frequency and high-
speed/low noise circuits.
¢ Regulated power supply with
5VDC @1 amp. ¢ 3 logic indi-
cators ¢ 2 logic switches e 4
data switches ¢ Clock generator
¢ One-shot pulse generator

Call Toll Free 800-321-9668 for the name of the distributor nearest you.
In Ohio, call collect (216) 354-2101.

Check out the rest of the POWERACE family:

A P PRODUCTS INCORPORATED

prototyping all types of cir-
cuits. Variable 5o 15 VDC.
POWERACE 103

Triple-output power supply for
prototyping both linear and

9450 Pineneedie Drive
P.0. Box 603

Mentor, Ohio 44060
[216) 354-2101

TWX: 810-425-2250

In Europe. contact A P PRODUCTS GmbH

digital circuits. 5 VDC and
+ 15 VDC.

Baeumlesweg 21 ¢ D-7031 Weil 1 « W. Germany
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in typewriter fashion (although don’t ex-
pect to be able to touch-type on the tiny
keyboard, of course) as well as a 10-key
numeric pad for rapid data entry. In addi-
tion. the unit ofters 18 programmable
key-functions and 18 user-definable
keys. Cursor movement keys as well as
insert and delete keys simplity program
editing. The keyboard can also be used to
input both upper- and lower-case charact-
ers. The unit also has a 24-character 7 X
156 dot-matrix LCD display. That dis-
play can handle upper- and lower-case
alphanumerics. and graphics.

As far as memory goes, the basic unit
has 16K of system ROM (for the monitor.
BASIC, etc.) and 2.6K of RAM. A single
plug-in slot on the unit is intended for
memory expansion. That slot will accept
aplug-in module with up to 16K of RAM,
ROM, or a combination of RAM and
ROM. As of this writing, however, only
4K and 8K RAM modules are available
from Radio Shack.

The version of BASIC supported by
this machine is rather powerful. It is
called Extended Pocket BASIC and can
handle long. complex arithmetic com-
putation and advanced string man-
ipulations. Among the string handling
features are variable length (from 1 10 80
characters) and two-dimensional array
capability. An important point for those
who already own a Radio Shack PC-/ is
that programs written for that computer
can often be run on the newer machine,
although some minor modifications may
have to be made.

There is one significant drawback to
that BASIC, however—it lacks both PEEK
and poke commands. Those are used to
see what’s in a specific memory location
and to change contents of a specific mem-
ory location respectively. Their absence
prevents the user from taking full advan-
tage of the system as he is left with only
sequential programming capability and
no direct access to the power ot the CPU.
Also note that as only cassette-tape mass
storage is currently available, random file
access and handling is not possible; files
must be accessed sequentially.

One area where this unit does shine is
in its graphics capability. Available as an
accessory i1s a combination multi-color
printer and a dual cassette-tape interface.
That unit is supplied with a built-in
rechargeable battery and an AC adapter/
charger; both can also be used to power
the computer itself. Otherwise, the com-
puter requires 4 AA batteries for opera-
tion. Getting back to the printer, it is
capable of generating alphanumeric
characters and graphics in red, blue,
green. and black. Use of the printer/
interface adds 25 commands to the com-
puter's Extended Pocket BASIC; those
commands are used to simplify plotting
and for the creation of even complex
graphics. Furthermore. the printer uses

continued on page 80



Now there’s
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads

and destructive environments.
The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won’t
find more rugged meters than the
Beckman HDs. Inside or out.

PSs

Drop Proof

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

Contamination Proof
The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display

window and sealed input jacks pro-

tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.
Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vdc or 1000
Vrms. Current ranges are pro-
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran-
sient protection extends up to 6KV
for 10 microseconds.
More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a
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common 9V transis-

tor battery. You can

run in-circuit diode
. tests and check con-

tinuity. You even get
a one year warranty.

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

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

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

To locate your nearest distrib-
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN



If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

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

I can’t afford any more education.

I have a family now.

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

2 Read the opposite page and see how you can get started today!
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Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious

Be honest with yourself. Are
the reasons really excuses? You
already know enough about

electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

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

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
amonthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
arewarding career choice. CIE can help
you to get started on that career,
You're there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

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

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although ‘‘big”’ does not
always mean ‘‘best]’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

S

Step-by-step learning includes
‘‘hands-on”’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

1 CI

Cleveland Institute
of Electronics, Inc.

person has already removed it, use the

coupon.

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

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

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

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

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.

