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lomorrowstools. -
For todays problems.

You nmight say we make time machines.

CSC's smarter tools for testing and
design help you make the most of your time
n every corner of electronics, by working
smarter instead of harder, for far less than
you'd expect

We give your head a head start with a
vatiety of solderless breadboarding systems
that let you translate ideas directly into
working ciicuits, as fast-as you can think

We ofter the most logical way to test
logic — The Logical Force ™ — portable, circuit
powered digital instruments that dramatically
cut the ime (and cost) of drtagnosing state
onented logic. Available singly or in Logical
Analysis Test Kits. The Logical Force

simplihies design, mamtenance. field service.
education. wherever you need logical
answers at a logical price

Also insttumental in making life easier
are CSC's value pachked test nstiuments
Including palm-sice frequency counters that
go fromaudio to past 550 MHz Our Ultravar
able Pulse Generator ~ that lives up to its name
witharange of 0.5Hz to 5 NMHz and a duty
cycle varnable over ten-million-to-one A
function generator whose VCO is externally
sweepable over 100:1

There's a lot more. too. All In our new
38-page catalog. ctammed full of smarter
ideas in testing and design. Send for your free
copy today.

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION .
Call toll-free for details

1-800-243-6077

8:30AM-5PM Eastern Time

Available at selected local distnbutors T Copynght 1979 Continental Speciaities Corporation
CIRCLE 37 ON FREE INFORMATION CARD
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Here itis at last... THE FlRST
FLOPPY DISK BASED COMPUTER
FOR UNDER *1000

The C1P MF

5895

B Complete mini-floppy computer system
B 10K ROM and 12K RAM
B Instant program and data retrieval

The Challenger 1P Mini-disk system features
Ohio Scientific's ultra-fast BASIC-in-ROM, full
graphics display capability and a large library
of instant loading personal applications soft-
ware on mini-floppies including programs for
entertainment, education, personal finance,
small business and now home control!
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The C1P MF configuration is very powerful.
However, to meet your growth needs it can be
directly expanded to 32K static RAM and a sec-
ond floppy by simply plugging these options in. It
also suports a printer, modem, real time clock
and AC remote interface as well as the OS-65D
V3.0 development oriented operating system.

Or Start with the C1P
CASSETTE BASED
Computer for just $349.

The cassette based Challenger 1P offers the
same great features of the mini-disk system
including a large software library except it has
4K RAM and conservative program retrieval
time. Once familiar with personal computers,
you'll be anxious to expand your system to the
more powerful C1P MF.

You can move up to mini-disk performance at
any time by adding more memory and the disk
drive. Contact your local Ohio Scientific dealer
or the factory today.

*Both systems require a video monitor, modified TV or RF
converter and home television for operation. Obio Scientific
offers the AC-3 combination 12” black and white TV/monitor
for use with either system at $115.00 retail

All prices, suggested retail.

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101

CIRCLE 35 ON FREE INFORMATION CARD



At 1%, it outperforms other cassette decks. At 3%, it's in the open-reel class. B-|-Cintroduces
the T-4M. With full metal tape capability, and performance so unprecedented it puts cassette technology on a new
plane. Thanks to B-1:C’s exclusive Broadband Electronics, at 17 ips the T-4M ranks with the world's finest cassette
decks. At 3%, it challenges even expensive open reel machines. The numbers speak for themselves: guaranteed
frequency response of 20 Hz to 23 kHz +3dB at 3% on 70 p Sec tape (20 Hz to 21 kHz at 17s!). For complete
literature write B:1-C/Avnet, Dept. T, Westbury, N.Y. 1159C. The new T-4M Two-Speed Cassette Deck.

Say "Bee-Bye-Cee’ Think "“Best-n-Components’”

N
Series Z Changer-Turntables | Cassette Decks|SoundSpan Speaker Systems| The Beam Box.

CIRCLE 64 ON FREE INFORMATION CARD
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers since 1908 OCTOBER 1979 Vol. 50 No. 10

S0TH ANNIVERSARY ISSUE
32 pages lead you through a memorable look at the past 50 years
and the next 50 years.

SPECIAL 39
SECTION

BUILD ONE 75 Automate Your Home

A programmable control system you can tailor to your own home.
Noel Nyman

94 Automotive Radiator Monitor
Don’t get stranded! This device tells you when your car's coolant
level Is low. L. Steven Chaeirs

96 Headroom Test Generator
Find out how much undistorted power your hi-fi amplifier can
deliver above its power rating. Doug Farrar

98 Percussion Synthesizer Accessories
3 accessories that greatly expand PerSyn's capabilities.
James J. Barbarello

Home Reception via Satellite
What an earth station looks like and some of the reception
problems. Bob Cooper

109 Digital Logic In Videocassette Recorders
A look at the digital circuitry and how it works. Forest Belt

136 Service Clinic
Test jigs —what they are and how they're used Jack Darr

138 Service Questions
R-E’s Service Editor solves service problems

All About Microphones
The different types, specifications and how to select the best one.
Len Feldman

104 R.E.A.L. Sound Lab Tests Tandberg TR-2080 Receiver
Top-of-the-line receiver rates excellent. Len Feldman

107 R.E.AL.Sound Lab Tests Audio Pulse Model Two
This digital time delay can simulate a concert hall. Len Feldman

AUDIO

Looking Ahead
Tomorrow's news today. David Lachenbruch

TECHNOLOGY 4

90 Bar-Graph Display Contest Winners
The 8 best applications

114 Hobby Corner
A mystery circuit puzzle plus much, much more
Earl “Doc” Savage, K4SDS

118 Communications Corner
A look at an inexpensive FM deviation meter. Herb Friedman

126 State-Of-Solid-State
A new A/D interface for microprocessors. Karl Savon

EQUIPMENT 24 Fluke 8010A/8012A Digital Multimeters
26 Bearcat Thin Scan Portable Scanner
32 Alco 2000A LCD Digital Multimeter

34 Pace EZ Phone Wireless Telephone

DEPARTMENTS 176 Advertising Index 145  Stereo Products
14  Advertising Offices 147 New Products
6 What's News 149 New Lit
14 Editorial 150 Books
16 Letters 151  Next Month
122 Radio Products 152 Market Center
134 Computer Products 177  Free Information Card

ON THE COVER

The photograph shows the front
cover of the first issue of Radio-
Craft (which eventually
changed its name to Radio-
Electronics). That first issue
was printed in 1929 and to cele-
brate this occasion, we've put
together a memorable look at
those 50 years. The voyage
starts on page 39.

Radio-Electronics, Published monthly by Gernsback
Publications, Inc., 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Controlted Circulation
Postage Paid at Concord, NH. One-year subscription
rate: U.S.A. and U.S. possessions, $9.98, Canada, $12,98,
Other countries, $14.98. Single copies $1.25. © 1979 by
Gernsback Publications, Inc. All rights reserved. Printed
in U.S.A. (ISSN 0033-7862)

Subscription Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Eiectronics
Subscription Service, Box 2520, Boulder, CO 80322.

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

As 8 service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materisls and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper

functioning of reader-built projects based upon or from plans or information published in this magazine.
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Satellite explosion: Suddenly, satellite channels availa-
ble for private use in the United States are being more than
doubled. At the end of July, 72 transponders were available
for hire. Now, as a result of two FCC actions, it appears
certain that domestic satellite capacity will reach 180 trans-
ponders by the end of this year. The Commission’s two
actions: (1) It ended a three-year moratorium on the use of
AT&T's Comstar satellite system for private-line use. {2) It
approved the launch of a third Western Union Westar satel-
lite. As the result of these two moves, it now appears
certain that FCC will give RCA the go-ahead to launch its
third Satcom bird in December.

Most of the new transponders available on the satellites
probably will be used for television—cable-TV systems
now receive pay-TV and ‘‘superstation” programming via
satellite, along with an occasional special. Public Broadcast
System (PBS) uses satellites to interconnect both its televi-
sion and radio affiliates. The Holiday Inn chain has decided
to erect its own earth stations to receive Home Box Office
programming, and this is expected to touch off a new video
rush among other major hotel-motel chains. AT&T current-
ly interconnects the commercial stations via microwave,
and it presumably will supplement this nationwide grid with
satellites, at substantial cost savings. The new proliferation
of birds is expected to spark many more TV uses, including
portable earth stations to transmit sporting and news
events.

When will the public have unquestioned legal access to
satellites for direct TV viewing? At presstime, the question
was still up in the air (perhaps about 22,300 miles up). The
Commission is considering ‘‘decontroi’ of earth stations—
which would mean no license or special permission would
be required to build or operate one—and there are some
who feel that its current control of receiving facilities
wouldn’t withstand a court test, anyway. While the FCC
currently says it won't license earth stations for regular
consumer viewing, it's known that many manufacturers
(and some large retail chains) are preparing to offer low-
cost consumer earth stations when the day arrives. How
low? We've heard such estimates as ‘“‘eventually under
$1,000.” Not yet, though.

TV’s bill of health: After 10 years of study, investigations
and hearings by itself and its predecessor organization, the
federal Consumer Product Safety Commission has ruled
that no government standards are necessary for television
receiver safety. Two years ago, the CPSC dropped propo-
sals for three standards—mechanical hazards, implosion
and shock—on the grounds they weren’t necessary, leav-
ing pending only proposals for fire-safety regulations. In
1977, the television manufacturing industry adopted its
own strict fire code. In dismissing the proceeding, the
commission decided the fire hazard is now so low no
government regulations are necessary.

“More than 95% of the requirements contained in the
recommended federal standard” are in the industry’s
voluntary code, the CPSC said. A comparison of fire inci-
dents involving 1975-1977 sets with more recent data
showed that the risk had been reduced fourfold. The major
advance is adoption of new plastic cabinet materials which
not only make it difficult to start a fire, but actually extin-
guish any that could start.

1979 TV boom: Despite the constant threat of a reces-
sion, the public bought more 1979-model color TV sets

than any other models in history, passing the 10-million
mark for the first time in any model year. The 10.3 million
color sets sold represented a 4.8% increase over the
number of 1978-model sets sold. Black-and-white sales
enjoyed a resurgence, 6.2 million sets, exceeding the
preceding year's number by 7.2%. Some 439,434 home
videocassette recorders were sold during 1979.

Another VCR format: N.V. Philips, the Holland-based
electronics giant, has introduced.a completely new home
videocassette recording system for the European market
and says it will have a U.S. (NTSC color standard) version in
about a year. The Video 2000 system was designed for
flexibility in adapting to new developments, such as metal
tape, stereo sound and special control signals. The cas-
sette, about the same size as a VHS type, contains half-inch
tape and can record for up to eight hours on two quarter-
inch helically scanned tracks. Like Philips’ audio cassette, it
is turned over after one track is recorded or played. Future
recorder models obviously will have an auto-reverse fea-
ture to eliminate the turn-over operation.

Perhaps the most noteworthy development in the new
system is the inclusion of a Dynamic Track Following circuit
that uses auxiliary signals to assure that the head is proper-
ly positioned on the tape both for recording and playback
for complete compatibility, and to provide clean, noiseless
slow-, fast- and stop-motion. The cassette has special
indexing tabs to adjust the recorder for either chrome or
metal tape (the latter not yet available.). The tape has two
auxiliary signal tracks (not used in the first machines).

Philips’ first VCR designed for the new system has a
micro-processor wireless remote-control system that not
only governs the record and play functions, but tunes in
broadcast channels, can locate any segment of the tape by
dialing up a four-digit figure corresponding to a number on
the digital tape counter, and is used to pre-select any five
programs over a 16-day period for automatic recording.
The system was co-developed with Grundig, which is
producing its own VCR models. it's incompatible with all
other home VCR systems in use, including Philips’ previous
system. Magnavox, Philips subsidiary in the United States,
currently sells VHS video recorders built by Matsushita of
Japan. It's not yet clear whether Magnavox will offer a
version of the Philips* system in this country.

One possibility offered by the Video 2000 system is a
compact portable VCR using one-quarter-inch tape—in
effect, a single track instead of two parallel tracks. A Philips
spokesman conceded that “in the system it is possible’ to
do this. Although such a shaved-down cassette wouldn’t be
compatible in size with the home recorder, conceivably an
adapter could be made available to let the big machine
scan the mini-cassettes.

Videodiscs rising: Prices of Magnavision videodisc
players and MCA DiscoVision discs have been increased,
long before nationwide marketing has been reached. Mag-
navox boosted the price of players to $775 from $695 and
MCA hiked the price of some movie discs from $9.95 to
$15.95, others from $15.95 to $24.95. RCA, which plans to
introduce its own videodisc system in about a year,
commented through a spokesman: *‘We still think a $400
player and a $10-to-$17 disc are reasonable goals.”

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



Endorsement

A famous golf star endorses the
Lanier. Our unit is endorsed by
our president. You'll save $100

as a result.

We not only took the unit apart, we examined
our competition as well.

Judge for yourself. That new Olympus micro
recorder shown above sells for $150. lts
closest competition is a $250 recorder called
the Lanier endorsed by a famous golf star.

FANCY ENDORSEMENT

The famous golf star is a pilot who per-
sonally flies his own Citation jet. The Olympus
recorder is endorsed by JS&A's president who
pilots a more cost-efficient single engine
Beachcraft Bonanza. The golf star does not
endorse the Lanier unit for free. After all, a
good portion of his income is derived from
endorsing products.

Our president, on the other hand, does not
get paid for endorsing products—just for
selling them. And his Bonanza is not as
expensive to fly as the golf star's Citation. In
fact, our president also drives a Volkswagon
Rabbit.

SOLD DIFFERENTLY

The Lanier is sold through a national net-
work of direct salesmen similar to the IBM
sales force. Naturally, these salesmen must
be paid expenses and commission

JS&A efficiently sells the Olympus through
this advertisement—a very direct and inex-
pensive way to market a product.

With less overhead, no direct national sales
staff, and no expensive endorsements,
Olympus can sell its recorder for less money to
JS&A. And with our company’s efficiency, we
can sell you practically the same recorder as
the Lanier for much less —a savings of $100.

Is the Olympus better than the Lanier for
less money? We weren't sure, so we took
them both apart and what we found amazed
us. Other than a slight size difference, the units
were practically identical. For example:

CORELESS MOTOR

Both units have the new coreless motor.
Conventional motors require a long and heavy
solid core that is wirewound. In a coreless
motor, the windings are on the outside or sta-
tionary part of the motor making it fiatter, yet it
has greater initial torque and more consistent
speed than any other conventional motor.

THE FERRITE HEAD
Both units use ferrite for their recording
heads - the same material used in precision
studio recorders. This extremely hard,
diamond-like material will last a lifetime and
prevents oxide build-up.

A NEW KIND OF MIKE

Both units also use an electret condenser
microphone with automatic level control. In an
electret system, the impedence of the micro-
phone remains constant, thus passing on the
natural sound quality of all frequencies without
distortion. The result is a clear recording with
an exiremely low signal-to-noise ratio, so
you'll hear less objectionable background
hissing or humming.

MANY SIMILAR FEATURES

Both units use the microcassette tapes that
play 30 minutes per side. The Olympus
measuresonly 1"x 2%:"x 478" and weighs only
9 ounces. The Lanier is the same weight as the
Olympus and measures only %" x 212" x
4" —practically the same size.

HERE'S OUR PLAN

But prove it to yourself. Order an Olympus
recorder fromJS&A. After you receive it, callin
your Lanier sales representative. Have him
bring you a sample of his unit. (You might even
check to see what kind of car the salesman
drives.) Then make a side-by-side compar-
ison. Compare both units feature for feature

Micro cassettes are the newest recording
medium. Each cassette will record for 30
minutes per side.

and see how much better the Olympus
sounds. Then carry them both in your pocket
and on trips. Use them at meetings or while
you drive in your car. Really give them both a
workout.

Then decide. If you don't feel that the
Olympus is as good a unit or better than the
Lanier for $100 less, simply return the
Olympus within 30 days for a prompt refund
and then purchase the Lanier unit, keeping

NEW PRODUCT

one of our tapes as a gift. If you decide to keep
the Olympus, consider yourself a smart
shopper. Anyone who would take the time to
read this advertisement and take the action to
order and test the Olympus unit, deserves to
save $100.

SERVICE AT ITS BEST

Both the Lanier and the Olympus units are
solidly backed by efficient service organiza-
tions. Olympus has an outstanding service-by-
mail facility so no matter where you live, just
slip your unit in its handy mailer and send it in.
Olympus is the same company that manufac-
tures high quality precision cameras and
optics, and JS&A is America's largest single
source of space-age products- further assur-
ances that your modest investment is well
protected.

To order your Olympus unit for our compar-
ison trial, send your check for $150 plus $3.50
for postage and handling to: JS&A Group, Inc.,
One JS&A Plaza, Northbrook, lllinois 60062.
(linois residents add 5% sales tax.) Credit
card buyers may call our toll-free number
below. We will promptly ship your unit, one
free tape, complete instructions, and one-year
warranty. If you wish to order additional cas-
settes, you may order them for $3 each or $15
for a package of five (our minimum quantity)

CONSUMERS CAN BENEFIT

Endorsements are very helpful when you
sell products. They attract attention and give
consumers confidence that their purchase is
also used by someone famous. But indirectly,
consumers pay for endorsements. They also
pay for a large sales force and less efficient
marketing methods.

When you purchase an Olympus from
JS&A, you pay for just what you get. A great
product. Why not order an Olympus recorder
at no obligation, today?

0 PRODUCTS
O THAT
THINK

Dept.RA One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
InlinoisCall .......... (312) 564-7000

© JS&A Group,Inc.,1979
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Solar Cell 25 years old

The first practical device for converting
sunlight directly into useful electric power
was invented by three Bell Labs scientists
just 25 years ago. It was described com-
pletely, with a cover picture, in August 1954
issue of Radio-Electronics.

BELL LABS SCIENTISTS Gerald L. Pearson,
Daryl M. Chapin and Calvin S. Fuller, checking
and comparing several cells under a controlled
light source during the development of the
solar cell. All three scientists are now retired.

Though it was known in the 1800’s that
light could produce electricity, it was not
until semiconductors came under intense
study that practical solar cells were devel-
oped. The Bell Labs cell was made of sili-
con, and produced its voltage across a PN
junction. A large number of cells—thin
sheets of silicon about 2 inches long and
a-inch wide—connected in an array about
a yard square, produced 50 watts of elec-
tricity, with a conversion efficiency of 6
percent.

Present silicon cells operate at 18 per-
cent efficiency and are put to a number of
practical uses, best known of which is to
furnish power to satellites.

Service managers can now receive
certification

The National Association of Service
Managers (NASM) reports having estab-
lished a certification program, under which
150 service managers have already been
certified, and are entitled to use the letters
CSE (Certified Service Executive) after
their names. NASM is a 1,000-member
organization of executives oriented toward
providing service to mechanical and elec-
tronic products and equipment used in
home, industrial and commercial situa-
tions.

Certification is based on a point system,
75 points to be earned through experience
and 70 by a written examination. Points
gained from experience vary from 7.5 for
each year as a national or regional service

manager to 0.5 for each NASM chapter
meeting attended.

The certification fee is $150, consisting
of a non-refundable $25 application fee
and a $25 test and plaque fee, which is
refunded if the applicant does not qualify
for certitication. (It is not necessary to be a
member of NASM to become a CSE.)

An interesting feature of the program is
that CSE’'s must continue to progress.
After three years, the CSE must be recertif-
ied, for which he must have acquired an
additional 36 points. After three recertifica-
tions, the CSE becomes a *‘Life CSE'’ and
needs no further recertification.

For information and applications, write to
NASM Certification Board, NASM National
Headquarters, 6022 West Touhy Avenue,
Chicago, IL 60648.

BIGGEST RADIO TELESCOPE

The world's largest radio telescope of its type is
this 38-mile-long array, made up of 25 parabolic
antennas strung out along a configuration of
railroad tracks on the plains of San Augustine,
NM. Each antenna is 82 feet across, stands 94
feet high and weighs 213 tons. Their main use is
to monitor the hiss of quasars. That accom-
plishment may help reveal how the universe
was created, according to the National Radio
Astronomy Observatory, which deployed the
antennas.

Vocational students hold skill
Olympics at Atlanta

A public display of skills in 36 occupa-
tional areas ranging from auto mechanics
to dental assistance was the feature of the
National Leadership Conference of the
280,000-member Vocational Industrial
Clubs of America. Vocational students at-
tending the conference compete for na-
tional awards in their fields.

The two-day conference sessions placed

special emphasis on developing profes-
sionalism among trade, health and techni-
cal students, in line with VICA's national
program: to encourage motivation, positive
attitudes and pride in the types of work that
result in highly developed skills and per-
sonal self-respect.

Talking language translator is new
aid for tourists

Travelers trying to communicate in a
foreign language will now be abie to get
help from the hand-held Talking Language
Translator exhibited by Texas Instruments,
at the Consumer Electronics Show in Chi-
cago last June.

T.1’S TALKING LANGUAGE TRANSLATOR

Components of the new unit include a
speech synthesizer chip, a controller and
four random memory chips. An earphone is
provided for *‘quiet’ use.

Up to 25 phrases may be programmed
into the instrument, and numbers of other
phrases may be made up by combining
words from the memory with preprogram-
med partial phrases (Where is . . .? How
much is . . " etc.). Thus thousands of
spoken phrases can be made up.

English and Spanish language modules
are expected to be available in September,
with French and German to follow later and
Japanese and Chinese to follow early in
1980. Each module contains about a thou-
sand words, of which half will be spoken or
displayed, the other half displayed only.

This new 8-track tape has a rewind
feature

A weakness of the ordinary 8-track tape
cartridge is that it cannot be reversed. This
is a significant disadvantage in home re-
cording or dictation, since one must fast-
forward the complete tape from the begin-
ning-to-end to correct an error or hear
something just recorded.

