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We've designed b-and new
low and medium bandwidth
oscilloscopes and built in
many features yoa may never
hava seen in similar units.
Then we priced them well
below the units trey replace.
Surprising? Not any more. It's
exactly the kind of innovative
technology and superb quality
you've come to expect from
Leader.

Ever see trigger holdoff
on a 20 scope!
Or 500 pV sensitivity?

Now Leader gives you these

and so much mor=. Check it out:

LBO-524/LBO-524L:

35 MHz

- CALIBRATED DUAL
TIME BASE

- 500 wV SENSITIVITY

-7 kV PDA 6"
RECTANGULAR CRT

< INTERNAL GRATICULE

+ DELAYED SWEEP
TRIGGERED FUNCTION

* VARIABLE SWEEP
HOLDOFF

- ALTERNATE CHANNEL
TRIGGERING

+ AUTO FOCUS

- CHANNEL 1 CUTPUT

LBO-523: 35 MHz

-7 kV PDA 6"
RECTANGULAR CRT
INTERNAL GRATICULE

- 500 wV SENSITIVITY

- VARIABLE SWEEP
HOLDOFF

- ALTERNATE CHANNEL
TRIGGERING

« AUTO FOCUS

<« CHANNEL 1 CUTPUT

CIRCLE 4 FOR PRODUCT DEMONSTRATION
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LBD-522 20 MHz

- 500 .V SENSITIVITY

- 6" RECTANGULAR CRT

- INTERNAL GRATICULE

- ALTERNATE CHANNEL
TRIGGERING

- VARIABLE SWEEP
HOLDCFF

- AUTO FOCUS

- CHANN =L 1 OUTPUT

LBO-514A‘LBO-513A:

15 MHz

«1 mV SENSITIVITY

- 05 uS SWEEP SPEED

- X-¥ MCDE CAPABILITY

- LBO-514A AVAILABLE
WITH 6 kV
ACCELERATING
POTENTIAL

Owr twe-year warranty
(even cn the CRT) is backed
by fzclory service depots on
bott ccasts. Evaluation units
are availazle to qualified
cuskomers.

Call toll-free
(BOO) 645-5104

Contact us today for an
evaluatior unit, catalog
shcwing cver 60 Leader test
instramertts, the name of your
nez-est “Select” distributor
anc more n‘ormation.

For professionals
WNO N T

know ' Il =
the 1=
differe.rce.

330 Oser Avenue
Fauzpauge, \.Y. 11788 (516) 231-6900
Fegional Offices:

2s Angeles, Dallas

Chicagoe



Introducing incredible tuning accuracy at an incredibly
affordable price: The Command Series RF-3100
31-band AM/FM/SW receiver. No —

comrwnications accurately with B=O Pitch Control.
Wat1o bring in your favorite arograms without lifting
a finger? Thencorsider the Panasonic

other snortwave receiver brings in
PLL gquartz synthesized tuning and
all-band digital readout for as low a
price.* The tuner tracks and “locks’
onto ycur signal, and the 5-digit dis-
play shows exactly what frequency
you're on.

There are other ways the RF-3100
commands the airways: It can travel
the full length of the shortwave band |
(that’s 1.6 to 30 MHz). It eliminates interfesence when
stations overlap by narrowing the broadcast band.

It improves reception in strong signal arees with RF
Gain Control. And the RF-3100 catches Nlorse

i

RF-6300 8-nand

RF-6300 8-band AM/FM/SW receiver
(1.6 to 30 MH2z) has microcomputerized
preset pushbuzon tuning, for program-
ming 12 different b-oadcasts, or the
same broadcast 12 days in a row. Auto-
matically. It even has a quartz alarm
clock that turns the radio on and off to
play your favorte troadcasts.

The Command Series RF-3100 and
RF-6300. Two mose ways to roam the
globe &t the speed of sound. Only from Panasonic.