““If you’re going to learn
electronics, you might as well
learn it right?’

John Cunningham
Senior Technical Director

Print Name

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

[1 YES...I want to learn from the specialists in electronics — CI1E. Send me my FREE
CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

Address

Apt.

City

State

Zip

MAIL TODAY!

wWWW americanradiohistorv com

Age Phone (area code)

Check box for G.I. Bill bulletin on Educational Benefits: [J Veteran

RE-52

O Active Duty
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Continuously
variable output;
0-150 V AC

[ ]
Input Freguencies’
48-500 Hz

o
Up to 2 amp.
at all voltage
o

Large taut-hand
panel voltmeter,
3% F.S.

Monitor ISO-V-AC WP-29

REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $157.75

Here's extra safety for personnel—
protection for equipment. Absolutely
necessary for servicing or testing any
transformerless equipment—industry,
lab, school or field.

New WP-29 ISO-V-AC lets you set
isolated output voltage to precise

value you need. Monitor either
isolated output or direct input
voltage on panel meter. It's the most
versatile isolation transformer you
can buy!

Two isolated outputs: polarized
standard two-wire socket and banana

VVIZ Isotap® isolation transformers

jacks (so isolated AC may be applied
directly to circuit points). Completely
portable. Thermal overload protection
of transformer and output protected
by 2-amp. circuit breaker. Output
leads supplied.

AC Leakage Tester

& &
=

WP-28 Porta-lsotap

150 VA isolated, 500 VA
direct. Output 105-130V.

="

WP-26A Isotap
400 VA isclated,

WP-27A Isotap Il
400 VA isolated only.

500 VA direct. Outputs Outputs 25 to 150V AC TV adapaters supplied. _/
at 105. 120 and 135V in 5V steps. Carrying strap. - ?
$85.00 $89.95 $65.00 WT-540B
For safety.

VIZ RELIABILITY.
VIZ is a 50 year- old company. Our instruments are fully warranted,
parts and labor, for a year. All units tested to NBS standards.
We offer service and parts availability fora minimum of ten years.

Over 15 repair depots in U.S.A.

Detects AC leakage in
appliances and equipment
Calibrated at 0.5
and 0.75 mA.

$39.75

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

iz

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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'ERS HAVE

labs, and that is
>aus ey can be so
in -‘:i tifying unmarked IC’s.
or defective ones, as training
ices, etc. Sad to say, they are fre-
‘quently expensive, and often require
| other test equipment to perform their
- functions. But meet the Programma III
digital-IC tester! It allows you to check
IC’s at a breakthrough low cost, and re-
| places several pieces of test equipment—

! all in one neat package.

The device was originally designed for
use in identifying unknown IC’s, but it
seems as if every day a new use pops up
for it. For example, a cable was made up
using a 16-pin IC test-clip and DIP head-
er. The header is plugged into the test
socket on the IC tester, and the clip snap-
ped over a suspect IC in another piece of
equipment. The result is a low cost *‘logic
anayzer,”’ or a device that will display
many logic states at once. That can speed
up troubleshooting immeasurably in
many cases. Commercial logic analyzers
cost thousands of dollars, while ours costs
a tiny fraction of that. More on applica-
tions later!

The Programma III has many novel
features that help to make it versatile as
well as low-cost. A ‘‘zero insertion
force’” (ZIF) test-socket is used so that
components can be easily inserted and
removed without bending or breaking
leads. That’s important—you know how
easy it is to break a pin.

Connections to each pin of the test
socket are made via an array of jacks. For
each pin there is a jack that can be con-
nected either to ground, a pulse signal, or
+5 volts. Standard miniature phone-
plugs, similar to those used on transistor
radios, are plugged into the jacks, apply-
ing the desired signal or voltage, or short-
ing the IC-pin to ground. As a bonus,
components may be wired to the plugs,
allowing you to build up actual circuits
for testing parts. (Good examples would
be the NE555 timer, and any one-shot.)
The pulse signal just mentioned can be

e
i e —
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ut “defective

7T
-

_!:‘ = ‘il - .
BEEN  used to increment counters or registers. It

1is produced by pressing the PULSE button.

Finally, the logic-level display is
unique. It uses tri-color LED’s to show
the status of each IC pin, with red indicat-
ing alogic-high, yellow indicating a pulse
condition, and green indicating a logic-
low. Those features combine to make the
Programma III a device that is invaluable
in your work with digital IC’s.

The construction of the Programma III
is something