The new REV8 tape cartridge, made by
KRS Magnetics of Los Altos, CA, has a
unique solution for the problem. A double-
track reel—two reels mounted concentri-
cally—is used. About two minutes of play-
ing time can be rewound onto the second
reel when desired. At present the rewind is
manual, though some companies have indi-

continued on page 12




Take the step up
from handheld DMM’s

To Fluke’s new 8010A

and 8012A bench/portable
DMM'’s. You'll find all the
features of our popular 8020A
handheld DMM plus many more
capabilities (some not found in any
other DMM) in these two instru-
ments. At prices only a few dollars
more than most handhelds.

A sensible package with sensible
features. The 8010A and 8012A’s
bench/portable design is ideal for
those who want the best of both
worlds. They fit smartly on your
bench and use ac power or get
right up and go to the job with you.
Optional rechargeable batteries are
available. Both incorporate the same
design goals that made our handheld
8020A DMM so rugged and reliable.
Extensive overload protection (to
6000V) and 0.1% basic dc accuracy
make for two DMM’s you can really
rely on. 20 basic ranges of ac and
dc volts and current, six ranges of
resistance plus three ranges of con-
ductance prove their measurement
versatility.

Conductance = 1/Resistance.
It’s a unique way to measure high
resistance and check leakage in
capacitors, pcb’s, cables and in-

J .
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sulators, and general use above 20
MQ. A Fluke exclusive found in both
the 8010A and 8012A. Ask for our
Conductance Measurements Applica-
tion Note.

To tell the truth. Fluke'’s hybrid true
RMS converter gives you the honest
ac answers you demand. You can
measure non-sinusoidal waveforms
out to 50 kHz without missing any
significant distortion components.

Exclusive capabilities for surpris-
ing prices. For high current mea-
surement applications, the 8010A
boasts an extra 10A range for $239*.
The 8012A replaces the current range
with another important feature —
two low ohms ranges, making it the
world’s widest range ohmmeter. Its 1
milliohm resolution (on the 21} range)
is ideal for locating shorts in circuit
boards and motor windings. All for
only $299.*

Handheld or bench/portable: It's
your choice. Whichever best fits
your application, you can buy them
both from Fluke. With confidence that

CIRCLE 67 ON FREE INFORMATION CARD

you’ll be owning the finest
quality DMM’s available.
Contact the Fluke stocking
distributor, sales office or
representative in your area or call:

800-426-0361

If you prefer, just complete and mail
the coupon below.

*U.S. Prices only.

IN THE U.S. AND NON.-

: EUROPEAN COUNTRIES:

1 John Fluke Mg. Co..Inc

1 PO. Box 4321 MS #2B

1 Mountlahe Terrace. WA 98043
1 1206) 774 2481

1 Telex: 32-0013

IN EUROPE

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
(013)673-973

Telex: 52237

Please send 8010A ‘8012A specifications.
Please huve a salesman call

Please send me your Conductance
Measurements Application Note.

Name

Title

Mail Stop
: Company
1 Address
1 City

' Telephone ( Ext

State Zip

1 RE 1079
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Microcomputers are here!
Get in onthe ground floor with
NRF's new“‘at home” trainirg
in computer technology.

Only NRI Gives You “Hands-on” Experience as You Build Your Own
Designed-for-learning Microcomputer

0100 READLDAA DS *ANY SWITCH
Q200 ANDAFS o PRESED?
0300 COMA

0400  BOME READ *NO: TIY AGAIN
#5080 READO LDA A DS+ DATA SWITCH?




The microprocessor, that amaz-
ing little chip which shrinks electronic
circuitry to microscopic size, has
changed the world of the computer
with dramatic speed. Now, big-
performance computers are here in
compact sizes. .. priced to make them
practical for thousands of medium and
small businesses, even homeowners
and hobbyists.

Microcomputers are already
being put to work on jobs like inven-
tory control, payrolls, cost analysis, bill-
ing, and more. In homes, they're able
to handle budgets and tax records,
control environmental systems, index
recipes, even play sophisticated games.
And hobbvists across the country are
expanding the state of the art while
developing their own programs.

Become a Part of This
Incredible World ...
Learn at Home
in Your Spare Time

NRI can give you the back-
ground vou need to get into this boom-
ing new field. Microcomputers require
a new discipline, a broader viewpoint. .
the ability to think in both hard-
ware and software terms. And NRI's
new course in computer technology
is geared to bridge the gap.

You get a firm foundation of digital
theory while vou get practical,

“hands-on” experience working with
the NRI Discovery Lab®, assembling
test instruments you keep, and even
building your own fully functional
microcomputer.

Best of all, vou do it at vour own
convenience. You learn at home with
clearly written, “bite-size™ lessons that
carry you through the course in logical
progression. There’s no need to go to
night school or quit vour job...you
progress at the pace that’s most com-
fortable to you, backed by your per-
sonal NRI instructor and individual
counseling whenever you want it.

Assemble an Advanced
Microcomputer with
Exclusive Designed-for-
Learning Features

Oniy NRI trains you with a mi-
crocomputer that's specifically designed
to teach you important principles as
vou build it. This state-of-the-art unit
performs every function of comparable
commercial units, has capabilities well
bevond many. But each step of con-
struction provides specific training,
reinforces theory to make it come
alive. And once vou've finished,
your microcomputer is ready to go
to work for you. Or vou can even sell
it commercially.

You also assemble professional
test instruments for use in your train-
ing. You get your own CMOS digital
frequency counter and transistorized
volt-ohm meter to keep and use in
d:agnosing problems and servicing
computers. Together with up-to-the-
minute lessons and NRI's 60-plus vears
o’ home study experience, you get the
most in training and value.

Other Courses
in Today’s Electronics

Even the servicing of home
entertainment equipment has taken
quantum jumps forward. NRI keeps
vou right up with the latest, with train-
ing in stereo, video tape and disc
players, and the latest TVs. You even
build your own 25" diagonal color TV,
the only one complete with built-in
digital clock, varactor tuning, and
computer control that lets you program
an entire evening’s entertainment. In
our complete communications course,
you learn to service two-way radio,
microwave transmitters, radar, AM and
FM transmitters, CB radio, paging
equipment, and more. And vou build
vour own 2-meter transceiver or 40-
channel CB while you learn.

Free 100-Page Catalog
No Salesman Will Call

Send the postage-paid card
today for your personal copy of the NRI
electronics course catalog. It shows all
the equipment, training kits, and
complete lesson plans for these and
many other courses. There’s no obliga-
tion of any kind and no salesman will
ever bother you. Find out how you can
learn new skills, keep up with technol-
ogy, advance your future with training
for new opportunities. Get in on the
ground floor now! If card has been
removed, write to:

RI NRI Schools
McGraw-Hill Continuing

W | r | : Education Center
¢ 3939 Wisconsin Ave.

I Jh | . Washington, D.C. 20016
[ ]

6461 4380100
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cated they will make automatic rewind ma-
chines.

The rewind is made possible by special
plastic springs on the rewind reel. Radiat-
ing out like spokes from the center, they
compress as the tape is rewound onto
them, adjusting themselves to the diameter
of the other reel. Since the two reels then
become approximately the same diameter,
the takeup problem is solved.

The REVS is supplied in 45 and 90-minu-
te blanks, usable in any 8-track recorder.

A STORY OF GROWTH

THE LITTLE SATELLITE at lower right in the
photograph is a model of the Hughes Aircraft
Company’s original Syncom. That bird could
handle 50 telephone calls or one television
channel. The comparative giant at left is a full-
scale model of the Satellite Business Systems
(SBS) communications satellite (or of the iden-
tical Canadian Anik C). The big satellite can
handle 13,900 simultaneous telephone calls. its
solar panels produce 900 watts, as compared
with the 29 watts of Syncom. Its concentric
cylinders, which deploy in space, will make it
two-and-a-half stories tall when fully ex-
tended.

The models shown were on display at the
Paris Air Show this summer. In 1981, SBS will
provide American business customers with
voice, data, facsimile and tel ferencing ser-
vices. Anik C will bring audio, visual and data
telecommunications services to Canada.

News for home computers

United Press International’s World News
Report is being made available to home
computer owners under an agreement be-
tween UPI and Telecomputing Corp of
America (TCA) of McLean, VA.

UPI’s full news report will be delivered at

high speed into a TCA computer at Silver
—

Spring, MD. Home computer owners can
connect with the computer by dialing a
local telephone number in most cities of the
United States. Once connected, the user
can call out items of interest by punching
simple codes on a key pad. TCA will also
supply such services as electronic mail,
business packages and a library of 2,000
programs to home computers.

“Encoded disc” technique reduces
surface noise

A new noise reduction system for discs
and tapes is now being marketed by dbx
Inc., of Newton, MA. The company is a
subsidiary of BSR.

THE dbx MODEL 21 DISC/TAPE DECODER

In recording, a compression-expansion
device linearly compresses the signal 2:1
over a 100-dB range. In playback, it is
expanded the same amount. According to
a spokesman for dbx: “These ‘noiseless
discs’ provide a 50 percent greater dynam-
ic range than is available on most conven-
tional records, in addition to being free
from audible surface noise, which is typi-
cally 30 dB lower than on conventional
records. Other benefits include eliminating
turntable rumble and groove echo, as well
as reducing the inner groove distortion.”

The system is compatible with standard
playing equipment, though a decoder must
be connected between the encoded disc
and the stereo playing system. A library of
encoded discs is already available. Though
the decoding instrument is called the Mod-
el 21 tape and disc decoder, no encoded
tapes have so far been mentioned in the
company’s literature.

IHF opposes recommendation to
narrow FM bandwidths

The Institute of High Fidelity character-
ized a recommendation made by the Na-
tional Telecommunications and Informa-
tion Administration to the FCC, that the FM
bandwidths should be lowered from the
present 200 kHz to 150 kHz or even 100
kHz, as ‘‘unnecessary, counterproductive
and technically incomplete,” in comments
filed with the FCC by Robert Gur-Arie,
Executive Vice President of the Institute.

Narrowing the bands, states the IHF,
would negate the progress in FM during the
past two decades, and would have an

adverse effect on owners of home and auto
high-fidelity FM receivers capable of re-
ceiving present-day FM broadcast music
with undistorted fidelity and full stereo sep-
aration. Furthermore, technical problems
in making the changeover would cause
unnecessary expense and confusion. It
would make some receivers, which keep
the set on frequency automatically, and
which normally operate in 200-kHz incre-
ments, useless.

New low-cost memory chip carries
own spare parts

A new high-speed, high-capacity dynam-
ic memory chip developed by Bell Labs
includes spare elements that can be con-
nected to replace any parts of the chip
found defective after manufacture.

SUBSTITUTING GOOD MEMORY elements for
bad ones requires focusing a laser beam to a
spot on the chip. Two links, magnified 10,000
times, are shown. One link is intact, the other

has been di ted from the
by a blast of laser energy.

The new chip is a 64K random-access
unit (exact size is 65,536 bits) and can be
accessed in 170 nanoseconds. The re-
placement technique reduces the effective
cost of production significantly.

About five per cent more elements than
are actually needed are built into the chip.
During wafer testing after manufacture, any
marginal elements are disconnected and
good spares substituted—a process that
typically takes only ten seconds per chip.
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SYLVANIA PUTS EMERSON
AND ADMIRAL BACK
IN BUSINESS.

In the 55 years Sylvania has
been making receiving tubes
a lot of companies have gone
out of business. But thanks to
Sylvania their products haven’t
gone out of service. Because
Sylvania makes receiving tubes
to replace those of every make
of radio and television. Even
those whose manufacturers
haven’t been seen in years.

When it comes to replacement
parts the right place to come

ECG is a registered trademark of GTE SYLVANIA

is Sylvania. Your Sylvania dis-
tributor carries a complete line
of receiving tubes, picture tubes,
test equipment and ECG® semi-
conductors designed to make
any brand work like it's brand
new.

Sylvania. The easy way to
get even the hardest part.

SYLVANIA |GB
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1929

50 years ago the first issue of Radio-Electronics (then called Radio-Craft)
appeared. The Editor-in-Chief was the late Hugo Gernsback.

The word electronics was just beginning to appear in print. The new growing
electronic industry was primarily concerned with sound reproduction—radio
broadcasting and reception, the phonograph, talking motion pictures and
amateur radio.

American homes housed 11-million radio receivers. All were huge compared to
today's sets. Even the smallest table models were nearly as large as modern
15-inch TV's. Console radios had elaborate wood cabinets and line-operated
radios had been on the market only about two years. ‘‘Portable’ radios were
available too, but they were cumbersome and heavy. The automobile radio had
not yet arrived.

Radio-phonographs using heavy magnetic pickups, the audio amplifier, and
radio speaker had been on the market for several years, but were not too popular.
Most people were still quite happy with the free entertainment available on the
radio.

FM broadcasting was still about 11 years in the future and the term “high
fidelity' would not be used (at least in the U.S.) for another 4 or 5 years. True
high-fidelity reproduction in the home was some 20 years in the future.

A few thousand resourceful experimenters were receiving postage-stamp size
TV pictures on their mechanical scanning-wheel TV receivers. The picture was
created on a small argon-filled tube. A score of experimental TV stations were
broadcasting programs to those hardy experimenters. Picture definition was only
60 lines. All-electronic cathode-ray TV was a laboratory curiosity.

Sound motion pictures—the Talkies—were just beginning to appear. Across
the country motion picture theaters were rushing to replace silent projectors with
sound projectors so they could show the new talking pictures.

Radio broadcasting was only 9 years old. The national radio networks were
new: NBC was only three years old, CBS was two. ABC was a second network
owned by NBC.

CB radio was about 30 years in the future but amateur radio was flourishing. It
had atready been around for over 20 years.

Tube manufacturers had just begun to explore the possibilities of multi-grid
and multi-element tubes. The first screen-grid tube introduced two years earlier
had already caused an upheaval in radio set design. Pentodes, pentagrid convert-
ers, beam-power tubes and all the rest were still on the drawing boards or merely
gleams in designer's eyes . . .

Although the transistor and the dawn of the solid-state era were 19 years in the
future, there were a few solid-state devices in general use: the galena crystal
detector was used in simple radio receivers for children, and the copper-oxide
rectifier was used in some industrial equipment. But it was bulky and inefficient
compared to modern solid-state rectifiers.

The progressive service technician of 1929 was the proud owner of a voltmeter
with a 1000 ohms-per-volt sensitivity and possibly an AM signal generator tuning
from 100 to 1500 kHz.

As you have seen, electronics in 1929 was a pleasant luxury and did not play a
very large role in everyday life. Today, it's different . . . very different. We depend
on electronics systems to help us operate almost every important device we use.
The most obvious applications are still entertainment—but what about that elec-
tronic fuel injection system in your car, the computer that issues your pay check
and helps fill your mailbox with bills? And the IC's that have made all electronic
devices smaller and many of our newest ones possible.

Today it is a world of electronics. And we will continue the tradition that began
in 1929 of stimulating your imagination, challenging your brain and keeping you
usefully (and happily) occupied each month.

M. HARVEY GERNSBACK
EDITOR-IN-CHIEF
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REACH FOR THE STARS!

When you iy ‘ s o Pletely assembled. For your Wersi
sit down at = SN e SARNUEEN  Demo-Package (LP with organ
the keyboard =l it Sl registration plus 104-page color
of this new 1 e 1- g catalog and price list) send six dollars
Wersi Saturn, - : i Y #  to your nearest Wersi Sound Center.
you're ready § = 1+ 1 B Wersi Electronics, Dept. 1, 1720
to experience T Hempstead Road, Lancaster,
one of today’s T P PA 17601. Or Wersi Organs
most advanced musical . S o and Kits, Dept. 1, 14104 E.
instruments. - & i Firestone Blvd., Santa Fe
Like all fine Wersi or- » y 4 _ Springs, CA 90670.
gans, Saturn integrates -~ R
state-otf-the-art computer
technology with beautitully sim-
ple styling. The result: space-age
wonders of almost endless potential—an
instrument that looks great, sounds superb in
any home.

Bulild It Yourself or Factory Assembled

>
Wersi manufactures a full line of advanced elec-
tronic organs, pianos and related key-
boards in easy-to-build kit form or com-
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letters

FUTURE ELECTRONIC DEVICES

In answer to your September 1978 and
April 1979 editorials, | offer two ideas and
remind you that your September editorial
stated: '"Many experts have proven that
airplanes won't fly and that the world is
flat.”” Perhaps these two ideas will fall off
the edge of the world, too.

! took part ot item 2 in the September
editorial to make the first of my machines. |
also used some of items 1 and 3 to make
my second machine. And, of course, other
electronic devices are combined with each
machine. | operated item 2 in reverse of
your method, storing every bit in several
devices as in item 1.

| then made a robot similar to the Six
Megabuck Man, but with no human parts,
of course. To make up for this lack, particu-
larly the senses, | used your item 3 for sight.
For hearing, | used a microphone. The rest
of the components were more difficult.
Although they were not entirely adequate, |
used many pressure and temperature
transducers for the sense of touch or teei-
ing. Although pain may not be desirable, it
was simulated by detecting upper and low-

er limits on pressure and temperature.
Smell was simulated with an automated
gas analyzer. The sense of taste was con-
sidered unessential as eating, for a robot,
would be a refueling operation. However, to
keep the robot happy, a chemical analyzer
with limited capability was installed.

So | have made a humanoid robot that
has all the faculties of the person whose
brain was recorded in the robot's memory
banks; and with its sensors, has the capa-
bility of placing more data into its memory.
It comes close to enabling a person to live
forever!

Actually, | am dead. The robot is sending
you this letter.

HAROLD ARMSTRONG
East Falmouth, MA

DIGITAL TIMER INFORMATION

If parts or kits for the Digital Timer
(“Build A Digital Timer for Your Dark-
room,” July and August 1978) are needed,
they may be obtained from Raymond Kos-
tanty, 54 Lincoln Avenue, Wood-Ridge, NJ
07075. Please also note there has been
several price changes: please write directly

to me for the latest prices.
RAYMOND KOSTANTY

EINSTEIN’S THEORY

t would like to try to answer some of
reader Ecklin’'s questions (“Letters’” col-
umn, June, 1979) insofar as is possible in
limited space, and to clear up some of the
confusion he shares with most of us since
Einstein proposed his famous theories.

It is probably best to start with the last
question first, since the answer to this is at
the heart of the problem.

Yes, Mr. Ecklin, the value of C is indeed a
universal constant, and is the same for all
observers regardless of their motion. If you
would measure the velocity of a photon
speeding past you, you would measure its
velocity as C, no matter how fast you were
moving. That was the conclusion of the
famed Michelson-Morley experiment (and
a number of others since then). This fact is
probably one of the most difficult concep-
tual points to understand, but is the foun-
dation of much of post-Einstein physics,

continued on page 22
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THE SUPER CASE
70260

The world famous Super
ase. Complete with 48 of the most popular
and professional problem-solving tools. From
screwdrivers and nutdrivers to pliers, wrenches,
crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case
and all the other fine Vaco tools can be seen in our new 1979
catalog. It's free, just write. Say you want to take a good look

at VACO.

Vaco Products Company, 1510 Skokie Blvd,,
Northbrook, IL 60062 U.S.A.
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"It youre going tolearn
electronics, you might
as well learn it right!”

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



Yuu’vc probably seen ad-
vertisements from other
cleetronies schools. Maybe vou
think they're all the same.
They're notl

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

Meet the Electronics
Specialists,

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

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

There’s no such thing as
bargain education.

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

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

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

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

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

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

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
vourself—and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
vou use to perform actual service
operations,

Our specialists offer you
personal attention.

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

Pick the pace that’s right
for you.

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

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

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

CIE can prepare you for
your FCC License.

For some clectronics jobs, yvou
must have vour FCC License. For
others, emplovers often consider it a
mark in vour favor. Either way, it's
government-certified proof of vour
specific knowledge and skills!

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

For professionals only.

CIE training is not for the hobby-
ist. It's for people who are willing to
roll up their sleeves and go to work
... tobuilda carcer. The work can be
hard, sure. But the benefits are
worth it.

Send for more details

and a FREE school
catalog.

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

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

Patterns shown on TV and oscilloscope sereens are simulated.

Cleveland Institute of Electronics, Inc.

1ClI
i

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

. YES...wunt the best of everything! Send me my FREE CIE school
catalog — including details about troubleshooting courses — plus my FREE package
l of home study information. RE.73
. Print Name
Address Apt.
l City
. State Zip
. Age I"hone (arca code)
Check box for G. 1 Bill information: © Veteran Active Duty
J MAIL TODAY?

6461 Y380100
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You don’t waste a second
on “mechanics” with
A P All-Circuit Evaluators.

You figure out the circuit you want,
then plugitinfortesting. You decide
to improve your layout, and you
make your moves as quickly as you
think them up. There's just no faster
or easier way to build and test cir-
Cuits and circuit ideas.

But just because breadboarding
is now such a cinch, don’t get the
idea that you don’t have electronic
integrity. Our solderless plug-in tie

RADIO-ELECTRONICS
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points are made of a special non-
corroding alloy. Use them as often
as you like.

How many tie points do you need?
Our smallest ACE has 728, our larg-
est has 3,648. And all of them
accept all DIP sizes.

Everything is quality all the way.
You can even see the difference
in our harder, shinier plastic matrix.

See for yourself. Phone (toll-free)
800-321-9668 for the address of your
nearby A P Products dealer. And
ask for our complete A P catalog,
The Faster and Easier Book.

AP PRODUCTS
INCORPORATED

Box 110B ¢ 72 Corwin Drive
Painesvilie, Ohio 44077
Tel. 216/354-2101

TWX: 810-425-2250

Faster and Easier is what we're all about.
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and leads directly to such phenomena as
time dilation and the Lorentz-Fitzgerald
contraction.

Thus, when the measurement of the
Doppler radar signal is made, you would
find that the change in frequency is accom-
panied by a corresponding change in the
wave length, of exactly the right magnitude
for the product Aé to remain constant.

Incidentally, another aspect of relativity
theory demonstrates that ‘‘simultaneous”
measurements of the kind envisioned can-
not be made when relativistic effects are
taken into consideration, because simuita-
neity does not exist. Einstein showed that
events that are simultaneous to one ob-
server cannot be simultaneous, even in
principle, to other observers who are in
motion compared to the first. The main
conclusion of the theory of relativity is that,
in a quite literal sense everythingis relative,
especially time.