Shortwarerecepticn will vary with antenna, weather conditions, operator's
geogradniz location and other factors. An outsde artenna may be required for
maximen shortwave reception.

Based om a comparison of suggested retail prizes.

O

AM.FM SW

This Panasonic Command Series’
shortwave receiver brings the state of the art
closerto the state of your pockethook.

ER/SW DOUBLE SUPERNETERDEYSE

- -8W 31-8AND RECEv
J— .

Panasonic

- - - (3
PHONES VOLUME BASS @ TREBLE W 3w RF GAN BFO PITCH

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

Panasonic.

just slightly ahead of our time,

CIRCLE 7 ON FREE INFORMATION CARD




RADIO-ELECTRONICS

4

Why use their flexible discs:

BASF, Control Data, Dysan, IBM, Kybe, Maxaell,
Nashua, Scotch, Syncom, Verbatim or Wabash

when you could be using

MEMOREX

high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSSD CPT 8000 Compatible, Soft Sector

8" SSDD IBM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)

8" DSDD Soft Sector (128 B/S, 26 Sectors
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

— — —

5%" SSDD Soft Sector w/Hub Ring

5% SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring

5%" DSDD 10 Hard Sector w/Hub Ring
5Y%" DSDD 16 Hard Sector w/Hub Ring
5%" SSDD Soft Sector w/Hub Ring (96 TPI)

5Y%4" DSDD Soft Sector w/Hub Ring (96 TP))

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density; TP/ = Tracks per inch

Memorex Flexible Discs...The Ultimate in Memory Excellence

Free Memorex Minl-Disc Offer- Save 10%

Every carton of 10 Memorex 5' inch mini-discs sold by
Communications Electronics, now has a coupon good
for a free Memorex mini-disc. For every case of 100
Memorex mini-discs you buy from CE, you'llget 10 free
mini-discs directly from Memorex. There is no limit to
the number of discs you can purchase on this special
offer. This offer is good only in the U.S.A. and ends on
December 31, 1982.

Quallty

Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available and continual surveillance
throughout the entire manufacturing process. The ben-
efit of Memorex's years of experience in magnetic
media production, resulting, for instance, in proprietary
coating formulations. The most sophisticated testing
procedures you'll find anywhere in the business.

100 Percent Error Free

Each and every Memorex Fiexible Disc is certified to be
100 percent error free. Each track of each flexible dis¢
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modulation, overwrite, missing pulse error
and extra pulse error. Rigid quality audits are built into
every step of the manufacturing process and stringent
testing result in a standard of excellence that assures
you, our customer, of a quality product designed for
increased reliability and consistent top performance.

Customer-Oriented Packaging

The desk-top box containing ten discs is convenient for
filing and storage. Both box labels and jacket labels
provide full information on compatibility, density, sec-
toring, and record length. Enveiopes with muiti-lan-
guage care and handling instructions and and color-
coded removable labels are included. A write-protect
feature is available to provide data security.

FullOne Year Warranty— Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materiais
orworkmanship within one year of the date of purchase.
Other than replacement, Memorex will not be respon-
sible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Discounts Avallable

Memorex Flexible Discs are packed 10 discs to a carton
and 10 cartons to a case. Please orderonly in increments
of 100 units for quantity 100 pricing. We are also willing to
accommodate your smaller orders. Quantities less than
100 units are available in increments of 10 units ata 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 5%;
25,000 or more saves you 6%; 50,000 or more saves you
7% and 100,000 or more discs earns you an 8% discount
off our super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facilities are equipped to help us get you the
quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for
you, call the Memorex compatibility hotline. Dial toll-free
800-538-8080 and ask for the tlexible disc hotline extension
0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408-987-0997.

Buy with Contldence

To get the fastest delivery from CE of your Memorex
Flexible Discs, send or phone your order directly to our
Computer Products Division. Be sure to calculate your
price using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and most
well rated firms at a 30% surcharge for net 30 billing. All
sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and specifications are
subject tochange without notice. Out of stock items will be
placed onbackorder automatically unless CE isinstructed
difterently. Minimum prepaid order $50.00. Minimum
purchase order $200.00. International orders are invited
with a $20.00 surcharge for speciat handling in addition to
shipping charges. All shipments are F.0.8. Ann Arbor,
Michigan. No COD's please. Non-certified and foreign
checks require bank clearance.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. Add $8 00 per case or
partial-case of 100 8-inch discs or $6.00 per case or partial
case of 100 5%-inch mini-discs for U.P.S. ground shipping and
handling in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-free in the U.S. Dial 800-521-4414. If you are
outside the U.S. orin Michigan, dial 313-994-4444. Order your
high quality, error free Memorex discs today.

Copyright ©1982 Communications Electronics™ Ad 051782

CIRCLE 16 ON FREE INFORMATION CARD

CE quant.
100 price
Part # per disc ($)
3062 2.09
3015 2.09
3045 2.99
3090 274
3102 3.34
3115 3.34
3103 3.34
3114 3.34
3104 3.34
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09
3504 2.99
3501 3.99

Free disc offer

Save 10%

S i T )

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliability—Memorex Flexible Discs

™

2B COMMUNICATIONS
ELECTRONICS"

Computer Products Division

854 Phoenix 0 Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (31 3) 984-4444
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BUYING MAIL-ORDER COMPONENTS

Mail-order is sometimes the only way to obtain the components
you need. Here are some tips you should know and pitfalls you
should avoid. Karl T. Thurber, Jr., W8FX

BUILD THIS 45

49

63

HEART-RATE MONITOR

Know the state of your health and fitness. This project displays
your heart rate in beats-per-minute by simply attaching an opto-
electronic sensor to your finger. Robert Grossblatt

PICTURE PHONE
Part 2—Adapter sends video pictures over the telephone line to
a remote location. Joset Bernard

STEREO IMAGE EXPANDER
Part 2—Hi-fi adapter adds an extra dimension to your recorded
music. Joel Cohen

TECHNOLOGY 4

40

71

84

VIDEO ELECTRONICS
Tomorrow’s news and technology in this quickly. changing industry.
David Lachenbruch

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

ALL ABOUT PULSE GENERATORS
How to use a pulse generator to test an analog circuit.
Charles Gilmore

STATE-OF-SOLID-STATE
DC voltage-controlled switches. Robert F. Scott

CIRCUITS AND 42
COMPONENTS

59

74

NEW IDEA
Electronic thermometer.

HOW TO DESIGN ANALOG CIRCUITS
Proper transistor operation requires proper biasing. Learn about
biasing circuits and how to design them. Mannie Horowitz

HOBBY CORNER
Learning about microprocessors. Earl “Doc’” Savage, K4SDS

VIDEO 92

92

SERVICE CLINIC
Color-burst reference oscillators. Jack Darr

SERVICE QUESTIONS
Radio-Electronics’ Service Editor solves technicians' problems.

AUDIO &6

REPAIRING PORTABLE CASSETTE RECORDERS
How to troubleshoot and repair these popular recorders.
Homer L. Davidson

RADIO 78

COMMUNICATIONS CORNER
Touch-Tone devices and FM Adjustments. Herb Friedman

" COMPUTERS _ ®0

COMPUTER CORNER
Electronic worksheets. Les Spindle

EQUIPMENT 26
REPORTS 32

Sencore Model SC61 Waveform Analyzer.
McKay/Dymek General Coverage Receiving System
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138
111
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139
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Advertising Index 114 Market Center
Books 106 New Literature
Editoridl 95 New Products
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ON THE COVER

Using an otpo-electronic sensor that
attaches to your finger, this battery-
powered monitor displays your
heart rate in beats-per-minute on a
digital display. Knowing how your
heart rate varies under different cir-
cumstances can give you an idea of
your physical condition. Get started
building yours today. The story
starts on page 45.