If Mr. Ecklin (or any other reader) wishes
to pursue the matter further, he can proba-
bly find at least one of several quite excel-
lent books in his local public library dis-
cussing these and other points. While they
bear quite formidable tities (Theory of Rela-
tivity or something similar) they are quite
respectable attempts to discuss this diffi-
cult and complex subject in layman’s
terms.

DR. HOWARD MARK
Suffern, NY

RADAR-DETECTOR
CONSTRUCTION HINTS

As a loyal reader/subscriber, | would like
to suggest an idea for one of your construc-
tion projects. My suggestion would be to
develop a project on a first-quality police-
band radar detector.

In discussions with many of my electron-
ic-buff friends, we have together developed
certain characteristics that the project
should contain, if possible. These charac-
teristics are as follows:

1. Prime-quality construction and state
theory.

2. Long-range capability.

3. Inclusion of all bands (X-Y band,
etc).

4. Forward and reverse direction sens-
ing. This is becoming extremely important
as moving radar is being used to rear track
more and more often.

5. Range and direction indication.

6. Universal mounting system.

JOE M. WILSON
Jacksonville, FL

AFRTS CORRECTED

| thoroughly enjoy reading your maga-
zine; however | did notice one small dis-
crepancy in your ‘““‘Looking Ahead’’ column
in the July 1979 issue.

Your mention of AFRTS being Armed
Forces Radio and Television Service was
incorrect, it is American Forces Radio and
Television Service. | could not help noticing
as they are one of our customers.

Again, thanks for a great magazine.
ROBERT J. GOSCIAK
Fidelipac
Mount Laurel, NJ R-E



To sell an
advanced
DMM for
under %70

we had to
cut corners.

And we sure did! First, we cut
off the dealer’s mark-up. Then
we shaved off the overhead costs
of national sales offices and
warehouses. Finally, as if that
wasn’t enough, we even cut out
the high labor costs of factory
assembly lines.

All in all, we cut over $100-
worth of corners! But not a
single one that affected the
quality and performance of our
new DMM.

Don’t let our low price fool you!

Because Sabtronics sells factory-direct —
withoat all the hidden charges a dealer would
track on — we can ofter the superior 2010A
DMM kit for a surprisingly low $69.95.
Surprising because you get the accuracy,
features and performance you'd expect from the
high priced units.

The 2010A offers you the long-term accuracy
of a laser-trimmed resistor network, an ultra-
stable band-gap reference element and single
chip LSl circuitry - all in a compact, rugged,
human-engineered housing. With 31 ranges
and 6 functions, you can measure AC and DC
volts from 100 gV w0 1000V; AC and DC
current from 0.1 gA to a surprisingly high 10A;
resistance from 0.12 to 20 MQ. Typical DCV
and Ohms accuracy is 0.1% 1 digit. And you
see these precise readings on a bright, 3%-digit

Brief Specifications

DC Volts: 100uV to 1000V in 5 ranges

AC Volts: 100uV to 1000V in 5 ranges

DC Current: 0.14A to 10 A in 6 ranges

AC Current: 0.14A to 10 A in 6 ranges

Resistance: 0.1Q to 20 MQ In 6 ranges

Diode Test Current: 0.1pA, 10pA, 1MA

ACYV Frequency Response: 40Hz to 40kHz

Input Impedance: 10 MQ on ACV and DCV

Overioad Protection: 1200 VOC or RMS on all voltage
ranges except 250 VOC or RMS on 200mV and 2V AC
ranges. Fuse protected on ohms and mA ranges
Power Requirement: 4.5 to 6.5 VOC (4 "C" celis)
optional NiCd batteries or AC adapter/charger
Display: 0.36” (9.2mm) Digits reading to + 1999

Slze: 8”'W x 6.5D x 3"'H (203 x 165 x 76 mm)

Welght: 1.5 Ibs. (0.68kg.) excl. battery

LED display with automatic decimal placement
and large, 9mm numerals.

Of course, that’s what you'd expect from a

quality DMM. But we've even added more

features for extra convenience, flexibility and

reduction of human error.

® Unique X10 Multiplier Switch — gives you
convenient push-button selection to the next
higher decade range. Hi-Lo Power Ohms
capability gives you three high-ohms ranges
that supply enough voltage to tum on a
silicon junction for diode and transistor
testing. For in-circuit resistance measurement
without turning on a semiconductor junction,
you use the three low-ohms ranges.

® Wide Frenquency Response — 40Hz to
40kHz bandwidth lets you measure audio
through ultra-sonic AC signals.

® Touch and Hold Capability — with optional
probe, retains readings for as long as you
wish. You can make measurements in hard-

13426 Floyd Circle M/S 35, Dallas, TX 75243

—
To: Sabtronics international, Inc.
Please send me

——— Model 2010A Digital Multimeter kit(s) @$69.95 plus $4.001 shipping and handling each
l ——— Modei 2010A Digital Multimeter Assembled @ $99.50 plus $4.00% shipping and

——— #AC-115 AC adapter/charger(s) @$7.50 each
# NB-120 NiCd Battery set(s) @$17.00/set

For dehivery in Texas, add 5% Sales Tax
| | enclose O check [ money order for

or, please charge tomy 0O Visa O MasterCharge: Code #

# THP-20 Touch and Hold Probe(s) @$18.00 each

sabtroni

to-reach places without taking your eyes off
the probe tip or stopping to record data.

® Plus More — Auto Polarity, Auto Zero,
Overrange indication and fully overload
protected on all ranges.

And, although designed for benchtop use, the

. sleek, compact 2010A is powered by 4 “C” cells

(not included), bringing wide-range lab
performance to the field when you need it.

You save either way.

Your 2010A DMM kit comes complete with
easy-to-follow assembly instructions, all parts
(including high-impact case), and test leads. You
can complete assembly in a single evening.
However, for a slight additional fee, Sabtronics
will ship your 2010A factory-assembled and
calibrated: at $99.50 it’s still an incomparable
value!

Whether you're a professional or hobhbyist, if
quality and accuracy are important — and
padded prices aren’t — you should inspect the
2010A DMM for yourself. If you're not
completely satisfied, rerurn it in its original
condition within 10 days for a prompt and
courteous refund of purchase price. Call us
with your MasterCharge or Visa order today,
or simply fill out the convenient order form.

Making Performance Affordaole

INTERNATIONAL INC. ﬂ

13426 Floyd Circle M/S 35- Daltas, Texas 75243
Telephone 214/783-0994

g each

Expiration Date: _ —
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Street
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State Zip
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Fluke 8010A/8012A DMM’s

THE JOHN FLUKE MANUFACTURING COMPANY,
Inc. (P.O. Box 43210, Mountlake Terrace,
WA 98043) has developed a pair of digital
multimeters, the models 80104 and 80124
(shown). The DMM’s are almost identical,
except that they differ in two ranges. They

have the same basic circuitry. features and
ranges of the popular pocket model 80204
DMM. But these units are AC-powered bench
models, with battery-power options available.
along with several different optional line volt-
ages and frequencies.

The range difference between the two in-
struments is as follows: The 80/0A4 has a high-
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When you’re into electronics,
Calectro is into whatever you
need — whether it’s ideas,
instructions, or a complete
supply of parts R
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you: a “Project of the Month”, con- el T
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ceived by the Calectio engineering
department, along with detailed in-
structions and a list of all the Calectro
parts you need to build it!
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Calectro has parts and accessories:
printed circuit materials, tools, meters,
testing devices. equipment boxes,
sockets, switches, IC’s, transistors, rec-
tifiers, lugs. fuses, bulbs, wire, connec-
tors, terminals, jacks, transformers, and
lots more — everything you need to
complete your project. And you'll find
more of the parts you want at your
Calectro store than anywhere else.

Calecto has literature: the Calectro
Handbook — a valuable guide and
product reference for the experi-
menter, hobbyist, audiophile, techni-
cian, and student; plus handbooks on
semiconductors, circuits, and more!
Coming soon: a new Calectro Hand-
book., a compendium of popular
project ideas.

Whatever you need in electronics,
your Calectro distributor is your
surest, finest source!

Calectro
Products of GC Electronics, Rockford, IL 61101

CIRCLE 70 ON FREE INFORMATION CARD

CIRCLE 101 ON FREE INFORMATION CARD

current range that measures up to 10 A; the
8012A has two very low-resistance ranges of
2.0 ohms and 20 ohms full-scalc. Resistances
as low as 0.00] ohms can be mcasured' For
absolute accuracy, these ranges have a variable
zero control that is used to zero out the resis-
tance of the test leads. Basic accuracy on the
low range is 1%, + 2 digits.

Both the 80/0A4 and 8012 A contain conduc-
tance ranges for reading very high resistance
into thousands of megohms. The applied volt-
age is low, so it’s possible to rcad high resis-
tance of 1C’s and MOS devices. To find the
actual resistance, a handy nomograph is pro-
vided in the manual: all you need is a straight-
edge. An interpolation table (also included)
lets you measure to three places for accuracy.

These DMM's give the same true RMS
readings of AC voltages as does the niodel
8020A. The manual includes charts for con-
verting the reading into the actual values
shown with sinewaves, squarcwaves. sawtooth
waveforms, pulses, half- and full-wave rectified
voltages, and more; a crest-factor chart is also
provided.

Using the conductance ranges, transistors
may be tested with a simplc plug-in test
fixture. All you need is a dual banana plug, a
transistor socket, a switch and a 470K resistor.
The type of transistor can be identified, and
even very minute lcakages can be read.

The meters are protected against accidental
overloads up to 1000 volts DC or pecak AC on
all voltage ranges; and to 300 volts DC or peak
AC on all resistance ranges. The current
rar.ges are protected by a 2A fuse built into the
milliampere input jack. If this fuse blows, just
unscrew the jack and it pops out for casy
replacement.

The readouts are 3.5-digit 1.CD’s. large
enough to be seen at quite a distance. Available
accessory probes include a high-current probe
that lets you read currents from 2A up to
600A: and a high-voltage probe that raises the
voltage range to 40 kV DC or peak AC. A
high-frequency probe reads from 0.25 volt to
30 volts RMS up to 100 MHz. A temperature
probe turns the meters into accurate thermom-
eters, reading from —50°C o +150°C, or

-58°F to +302°F. Finally, a “‘touch-and-
hold™ probe freezes the readout for as long as
you want (within reason; don’t leave it on for
several hours!). It does this by stopping the

continued on page 26



Many amps candeliver pure sound.

The Sansui AU-919delivers pure music.

Senei

Integrated A mplitier

AU-919

Today’s audio engineering has reached the point
where you can select among a number of afforda-
ble high-power amplifiers that have virtually no “total
harmonic distortion.” That's good. But THD measure-

merts only indicate an amplifier’s response to a pure,

continuously repeating, steady-state test signal (be-
low, left). They don't tell you how the amp responds
to the never-repeating, rapidly-changing transient
waveforms of real music (below, right). And only an
amplifier designed to reproduce the demanding
dynamics of music signals can satisfy the critical
audiophile. An amp like the Sansui AU-H9.

______ ) I O I O

DYNAMIC MUSIC SIGNALS

Because low THD without low TIM is like
sound without music, the Sansui AU-919 is designed
to respond well to both simple sine-wave test signals
and also to handle the jagged, pulsive edges
required for realistic reproduction of music —
without imparting that harsh, metallic quality known
as “transient intermodulation distortion” (TIM).

The Sansui AU-919 sounds better than con-
ventional amps because Sansui developed a
unique (patent pending) circuit that is capable of
achieving both low THD and low TIM simultaneously.

Our DD/ DC (Diamond Differential/DC)* circuitry
provides the extremely high drive current necessary
to use proper amounts of negative feedback to re-
duce conventionally-measured THD (no more than
0.008%. 5Hz-20.000Hz into 8 ohms at 110 watts,

min. RMS) without compromising our extraordinary
200V /uSec slew rate, ensuring vanishingly -low TIM,
as well. The power amplifier frequency response
extends from zero Hz to 500,000Hz.

Since ultimate tonal quality depends on more
than the power amplifier alone, Sansui also uses
its DD/DC* circuitry in the phono equalizer section —
where current demands are also particularly high —
to prevent TIM. ICL (input capacitoriess) FET circuits
are used throughout the AU-919, and a “jump switch”
is provided that will let you run pure DC from the Aux.
input to the output.

Visit your authorized Sansui dealer today.
and he’ll show you a lot more that the AU-919 has to
offer. Like twin-detector protection circuitry and our
Penta-Power Supply system. Two-deck monitor-
ing/recording/dubbing facilities. And a high-per-
formance ICL/FET pre-preamp for moving-coil
cartridges.

Then listen to the AU-919 with the most de-
manding music you can find You'll hear the way the
music should sound. Like music. Not just like sound.

*The Diomend Differential’ DC. Sansui's (p«otent pendirg) totally symetncal double

ended circuitry with eight fronsistors. is named for its Diomond-shaped schematic
representation

SANSUI ELECTRONICS CORP.

Lyndhurst, New Jersey 07071 - Gardena, Ca. 90247
Sansui Electric Co., Ltd., Tokyo, Japan

Sansui Audio Europe S.A.. Antwerp, 3elgium

In Canada: Electronic Distributors
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continued from page 24

clock signals to the circuit.

| am very impressed with the instruction
manual, which discusses every single test pros-
sible with these versatile instruments and
explains them in great detail. (The English
used is so plain that even | could understand
itY) A detailed circuit description, plus calibra-
tion instructions andprocedures, are all includ-
ed in the manual. It even tells you exactly how
to take the unit out of the case correctly.

Optional versions of the DMM’s are avail-
able for cither 50-Hz or 60-Hz line frequency.
This is done because of the use of special noise-
immunity filter crystals in the circuit that
provide maximum line noise rejection at cither
frequency. Also available are 90-240 AC line
voltages.

These high-quality instruments, designed
for maximum ease of use and flexibility,
should provide many years of accurate service
without problems. All the controls are plainly
marked. and color-coding on the pancl makes
it casy to find the different functions. The
maodel 80104 sclls for $239, and the model
80124, for $299. R-E

Bearcat Thin Scan
Portable Scanner

WHILE PORTABLE SCANNERS HAVE BEEN
around for some time, few have been classed as
true pocketable receivers. Bearcat's new Thin
Scan is indeed pocketable. Measuring only
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about an inch thick and 2% inches wide, the
scanner will fit in most pockets with case. Its
§'/:-inch height poses no particular problems,
cither. Nor docs its 7 ounce weight.

The Thin Scar comes equipped with two
antennas. More than likely, the user will want
to sport the "rubber ducky” flexible antenna.
A thin, insulated wire antenna is also provided
that may be used where unobtrusive reception
is necessary. The wire antenna may be routed
anywhere that is convenient, with some reduc-
tion in reception range to be expected because
of body capacity.

The appearance of the little scanner is hand-
some and conservative. The black case is
accented by a metallic-brown front bezel. A
row of LED's signal the channel scanning
sequence on the front panel.

Functionally, the Thin Scan (model 1wo-
Jfour) is a four channel, two band (high and low
VHF) crystal controlled receiver. It is powered
by four AAA cells, with a nickel-cadmium
charging provision at a side jack. An external
power supply jack is also provided for long-
term operation from an AC source. Current
drain is nominally 20 mA squelched, 50 mA at
full output.

Thumbwheel controls for volume and
squelch are conveniently located on the side,
making adjustment quite natural. For privacy,
an external earphone may be plugged into an
audio jack on the top of the receiver.

Channels are individually controlled by
lockout switches. Manual pushbutton stepping
from channel to channel is also allowed by a
fingertip control.

The internal 2-inch speaker is driven with up
to 100 milliwatts of audio, adequate for any
personal monitoring. Audio remains quite in-
telligible (10% total harmonic distortion) even
at high output levels.

Crystals may be mixed between high- and
low-band in any proportion. An automatic
socket switching arrangement accommodates
the pleasure of the user. The Thin Scan is a
double conversion superheterodyne, with IF's
of 0.8 MHz and 455 kHz. The crystal formu-
la for low band selection is: receive frequency
+ 10.8 MHz = crystal frequency. At high
band, the formula becomes:

continued on page 32

Another reason to join RCA's QT Parts Program!
You get four free information packages every year.

RCA’s QT-150 Parts Program is better than ever!

Registered dealers receive four free

information mailings per year through RCA's

Direct Information Service program.
Quarterly mailings include:

e Complete Dealer Price Book — RCA Consumer
Parts ® Latest Price Supplement ® RCA
Drawing Number to Stock Number Cross

Reference ® Color TV Module Cross

Reference ® B&W TV Module Cross Reference

e Dealer QT Inventory Control Form;
and many other useful publications.

To join, contact your RCA Distributor

and register as a QT Dealer. You will receive
your package of 150 of the most-needed,
fastest-moving parts to repair older TV sets.
You will also receive your first quarterly
information package. Every information

mailing will include the latest price
publication, plus additional infor-
mation about RCA Parts required in
your servicing business.

Don’t forget, your QT Parts inventory

program has automated annual drop-ship
updating for your convenience. A special

QT Parts Rack is also available
to save time and space.

Call your RCA Distributor or write to

RCA Distributor and Special Products Division,

Deptford, N.J. 08096.

RGAQT Parts



Replace three power supplies
with the one that tracks

A Imost anyone can build three power
supplies in one box, but B& K-PRECISION
has built one power supply capable of
ouiperforming three separate supplies.
An exclusive automatic tracking circuit
is the reason

The B&K-PRECISION 1650 multiple-
output power supply was designed for use
with both linear and digital circuitry. For
digital requirements, the unit offers a 5 volt
DC, S amp output; and two scparate A & B
0-25 volt DC outputs at 0.5 amps for analog
circuits. The exclusive automatic tracking
circuit allows the B output to precisely track
voltage changes of the A supply, while
maintaining complete electrical output isola-
tion. As a result, any combination of outputs

2T PRECISION

6460 W. Cortland Street- Chicago, IL 60635 - 312/889-9087

anada Atias Electronics Ontar

may be connected in series or parallel, or be
totally isolated.

The heart of B& K-PRECISION's automatic
tracking circuit is a tiny LED opto-isolator.
A pulse-width modulated light beam is
transmitted through this device, providing a
control signal which directs proportional
control of the B supply when the A supply

OPTO OPERATIONAL
pi ISOLATOR AMPLIFIER
PULSES FROM
PULSE WIDTH
MODULATOR

£
CONSTANT
AMPLITUDE

4
COMPLETE  PULSES PULSES
ISOLATION REPRODUCED

output is varied. For example, if the B control
is set at 100%, the same voltage level will
appear at both the A and B outputs. If the B
control is instead set to a 50% position and the
A output is set for 10 volts, the B output will
deliver 5 volts.

Auto-tracking makes the 1650 the ideal
power source for breadboard and prototype
digital circuits. It can provide two
simultaneously varying test voltages, or
positive and negative voltages for operational
amplifiers. The 1650 is a money-saving
alternative to separate power supplies with
features that can’t be met by separate supplies.
For immediate delivery, a ten-day free trial or
in-plant demonstration, contact your local
B&K-PRECISION distributor.

CIRCLE 68 ON FREE INFORMATION CARD

DYNASCAN
CORPORATION

Internationat Saies Empire Exporters Inc 270 Newtown Road Plainview L1 NY 11803




RADIO-ELECTRONICS

N
]

Train with

NTS for the

MicroComputers, digital

—
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The world of electronics is daily becoming more
challenging. Technology is growing more, specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,



electronics of the future.

systems and more...from

in home study.
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and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

NATIONAL G SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroz St., Los Angeles, Calif. 90037

--------1

NATIONAL TECHNICAL SCHOOLS Dept. 206- 109
4000 South Figueroa Street. Los Angeles, Calforma 90037

I Please send FREE Color Catalog and Sample Lesson I
Color TV Servicing

I B & W TV and Radio Servicing I
FCC License Course
Electronic Communications

I [ Electronics Technology l
Audio Electronics Servicing

I Digital Electronics I

(1 MicroComputers/MicroProcessors

Name

Address

Apartment Number Age
City

State Zip

OCheck if interested in G.I. Bill information
I OCheck if interested ONLY in classroom training in Los Angeles

6261 H380100

w
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receive frequency —10.8 MHz

3

Crystals may be ordered as type number A-
135 from Electra at $5 per frequency.

Factory alignment is optimized for midband
in the 33-47 and 152-164 MHz ranges. Mid-
band sensitivity is advertised as typically 0.6
microvolt. In fact, our lab measurements con-
firmed this approximate sensitivity for 20-dB
quicting. Sensitivity decreases to about one
microvolt at the ends of the alignment ranges.
Although not quite so sensitive as more elabo-
rate and expensive scanners, it is perfectly
adequate for the local use for which such a
device is typically purchased.

Scanning rate is 8 channels-per-second.
Squelch sensitivity is near 0.5 microvolt, ad-
justable to 2 microvolts by the squelch control.
Spurious signals are rejected some 50 dB, with
images down 35 dB. Modulation acceptance is
designed for narrowband + 5 kHz.

The internal circuitry is very straightfor-
ward, using recently developed IC's for com-
munications applications. A Motorola
MC3357 FM IF IC drives an LM386N audio
amplifier. All RF and oscillator stages are
discrete transistors. Adjacent channel sclectiv-
ity is controlled by ceramic filters.

The circuitry is designed so that the oscilla-
tor will not drop out until battery voltage has
been depleted to about 4'/: volts. As with all
battery operated equipment, it is a good idea to
check the scanner briefly for operation after
long periods of inactivity to make sure that the

- Yo - - - 0 - A0 E
Ld - - -
0 s J
@
] -
O < dio D O P O e
ea, overse pho e
olid e,p e locked, dig
O 2 O
g Qo0 e d
gh level R 0 dfo > OO0 g
od 0 e 0 d se BQue =
0 ¢ gd error o
. O .
oF
plifie S e d
Q n ele D org H
bandwid
2q O V0
B 0 0 pe exte
S po pp 0 0 Xe De e o acto
0 0 able, 50-60
D e nNoise e
- 0 0 d 5
q overage 0 029 0 Dig p
0
H PDUIO 00e PP oeD O aeband
0 00 00 400 0 U
0 0dB B 0 0
U 0 0
aB 0 d 0dB (@ 0
0 d 0 0 1y 0 D
90" 0 » od 0
Q D D 0 period ataco a ambie 0
4 P
grated 0 d diod
D SI0 D Pg 91b g
J S » ada
D 0 . 0 0 0
PO, BO UDUU
0
atio d opo
VISA 00 a 0
oro O

CIRCLE 40 ON FREE INFORMATION CARD

batteries are still functional. This will help
protect against possible battery leakage dam-
age. Better yet, remove the four AAA cells
until the unit is to be used again.