HOW TO PROPERLY BIAS a transistor circuit is
the subject of this month’s analog design
series. Must reading if your designs are to func-
tion the first time you plug them in. The story
starts on page 59.

HOW TO TROUBLESHOOT AND REPAIR port-
able cassette recorders. The best results are
obtained with a logical troubleshooting
approach. The story starts on page 66.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailing offices. One-year subscrip-
tion rate: U.S.A. and U.S. possessions. $13.00, Canada,
$16.00. Other countries, $20.50 (cash orders only, payable
in U.S.A. currency.) Single copies $1.25. © 1982 by Gerns-
back Publications, Inc. All rights reserved. Printed in U.S.A.

Subscription Service: Maii all subscription orders,
changes, correspondence and Postmaster Notices of un-
delivered copies (Form 3579) to Radio-Electronics Sub-
scription Service, Box 2520, Boulder, CO 80322.

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

"As a service to readers, Radio-Electronics publishes avallable plans or information relating to newsworthy
Because of possible variances in the quality and condition of matertals and workmanshi
functioning of reader-buiit projects based upon or from plans or information published

this magazine.

F':':roduc(s, techniques and scientific and technological developments.
P used by readers, Radio-Electronics disclaims any responsibility for the sate and proper
n
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

=]

DISC DATA

The often-postponed market launch of the Japanese VHD videodisc system is now sched-
uled for summer 1983. Pioneer (see photo) has expanded its line of LaserVision players to
three—the original model at about $750, a new remote-contro! unit at $800, and a version
without remote and random frame access at $600. RCA added a fourth CED player to its line
described here last month—a model with wireless remote control and all-electronic on-set
controls at $449.95.

DIGITAL TV

“Computer TV" could become a byword—or an advertising point—next year when the first
sets with completely digital signal-processing circuits are scheduled to be introduced. The
circuits are contained on five VSLI IC's developed by ITT Semiconductor and being offered
worldwide to TV set makers. |TT claims the IC's replace an average of 20 IC’s, 500 to 600
transistors and other components, and make possible production of a better TV set for the
same or less money. Among the claimed advantages: The set can be self-testing and
self-adjusting, automatically compensating for picture-tube aging. The same set can be
“programmed” to accommodate NTSC or PAL color. Stereo audio, when available, comes
“free” (except for the speakers), merely by programming. The design wili accommodate
digital sound input, or digital input from a computer. It makes possible the later addition of
low-cost “peripherals,” such as digital ghost elimination, high-definition by means of line
interpolation, and elimination of flicker by interpolation of additional fields or frames. The first
production prototype digital TV will be shown by ITT's Standard Elektrik Lorenz of Germany.
Among at least eight set makers working with the ITT circuits is Zenith, which could be the first
to introduce a digital set here.

BETA HI-FI

How can you get true high-fidelity stereo from a half-inch home video recorder? The VHS
manufacturers are adding a second audio track and Dolby noise reduction, but that provides a
50-10,000 Hz frequency response, at most. Headed by Sony, the Beta group has been
showing a proposed new “Beta Hi-Fi"” system that can provide better audio specs than an
open-reel tape recorder, but is still compatible with existing Beta recorders and tapes.
Beta's magic trick is to leave the current longitudinal audio track alone and put a new stereo
soundtrack onan FM carrierin the helical video track. The resultis “nearly digital” sotind, with
an 80-dB range, far above the 30- to 40-dB range of current recorders, with a frequency
response of 20-20,000 Hz at 0.3% distortion, and inaudible wow and flutter. Recorders built
for the hi-fi system would also be able to play the fongitudinal track on old tapes, and new
prerecorded tapes would have a longitudinal mono track plus the helical hi-fi stereo pair, to
preserve compatibility. An extra bonus is the ability to have three separate soundtracks on
mono tapes—three different languages, for example. Sony claims that such a helical-audio
feat can’t be accomplished on VHS recorders because their head drums are too small,
resulting in picture degradation. But the VHS camp has yet to be heard from on the subject. If
they go ahead with the project, Beta manufacturers say they can have recorders in the hi-fi
format on the market around mid-1983. R-E




No one else
gives you

as many
functions in
a handheld
DMM.

Now you can

move up to
Fluke?

Suggested U.S. list price
technical data circle No. 15
1330-0/D804

RE 9/32

We've got great news for people
who've been holding out for a high
quality, high performance DMM at a
maderate price: Fuke’s new nine-
function maodel 1) 81 1s now available
at select electronics supply stores.

With a suggested ULS. price of only
$249 and features you won't find in any
other handheld DMM, the D&M is an
exceptional value. lere's why.

Logic level and continuity
testing: A real time-saver for
troubleshooting passive circuits in peh's,
cables, relay panels and the like. The
D 801 has a switchselectable audible
tone and visual symbols to indicate
continuity or logic levels,

Direct temperature readings in
°C: Used with any K-type

thermocouple, the 1) 804 delivers fully-
compensated readings in °C from
20°C to + 1265°C, for caecking
heating and refrigeration systems.

Peak hold feature captures
transients: A short-termy memory in
the D 8M captures and holds the peak
reading of a motor starting cirent.

And more; 0.1% haac dc accuracy,
conductance, 26 measure-nent ranges,
hattery, safety-designed test leads and a
one year parts and labor wairanty. A
full line of accessories 1s also available
to extend the measurement capabilities:
of your DMM.

Ask your dealer about the
powerful, versatile 1) 804 and the rest of
FFluke's new Series D line of low-cost
digital multimeters.

If your dealer doesn't carry Series )
Multimeters yet, call this number. We'll be

happy to tell you who does. 1-800-426-0361

From the world
leader in DMM'’s.
Now we've designed
one for you.
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WHATI'S NEWS

Sharp reducing copier
talks back to user

A new dry, any-paper desktop
copier that talks to its user, makes
reduced-size copies, can be auto-
mated, and helps diagnose its own
troubles, has been introduced by
Sharp Electronics Corp., head-
quartered in the United States at
Paramus, NJ.

The new model SF-781 speaks
from a built-in voice synthesizer
that emits electronic tones in a
series that the ear hears as clear,
easily understood sentences.
When the user makes a reduced-
size copy, the machine reminds

SEA R P @OR B

SECRETARY IS USING THE SF-781 with SF-461 automatic document feder

him: “Check the paper size,” and if
he leaves his material in the ma-
chine and starts to walk away, it
calls out: “Remove the original.” If
there is a paper misfeed, the SF-
781 warns the user and tells where
to look for the cause.

The machine also warns if paper
or toner needs replenishing, and if
the machine is out of order. The
copier's total vocabularly is nine
sentences, all selected to boost
efficiency and save time.

An advanced self-diagnostic
system, aided by a microcompu-
ter, pinpoints many problems by
voice or LED alphanumeric dis-
play—aquick but thorough diagnos-

&
. 1
i -
-------

(right) and SF-410 sorter (in front of the secretary). Those can be added to the
copier to permit the equipment to grow as the user’s needs may require.

tic tests can be run from the front | children to learn in an entertaining

panel by pressing buttons.

The copier will take originals up
to 11 x 17 inches. From that size,
copies canbereducedto 8'. x 14
or 8% x 11 inches. Line artwork
can often be reduced so cleanly
that it can be used for reproduc-
tion. Two 8% Xx 11-inch pieces
can be placed side-by-side for
reproduction. The SF-781 picks up
a broad range of colors, including
the difficult blue tones.

Transistors move into
high-voltage range

Motorola, in what it refers to as
“‘a major expansion of MOS power
transistor technology,” has in-
troduced eight new devices in the
“sparsely populated 550-voit and
up” field. The new devices are in-
tended for power supplies operat-
ing from 230 and 460-volt lines.
They are supplied in four voltages,
with breakdown rating from 550 to
800 volts, and up to 3 amperes of
continuous drain current.