We found the Thin Scan to be attractive,
reliable, and quality built. It is manufactured
offshore for Electra by a prominent electronics
firm. The model two-four Thin Scan has a
suggested retail price of $149.95. Available
from Electra, 300 East County Line Road,
Cumberland, IN 46229.

ALCO 2000A LCD DMM

CIRCLE 103 ON FREE INFORMATION CARD

IN SPITE OF THE SLOWER DISPLAY TIME OF
liquid crystal displays, there seems to be a defi-
nite trend toward these devices for readouts in
test equipment, radio transmitting and receiv-
ing equipment, and consumer clectronics ap-
pliances. Their success and general acceptance
in wristwatches has undoubtedly stimulated
the appeal.

One area in which the L.CD’s are making
substantial headway is in digital multimeters.
The old analog VOM’'s have been taking a
beating as the precision and convenience of
reading in the new DMM'’s are now available
at ever-lowering prices.

A recent entry into the ficld of LCD multi-
meters is ALCO’s model 20004 Auto-Ranger.
As the name implies, the 20004 does not
require manual selection of multipliers within
a function. Naturally, the normal selection of
volts, amps, and ohms must still be done manu-
ally. .

The ALCO meter measures a little over 6 X
3 X l-inch, and weighs only 12 ounces
complete with its battery installed. The 0.4-
inch high 3':-digit LCD display is quite
contrasty and thus casy to read in ambient
light.

The instrument housing is impact-resistance
Cycolac plastic. The beige color is a nice
modern departure from the classical basic
black. A folding tilt bracket permits the instru-
ment to be adjusted to a comfortable viewing
angle when placed on a bench.

ALCO provides a set of one-piece molded
test leads. Interchangeable alligator clips and
test prods are also included.

The 2000A is switched on by a recessed,
side-mounted slide switch. The low profile
position of the switch prevents accidental turn-
on of the unit while it is being transported.

Because of the liquid medium for LCD
displays, storage temperature is somewhat
more restricted than with other types of
displays. In the case of the 2000A, this range is

-20° to +60° C. Operating temperature is
from 0° to +40° C.

The LCD multimeter is designed to operate
for 30 hours continuously from a standard 9-
volt transistor radio battery. Current consump-

continued on page 34
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ALL THE MOST WANTED FEATURES
AT A MOST WANTED PRICE...

BIG %" HIGH LCD DISPLAY
ONLY 74 95

HICKOK

200 HOUR 9V BATTERY LIFE
# MEXOK ELFCTAACAL INSTRUMENT €0

AUTO ZERO. POLARITY,

OVERRANGE INDICATION
WA Dupent Apscvw » Comalend One 3408
N 54 806 . TW B 431 &DER

100 mV DC F.S. SENSITIVITY
19 RANGES AND FUNCTIONS

Here is the handfull of
accuracy you've been
waiting for. Hand-
~ somely encased.
Compact. Efficient.
Ramovas o storns tost L Only12ounces
sot furnmned a part of thy M Hickok's exciting.
. HICKOK new LX 3083, 3%

o ¢ LX 303 ~ digit Mini-Multime-
ter with high quality
components, one
year guarantee
and rugged Cyco-

4 1' lac" case offers
features previously
found only in ex-
pensive units. . .at a
price under $75.00!
So why wait any
longer? The

: amazing LX 303
T here, NOW!
~  Another American
made test equip-
ment breakthrough
from Hickok. The Value
Innovator. Order today!

Avalable accessories include AC
adapter. padded vinyl carrying cass
40KV DC probe. 10 Amp DC shynt

Temperature Prabe sssllatie. T
measures from - 55°to +150* C
TP-20F from —67%m +302°F

ok distributor or order below

» - s — —————_—--—q

TO ORDER CALL TOLL FREE

_——
54 West 45th Street, New York, NY. 10036 212-687-2224 ‘ —
PLEASE SEND ME

SPECIFICATIONS:
DC VOLTS (5 RANGES: 0. 1mV to 1000V; A u
+0.5% rdg *+0.8% f.5 Input imped: 10M £2; Maa:
incut 1KV except SOC? on 200mV range.

AC VOLTS (40Hz to 5kHz): 0.1V o 600V Apcur 6y

+1.0% rdg =0.5% ks (<2dB max &} Sk ‘ ~ Hickok LX303 Digital Multimeters @ 74.95 ea.
|nput 600V b . RC-3 AC Adapter, 115VAC (220VAC avail.) @ 7.50 ea.

s " N 2 i ) ______CC-3 Deluxe Carrying Case @ 7.50ea
RESISTANCE (6 Low e e e 4 ___VP-10 X10 DCV Probe Adapter @ 14.95 ea

20M(), Accuracy: =08

l TP-20 Temperature Probe (specify C or F) @ 39.95 ea
on 20M() range,; in.m e I VP-40 40 KV DC Probe ..... @ 35.00 ea
ranges ) Payment encl. [J Bill my: Master Charge [J  VISA
DC CURRENT | Accouat # _ Exp. Date
Accuracy: = 1. ¢ |
DIMENSIONS AND WEIGHT: 5-7/8" x3-3/8" « Name > : L
1-3/4", 12 0z - POWER; 9) ot incl) or Hickok | Acoress _ =h s
AC adapier, READ RATE : | civ- State e Zipes el
TEMPERATURE: 0°-50°C L_Aad $3.00 Postage and Handling, NY. residents add sales tax
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EQUIPMENT REPORTS
continued from page 34

carried about. Anyone who has ever had the
experience of working outside when the phone
rings knows the futile feeling that goes with
i,

Now, a number of companies are marketing
cordless telephone equipment. We decided to
try the EZ Phone from Pace (Pathcom).

Typical of the new breed of cordless phones,
the EZ Phone consists of two units: The base
unit and the cordless handset. The base unit is
essentially the dialer/telephone line interface
(repeater) while the handset is a full duplex
transceiver.

The installation of the £Z Phone is totally
compatible with existing telephone equipment,

and in no way interferes with normal telephone
use or operation. It may be considered merely
a very flexible extension on your existing tele-
phone system.

An extensive owner’s manual covers all
aspects of installation and operation. Because
of the compexity of the system, no electronic
maintenance procedures are included, and no
circuit diagram is furnished. The handset is a
standard Princess size, with an integral Touch
Tone pad.

The handset contains rechargeable AA nick-
el-cadmium batteries, and is automatically in a
charge mode when replaced in the base unit
cradle. A small, telescoping whip antenna
helps extend the useable range of the handset
away from the base unit. LED status lights
signal the user that the handset is functioning,
or that battery voltage is low. A switch-selecta-

International’s 6024B 40 Channel CB
Frequency
Meter |

e Power Meter
e Signal Generator

e Secondary
Frequency
Standard

Complete with
connecting cable,
dummy load, /
rechargeable ‘
battery

and charger. !

Y487

Cat.No0.035311

The 6024B provides three test instruments in one convenient
case for professional servicing on all makes of Citizens Radio

transceivers.

1. Secondary Frequency Standard, range
26.965 to 27.405 MHz, including the newly
authorized frequencies 27.235 to 27.405
MHz. Plus a counter circuit, zero to 2500 Hz.

2. Signal Generator 26.965 to 27.405 MHz.
3. Dummy Load/Power Meter, up to 5 watts.

‘\)
Jd

International Crystals
are available from
70 KHz to 160 MHz

Write for information
iCM

M/S Dept. P.O. Box 32497
Oklahoma City. Okla, 73132

INTERNATIONAL CRYSTAL MFG. CO,, INC.

10 North Lee

Oklahoma City, Okla. 73102
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ble volume control boosts earphone level for
noisy environments. When an incoming call is
being received, the remote handset emits a
loud paging tone. A belt clip is provided for
convenient carrying when the handset is not in
use, but is standing by for a call.

The base unit is easily installed. 1t comes
with both male and female modular connectors
for compatibility with most modern telephone
systems. Access to a 120 VAC receptable is
also required to power the base unit and
recharge the batteries that are included in the
handset.

The base unit is designed to be mounted
either on a desk top, or screwed to a wall
bracket at eye level. The higher mounting is
preferred to enhance coupling between the
whip antennas, thereby increasing overall cov-
erage.

The remote handset may be paged from the
base unit by pressing a CALL key. A SECURITY
key prohibits illicit use of your telephone
system by an unauthorized user sharing the
same frequency. Since there is a limited num-
ber of frequencies allocated to this service,
there is a possibility of co-channel interference
in large metropolitan areas. As the use of these
types of devices becomes more commonplace
(and it is inevitable), such interference could
become considerable.

A bank of LED indicators inform the user of
the circuit status of the base unit. These indi-
cators include: charging the handset, handset
in use, AC power on, and security provision in
operation.

The actual frequencies of operation for the
duplex operation of the EZ Phone system are
vastly separated in spectrum, making expen-
sive filters unnecessary. The base unit trans-
mits at 1670 kHz, and the handset transmits at
49.82 MHz. Both are allocated by the FCC as
license-free low power frequencies.

In spite of the reputation of license-free
walkie-talkies, those toys share little in com-
mon with a sophisticated piece of electronics
like the Pace EZ Phone. Using only the tele-
scoping whips provided with the two units,
reliable two-way telephone conversations were
readily conducted at distances of up to 300 feet
between the base unit and the handset. Natu-
rally, maximum range may be expected to vary
with the type of structural environment. Audio
quality of the EZ Phone is excellent—certain-
ly as good as a wired telephone system. A
condenser microphone in the handset certainly
helps.

The transmitting characteristic of the £Z
Phone provides an interesting possibility:
Group monitoring of telephone calls—a type
of conference arrangement. An inexpensive
shortwave radio (or a detuned AM radio) may
tune in the low frequency signal. The 49 MHz
channel may be monitored by a conventional
scanner or single-channel low-band FM receiv-
er.

For an executive on call, constantly away
from his desk the EZ phone would be con-
venient. Supervisory personnel who must be
mobile around factory assembly areas, ship-
ping yards, and other hand-to-locate positions,
will appreciate the immediate access to the
wireless telephone. And for home users, the
price is not prohibitive to the average citizen
who wants to be near a telephone, no matter
where he is.

The EZ Phone wireless telephone extension
retails for $339.95 from Patchom, INC,,
24049 South Frampton Avenue, Harbor City,
CA 90710 and includes a 90-day limited
warranty. R-E
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TC-150/ST

It joins the other members of the family...
Model TC-100/ST, the “big daddy" of Xcelite's cased tool sets,

with the greatest variety—a total of 86 types and sizes of drivers,

wrenches, pliers, cutters, strippers...and Model TC-200/ST,
the 37-piece set that's unequaled in economy and value.

See the new TC-150/ST at your distributor now. And ask for
Xcelite literature. which will give you a detailed listing of the
contents of all three Xcelite Attachée Tool Cases.

- TheCooperGroup

8% Electronics Division
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tool
cases

And here’s the newest
addition...Model TC-150/ST...
containing an intermediate assortment of
tools for the technician, serviceman, or
field engineer. It contains 53 items in all,
including 24 famous Xcelite “Series 99"
interchangeable-blade tools. a broad
variety of other Xcelite Professional
screwdrivers, nutdrivers, pliers, cutters,
strippets, measuring tape, and specialized
electronic tools, plus a Welier®
pencil-type, changeable tip Soldering lron
and rosin core solder. Tools are mounted
in rugged pockets on removable pallets in
a durable, attractive case with Whiskey-tan
Marvelon exterior and sun-tan vinyl
lining. Plenty of extra space for
additional tools, prints and manuals!
Solid brass hardware and padded
handle are additional quality
touches.

TC-200/ST



‘ Fact:

We make over
1,700 products.

But we sell only one thing:

Quality.*

*Suitability, Performance, Reliability

5 SHURE |

222 Hartrey Ave., Evanston, IL 60204 « In Canada: A.C. Simmonds & Sons Limited
Outsidethe U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information onyour local Shure distributor.
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It was a mere 50 years ago that Radio-Electronics magazine was
first published under its original name of Radio Craft.
In memory of that occasion, this special section has been assembled
by our editors. It provides a rather special look at
the field of electronics that we love and is assembled to depict our
industry as seen through the pages of Radio-Electronics.
It extends on with our views of 2029, only 50 short years in the future.
It makes fascinating reading. We found it a joy to put together.
We present it to you as an expression of our thanks to
you and our wonderful industry that has worked its special magic
to keep us 50 years young.
. . . The Editors
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there was Radio-Craft, the
magazine that evolved into the
issue of Radio-Electronics that
you are reading now. In this spe-
cial 50th Anniversary edition, we
are going to do many special
things; present some forgotten,
yet important events; talk about
the state of electronics in 2029,
some 50 years in the future.

So get ready to relive the past,
enjoy the present and anticipate
the future . . . your future . . .
the future of this wonderful world
of electronics.

50th Anniversary

Issue Contents

42 History Of Electronics Through
The Pages Of Radio-Electron-
iCs

47 Electronics Magazines Pub-

lished By Gernsback Publica-
tions Inc.

53 The World Of Electronics In
2029—Tomorrow Plus Fifty

57 Lights That Failed
62 Founder—The Great Hugo
70 Author! Author!
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MANFRED VON ARDENNE.

It was a great experience for me when
in 1926 | met the great American elec-
tronics pioneer, the inventor of the first
grid-controlled high vacuum electron
tube, Dr. Lee de Forest, and showed him
the Loewe Triple tube which | had devel-
oped in Berlin at that time. The triple tube
(Fig. 1), which was manufactured by the
millions, contained three electron tube
systems with their coupling elements in a
single envelope and therefore repre-
sented the first integrated circuit. in 1927,
at the age of 20, | went to New York, and
then again met with Lee de Forest who
was then continuing his work which he
had begun in the early '20’s on sound-film
technology. After lectures to the Institute
of Radio Engineers in New York, concern-
ing the broad-band amplifier | had devel-
oped with especially low capacitance de-

Fig. 1

sign in the form of a double tube (Fig. 2), |
met H. Gernsback personally.

This acquaintanceship led to my send-
ing regular reports on the resuits of our
work in Berlin-Lichterfelde for publication

Fig. 2

in his magazine, the trailblazer in field of
publicity in radio, television, and electron-
ics. Specifically, the reports in his maga-
zines were very helpful in making our new
developments known, not only in the
U.S.A,, but in Europe as well, and putting
them into practice. Gernsback was a
technical editor with unique require-
ments. He was there from the first days of
radio and was a good friend of many
historical personalities of this technology:
Lee de Forest, David Sarnoff, the long-
time president of RCA, with Viadimir K.
Zworykin, among others.

A few months after the English televi-
sion pioneer, J. Baird, saw the television
with electron beam tubes at my laborato-

ry in Lichtefelde, H. Gernsback visited me
in Berlin-Lichtefelde on 26 June 1932
(Fig. 3). Before that, Gernsback had re-
peatedly reported in his magazines in

\‘vq Y A futiius
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great detail about my television system
with electron beam tubes in the transmit-
ter side (flying spot scanner) and on the
receiving end which was first demon-
strated at the end of 1930. Thanks to the
development of electron beam tubes,
with very bright light spot, light control
electrodes and step-by-step improved
spot focusing methods, we were able to
demonstrate at the Berlin Broadcasting
Exhibition in 1931 the technical delibera-
tion which in 1932 led to the conversion of
all laboratories and firms working on tele-

Che New Pork Times.

Fhe Flying Spot Scanner
Fig. 4

Bob Hertzberg's article on New York's
famous Radio Row, Cortlandt Street,
appeared in the September, 1932 issuc.
Along with its photographs it almost
projects the feel of that fantastic street to
those who have not scen and cannot possi-
bly imagine it. (One newcomer described
it as an area “‘where unavailable parts are
piled up on counters——for pennies!™) The
article mentioned “‘the Stromberg-Carl-
son Treasure Chest—once the finest ra-
dio in existence” on the sidewalk with a
$3.00 price tag on it, exactly 1 percent of
its $300 list price, 6 years carlier. (A trip
to Cortlandt Street the week after the
article appeared found no Treasure
Chest—and the Grebes in a nearby store
window had also disappcared')

The first true midget radio—the Inter-
national Kadette—appeared in 1933, Ina
bakelite cabinet measuring 5.6 x 6.5 x 4
inches, it weighed 6 pounds. Transform-
crless, it would work on AC or DC, and.
with adapters, on 6 or 220 volts. It
became the universal small receiver, and
according to the magazine, “enjoyed a

greater sale than any other sct on the
market.” Not a superhet, it had three
tubes plus a tube reetificr.

The mighty “Westingmouse”

Gernsback’s “*Westingmouse™™ Super-
hetero-Ultradyne, a set so small that it
could (almost) be carried in the pocket,
appeared in the May 1933 issue which
reached the readers carly in April. The
scven tubes shown in the photograph
were pilot lights with faked bases of shiny
black paper. Although it was plainly
tagged as an engineer’s nightmare, and
the story ended with the words APRIL
FIRST in capitals (even the tubes were
APR-1's), readers were so cager to have
such a set they refused to believe their
senses. Orders flooded in, not only to
Radio-Craft but to a large company
whose name somewhat resembled that of
the alteged manufacturer of the wonder-
ful set.

The “*Radio Month in Review™ depart-
ment started in the November, 1933
issuc, and continued to this day under

different titles. Because of the time-lag
between the event and the magazine's
reaching the rcader, the “month™ was
often three months past. (At various
intervals attempts were made to *‘mod-
ernize” the page by referring to cach item
as “last month.”) The first instaliment
had an item by Nikola Tesla (then in his
70’s) who suggested destroying tornadocs
by using robot planes to drop a bomb in
the mouth of the funnel.

Events moved fast in 1934, Station
WLW in Cincinnati was granted permis-
sion by the government to experimentally
increase its power from 50-kW to 500-
kW, blanketing large arcas. Power had to
be reduced temporarily until arrange-
ments to avoid blanketing certain stations
were made. All-wave radios became in-
creasingly popular, in spite of Gerns-
back’s prediction that the shortwave ex-
pert would never use switching —only
plug-in coils could give maximum results.
Bell Labs engineers gave a demonstration
of *solid sound” (sterco) to IRE and
AIEE engincers.
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vision to the purely electronic approach.

A later conversation with the American
pioneer of electronic television, Dr. Zwo-
rykin, revealed that our demonstrations
preceded his famous demonstration with
the iconoscope. It also appeared in the
newspapers and technical journals of the
USA, especially in the Gernsback maga-
zines, with many detailed reports (Figs. 4
and 5). The number of lines in the TV
picture in these first experiments was
only about 100 (Fig. 6). Our electron
beam tube (Fig. 7) would not permit a
higher number of lires. In the advanced
state of electronic technology in 1979,
line numbers of, for example, 1250 would
be appropriate.

In a letter, which | sent to my friend, Dr.
Zworykin, (Fig. 8) in 1977, shortly before
his death, | wrote to him: **The market will
soon be saturated with color TV sets.
Why shouldn't RCA start introducing in
the USA a new color TV system, with, for
example, 1250 lines, in-line color TV

Fig. 6
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tubes and PAL system? Electronic tech-
nology seems to me to be ready for this
new start. The progress in picture quality
would fully justify the costs.”

At an advanced age, Dr. Zworykin, as |
did, turned to biomedical technology.
Since about 1960, | have concentrated on
transferring the selection principles of
radio technology (feedback, series-con-
nected similarly tuned selective elements)
into biology. Our goal, to which we have
come very close, is the creation of a high-
ly-selective cancer therapy (cancer mul-
tistep therapy) which will destroy only the
cancerous tissue, but not sound tissue in
the human organism. We reported on the
state of our Dresden work in which new
types of high frequency process, with
Raster movements of the applicator were
extremely important, in New York at a

Fig. 8

symposium on fighting cancer with hyper-
thermia (March 15, 1979). The sympo-
sium was sponsored by the New York
Academy of Sciences, and we presented
the paper, “The Use of Hyperthermia
within the Frame of the Cancer Multistep
Therapy” by M. von Ardenne and W.
Kruger.— Manfred von Ardenne

Manfred von Ardenne was one of the
earliest advocates of cathode-ray televi-
sion, practically “a voice crying in the
wilderness’ in the early ‘30's. Though
Gernsback had serious doubts about the
possibility of using the tube for TV, he
printed all the articles the youthful von
Ardenne sent him. (Other authorities,
among them Lee de Forest, thought that
the cathode-ray tube was too expensive,
too unreliable, too complex, and too dan-
gerous to be used in TV.)

Manfred von Ardenne is now head of
the research institute named after him,
and is chiefly engaged in electronic medi-
cal work, with the emphasis on cancer.

The year 1934 was also the year of
prediction. The April cover that year
showed a man picking up the morning
paper from a slot in the front panel of his
radio, and had an zrticle describing fac-
simile equipment already manufactured
by RCA and others that would make that
possible. The June cover showed a foot
patrolman wecaring a radio unit resem-
bling some of those actually used later on.
The radio was a receiver, intended only to
pick up broadcasts from police headquar-
ters. FEven Gernsback did not expect
police to be equipped with hand-held two-
way radios.

A 1934 cover also showed the Gerns-
back Phonosone, a bone-conduction hear-
ing aid that was an improvement on the
Gernsback Osophone of 1923 that per-
mitted a deal person to hear a radio
broadcast through his forehead. Despite
two cover articles with illustrations on
this device, an inventor was issucd a
patent on a bone-conduction aid in the
late "30’s. Gernsback never protested: *'1
didn't intend to manufacture it,” he said.