The new devices are intended
for such equipment as transmitt-
ers, radar, and medical electronics
using high-power, high-voltage,
tube-operated circuitry. Prices are
inthe $7 to $10range. Data sheets
are available from Motorola at P.O.
Box 20912, Phoenix, AZ 85036.

Children, aged 3 to 13,
are new computer market

The Learning Co. of Portola Val-
ley, CA, is henceforth devoting its
efforts to developing and selling in-
teractive computer software for
children whose ages range from 3
to 13 years. The programs are for
use in the home, and include play
with learning, encouraging
participation by both children and
their parents.

The first two programs offered
are Moptown and Magic Spells.
They are available from Apple
Computer distributors under Ap-
ple's Special Delivery Software
programs. Moptown is a set of 11
logic games; Magic Spells is a
word game that combines large
text, color graphics, and music.

The games are designed for par-
ents who wish to encourage their

|

and unthreatening way. The pro-
gram guides the child through a
series of adventures that promote
original thinking. There is no vio-
lence and no wrong answers to
discourage the child.

Founded in 1980 as Advanced
Learning Technology by Dr. Ann
Piestrup, the company pioneered
the development of children's pro-
grams with interactive software
featuring color graphics and an-
imation, working under grants from
the National Science Foundation
and the Apple Education Founda-
tion. Its change of name marks its
move from a grant-funded organ-
ization to a commercial firm.

New plant will meet
videodisc demands

RCA has commenced construc-
tion in Indianapolis of a new $19
million facility for manufacturing
the compound essential in making
“CED" videodiscs. That will be
used to support the expanding disc
manufacture at the company's
Rockville Road plant in in-
dianapolis, as well as to supply
other manufacturers worldwide.

The compounding facility blends
the plastic, carbon, and other
materials that are used in pressing
the conductive RCA discs. The
blended material is in the form of
pellets, which are formed into a
mass and then placed between the
two stampers of an automatic com-
pression molding press to make
the final disc. The new plant will be.
able to process 50,000 pounds of
raw material daily.

In addition to the new 55,000-
square-foot compounding facility,
RCA has completed a new power
plant that will be able to produce
the energy that will be needed for
60 disc presses.

Satellite-to-home
broadcasts in sight

The Satellite Television Corp
(STC) a subsidiary of COMSAT,
has received four bids to construct
direct-broadcast satellites (DBS)
for STC’s satellite-to-home pay-TV
service. The companies bidding
were Ford Aerospace and Com-
munications Corp, General Elec-

continued on page 12
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TEK 2200 Sscilioscores.

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

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 unapproached 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
obviated the usual cooling fan.

“Price FO.B. Beaverton, OR

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: $1100 for the 2213
$1400 for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

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

For a demonstration stop by your
local Tektronix Sales Office.

ORDER TOLL FREE

1-800-426-2200

Ask for Department J0133
In the state of Washington,
Call (206) 253-5353 collect.

Tektronix

COMMITTED TO EXCELLENCE

~  C¢861 YWIGWIALHIAS
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Now! Learn on the latest...
NRI training indudes
25Heath/Zenith
color TV with state-of-
the-art features

® 6-function infrared remote control

® space phone lets you answer or call from your
chair

® microprocessor-controlled PLL varactor tuner

® 82 VHF/UHEF, 35 cable channels

® Z4-hour programmable channel selection

® electronic time display

® 4-speaker FM sound system L

® choice of three cabinets at student o T

discount RN
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The Professional’s
Choice
A million and a half stu-
dents have already chosen the
NRI way. And over half the prac-
ticing TV service technicians in
the U.S. have advanced their

We've taken the
finest, most advanced,
most complete TV/Au-
dio/Video course avail-
able and made it even
better. Now NRI brings
your training up to and

E'I-l 5
even beyond today’s R4t i careers with convenient home
techqology with the training. Among them, it's NRI
exciting, advanced per- 3 to 1 over any other school
formance Heath/Zenith (summary of national survey
Model 2501 TV. Now you |} on request).
ke b civatry f oy
}‘*ﬁ'_ on the most expensive Al salgestg}ﬁ?le“é:g O(I:]a"
Ev& g:;ﬁﬁg&gfﬁgg complete, convenient NRI train-
ing. See all the equipment, look

periments on your
Heathkit/Zenith.
Only NRI combines
such complete
training with such

up-to-date equipment.