“Why bother somebody else?™

In Scptember 1934 the first article in
Radio-Craft 10 usc the words high-fideli-
ty appeared, when the story “A Ncw
High-Fidelity Dual-Channel Amplitier™
was published.

A *“four-dimension” audio system is
also mentioned in 1935. It used four
mikes and four speakers; a pair of hcad-
phones center-tapped to make sterco
phones is also shown. The avalanche of
new tubes reached a new peak the same
year. New types had been increasing for a
fcw years; “new tube” articles that de-
scribed two or three types began to cover
a half-dozen, then more, and finally the
metal tube was released about the middle
of the year. October was a special metal-
tube issue, and it was stated that glass
tubes were now on the way out.

“Armstrong Invention Ends Static,”
announced the “Radio Month™ in the
June 1935 issue. Thus, FM was an-
nounced, purely as a static eliminator,
though there are hints of other uses: “*The
new system may affect television. since it

permits extremely wide modulation.”
Other 1935 events included a Connecti-
cut law that would have banned auto
radios. It was withdrawn before it was
reported out of committee. Alfred Ghi-
rardi. iater known as the author of the
*Radio Physics Course,” contributec his
Grst article to the magazine. Hugo Gerns-
back and de Forest agreed that the cath-
ode-ray tube was not the solution to tele-
vision—the young Du Mont insisted em-
phatically that it was.

Also in 1935, again ahcad of the times,
there were two hi-fi stories—"Putting
High-Fidelity In Old Sets™ and “*How To
Add High-Fidelity To Old Sets™. In the
May 1935 issue there were 5 articles
dealing with hi-fi.

A news item in 1936 told of an lowa
farmer who put a radio in a box on his
plow in order to be able to hear the base-
ball games. (Today, a radio is standard
equipment on tractors.) The German
television inventor/researcher Baron
Manf.:d von Ardenne described a new
cathode-ray television set that could be
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viewed in a lighted room and had a defini-
tion of 400 lines. RCA was making
million-dollar experiments in television
with cathode-ray tubes. In February and
March 1936 rcaders learned from a 2-
part article by M. H. Gernsback how to
build a high-fidelity TRF receiver.

A serial, “*How to Build Your Radio-
Craft Television Receiver™ ran through
the first several issues of 1937; it used a
5-inch CRT with a resolution of 441
lines. Marconi died in Julv. The so-called
“machine-gun” microphone was de-
scribed by M.H. Gernsback. It was high-
ly directional and designed to pick up
outdoor cvents at long distances. Hugo
Gernsback’s surrcalistic art piece “Ra-
dio” was shown in the September 1937
issue. (Gernsback had visited a surrealist
art exhibition, then had gone back to the
office, dug up some items from the junk
room, had them welded together and
entered them in the show).
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In 1938 the first foreboding of radio
censorship appeared. Mae West played
Fve opposite the snake (not stated who
played that part). The FCC decided that
the program had been “far below mini-
mum standards™ and hinted that it would
be remembered at license-renewal time.
Two states introduced bills for state con-
trol of broadcast programs (techniques
for preventing programs from crossing
state borders were not described). The
Institute of Public Opinion found that 41
percent of the public favored government
censorship of broadcasting; 59 percent
opposed it. The radio industry decided to
police itself.

*Radio Waves Flow Through Tubes,”
in the May 1938 issuc, described South-
worth’s work with coax cable and wave-
guides. It included the fantastic experi-
ment  with 8-inch-diamcter coax with
quartz insulation, in which Southworth
first removed the center conductor, de-
monstrating waveguide transmission,
then the outer one, transmitting the
waves by the different rerraction charac-
teristics of quartz and air

High-power broadcasting was well on
the way. General Electric threatened
1200 kW. Station WLW started broad-
casting with 500 kW again, after erecting
a “‘suppressor’’ antenna to prevent drown-
ing out Canadian stations on their own
territory. The latest television station list
had 19 stations. Five stations were on 441
lines, with 30 frames-per-second. Some
stifl used scanning discs. Power varied
from 15 watts to 30 kW.

Foresighted Professor Rogers of the
Massachusetts Institute of Technology
advised graduating students: “Your most
secure and profitable career will be on the
public payroll, supported by the rest of
the population.” Television claimed its
first life with the death of No. | amateur
Ross Hull, who was electrocuted while
trying to pick up New York from Hart-
ford, CT, on an experimental breadboard
sct.

A January 1939 article described the

| JOHN R. PIERCE
| My Hero and Yours—Hugo Gernsback

A number of years ago | was talking‘
about Hugo Gernsback with several
prominent members of the National|

| Academy of Sciences—Lloyd Berkner
and Detlev Bronk, former president of the
| Academy and then president of Rocke- |
feller University, were among them. AII
had been introduced to radio by buymg
things from Gernsback’s Electro Import- |
ing Company and through his early publi-
cations. As a result of that conversation,
Bronk called Gernsback and had a pleas- |
ant conversation with him.

| It is hard to overestimate Gernsback’ s |
effect on young people who later became
members of the technical and scientific:
community. His publications certamly
played a large part in my case. He pub-
lished a brief note of mine on an |mpro-
vised galvonometer when | was in high
school. He asked me to write “How to
Build and Fly Gliders,” published in 1929, |
and published other glider articles of
| mine. He attracted me to science fiction
and published my first story in Science
Wonder Stories in 1930.

How well | remember Gernsback’s vari-
ous publications. He was always young, |
daring, interested in what was new and
informative about it. A very few years
before his death he invited me to visit him

|at his office and later took me to lunch.

He was distinguished and charming, and | |
was delighted to meet again a man who
had had such an influence on my Iife—'_
and on the lives of others.

It is good to be reminded, by the fmieth
anniversary of Radio-Craft/Radio-Elec-
tronics, that what Gernsback began still
endures.— John R. Pierce

John R. Pierce was director of electron-
ic research at Bell Laboratories until his
retirement some years ago. He is, as he
points out, also a science fiction author—
under a pseudonym—and a composer of
electronic music. At present he is Profes- |
sor of Engineering at the California Insti- |
tute of Technology.

absolute altimeter, which measured
height by reflecting radio waves from the
carth back to the plane. That was actually
a type of radar, and the wartime censor-
ship refused the magazine permission to
reprint it in 1944, even though the term
“radar” was already known to the pub-
lic.

Extremist right-wing agitator Father
Coughlin was refused air time by station
WMCA for a talk explaining that Na-
zism was an outgrowth of Communism,
unless he first submitted a text. “Broad-
casts inciting racial and religious hatred
are an evil not to be tolerated,” said the
President of the National Association of
Broadcasters.

The Milwaukee Journal filed an appli-
cation to broadcast TV programs on a
commercial basis. Franklin D. Roosevelt
was the first U.S. president seen on TV
when he opened the New York World's
Fair in the spring of 1939. The experi-
mental NBC-RCA TV station in New
York City broadcast the event.

Nuclear age begins

In the June 1939 issue, “Radio
Month™ had noted in passing that a Dr.
O. Hahn of Berlin had produced barium
by bombarding the synthetic clement
ckauranium with neutrons. Neither the
ceditor or readers seem to have considered
the cvent important.

Dr. Edouard Branly cclebrated his
95th birthday on October 3, 1939 —with
no radio. He said: It bothers me to think
I had anything to do with it.”

Station W2QXR, New York City,
started transmitting experimental FM
broadcasts 42 hours a week in 1940. The
FCC on Oct. 31, 1940 issued construc-
tion permits to 15 stations to build com-
mercial FM stations. The band, 42-50
MHz was authorized to be used starting
January 1, 1941. However, the first sta-
tion to be licensed was W47NV which
went on the air in Nashville, Ky. on May
29, 1941. The Indianapolis Power and
Light Company found that replacing its
two-way AM auto radios with FM radios
doubled their range. Portable radios were
at last becoming truly portable--the
RCA Model BP-10 (measuring 9.5 x 3.5
x 3 inches) led the market with a *“*‘cam-
era-type” set. A Galvin (Motorola) bicy-
cle radio used permeability tuning. The
April 1940 issue mentioned hearing-aid
“microtubes” the size of pilot-light bulbs
(cxactly the same size as the “Westing-
mousc™ APR-1’s of the 1933 April Fools
story.)

Commercial TV begins

The FCC authorized commercal TV
broadcasts to start on July 1, 1941 using
the 525-line standard and channels 2 to
13 (channel | was transferred from TV to

THE FIRST COVER of the first issue of every
electronics magazine Gernsback Publications
has ever produced is shown on the page at the
right. How many do you remember?
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FM broadcasting). Station WNBT (now
WNBC-TV) in New York City reccivec
the first license on June 17, 1941. The
outbreak of World War Il in Dec. 1941
put a freeze on all new TV activity and

TRANSCEHVERS
IN TOMORROW § CAR
See Page 714

receiver manufacturing till 1945.

“Preparedness” was a theme that be-
gan to pervade the magazine in 1940.
Editorials were entitled “Radio for De-
fense” and *“Radio War Inventions.” The
news items in the “Radio Month” feature
indicated that the U.S. was already look-
ing ahead to war. A new section, “Radio
Defense,” appeared early in 1941; scarce
metals were being swept up, and a corre-
spondent made suggestions on saving
scarce aluminum. Radio and Television
(formerly Short Wave Craft) merged
with Radio-Craft at the end of 1941. The
publisher explained that in the *“‘present
emergency” advertisers were cutting
their space and that the National Defense
Program required conservation of re-
sources such as paper.

The magazine had survived through
the depressed 1930's, though several oth-
ers :n the field had failed. But times
became cven more difficult as the 1940’s
began. **National Preparedness™ was the
countrywide issue. The government
stockpiled raw materials, cutting down on
materials available for civilian use and
raising prices. Manufacturers cut back
their advertising. Just to keep going was a
constant struggle, and the consolidation
of the two magazines was a sign of it. And
the first two issues of Radio-Craft in
1942 were combined into one January-
February number.

The “Roaring Forties”

The same thing happened with the
August-September 1942 issue, though by
that time there was already light at the
end of the tunnel. The tide began to turn
toward the end of the year. Practically
complete employment and industrial out-
put at 100 percent had a startling effect
on circulation and advertising. And the
war increased interest in electronics, es-

Hugo Gernsback . . . an appreciation
ROBERT HERTZBERG

He was the pioneer publisher of radio
magazines in the United States. He was
the father of the entire science-fiction
cult, a visionary who far outdid Jules
Verne. Many of his ‘“wild ideas,” as
incredulous readers called them, materi-
alized years later: network broadcasting,
television, radar, moon-bounce transmis-

clear fission, to name a few.

‘rfor Hugo Gernsback in the ‘twenties and

"thirties, and kept in close personal touch
\with him right up to his death in 1967. He
‘'was a private man, a bit on the formal
side. | never heard anyone address him
by his first name. He was always Mr. H to
his staff.

Mr. H. came from Luxembourg, a tiny
duchy squeezed into a corner formed by
Germany, France and Belgium. He was
well educated, and was fluent in German,
French, English, and a native speech,
called “‘Letzeburgish."” He was a Europe-
an gentleman of the old school, always
‘meticulously dressed. He was a connois-
seur of wines and women, and a prac-
ticed gourmet. One day he took me to
lunch at a posh New York restaurant,
where he was greeted with great defer-
ence by the head waiter. The latter
returned in a flash with the head cook,
resplendent in his white garments. He
and Mr. H shook hands cordially, ex-
changed a few pleasantries in French,
and then spent fully five minutes discuss-
ing the preparation of an omelel. An
omelet? I'll never forget that dish. It was a
work of art.

Hugo Gernsback was camera-shy.
People who read his magazines for half a
century had no idea of his appearance.
This picture of him is a rarity, and |
happen to have it because | took it myseif
in his office in 1931, when he was only 47
years old. It was one of those sneaky
“‘candid" shots, and no one was more
surprised then | was after | developed and
printed it.— Robert Hertzberg

sion, guided missles, jet propulsion, nu-

As a very young writer/editor, | worked |

pecially radio. Circulation started going
up, in an ever-rising curve that led the
staff who survived to refer to the period
as Radio-Craft's **Roaring Fortics.”

In 1941 the possibility of war was on
everyone’s lips. And, of course, with the
Japanese attack on Pearl Harbor in early
December, we were involved. Radio-
Craft was also involved, facing an entirely
new sct of reader problems and present-
ing solutions to them.

By the time the January-February
1942 issue was printed, the country was
actually at war, and Radio-Craft was
faced with a new task—showing the ser-
vice technician how he could keep radios
playing without replacement parts. Ha-
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rold Davis—technician from the Decp
South—warned of the trouble in the
March issue, but even he failed to sce the
full horror of the situation ahcad. His
article showed how the technician could
get by with the five types of electrolytics
permitted under the defense plans. Actu-
ally, the service technician’s problem
(within the year) was how to get along
without them. The April 1942 cditorial
suggested that the young technician
could gather up old sets and build new
radios from their parts.

An article entitled “Stabilized Feed-
back,” by Harold S. Black, its inventor in
the June 1942 issue, describes negative
feedback, which up to that time had been
mentioned only in highly technical jour-
nals.

The July 1942 issue reported that the
FM Broadcasters Association had discov-
ered that FM listeners preferred serious
music to all other programs, with less
than one percent interested in news, lec-
tures or drama.

A letter from Ben Miessner, inventor
of electronic organs, says that Fritz Low-
enstein, for whom he worked in 1911,
used oscillating vacuum tubes in that year
even before they were called vacuum
tubes. (Lowenstein called them “ion con-
trollers.””) He had had a radiotelephone
working between two of his laboratories



at 115 Nassau Street, New York City.

The effects of the war began to appear
in the later issues of 1942. There was less
material on servicing and more theory
(some by authors who themselves appear-
ed to be learning), and stories on wartime
repairing and wartime limitations. (Lt.
Cooke, inventor of a radio slide rule and
author of a popular mathematics book for
radiomen, reports that, because of “prior-
ities,” he can’t get onc of his own Cooke
slide rules).

Nikola Tesla, the great electrical in-
ventor-engincer who invented the induc-
tion motor and the multiphase AC power
distribution system among other things,
died on January 7, 1943, and the Febru-
ary issue was a special Tesla number.
Hugo Gernsback (possibly Tesla's last
friend) wrote of the great technologist’s
achievements from his own memory and
from the patent files. A page of apprecia-
tive comments from prominent people in
the field revealed that many of them still
had a photographic memory of some of
the pages in “The Inventions, Rescarches
and Writings of Nikola Tesla” (published
1894).

The war cut off not only radio supplies,
but news as well. “Post-War Planning™
was the substitute feature and many an
item on the news page described events in
the postwar world instecad of present
news. Gernsback predicted that after the
war we would have combination alarm
clocks and radios that would wake you up
with music. There would also be plastic
radio tubes (the plastic actually waited
for solid-state) and radios that would fit
into a suit pocket and provide loudspeak-
er volume. Using industry as a source of
material, the magazine printed articles on
germicidal tubes, dust precipitators, and
Heatronic molding machines.

The May 1942 cover had another nota-
ble feature. The magazine had been run-
ning items on careers for women in the
military forces. Radio-Craft was ap-
proached by a publicity man for the U.S.
Coast Guard, with a promise of a cover
picture to run with an article on women

O-ELECTRONICS IN ALL ITS PHASES

“radiomen™ in the Coast Guard. The
picture was to be original, he said, and not
offered to any other magazine. But the
May issue of every magazine in the radio
field had a different and “original™ pic-
ture of the same Coast Guard *“‘radiogirl.”
The editors were not pleased, and the
clever publicity man found it impossible
to place any of his publicity releases in
their magazines for some years.

*“Post-War Planning™ extravaganzas
went so far that Zenith Radio was im-
pelled to protest, in a July 1943 cartoon
showing their proposed after-the-war
model. It included the kitchen sink, plus
all imaginable forms of electronic enter-
tainment, facsimile newspaper, and even
a soft-drink dispenser. It did have one
true prediction of things to come-—a
radio oven.

SENATOR BARRY GOLDWATER

Yes, | remember Radio-Electronics, |
remember Hugo Gernsback, and, in fact,
| started with amateur radio in 1922 or
1923, and the names you have mentioned
bring back very fond memories.

| remember the eagerness that each of
these publications was met with, and |
particularly remember the interest in any-
thing that Hugo had to say about what
was becoming a great service and is
today one of the greatest any group can
offer its fellow citizens.— Barry Goldwat-
er

Barry Goldwater, KTUGA, K3UIG, is the
radioman in the United States Senate.
While never an author for the magazine,
his name has appeared in it frequently in
news reports of legislation benefiting ra-
dio amateurs or technicians.

Radio-Craft reorganized on a wartime
basis with the November 1943 issue. The
covers—all on military subjects—were
handpainted in flaming reds and yellows
by science fiction artist Alex Schomburg.
The influx of money to pay authors began
to show up in improved articles, and
headline type and captions spruced up.
(Those bright wartime covers continued
until 1945, when the magazine went back
to peaceful subjects.)

The January 1944 editorial, *“Shrink-
ing Radio,” points out that while locomo-
tives, planes, and ships were getting larg-
er, radio was bucking the trend. Tubes
that were 4 inches high in the *20's were
now the size of a flashlight bulb. A “set
no larger than a dime is not an impossibil-
ity and . . . will be produced.” Even
record players would shrink, and possibly
“future records will be made on plastic
tape.”

In a lighter vein

In the April 1944 issue, Gernsback
reinstated the April Fool hoaxes, which
had been abandoned after the repercus-
sions of the “Westingmouse™ portable of
1933. The **Radium Radio Receiver (Ra-

PHOTOFACTS FOR SERVICEMEN
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WHEN PHOTOFACTS were announced, service
data became readily available.

Ra 4-1)" gave full loudspeaker output
with only onc tube—in fact it needed a
throttle instcad of a volume control. The
set could be turned on at any time by a
signal from the local station, to receive
disaster warnings or important bulletins.
In spite of plain clues in the story and the
closing words, “*APRIL FOOL?" Gerns-
back was deluged with orders and offers
to invest. The April Fool storics were
printed every year until the mid-1950's.
Some of the ideas were pretty unbelieva-
ble-—but one, at least, was patented with-
in two years after it appeared as purc
fiction.

The June 1944 issue escaped suppres-
sion by a narrow margin. [ts cover
showed plancs dragging wire nets as a
*“radar-defensive reflector™ to confuse en-
emy radar. The idea was so close to the
tinfoil “chaff”” actually being used sc-
cretly that the censorship held up the
magazine for a considerable time. (The
readers didn't noticc—so many issues
were late during that period.)

Radio-Craft introduced a new type of
fiction, the “Sally the Service Maid"”
series in the early 40’s. They were the
only love stories ever illustrated with
schematic diagrams.

In the March 1945 issue, McMurdo
Silver, high-fidelity pioneer, suggested
that 8000 cycles-per-second should be a
good top limit for audio, and that an
amplifier should reproduce well down to
about 50 cycles.

That year saw other events: Amateurs
went back on the air in midsummer; a
new soldering instrument *“that draws no
current when not in use and heats up in
half a minute™ was described, with photos
courtesy of the Weller Company. An
interesting item to viewers of today’s
news programs appeared in the October,
1945 issue: The president of the National
Broadcasters Association opposed the
new practice of inserting a commercial in
the middle of a news broadcast. *“No
more reason why a news broadcast should
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be interrupted by a ‘plugugly’ than that
ads should be inserted in the middle of
news stories or editorials in newspapers,”
he said.

Progress speeds up

FM broadcasting began on the ncw 88-
108-MHz frequency band on January I,
1946. This band replaced the old 42-50
MHz band. War secrets were published:
“Tubes Shot from Guns™ described the
little tubes used in proximity fuses—used
later in the first CB radios. The surplus
radio period began—with $5 billion
worth of equipment being disposed of by
225 manufacturers.

Pulse modulation of telephone signals
was announced early in 1946. Developing
into pulse-code modulation, the system is
now on the way to becoming universal.
(We never know today whether or not our
phone conversations travel part of the
way in digitai coded form). Visible speech
was described: General Electric demon-
strated radio-cooked hot dogs from a
vending machine that was expected to
reach the market shortly; Cledo Brunetti
demonstrated printed circuits, startling
his audiences by pulling several receivers
out of a coat pocket. The *snooperscope,”
a light amplifier making it possible for a
soldier to see his target in the dark was
revealed.

RCA applied for a license for an unat-
tended repeater station. Two-way radio
for buses was advocated, with one compa-
ny making experimental installations. Se-
crets of the wartime magnetron were
explained. Citizens band radio was pre-
dicted before the end of 1946. (Actually,
the first license was issued March 22,
1948, to CB inventor Al Gross.)

The existence of giant clectronic calcu-
lators was disclosed. ENIAC, one of the
first, occupied a 20 x 30 foot room,
weighed 30 tons and used 18,000 tubes.

Howard Sams announced a new service
“Photofacts for Servicemen,” a greatly
improved data service. Data sheets, aban-
doned by the magazine during the war,
began appearing again. Most of the

IV Fovent Anmsarsamy Seamtcr
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“new"” sets shown were based on prewar
design.

Radio-Craft sprang the electret on its
technical public with an article entitled
“Electret-—Frozen Electricity” in the
November, 1945 issue. The clectret, so
popular in microphones today, was then
unknown, and many scientists refused to
believe they existed, even after reading
the article.

January 1947 was a special de Forest
issue, with articles about and by him. The
whole history of the Audion, beginning
from a gas flame, was given, along with
photographs of models representing the
ten patents of the progressive stages in its
evolution.

The year 1947 saw a paradox in FM
broadcasting. Stations were refuctant to
go on the air in the new band until they
had an audience, and prospective listeners
hesitated to buy sets until they had
programs to listen to.