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

; over complete lesson plans,
|\ check out our convenient time
¥ payment plans. And see the
many other opportunities in
fields like Microcomputers, Elec
tronic Design, Communications
Electronics, and more. Send

Choice of specialty training on TV, stereo, or VCR

Choice of which specialty you elect, your prac- postage-paid card and see what ad-
Three tical training also includes experi- vanced training is all about If card
Specialties ments and demonstrations with has been removed, please write to s,
And only NRI the exclusive NRI Discovery " .

L.ab® and your own profes-

sional digital multimeter. All
equipment is yours to use
and keep.

Learn in Your
Spare Time
No need to quit
your jeb or tie up your
evenings with night

training, school...no classroom
You can choose competition or rigid schedules. NRI ~ Practical training on a real state-of-the-art
o X X TV using professional equipment
to build the Heath/ trains you in your own home at your

Zenith color TV; special-
ize in audio systems and
build your own AM/

FM stereo system; or
take your bench training
with remote-controlled
videocassette recorder
featuring NRI training
on videotape. No matter

with complete course materials, McGraw-Hill Continuing,

cti P n the lates Education Center
practical training on the latest :‘ 3939 Wisconin Ave

equipment, and the backing of a full J &l Washington, D.C. 20016
staff of professional electronics Hil .
educators. NRI brings it all to you. We'll give you tomorrow.

convenience. You're a class of one NRI NRI Schools
/

¢861 43aW31d3S
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WHATI'S NEWS

continued from page 16

RADIO-ELECTRONICS

tric Co., Hughes Aircraft Co., and
RCA Astro Electronics.

STC’s Request for Proposals
(issued January 13) were for con-
struction of two satellites (one op-
erating and one spare) which STC
would use for satellite-to-home
pay-TV service over an area
approximating the U.S. Eastern
Time Zone. The satellites are
scheduled to operate on the 12-
and 17-GHz bands.

The construction program is ex-
pected to take more than three
years, and the service would begin
in late 1985 or early 1986. STC will
offer three channels of premium
pay television, without advertising.
Individual subscribers would re-
ceive STC’s pay-TV service on
small, inexpensive home re-
ceiving-antennas.

Optical system tracks
distant satellites

The first of five Ground-based
Electro-Optical Deep Space Sur-
veillance Systems (GEODSS) has
gone into action at the White
Sands Missile Range in New Mex-
ico. It will track optically satellites
that orbit well above the range of
most radars. GEODSS replaces
an older camera system that re-
quired developing photographic
plates and examining them with a
microscope, usually about an

hour’s work. Sighting and
identification with GEODSS is
almost instantaneous.

GEODSS'’s telescopes can pin-
point the location of all satellites
above 3,000 miles, especially
those that orbit at 22,000 miles
above the equator. The telescopes
combine camera optics and com-
puters and can see objects 10,000
times dimmer than the human eye
can detect. They are are able to
spot an object the size of a soccer
ball more than 22,000 miles away.
In operation, they fix on the stars
and pick up any objects moving in
front of them.

The telescope search is auto-
matic, and the images it captures
are recorded on a television
camera. One hundred pictures a
minute are converted into digital
pulses and fed into a computer that
filters out the (relatively) stationary
surrounding stars and displays the
satellites as streaks of light on
video monitors.

To protect its own satellites from
possible destruction, the Air Force
must know what is in space and
whether it is friend or foe. That in-
formation will be supplied by the
GEODSS network. Sites in Korea
and Hawaii are expected to be op-
erational sometime this year, and
an Eastern Atlantic and an Indian
Ocean station will be in operation
by the mid-1380's.