Eidophor, a system of large-screen
television that used a strong light pro-
jected through a film of oil, which was
modulated by the television signal, was
announced. Later, it would be used in
some large projection systems. The first
alarm-clock radio—the Telechron Mu-

HOMER DAVIDSON

My first filler-article was published in
Radio-Craftin 1940, when | was 18. Now,
after 653 purchased mss. (fillers and arti-
cles) and nine books, I'm still writing.
Without the encouragement of various
editors I'd have quit years ago. Toname a
few: Fred Shunaman, Forest Belt, Robert
Cornell, Larry Steckler, Jack Darr, and
Robert F. Scott. Perhaps the greatest of
all was Hugo Gernsback, and it's been an
honor to be published in his magazines.

Not only did | learn the craft of writing
(and | am still learning) from Radio-Elec-
tronics, but | learned much of my technol-
ogy from its pages. During my four and a
half years in the Armed Forces | read the
magazine from cover to cover, and decid-
ed to enter the radio and TV business
when discharged. Today I'm starting my
33rd year in the radio business.

Today, a young person can gain plenty
of knowledge from the pages of Radio-
Electronics. The beginner or builder can
find plenty of modern construction proj-
ects; the student or technician many arti-
cles helpful in his field. Certainly the elec-
tronic picture has changed in the past 50
years. But you and | have the opportunity
to keep up with it by reading the maga-
zine.— Homer Davidson

Homer Davidson was a home construc-
tor when he first appeared in the pages of
Radio-Craft. With little or no training, as
he points out, he had a flair for narrative
that made the construction of a 1-tuber
read like an epic, and fully justified his
first name. With increasing skills, he be-
came one of the magazine's most consis-
tent writers. Besides writing books, he
maintains an electronic business in Fort

1 HOW TO MAKE THE
TELEVISION

Dodage, IA.

IF YOU WANTED TO BUILD A TV SET, Radio-
Craft told you how in 1937, with a four-part
series of articles.

salarm—made its debut. Radarange—a
microwave cooker—was demonstrated.

The first true pocket radio, the Bel-
mont Boulevard, was fcatured in the
February 1947 issue. It measured 6 x 3 x
0.75 inches, and used five promixity-fuse
type tubes. But it did not include a spcak-
er.

In April 1947, Mohammed Ulysses
Fips, Radio-Craft’s perennial author of
April 1 stories, invented the transistor
prematurely. His Crystron was actually a
field-effect transistor, with a few modifi-
cations.

The summer of 1947 saw the end of
Milton Kiver's series on television, and
the beginning of one on color TV, explor-
ing the then-known methods (the shad-
ow-mask tube had not yet been in-
vented).

The price of Radio-Craft rose from 25
cents to 30 cents with the November,
1947 issue.

The perennial license problem

A rash of licensing broke out in the
country during the late '40’s. In New
York City, the City Council called for
mandatory licensing of all servicers and
passed the first reading of a draft regula-
tion. But after finding that set owners
were not at the mercy of the local radio-
man and could send their sets back to the
factory for servicing if they were not
satisfied with local service; and also that
the *“‘oscillometer” the regulation had
specified as mandatory equipment for all
shops did not exist, the Council dropped
the praject. The net result of the agitation
was the formation of the N.Y. Radio
Servicemens Association by one of the
service technicians invited to attend the
Council hearing.

Gernsback later blasted as *'vicious and
unfair™ the tests used in the popular *‘ex-
posés™ of radio service, in which unnatu-
ral faults, (those the technician finds only



after a long search) are implanted in
radios. (Radio WOR had sent out a set
with a shorted loop—and could find no
honest technicians. In contrast, the New
York newspaper PM tried a radio with
real faults on eight shops—and found six
of them honest.)

In reply to the highly publicized “ex-
posé,” the New York association offered
to handle any customer’s complaints
against New York service shops. Only 20
such complaints were received in the first
two weeks, 17 of which were settled
immediately. (The Association also re-
ceived 30 requests for radio service.)

Two important articles appeared in the
May 1948 issue: “Electret Construc-
tion,” by Victor Laughter, showed the
reader how to make his own large elec-
trets. The first full-dress article on com-
puters, *12,000-Tube Electronic Brain,”
also appeared in the May issue. An IBM
machine, this computer was installed
mostly around the walls of a hall 88 feet
long, 40 feet wide and 14 feet high. A
radio tube and mechanical relay was
required to do what is now performed by
one of the almost microscopic gates of an
IC. Later in the summer of 1948 the
long-playing record that opened the era
of high fidelity was announced by Dr.
Peter Goldmark of Columbia Records.

In the September 1948 issue, for the
first time readers learned about the tran-
sistor just demonstrated by Bell Labora-
tories. Although still only a laboratory
curiosity, its inventors believed it could
do anything a tube could do. Its high
internal capacitance made it seem likely
that it would not be useful above audio
frequencies.

The October 1948 issue brought a
surprise to readers. The name Radio-
Craft did not quite fit a magazine that
was now being read largely by service
technicians and radio professionals.
Gernsback sent a list of 23 proposed
names to a large number of old subscri-
bers, and asked them to vote. The name

Radio-Electronics pulled a clear majority
of 58 percent over all the others com-
bined, and was adopted. (Runners-up
were Radio Science and Radiotronics).
Radio-Craft remained on the cover for a
few months, becoming gradually smaller
until it disappeared.

The October issue also described the

NORMAN CROWHURST

Before World War Il, in my native
England, | was Chief Engineer of an
aggressive electronics company. Then
Britain led the world in electronics. Before
the term ‘‘systems design'' was coined,
we were doing it, being first with an auto-
mated power station, medical electronics
equipment, multiple language translation
systems, to name a few.

After the war, political interference al-
lowed America to steal the lead, resulting
in the "brain drain'' —engineers like me
coming to America. | realized that publi-
cation would provide a way round this
bottleneck —making technology available
for more than a select few. But | was an
engineer, not a writer.

Trying many technical magazines in
this country, | found Radio-Electronics
the really helpful one. Many, engineers
even, merely used their fancy jargon with-
out knowing what it meant, while others
were bamboozled by them. | found that,
once concepts were truly understood,
they were easy to explain. That was my
starting point.

Radio-Electronics contributed another
side. Even easy explanations can be un-
derstood only if the reader understands
the words used. Radio-Electronics edi-
tors were very ready to work with me,
sending back pieces with “What's this
mean?" written on them. (Jargon can be
so much of a habit that, even though you
explain it, you forget you are using it.)

A Radio-Electronics editor would
sometimes say to me, “l think | know
what this means, but would you explain it
for me, to make sure | do?" After | had
explained it in really simple terms, he'd
say, ““Now write it like that.”

After a year or so of this, other publica-
tions, who had previously turned down
my work, came to me to ask why | had
“bypassed” them. Perhaps there is a
lesson here. Since then, | have found that
too many editors change what a writer
says, to say what the editor thinks he
should have said. Are they frustrated writ-
ers? It often seems that way. But Radio-
Electronics people had the right idea:
help a writer to say what he really wants
to say, so the reader understands it.—
Norman H. Crowhurst

Norman Crowhurst was Chief Engineer
of Tannoy, a manufacturer of audio
equipment and transformers, in England.
Coming to this country in the early '50's,
he covered the technical advances in
audio, writing explanatory articles on ste-
reo, FM, and similar subjects. He moved
to the West Coast after a year with Fair-
child in the East, and is now interested in
the field of education as well as electron-
ics.

first twin-track tape recorder on the mar-
ket.

The December 1948 cover and a fea-
ture article described waveguides, now
becoming important. Electronics in medi-
cine was also receiving attention, and a
six-part series ran through the latter part
of 1948.

Also in the December 1948 issue,
Hugo Gernsback pointed out that the
younger generation were developing per-
ceptual abilities unknown to most of their
parents. While listening to the radio, for
example, they could carry on exhausting
work. He predicted they would do the
same when television became common.
Not all the older generation, he said, are
monoperceptual, and cited the organist
who can play one set of notes with his
hands, another set with his feet, can read
notes, can read words, and sing—fivefold
multiperception.

A series of meetings of several New
York State technicians’ associations cul-
minated in the formation of the Empire
State Federation of Electronic Techni-
cians (ESFETA). Similar organizations
were springing up in California, Pennsyl-
vania, and the central states.

The March 1949 cover showed the first
nude ever to appear on any American
technical magazine—a statuette: *“The
Spirit of Television™ by Lily Rona, wife
of Professor Felix Ehrenhaft of magnetic
current fame. Radio-Electronics’ first
television issue, it was a big 146-page
magazine, with a TV station list of 69.
Though a little short on technical infor-
mation, it was long on optimism, which
the future abundantly justified. (Even
Hugo's editorial, “Radio’s Biggest Boom
is Now in the Making,” was a rank under-
statement within five years.) A chart of
receiver characteristics showed 71 manu-
facturers represented. One of the charac-
teristics listed was “‘number of channels.”
Some models had only five channels, and
all the Philco sets were 8-channe! sets.

Electrets were the subject of the April
1949 cover, the main article and Radio-
Electronics exhibit at the IRE conven-
tion, where many engineers still refused
to believe in their existence.

A new breed

In May 1949, Hugo Gernsback re-
ported that the term *radio serviceman”
would no longer appear in the magazine.
“Service technician” was the correct de-
scription. The term took a long time to
take hold but is now universal; today a
“serviceman” is a member of the armed
forces.

The television technician now found a
new and totally unexpected difficulty.
Many customers, a little afraid of possible
expensive television service problems, ea-
gerly accepted “‘service contracts” guar-
anteeing them trouble-free TV reception
for a year or period of years. Technicians
accepted these contracts—sold to them
by dealers—eagerly. They represented a
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large cash influx. But the customer, not
having to pay for the calls, called the
service technician on the slightest pre-
text. The service shop of course, went
broke. Some fairly large and reputable
firms were destroyed before the unlimit-
ed scrvice contract was abandoned.
Strangely. the one-man shop that usually
gets the worst of everything was not
much aflected. 1t had not been casy for
the one-man operation to get in on the big
contract boom.

The Citizens radio band—460-470
MHz—opened in the fall of 1949. Equip-
ment prices were so high and tuning so
difficult that this band was never fully
occupied, and CB radio didn’t become
popular until the lower frequency band
was opened. (Incidentally, 460-470 MHz
CB is still in use, and the band is not
crowded!)

The nuclear age was beginning to open,
and the September 1949 issue had four
articles on uranium prospecting, as well
as an explanation of the Geiger counter.

Siectreatcs

Tl:e Geiger Counter

How Does it Work?
P —S——
of redie clrewits cos grasp
fue tomtmaeniats obivommiers

a0 s

The rival qualities of the FM discrimi-
nator vs. the ratio detector were being
hotly debated. In the United States, com-
mercial rivalry overpowered scientitic de-
tachment, and Radio-Electronics decided
to run tests in a neutral area. In England,
Radio-Electronics correspondent Ralph
Hallows, assisted by engineer H.K. Mil-
ward, ran a series of tests. The discrimi-
nator with one limiter came out slightly
ahcad-—and with two limiters far ahead
of the ratio detector.

The January 1950 issue was pro-
claimed the Annual Television issue, and
started a seven-part scries: “Build a de
Luxe Televiser.” The author supplied
large schematics and templates for a fee,
and scveral hundred were ordered by
readers. An illustrated TV station list,
with 77 station-identification patterns
(out of a total list of 99 stations) filled six
pages of the issue.

The most famous story?
The January 1950 issue also contained

UAL TELEVISION NUME

ST IN RADIO — ELECTRONICS — TELIVISION

one of Radio-Electronics’ all-time out-
stancing articles. TV viewers often saw
strange things on their screens and called
on service technicians to whom TV was
also strange. The technician would tell his
customer: ‘‘outside interference,” and
both would usually agree that “it must be
an amateur.” The author of the story,
William L. Kiser, was an FCC employee.
A new resident in a Long lIsland, NY,
village, he was known vaguely as a *“radio
man” to the neighbors. One night half a
dozen husky men, one carrying an axc
presumably to chop down his radio
mast—and another a rope (prospective
purposc not disclosed) invaded his home
and demanded to see the man who was
blocking their reception.

The group left somewhat discomfited,
but not before giving Kiser a revealing
view of what the radio amateur was up
against. Kiser then wrote a story directed
at the service technician, that placed the
responsibility where it belonged. It
showed various kinds of interference pat-
terns and how to clear them up, often by
placing a filter on a badly designed set.
Radio-Electronics reccived so many in-
quiries that it was necessary to have
hundreds of reprints of the article made.
An amateur radio magazine, QST. which
normally would not run a story already
printed by another magazine, asked for
and reccived permission to run the whole
story in its pages.

CBS started experimental color broad-
casting carly in 1950. The viewer needed
to be able to adjust his set to the 410-line
scanning frequency of the system, and a
“color wheel™ was nccessary to view the
correct color at the correct instant. The
picture could not be secen in black &
white on a standard set. Some scts could
be adjusted to 410 lines. others showed a
mosaic of six images. Color wheels be-
came available—some viewers made their
own. The most ingenious wheel was
mounted on an egg beater, and was pow-
ered and synchronized by hand. An arti-
cle in the May 1950 issue mentioned a
new development that might make the

color wheel obsolcte—the shadow-mask
tube. “*Should be available in a couple of
years,” said the article.

Radio-Electronics printed one of its
most remarkable covers on the July 1950
issue. The photographer received a spe-
cial award for “taking a picture of sound
in a dark room.” What was really photo-
graphed was a demonstration by Dr.
Winston Kock and F.K. Harvey of the
Bell Telephone Labs, of an acoustic lens,
uscful for Focusing UHF radio waves (or
sound waves of the same length.) A
microphone and neon lamp on the end of
a rod that swung up and down was
mounted on a carriage that moved slowly
away from the lens. The mike was con-
nected to the input of an amplifier, and
the neon tube was connected to its out-
put. Thus, a photograph could be taken of
the standing-wave pattern of the sound as
the mike-neon lamp backed slowly away
from the lens. (The photographer and
scientists went out for coflee during the
10-minute exposure.)

The space age

Often considered “far out,” Radio-
Electronics ventured into space with the
December 1950 issue. The **Father of
Space Navigation,” Dr. Herman Oberth,
found himsclf in the United States practi-
cally without funds. He communicated
with Hugo Gernsback, whom he had
known in the past. The result was two
articles entitled “Electric Space Ships.”

2 Biecirenics

ELECTRIC SPACESHIPS

Germany's leoding rocket expert suggests
that electrostatic methods of power gen-
seation can 1upply snough motive powes
to drive a ship navigoting in deep space.
Part |-Same of the problems involved

& PROSIISOR MERMANN OeReTH

At the time, they were almost science
fiction. The articles nevertheless at-
tracted considerable attention, and Ra-
dio-Electronics was afterward able to
boast that it was the first American tech-
nical magazine to print an article on space
navigation.

The December 1950 issue also had an
article on multiplex FM broadcasting.
The purpose was to facilitate a second
program-—possibly for “storecasting™ or
facsimile broadcasts—no one was think-
ing of stereo at the time.

continued on page 64



MARTIN BRADLEY WEINSTEIN

AS | SIT HERE AT MY TYPEWRITER, IT IS A FEW DAYS BE-
fore August 1, 1979. My friends at Radio-Electronics
have asked me to bring into focus what our todays will be
like 50 years from now, especially in terms of how elec-
tronics (or its future forms) will be playing their part.
And I'm wondering how possibly to predict anything
without too much raw speculation, how to forecast with-
out the flavorings of a lifelong gadget nut.

Well, I can’t! So here—as our friends in broadcasting
would say—is a big, fat disclaimer.

Don’t count on anything. | have tried to apply more~—

than technological trends to my predictions. For new
technology and future inventions to have any impact on
our lives, we’re going to have to want, buy, and accept
them. That means that they will have to offer us such
benefits as convenience, savings, or versatility that out-
weigh their costs.

Alas, this is not the place for lessons in marketing,
sociology, or economics. There is much business at hand
and we’d best plug in our crystal balls now.

The computer evolution

There will be dozens of computers in the homes of the
future . . . and there will be none . . . both by today’s
definitions.

Just as relays, timers, and rheostats gave way to transis-
tor and IC controls in kitchen appliances, for example,
semicustomized microprocessors are sure to become the
most economical way for an appliance manufacturer to let
his customers “talk” to his products, and vice versa.

Soon, manufacturers will respond to the pressures of
the marketplace and develop ways of letting their appli-
ances “‘talk” to each other. For example, a microwave
oven can start the coffee even before you wake up using
an input from a clock and an output to the coffeemaker. It
will then start the toaster and your eggs when it **hears”
the bathroom light turn off.

This will mean that manufacturers will have to incorpo-
rate a kitchen bus (similar to a microcomputer S-100
bus) as an input/output data port on appliances. To all the
world, it will simply seem to be an extra plug on the back
of the box; at least until it is incorporated into standard
house wiring practices, at which point it will be known as
the expanded household bus.

As soon as there’s a bus, manufacturers are sure to
exploit it with a controller—a new kitchen appliance that
will coordinate all the others. That controller will proba-
bly have some smarts of its own, too. It will keep tabs on
whatever food (and possibly utensils) you have on hand,
scan the newspapers (which won’t be newspapers, quite,
but I'm getting ahead of myself) for the best prices,
suggest a shopping list, and, subject to your approval,
place your order with the “store.”

LeCtI0Ni0D
tOMOIIOV....

(It’s only fair to anticipate that rising-€nergy costs will
dictate the return of the delivery-route and the near-
disappearance of actual stores; in energy terms, it’s cheap-
er to deliver goods on efficiently planned routes than to
have shoppers drive to stores. Eventually, multiservice
route delivery would replace both individually run store
delivery services plus mail and package delivery ser-
vices.)

The kitchen controller could also suggest meals and
menus, count calories, balance diets, and teach you how to
cook things you’d never cooked before.

The chances are also better than excellent that your
kitchen controller will be able to both listen and talk in
plain language (although in 50 years, the language used
will not likely be at an adult level).

How will you pay for your food? This one’s dangerous,
but I think if we follow the trends of bank services we will
see checking, saving, and credit functions merging. Prop-
erly, the complicated legislation controlling the banks in
administering your money means that very complicated
schemes must be devised and implemented by banks in
order to make their services seem simple to you. In the
end, it should mean that you will have a single account
that will be good for whatever money you need (whether
you have it or not) in line with good credit practices. How
you access that money is a challenge for electronics that
may never be fully met, but I foresee some combination of
voiceprint, fingerprint, facial recognition, magnetic card,
holographic card, secret code number, signature, and
possibly central nervous system signal recognition.

& 6161 W3EOLD0
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“Memory Bank, Savings & Loan”

Today, home computer enthusiasts are discovering that
bulk memory is the most expensive part of their hobby.
While bulk memory prices may well come down, it is cven
more likely that software requirements for bulk memory
will explode.

Think about that and you’ll realize that the bigger the
bulk memory, the smaller the probability that you will
need access to any given part of it any onc time. That
means that the overhead costs of maintaining increasing
amounts of memory will increase, even while the utilisa-
tion of each bit of memory is reducing.

Here enters the entrepreneur.

[et’s take an example. Say you are the head of a family
with several young school-age children. You've decided it
would be wise to provide your family with some form of
encyclopedia.

Encyclopedias in bound volumes are very expensive,
and because most of the information they offer is never
read, they are very ineflicient learning tools. And since
the information they provide is fixed, updating is out of
the question. All of that makes the encyclopedia a natural
for computer storage and access, given an inexpensive
access to enough bulk memory to store it.

It’s not hard to imaginc a farsighted businessman
investing his moncy into an c¢normous computer with
enough bulk memory to store an encyclopedia, and then
devising ways to make that data available to given custom-
ers on either a subscription or pay-as-you-go basis.

Fifty years from now, there may be hundreds or thou-
sands of similar services available. Your home terminal
(possibly available through the telephone company and
tied to phone lines) will help you use them. You can shop
for a used car, look up an old Radio-Electronics construc-
tion article, learn about the country of Zanzibar, sce
what’s new in fashion, plus more.

Oh yes, stores will tic in to that scrvice, too. Now you
can sclect new furniture, or shop for presents (probably in
full color) from your living room. And you can tap the
library to have them transmit a chapter of Jude The
Obscure to your printer or local “not-so-bulk™ storage
facilities for a little bedtime reading.

In addition, you'll be able to rent your own memory
deposit blocks into which you can enter personal or finan-
cial data for your own access later.

Morning magblox gazette

The cost of newsprint is rising, the cost of labor is
rising, and the cost of publishing and distributing a daily
newspaper is ncarly prohibitive, even today. Fifty ycars
from now, we’ll probably let a terminal do it.

That terminal will tie into a fairly high-speed data-
transmission network for a minute or so cach afternoon,
night or carly morning, automatically recording the daily
paper on magblox. In some homes, the terminal will then
automatically produce a paper hard-copy output; in
others, a magblox replay on the terminal will be enough.

The service just may be free. Since the bulk of a news-
papers income comes from advertisers and not subscri-
bers, and since magblox is a very inexpensive distribution
method as compared with regular delivery, newspapers
may use free subscriptions as an advertiser incentive.

Magazines are likely to arrive on a single holograph.
Holography seems to offer both the data compression and
fidelity required for delivering a magazine full of infor-
mation on a single magazine-sized holographic “transpar-

ency.” The burden on both increasingly expensive natural
resources and delivery systems will be reduced, and back-
issue storage will require virtually no space. Also, holo-
zine “‘reader” hardware should be available in the $100 to
$200 range.

What's on the screens?

Nobody expected the FCC actually to take TV stations
off the air, but it worked out fine. After all, the develop-
ing nations had really been putting a squeeze on for more
spectrum space. And what with all the new personal radio
and telephone services demanding so much spectrum
themselves-—well, something had to give.

Cable TV was everywhere, too, and it was better than
cver. There were hundreds of channels to choose from, for
one thing, and even though most of them had only special
interest material most people would never watch, there
were still plenty of other good programs to choose from
all the time. That was the strength, they said, of the new
optical cable; still, some folks still suspect that skyrocket-
ing aluminum and copper prices had a lot to do with the
switch.

And now that the Interstate Master Cable had been
completed, those tall towers with the ugly Yagis were
finally disappearing. Most of them were converting to the
microwave and infrared horns to pick up the additional
satellite channels directly. Funny how most people pre-
ferred the old single-channel Weathercon so much, with
its false-color video view of the clouds and temperature
strata. As if folks could tell the weather better than the
30-day forecast from the bureau.

But they'd sit at their screens at home, poking their
buttons or waving their wands or calling out the words
that changed channels and perspectives. Normal people
got funny where the screens were concerned. They’d buy
screens built into mirrors and bathtubs and planters and
walls and furniture and bracelets and every which thing.

Funny how TV scts with the preset perfect color never
sold. Folks wanted to make their own adjustments. And
there wasn’t onc out of a hundred who ever had the color
adjusted correctly. Well, that’s nostalgia for you.

All you ever heard at parties was the old argument
about which was better . . . the do-everything screens or
the special-purpose screens. Proponents of the former
argued that since generally people only do one thing at a



time, who wanted to watch both news and an old “mag-
blox™ (magblox denotes some offspring of mechanically
spooled magnetic-tape-storage media) movic and terminal
up a catalog at the same time? The special-purpose side
liked the idea of a big screen for prerecorded magblox
programs, a handy workscreen in a little home office
cubbyhole for the terminal, and the portable screen for
watching the telly cable.

Thank goodness, at least, the screens were so thin and
light. Can you imagine trying to watch one of the coarse
pictures those old bulky tubes used to show? And the
sound then was even monophonic! No wonder our grand-
parents never liked programs or commercials.

More household changes

As long as we've gone this far, let’s take a look at a few
other possible changes to familiar household things.

In the laundry room, for example, it’s fair to anticipate
motionless washing machines. Some combinations of
infrareds and microwaves with ultrasonics will heat and
agitate the water—perhaps a lesser grade than drinking
water—to wash the clothes, then repel the water out of
them. The driers will be using smaller motors to force-
feed a small but intense stream of air while stirring rather
than tumbling clothes.

In the bedrom, mattresses will be filled with a combina-
tion of air sacs and gel sacs that are selectively and indi-
rectly heated with a planar infrared source. A nonelec-
tronic wick-action humidifier will be part of the head-
board.

Two new appliances will grace the kitchen: The first, a
phased microwave oven, using high-power solid-state
arrays and a microprocessor-controlled driver to cook
separate dishes individually to different cooking times
and temperatures. The other is a supercold snap-freezer,
using techniques now being developed for commercial
frozen-food preparation.

The house will be lighted throughout with soft, highly
efficient tertiary emission lamps. (Don’t look that one up
yet! 'm counting on some technology transfer between
materials and physical optoelectronics developments that
are still just laboratory curiositics.) e ’

By the way, your garbage disposal if :
unit will probably feed the neighbor- 7
hood catalytic waste-to-power conver-
ston station. Those stations will store
and reconvert power from many
sources—much like state-of-the-art
uninterruptible power supplies but on
a larger scale.

The holobox

I’'m going to go against the grain of other predictors of
things to come and say—with some conviction—that
there will not be a 3-D TV in 50 years. Instead there may
be a home 3-D theater that uses lasers and film-recorded
holography. Three-dimensional plays and movies will be
available in stores and by subscription, but | believe the
nature of holography and the data density it requires will
prevent its transmission, even over ultra-wideband optical
cable.

Three-dimensional home recording will be available,
but most likely as a plaything for the wealthy.

The rest of us will have to settle for our “vidimatic”
home VTR *movie” cameras. Snapshots will also be
taken electronically, with high-resolution, scanned-array
cameras that store pictures in memory. You will be able
to transfer memory into other memory media, and even-
tually into hard copy if preferred. Do you suppose it'll be
called a *“RAMera™?

Is your terminal linked?

Trying to tell you about the terminal is like trying to
explain a telephone to Thomas Jefferson: it's simple, it
does a lot, there's a labyrinthic structure behind it, and
where do you begin?

The terminal has a screen, like a TV screcn, probably in
color. It also has a box hooked to it that takes what
appears on the screen and puts it onto a piece of paper-
maybe in color, but probably not usually in color if we're
just looking 50 years ahead.

What your terminal can do depends on how many of
the options you've bought and had installed in it. So
understand that not every terminal will be able to do
everything I suggest.

The terminal has two modes of operation, Local and
Link. We'd better start with some of what it does in the
local mode.

For one thing, the terminal is a word processor, similar
to a typewriter, but having a display that you can see
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before the words hit paper. Here's how it works: Say you
want to prepare a written report. First, you cither type or
dictate your report into the terminal. The terminal
displays your report on the screen. You cither correct or
approve what you sec, then the terminal prints it (this
looks more like facsimile reproduction than printing, and
more like dot-matrix printing than pen-plotting). If you
prefer, the terminal could record it on a small magblox
that you can put in your library, take with you, or trans-
mit later.

The terminal screen can show you scveral kinds of
displays: alphanumerics, graphics, and still photography.
It switches automatically according to codes included in
the transmission and operations protocol. In the local
mode, it accepts inputs from a keyboard, speech, mag-
blox, camera, camera stand, OCR (Optical Character
Recognition) scanner, or a special auxiliary input. (That
auxiliary input might be used, for example, to hook up
your *“MediScan”—a pulse/temperature/heartbeat/
blood pressure/EKG /blood-oxygen/white-cell analyz-
er—when you are linked up with a doctor’s office or the
“MediCenter” computer).

The terminal screen can store information temporarily
on magblox, print it, or display it. And every function it
performs in the local mode it can perform when linked to
remote terminals.

The family car

Yes, there will still be petrochemically fueled, wheeled
vehicles 50 years from now. Many will be able to afford
them, although not as haphazardly as today.

Electric vehicles will be fully developed and available as
urban utility vehicles, and will be highly popular.

Mass transportation systems will offer more frequent
service and more systematic routing. That will mean
quicker overall trips, despite an abundance of available
stops and transfer points.

What’s the family car going to be like? It will be small-
er because of the tremendous costs of labor and materials
for larger cars, the incredibly high cost of fuel, and the
resultant demands on fuel economy. And it will be a safer
vehicle, thanks to electronics.

Collision avoidance will be a legislated mandatory
feature. And many types of hardware will be available for
the job: Microwave radar, infrared scanning lasers, ultra-
sonic SODAR, matrix-image analysis, implanted induc-
tive pulse-code transponders, ctc.

Maps will be stored on magblox and viewed on the car’s
screen. Many vehicles will have limited service terminals,
others will have “radionav” and display both the map and
its position, a la James Bond.

And when the police chase speeders, a Doppler laser
device will be the “picture taker™.

Speed, braking, steering and perhaps even routing will
be out of your hands; electronics will most likely become
the car’s chauftfeur.

The wristworks

In 1979, wristwatches were produced that display the
time, the date, and short messages; they worked as stop-
watches, sounded alarms, incorporated calculators, dis-
played a pulse, worked on solar power, and (no doubt),
more.

What might you speculate we'll find in a future wrist-
box?

It seems the likely place for a “*pocket™ pager, for onc
thing. It’s less bulky, won't rip pockets and won't be left
behind.

It would also be simple to envision a personal modu-
lated pulse code—in optical, infrared or microwave—as
an electronic key to permit you access to your home, car,
office, and so on.

Nor is it hard to include a readout of the ambient
temperature. And it could keep an eye on your tempera-
ture, too, as well as your pulse and heartbeat, to warn you
when your metabolism goes out of bounds.

And there will probably still be room cnough left to
engrave your initials.

The world won’t change

In spite of all these predicted changes, life won’t be too
different. Any of us, suddenly thrust S0 ycars into the
future, would quickly adapt.

However, just imagine over 50 years how competing
manufacturers could escalate the features and benefits of
their products in their struggles for a healthier share of
the marketplace.

Imagine over 50 years how our mushrooming popula-
tion will make demands on itself that require legislative
control.

Imagine over 50 years how the changes in supply and
cost of natural resources may change the way we order
options and rank alternatives.

And remember that 50 years from now, it’ll still be you
and I, our kids and their kids trying to make a living and
keep things comfortable.

On the other side of the crystal ball, the changes that
occurred during the past 50 years scem a natural
progression of perfectly reasonable developments. And so
it is looking forward.

And 50 years from now, somebody will be asked to look
into his future to predict high-fidelity speakers the size of
a walnut, personal-fusion power vehicles, and blue
LED’s!

It’s just a straw man we build. In a decade or so, he'll
appear laughably naive. But for right now, he'll do just
fine. R-E
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AT VARIOUS TIMES RADIO-CRAFT/RADIO-ELECTRONICS HAS ANNOUNCED RE-
markable new discoveries, that might change the whole direction of electronic
progress. In one or two cases the expectations were more than fulfilled. No
one could have expected our whole solid-state age to develop from the simple
transistor reported in the September, 1948 issue. And the multiple uses of
the laser were not even suggested when Bell Laboratories revealed the
discovery of coherent light. (Certainly no one ever dreamed it might even be
used as a surgical tool or a precision drill.)

But the majority of those new discoveries simply dropped into oblivion. We
were determined to find out why, and contacted a number of discoverers or
developers. As might have been expected, we found that most of them had
simply been made obsolete by newer and better devices or developments that
did the work more efliciently.

The most important exception to the “drop into oblivion” rule was the
electret, which was so little known when the magazine published the first
electret article that many scientists would not believe it existed. (The electret
is the electric counterpart of a permanent magnet —a piece of material with a
permanent positive charge on one side and a permanent negative one on the
other. Originally they were wax discs from two to eight inches across and
about a quarter of an inch thick. Later, electrets or clectret-like devices have
been made of thin plastic film, and those are the type now in common use.)
We heard of it from the “mad Austrian" scientist Ehrenhaft, and persuaded
an author to make a few. Even after several articles and after exhibiting the
electret at an IRE convention, it was largely ignored until the military began
picking up a few mysterious microphones in captured Japanecse equipment.

Today electret microphones are standard equipment. There were rumors of
other uses, and we contacted James West of Bell Laboratories, one of the
persons responsible for much of the development of modern electrets. From
materials supplied by him, it appears that electrets are now widely used in
such unrclated devices as gas filters and radiation dosimeters. The Bell
Speakerphones are now using clectret microphones, as are many operator’s
headsets, and electret transmitters (microphones) will replace other types in
ordinary telephones as new models come out. Millions of electret
microphones are in use all over the world. Electrets have also been used in
headphones and phonograph cartridges, and are coming into use in
photographic processes.
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The Stenode Radiostat

About the time Radio-Craft came into being, a revolutionary new receiver.,
the Stenode Radiostat, was expected by some to make it possible to have
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many more broadcast stations on the band. while cutting down interference
tremendously. It was supposed to be able to operate on a bandwidth of about
60 Hz (as compared to the 10,000 Hz allowed at the time for each radio
broadcast transmission), while maintaining the quality of an ordinary
receiver.

Circuitwise, the Radiostat looked like an ordinary superhet with a crystal
filter in one of the intermediate frequency stages. That made the IF
bandwidth extremely narrow, and low notes were “‘disproportionally
amplified” while the higher notes were cut down fantastically. To compensate
for the sideband cutting, the highs were boosted tremendously in the audio
stages.

The exact way the circuit worked was a matter of (somectimes heated)
discussion, which actually gave a better idea of how little was known about
modulation at the time than of the operation of the Radiostat. (Some
explanations even denied the existence of sidebands. which of course couldn’t
be cut off by the sharp IF if they didn’t exist.)

In the long run, it was generally admitted that what was happening was
that the high frequencies were simply cut down in the IF, then boosted up
again in the A.F. audio stages to restore something like normal reproduction.
As Clyde Fitch, who wrote extensively on the subject at the time, said yecars
later: **It was a delusion—not that the circuit wouldn’t work. but that nothing
would be gained if it did"”

The Eveready Air Cell

The April 1931 issue carried a story on a remarkable new battery
that—together with a new serics of tubes—was to be a boon to the millions
of rural listeners who had been bypassed when manufacturers turned their
main attention to *electric” reccivers operating on alternating current. The
new '30 scries of tubes (including a screen-grid type) operated with filament
currents of 60 mA (the "31 output tube used 130 mA). Those were used in
receivers cqual in sensitivity and quality to the line-operated sets then
available.

The Air Cell was designed to power such scts. Its capacity was 600 ampere
hours at a current drain of about half an ampere. That battery would power a
6-tube set using tubes of the *30 series, something that would have been
expensive and impractical with dry cells.

The Eveready Air Cell was especially interesting because it used no
chemical depolarizer. Instead of the manganese dioxide of the dry cell, it had
a positive pole or anode of a special type of carbon, which projected through
the top of the case. It absorbed oxygen from the air, which combined with
the hydrogen bubbles that collected on it and tended to insulate the positive
electrode, to form water. Incidentally, while always called an Air Cell, it was
a two-cell battery, as the two projecting carbon anodes proclaimed.

After an initial surge. the battery sank into oblivion; it was no longer
mentioned in the technical press nor advertised. The reason was unique—its
application was fast dwindling to the vanishing point. Development in rural
clectrification paralleled that of rural radio receivers, and the radio families
without electricity, originally about seven million, were rapidly reduced in
number.

Thus the battery was not made obsolcete by new developments. It continues
quietly in use in more limited applications, according to Roswell Bennett of
Union Carbide, who answered our inquiries on the subject. Among its
present-day uses are railway signalling applications in remote areas where
alternating current is not available, for buoy lighting, and for off-shore
drilling rigs. It was used for much emergency lighting in World War 11, and
we may expect to sec it soon in miniature form as a power supply for hearing
aids and digital watches.

Discovery of the Age?

In March 1944, Radio-Craft published an article: “*Magnetic
Current—-Discovery of the Age?” It described the work of refugee scientist
Felix Ehrenhaft, Director of the Physics Institute, University of Vienna.
Ehrenhaft believed that he had discovered particles with a one-pole magnetic
charge (either N or S, but not both). Beaming light on the gap between the
poles of a powerful electromagnet, on the lower polepiece of which powdered
metal had been scattered, he found that when the magnet was activated, he
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Fig. B
Cross-section of an “‘air-ccll”: A, case; B,
terminal; C, filling vent; D, level of clectro-
Iyte; E. =zinc clectrode; F. carbon clectrode;
G, scal; H, partition,

Magnetic Current-
Discovery of the Age?
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could see some of the particles spring from the lower to the upper pole.
Ehrenhaft believed that this indicated that they had a monopolar magnetic
charge. (Others were not so sure.)

The work attracted a great deal of attention. (Radio-Craft devoted two
articles and an editorial to it.) There is a gap in electromagnetic theory that
would be filled neatly by monopole magnets and magnetic current, and
students were extremely interested. Ehrenhaft made a number of other
experiments that also supported his hypothesis. Unfortunately one of the
most dramatic ones—indicating that water could be decomposed
magnetically—went wrong. It was absolutely unrepeatable. The professor was
tremendously embarrassed, and to some extent withdrew from public
discussion, carrying on his experimental work in the semi-seclusion of
Manhattan College.

He rcturned to his post in Vienna after the war, and some of his later work
was published in French and other scientific journals. He died not so long
after, and interest in magnetic monopoles seemed to have died with him, until
about 1970. Then one H. R. Kolm reported finding a track produced by a
particle that was strongly accelerated in a magnetic field, something that
might indicate a monopole magnet. He never published a formal paper on the
subject, and presumably did not feel that he had enough cvidence that a
magnetic monopolc existed.

In 1975, scientists of the University of California and of the University of
Houston (TX) reported the existence of a particle, far heavier than any yet
discovered, that fitted the characteristics of a magnetic monopole as laid
down theoretically by Dirac in 1931. For one thing Dirac had suggested that
the particle —if it existed —should have a basic charge of 68.5 or a multiple of
that number. The suspected particle had a charge of 137.

Three years later no further discoveries have been reported. An inquiry to
Dr. Alfred Goldhaber, who commented with interest on the 1975 discovery,
reveals that though he has been doing theoretical work on the subject since
1975, “neither 1 nor anyone clse has any evidence of the existence of
magnetic monopoles.” The final conclusions of the 1975 experimenters, he
said, were that the track was not compatible with the magnetic monopole.

So the subject is still open. Theoretically, there is a place in the universe
for magnetic monopoles, but apparently so far nobody has ever “seen” one.

Magnetrons in TV sets?

The August 1951 cover and a feature article showed and described a new
development—magnetron oscillators for UHF TV sets. It was not easy to get
regular receiving tubes to oscillate reliably at the frequencies needed in UHF
television. To a magnetron, such frequencies were low. The main problem
scemed to be how to make a magnetron small enough to put in a receiver.
General Electric solved that problem—the magnetron oscillators were the
size of a standard miniature receiving tube.

But the little tubes were too good as oscillators—they radiated into all
parts of the receiver; it was extremely difticult to shicld them to the point
where they didn’t create interference in various circuits in the set. That,
combined with the rapid improvement of more conventional tubes, made
them impractical, and the miniature magnetron never did reach the general
market.

The brilliant failure

One device did not fit the general definition: something with a great deal of
intrinsic merit, but edged out by newer and better devices. Nothing has ever
been found better than the lonophone, a loudspeaker with no moving
mechanical parts. Completely inertialess, it produced sound of a quality that
could not be equalled by other speakers. The speaker was complctely
described in the issue of November 1951, and treated less fully in other
issues. The active unit was a heated wire, specially treated to give off large
quantities of ions. When heated by a radio-frequency field, the wire
maintained a cloud of ions between it and a shield surrounding it. The field
that heated the wire was modulated by the output of the audio-frequency
amplifier, thus expanding and contracting the ion cloud in the space between
the wire and the shield (which formed the small end of the speaker horn).
That produced sound. The problem was that the ion-producing wire
destroyed itself in an impractically short time. The idea was so good,

MAGNET
LEADS

ELECTRICAL
LEADS

“;\m)

I3

Y. 2—The Ehrenhaft condenser. Magnstic or
tlectric fields may exist between its faces.
RADIO.CRAFT for MARCH,

54 Telcrision Wcorer Featorc B

Miniature Maguetron

57

forr V.HLEF. TV Receivers

[ B 1901 eperer wir We cive Ioft ne ok o dbont racriegen TS

By FRED SHUNAMAN  «rtw o e &

New Bealgn

IONOPHONE

Sy E. AISSERG® ond M SONMOMME®*

Long the dream of engincers,
the inertioless loudspeaker
is now reality. It produces
scund from electric current

with ionized oir molecules

(3.}
(7]

6461 H3BOL00



RADIO-ELECTRONICS

D
o

however, that it was hard 10 abandon it: one English company, Plessy,
actually manufactured and sold units. But it finally disappeared—in the
words of one consumer magazine: “A brilliant failure.™

The January 1957 cover (and an accompanying article) showed and
described a picture tube that Philco had been developing secretly under the
code name “Apple.” Instead of the phosphor dot pattern of all kinescopes of
the time, the Apple had a pattern of stripes of red. blue and green. In
addition to the beam carrying the color information, the Apple used another
“pilot” beam that located the vertical stripes, so that the correct color
information would fall on the right ones. There was more than a possibility
that this tube would replace the conventional shadow-mask type—it was
supposed to be cheaper to make and much simpler to adjust.

Attempts to fearn the fate of the Apple have been made ditlicult by
changes in the Philco organization, possibly also because Philco apparently
ceded its interests in the tube to one of the engineers who developed it. But it
would appear that, in view of the number of tubes now successfully using
vertical stripes without the necessity of a pilot beam, the pilot beam
technique of the Apple was found unnecessary. (However, a recent news item
tells of a developmental kinescope that emits X-rays from the boundaries
between the stripes. Could that be an attempt at guidance similar in intention
to that of the Apple?)

Two “different” amplifiers

The cover of the November 1957 issuc showed what was expected to be a
revolutionary new solid-state device, the Spacistor. One of the disadvantages
of transistors was their low input and output impedances and their high input
capacitances. The input and output impedances of Spacistors were higher
than those of vacuum tubes, and their input capacitances were low, also in the
order of those of tubes. The transistor is a low-voltage device—the Spacistor
operated at about 100 volts. The device seemed so potentially valuable it was
surprising that nothing more was heard of it. An inquiry to Raytheon
brought—after some scarching for a person who remembered it—this
information from Herman Statz of Raytheon'’s Rescarch Department:

*“Spacistors were made in the laboratory with FET-like characteristics in
the middle ’50's. The Spacistor employed a source and a gate contact in a
high field space charge region of a junction. Because of the small dimensions
of typical space charge regions (at most a few micrometers), the fabrication
of these devices required photolithography with dimensions of the order of |
um. This technology was really not in hand for production in 1957. When
regular FET dcvices came along with high input impedance characteristics.
work on the Spacistor stopped.

However, in recent times, technical people have contacted the company as
to whether a Spacistor-like device could yield high frequency operation
beyond the capabilities of present GaAs microwave FET devices. The answer
to this question is probably yes, because of the high fields that exist
everywhere in the Spacistor. The concept may therefore be reexamined, since
present-day technology would allow its fabrication in some form.™

In the same article that described the Spacistor. another amplifier, the
Solion, that didn’t depend on clectrons, was described. 1t was a flat
cylindrical liquid cell about two inches across. It produced an clectric current,
the intensity of which depended on the agitation of the iodine electrolyte.
Thus, with one side of the cell acting as a diaphragm., it became a sort of
microphone, responding to low and subsonic frequencies from about 400 Hz
down to less than one per sccond. A modification of the device was usable as
a flow meter.

The Solion was developed by the Navy, and was expected o be uscful in
acrial navigation, among other things. An inquiry to the Navy brought back
the information that, while the device worked well, it was outmoded by the
development of modern transistors. At least one commercial company has
investigated it for special applications, and it is still too carly to state that
it—or a modification of it—will never be used.

Earth’s charge leaking off?