AIR FORCE TECHNICIANS TRACK SATELLITES at the ground-based Electro-

Optical Deep Space Surveillance System facility in New Mexico. Itis the first of

five world-wide stations that will keep track of all man-made satellites in orbit

within a range of 22,000 miles.
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Anti-scanner ordinance
tossed out in Philly

Municipal Court Judge J. Earl
Simons ruled that Section 10-817
of the Code of Philadelphia Ordi-
nances is unconstitutional, The
ordinance, enacted in 1967, made
access to police and fire radio
channels illegal. It was not en-
forced until late in 1981, when the
city interpreted the law to apply to
radio scanners and arrested
several owners and employees of
retail stores for selling scanners.

The judge stated, among other
things: “Individuals use scanner
radios for personal entertainment
or security purposes. Group use is
endorsed—and in fact encour-
aged—by local law enforcement
agencies, which conduct pro-
grams to teach the use of such
scanner radios as a crime com-
batant. ... There is no evidence to
suport the contention that access
to police or fire channeils increases
crime, or the risk thereof ... on the
contrary, it demonstrates a
markedly decreased risk of crimi-
nality when such scanners are em-
ployed by the citizenry. The con-
clusion is compelled that the ordi-
nance is unconstitutional.”

The judge then ruled that the
citations be dismissed and the de-
fendants discharged.

New state voice network
promises greater economy

The State of Washington has
contracted with the Action Com-
munications System Div of Hon-
eywell for a Roadrunner Network
Management System, to replace a
Common Channel Switching
Arrangement (CCSA) leased from
Pacific Northwest Bell.

The state has spent nearly $12
million annually for long-distance
telephone services provided by the
CCSA leased network system. Itis
expected that the new systems
can save about $5million in annual
long-distance costs. Average call-
ing rates will be reduced from 12
cents to 6.5 cents per minute by
using the least-cost routing and
management possibilities offered.

A network of intermachine
trunks and PBX tie lines will in-
terconnect four switching centers
at Olympia, Seattle, Spokane, and
Vancouver with government PBX

facilities across the state. The
2,656 port statewide network will
utilize 4,800-baud data links be-
tween the four switching centers
for “look ahead” routing and data-
base maintenance and di-
agnostics.

G-E applies for a new
consumer phone service

The General Electric Co. has
applied for a total of 9 MHz in the
300-MHz band, for a new con-
sumer-oriented mobile com-
munications service. The alloca-
tion would be divided into two 4.5-
MHz bands separated by 45 MHz.
That would provide 150 channels
of 30 kHz each.

The new Personal Radio Home
Communications Service (PRCS)
would be designed to augment the
limited communications services
already available to mobile con-
sumers. It would provide the user
with an affordable quality service
for private communications within
a user’'s normal driving area.

The system will consist of a base
station tied into the user's tele-
phone, and mobile units installed
by users in their vehicles. The typ-
cial range with the system would
be in the order of 5 miles, which
can be increased to approximately
15 miles by using strategically lo-
cated repeater stations. There
would be a nominal charge access of
any of those. Repeaters would not be
interconnected.

An additional communications
feature is automatic interconnec-
tion to the public telephone net-
work through the base station.

New photovoltaic cell
works with low light

A high-performance photovolta-
ic module that produces 40 watts
of peak power with 35 solar cells
has been developed by Arco Solar
(a subsidiary of Atlantic Richfield)
at Chatsworth, CA.

Using single-crystal silicon cells,
the module can charge batteries at
5 to 10 percent of noonday sun.
The manufacturer claims that un-
der such low light conditions, the
new cells can deliver up to 25 per-
cent more energy than typical
modules of polycrystalline design:

The new module, M51, mea-
sures 1 x 4 feet andis 10.75 per-
cent efficient. R-E
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