An unnerving phenomenon was revealed in November 1957. Professor
Kocnigsfeld of the University of Licge reported that the atmospheric
potential had dropped significantly. Normally at least 100 volts at one meter
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Fig. 4—This is basic transistor amplifier

The “‘separated detector'

The Solion principle may be used in
a variety of modified designs for special
jobs. An example of a slightly different
type of Solion is that in Fig. 5. It is
adapted to the measurement of uni-
directional flows and pressures. The
hookup resembles that of Fig. 3, except
that one of the outside electrodes is at
the same voltage as the cathode, which
in this cell is a piece of closely woven
platinum gauze. (Its response is linear
rather than logarithmic.) The ions
tend to drift toward the left (positive)
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Fig.' 5—Separated detector measures
unidirectional liquid motion; acts as
rectifier on back-and-forth flows.

electrode (anode) where they become
iodine molecules. In time, practically
all the iodine ions find themselves,
under the attraction of the anode, on
the left side of the cathode (separator
electrode). Now, if there is a move-
ment of liquid toward the right, due to
pressure on the left diaphragm, new
ions are brought into contact with the
cathode, and increased current flow is
indicated on the meter. If flow is
from right to left, there is no action
—there are practically no iodine ions
in the liquid in the cell’s right section.




above ground level, recent measurements at three points in Belgium showed
an average of only 15 volts. It was speculated that such a condition, if it were
widespread and permanent, could produce an ionized layer in the lower
atmosphere, which could affect radio as the ionosphere does, and might have
other and unforeseeable results. No reason was given for the sudden drop,
though it was suggested that radioactivity could be a possible cause.

An inquiry to the University brought a reply from Professor Koenigsfeld,
now in retirement. He remembers that it was later discovered that there had
been an accident at *““an English station™ that had created strong radioactivity,
and that later conditions had returned to normal.

However, between 1970 and 1975 there had again been a certain
diminution. The professor enclosed some tables of observations he happened
to have. They indicated that between 1970 and 1974, the voltages had
dropped in the order of 30 per cent from a fairly high 1970 figure. The
average for 1974 was still above 100 volts (above that figure in winter, in
some cases somewhat below in summer. However, he had just received the
results for May 1978, which showed 70 volts, indicating that the diminution
was still continuing (or starting anew).

“Revolutionary” video recorder

The March 1960 issuc announced *‘a revolutionary new system of video
recording™ demonstrated by General Electric. The new system’s recording
density was claimed to be about 100 times greater than that of magnetic tape.
The video signals applied charges to a moving plastic tape, the surface of
which was then softened by radio-frequency heating in a strong electric field.
That deformed the tape in proportion to the charge on cach surface element,
making ridges and valleys in the surface—a sort of embossing. Most
intcresting, the embossed tape could be *“*played back™ with optical
equipment. One difficulty—the system operated in a vacuum.

Nothing further was heard, and it was felt that possibly the problems of
recording in a vacuum had stymied the process. That was not quite correct.
Ray Shanahan of the General Electric Research Center states that the plastic
recording did, indeed, have a recording density about 100 times greater than
corresponding arcas of magnetic tape. But “information handling technology
advanced so rapidly during the 1960’s, especially in magnetic recording, that
the technical and economic advantages of thermoplastic recording
disappeared, and the technique never was transitioned to a commercial
department.”

The great discovery that wasn’t

In late 1968, a remarkable story from Troy, M1, made the front pages of
most of the newspapers. “The newest, the biggest, the most exciting
discovery in solid-state physics,” was how one staid journal put it. What had
happened was that Energy Conversion Devices (ECD), a Michigan company,
had held a press conference announcing that patents had been granted for the
amorphous (non-crystalline) semiconductor switches they had been
manufacturing. Since Troy is far from the head offices of technical
magazines, or of newspapers with technical staffs, the conference was covered
by reporters almost innocent of technological knowledge. Their stories on the
revolutionary new *‘ovonic devices™ were the basis for the sensational reports.
Radio-Electronics covered the story in a more subdued way, in a January
1969 news report based on ECD’s own press releases, and in an article in
May 1969.

The immediate result was a fantastic jump in the price of ECD stock (and
a nose-dive when it was learned that the devices were already known and
were not likely to make the transistor obsolete in the immediate future).
Sections of the financial press attacked ECD and its head, Stanford
Ovshinsky, for the spurt and subsequent drop, even though it was caused
inadequate reporting by the press itself and not by anything ECD had said or
done. After the furor died down, the company continued to produce ovonic
devices, without any tremendous benefit from the spurt of publicity.

Some of the “lights that failed” in the past 50 years may have been
overlooked (and we may not have noted that some of today’s successes were
first mentioned as bare possibilities). If any reader is interested in other
inventions, proposals or devices, please ask and we will discuss them in a
future issue. R-E

Thermeplastic Recording
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Fig. 1—If ovonic materlal is placed
between two electrodes and a voltage is
applied. the voltage exerts a pull on the
trapped carriers, marked € in figure.
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HUGO GERNSBACK, WHOSE FAME RESTS ON HIS WRITING,
publishing, and predicting not only future events, but the
whole course of an industry, thought of himself originally
as an inventor and engineer. Graduating from one of the
best technical institutes in Europe, the Technicum at
Bingen. he came to the United States as a young man of
19, with a patent on a layer-built battery he intended to
exploit.

The young Hugo sought work with a battery company
while trying to sell his invention. (It never did sell. While
the idea was good—and was used many years afterward in
heavy-duty *“B” batteries—it cost nearly twice as much to
make as the batteries it was designed to replace.) With
the importance of cost now in mind, he designed a new,
lighter, and cheaper steel battery case for his new employ-
er. But here a typical Gernsback characteristic—one that
was very valuable to him in his future career—came into
play. His was not the plodding, painstaking approach of
an engineer—he wanted to cut through to the final results
without fussing too much with details along the way.
Shipped to customers before being carefully tested for
corrosion, the new batteries started to leak, customers
began to return them, and his employer nearly went bank-
rupt before he could fire the brilliant young engincer.

Hugo and a friend were carrying on radio experiments,
for which they had to import most of tl.e necessary
components from Europe. The two decided to start a
small business and sell radio parts to fellow hobbyists.

"Thus the Electro Importing Co., the world’s first compa-
ny to specialize in radio materials, was born. From
importing, it was only a step to manufacturing maay of
the components.

In 1906, the company sold the first radio ever offered
to the public, advertising it in Scientific American. The
Telimco Wireless Outiit (the name came from ElLectro
IMporting CO) was a spark transmitter and recciver with
a range of about a mile, completely powered by three dry
cells (two for the transmitter and one for the receiver).
These and other company products were described in a
small mail-order catalogue. (Early editions of that catalog
are worth their weight in gold.) Because little was known
of radio, lengthy explanations accompanied the descrip-
tion of any new item, and the explanations formed a
considerable part of the catalogue. Hugo decided to start
a magazine and put the technical information in it. So, in
1908, his first magazine, Modern Electrics, was born. In
spite of the name, it was primarily a wireless magazine.
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later (in the ecarly ’teens) he started the Electrical
Ixperimenter, then KRadio News, in 1918, and finally
Radio-Craft, in 1929. (Modern Electrics was combined

Hugo
Gernsback—
Founder

1979

with a number of other magazines which finally became
Popular Science, Radio News, after a few name and own-
ership changes is still published as Popular Electronics.)

Gernsback began his career as a prophet soon after
starting his magazine. One of his first predictions was of
the inevitability and necessity of television, and one of the
articles in an early issue of Modern Electrics was entitled
“Television and the Telephot.” He was widely credited
with inventing the word “‘television™ but disclaimed the
honor, saying that it had been used in France. (However,
he was probably the first person to introduce the word to
English.) In his book Ralph 124C 41+ (serialized in
Modern Electrics in 1911) he describes a televised opera
in color, projected life-size on a wall made up of a mosaic
of Telephots. The other predictions in that book read like
a description of scientific progress through the first half
of the 20th Century, and range from radar (his most
famous prediction) through tape recording to night base-
ball.

The Electrical Experimenter, Gernsback’s chief maga-
zine of the 'teens, was not so well adapted to scientific
prediction, but Radio News (which reached its peak in
the '20’s) carried full-length articles—by Gernsback and
other authors—describing the wonders (and often the
absurdities) of the future. Two of the most important
predictions in that magazine were the one-dial radio
receiver (written when the better broadcast receivers had
anywhere up to eleven controls) and the article, “Can We
Radio the Planets?” in 1927. (When the results of the
first Venus contact were announced by the Massachusetts
Institute of Technology, the speaker began his report:
*“This was first proposed by Gernsback in 1927.")

Gernsback continued to press television, among other
things as a useful instrument in war. An illustration for
one of his articles shows a wall display of six large televi-
sion screens, each looking at the same combat scene, from
six different aerial viewpoints.



In Radio-Craft, Gernsback used his editorials to fore-
cast the future. In November 1930 he assured his readers:
“Television is coming to the home.” The editorial listed
27 experimental stations broadcasting TV (almost all of
them by the Jenkins scanning method). In 1933 he says
again: “The radio of 1953 . . . will have a television face-
plate.” (Most people at the time thought of TV as merely
an adjunct to the radio, with the TV sound of course
going through the radio’s audio amplifier—some receiv-
ers of the '30’s had an input jack marked “TV.”") Another
prediction about the set of 1950 was not as fortunate:
“The present broadcast band will probably be abandoned
and stations will move to the higher frequencies.”
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In 1935 he predicted CB: ““A two-way radio in tomor-
row’s car,” and pointed out its value in accident cases. “‘A
special frequency will be needed,” he says, and it must be
above 50 MHz.

Gernsback did not let his career as a publisher get in his
way as a radio inventor and experimenter. He patented
some 80 inventions in his career, none of which, he said,
made him any money. (It is credibly reported, though,
that Crosley paid him royalties for the “book condenser™
used in one of the early Crosley sets. The patent was on
compression-type variable capacitors, and ran out before
the trimmer capacitor became common.) He described a
bone-conduction hearing aid in at least three issues of his
magazines, but when one was patented several years after
his last article, he made no protest. **I never intended to
manufacture it,” he said. *“Why should I bother someone
else?”

Some of his circuits, notably the Interflex and the Peri-
dyne, were published in Radio News. The Peridyne was
the first circuit to use non-magnetic metal in the field of a
coil, to trim it by reducing its inductance.

His last invention, which he did not patent, was a device
for detecting the charge on an clectret. The electret was

placed on a sheet of metal, which was connected to one
terminal of a small neon tube. The tube's other terminal
was attached by a wire to a disc of sheet copper about the
size of the electret. Moving the disc toward the electret
produced a high voltage that caused the tube to flash.

But Gernsback's predictions remained the most impor-
tant facet of his career. In later years they appeared in two
forms: editorials in which he proposed, demanded, or
showed how to achieve improvements in present equip-
ment or practice, and in April Fool hoaxes, which
described things a little too far out to be the subject of
serious prediction. Those were realized, in fact, possibly
as often as his more serious proposals. Automatic equip-
ment testing, electronic sleep, and sound cancellation
have all been patented, one within two years after it
appeared as a hoax.

One of his most serious proposals, a computerized
National Facts Center, on the other hand, may never be
realized, because many fear invasion of privacy. And his
most often reiterated prediction (or demand): television
as a major means of education, is making slow progress, in
spite of the obvious need for some better means of educa-
tion than the traditional ones. Yet that was what Gerns-
back pushed most insistently, in numerous editorials, and
even mailings to public officials, members of legislative
bodies, and prominent individuals, from the President
down. His multiple television receiver, which would
permit a viewer to enjoy one program while keeping an
eye on several others on small screens around the edge of
the main one, is being manufactured in Belgium, but does
not appear to be readily available.

So Hugo Gernsback may go down in history as a
publisher-—a science fiction and electronics publisher-
rather than as a prophet. (Although, whenever a new
development comes into being, there may always be
someone to remember “Hugo Gernsback described this in
19—.") Founder of the first serious magazines for the
radio hobbyist and professional technician, an editor who
was more interested in explaining new things in language
his readers could understand, than in promoting the latest
models of his advertisers or in maintaining a “scholarly™
publication, his magazines have been the stepping stones
by which countless intelligent youngsters have made their
way to careers in radio and other branches of electron-
ics.

In science fiction he is the acknowledged master—so
much so that the Oscar-type awards the science fiction
associations give the year’s leading science fiction author
are called Hugos. Known in that field as the Father of
Modern Science Fiction, he could equally well be called
by electronics enthusiasts: the Father of Radio-Television
publication. R-E
Hugo Gernsback was a true genius. Not only did he have |
the ability to cut through a mass of details to come to a i
conclusion, but showed up equally well when forced to
handle difficulties of detail when they appeared. His
ingenuity was fantastic. | picked up a little puzzle at a
press conference by Pyramid Electronics—three or four
small pieces that formed a pyramid when properly fitted
together. It took me just three minutes to solve it. Then |
took it to a person | considered about the smartest man
on the staff. He worked with it for two minutes, then
showed his intelligence by refusing to fool with it any
longer. When | next took some editorial material to |
Hugo, | showed him the widget. Gernsback's time—40

seconds. Fred Shunaman ’
L R |
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50 YEARS
continued from page 52

The January 1951 (Annual Television)
cover shows CBS color television in ac-
tion. The FCC had made a tentative deci-
sion favoring the system, but announced
that other systems were being studied.
That January issue also told of an FCC
crackdown on an illegal TV repeater at
Emporium, PA, a town ringed by high
hills. The culprit was a large television
and tube manufacturer. The term “TV”
for television was used in the magazine
for the first time in that news item.

Blind inventor and engineer Bob Gun-
derson was featured on the March 1951
cover, with one of the pieces of test equip-
ment he designed for the blind.

Remarkable records were made in TV
dx. Reception of more than 1000 miles
was common. London’s sound channel
was received regularly in South Africa,
and the picture seen occasionally. Station
KPRC in Texas was heard all over the
United States and abroad; the most fan-
tastic report was from Manchester, En-
gland, two years after the station had
ceased transmitting!

Radio astrology?

One midsummer 1951 article created
some controversy. John Nelson, RCA
Communications’ propagation predictor,
advised on the best routes for long-
distance radio hops for a given contact.
(Depending on weather, magnetic condi-
tions, etc., the best transmission to distant
stations might be around the world in one
direction one week—the opposite direc-
tion the next week.) Working with vari-
ous factors, he discovered that the angu-
lar position of the planets with respect to
Earth had a strong effect on long-distance
propagation, and used that factor in his
predictions. Asked by reporters if this
was not using astrology, he indignantly
denied any connection. But later on—
possibly after reading up on the astrolog-
ers’ claims—he was heard to remark:
“One thing you have to say for those old
astrologers—they sure had the angles fig-
ured out right!”

A country is only as good as its
schools,” wrote Hugo Gernsback in the
September 1951 issue, in one of his many
editorials on education. Television, he
felt, was the answer to upgrading teach-
ing.

Radio-Electronics’ only article on a
CBS-type commercial color receiver was
printed in the November 1951 issue. By
the time the article appeared, the Korean
situation had brought on a national emer-
gency, and all color broadcasting was shut
down. When the freeze lifted, the present
NTSC color TV system had been ap-
proved, and CBS receivers were obso-
lete.

Fips, the master inventor, had been
slowing down. His “Hypnotron” (elec-
tronic sleep inducer) was almost immedi-
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ately announced by the Russians as a seri-
ous discovery. The “Electronic Brain Ser-
vicing,” which appeared in the editorial
for April 1950, was put on the market by
Lavoie Labs a few years after that article
appeared; and the masterful “Noisc Neu-
tralizer,” in which he picked up office
noise, reversed its phase, amplified it and
retransmitted it into the office to produce
quiet, was patented by Harry Olson of
RCA within two years! (It would not be
long before Hugo Gernsback submitted
his official resignation as a prophet, say-
ing “Two years ago | would not have
dared predict that a hearing aid, complete
with microphone, amplifier, and loud-
speaking telephone, could within the next
five years be made small enough to fit in
the human ear. Yet today there are sever-
al on the market!”)

In another editorial, Hugo stated that
the public had never taken kindly to the
term “transistor,” and suggested the
word “Crystron” instead. (He could not
have predicted wha: the youth of the
1970’s would call a small portable ra-
dio!)

An improved audio amplifier, called
the Williamson, described in a construc-
tion article by M. Harvey Gernsback in
1949, made news in 1952. For a few
years, no audiophile would dream of
using another circuit.

Flyback squeal was another technical
discovery of 1952. A letter from a service
technician complaining about the 15,750-
Hz whistle was printed—with some res-
ervations: the man might have been a
crackpot. The response left no doubt that
the squeal existed and bothered many
people. A complete article was compiled
from letters received from those who
suffered from this problem.

At this point, transistors were working
up to 250 MHz. A new type of audio
amplifier—an NPN and PNP transistor
in-series for push-pull output—was an-
nounced. Television distribution systems
were inaugurated with a two-set coupler.

Radio-Electronics began to serialize
an internationally famous book on televi-

sion, under the title: “Television, It’s a
Cinch!” The FCC adopted the NTSC
television standards that gave us compati-
ble television. RCA was already transmit-
ting a few broadcasts using the new stan-
dards. Both RCA and Sylvania an-
nounced mass-production methods for
printed circuits. Radios were really be-
coming smaller; Emerson had one mea-
suring 6 x 3.5 x 1.25 inches.

Volume 24 of Radio-Electronics con-
tained 15 issues. Radio-Craft had started
in July 1929, and the volumes ran from
July to June. War emergency shortages
and consequent financial problems forced
the elimination of a few issues, so that
new volumes started with the October
issue. To round off the year, the volume
running in 1953 was extended to Decem-
ber, and the January 1954 issue was
Volume 25, No. 1.

“The Most Useful (TV) Circuits of
1953" (was this an apology for dropping
the data sheets?) appeared in that Janu-
ary issue. Five of the circuits were on
two-page schematics. Four more ap-
peared in the July 1954 issue.

The hi-fi boom

While high-fidelity sound started to
become a new household word in the late
1940’s, Joseph Marshall’s “Golden Ear”
department began, with Joe writing un-
der the name of Monitor. He also con-
tributed an occasional article under his
own name. Associate Editor Dick Dorf,
an organist, now the owner of Schober
Organs, started a series on high-fidelity
music.

Progress in 1955 was marked by the
development of a hearing aid incorpo-
rated in a set of eyeglasses. Industrial
electronics was making progress, a manu-
facturer of plastics was sentenced to a 30-
day jail term for interfering on a military
channel. The world’s largest transmitter
was installed at Jim Creek, WA. It
provided power of more than a million
watts with a frequency from 14 to 35
kHz. Its purpose was to communicate
with submarines under water, among oth-
er things.

During the summer of 1955 we first
heard of transistor radios being installed
in Chrysler cars, with resultant great
savings of current. Tropo-scatter, a new
form of radio propagation, was the sub-
ject of the August cover and feature arti-
cle. In the September issue, the article
entitled “Making Printed Circuits is
Easy” showed the hobbyist that he, too,
could become a printed-circuit manufac-
turer.

The September cover represented a
scene dating back to an April 1 story that
outdid Ulysses Fips. April 1, 1955, two
Radio-Electronics staff members made
the classic journey to visit Dr. Fish at the
Aquarium with the idea of getting a story
on “fish talk” and an accompanying cov-
er. The expedition was a success, and Dr.
(Marie Poland) Fish, probably the world



authority on fish noises, supplied plenty
of material for an informative story.

Color television took a sharp upturn in
1956, with a rapid increase in program-
ming that made owning a color set worth-
while. Up 1o October 1955, there were no
daytime color programs and few in the
cvenings. About 50,000 color sets had
been manufactured by the end of the
year. Prices were high-~around $700 for
the types that were readily available. Sets
were becoming simpler—only 26 tubes
now as against 37 in 1954.

Sylvania pioneered in industrial com-
puter use. A large data center was con-
structed in Camillus, NY, to handle all
data for the company's 10 divisions
throughout the country, and even to write
the paychecks for all its employees. The
cquipment was still very large—room-
high rows of plug-in units to hold the
computer’s 58,000 tubes.

The 110-degree B-W picture tube
only 14 inches long instead of 21 inches
long. was mentioned in the December
1956 issue, as was an improved light
amplifier devised by RCA.

The “'re-wash™ tube racket made news
in early 1957. Radio-Electronics had
made a quiet study of the “‘surplus-tube™
situation, buying and testing its advertis-
ers’ products, and adopted a policy of
refusing to place ads for anyone who
would not guarantee that all tubes were
unused.

Information on a new amplifier—a
maser operated at extremely low temper-
atures—appeared in the April 1957 issue.
The signal-to-noise ratio was said to be
100 times greater than could be obtained
by any other receiver.

Fifty years of consumer radio were
celebrated in the June issue with a news
item and a photograph of Hugo Gerns-
back presenting the Ford Museum one of
the first radio sets sold to the public (in
1906-1907). A spark transmitter and re-
ceiver with a range of about a mile, the set
received code signals with a coherer, and
used an ordinary doorbell as its output
device. The total price was $7.50.

A new associate editor. Larry Steckler,
joined the magazine in the summer of
1957.

Stereo phonograph records were dem-
onstrated at the Audio Engineering Soci-
ety convention in the fall of 1957. London
demonstrated the vertical-lateral tech-
nique, and Westrex presented the 45-45-
degree technique.

Articles on transistors and transistor
cquipment outnumber stories on tubes
and their related apparatus in the latter
part of 1957. Tubes are still running
neck-and-neck with solid-state devices in
the construction articles.

FM comes into its own

FM started to come out of the cellar in
1958. Starting optimistically, FM broad-
casting had increased its stations from
about 150 in 1946 to 750 in 1949: then,

because of the forced shift to the 88-108
MHz band. and the popularity of TV, it
started a skid that bottomed out only in
1956, with about 525 stations still on the
air. The receiving-set slump was more
dramatic: 1.6 million scts were manufac-
tured in 1948 and only about 200,000 in
1954. Production started climbing in
19585, and about a half-million sets were
manufactured in 1957. An avalanche of
applications for new station permits
poured in to the FCC; and FM started to
climb to its present favorable situation.

The first sterco disc was marketed late
in 1957. (It was terrible!)

In 1958, St. Clare of Assisi became the
patron saint of television, by proclama-
tion of the Vatican. The designation was
based upon St. Clare’s vision, in Christ-
mas 1252, of Midnight Mass being cele-
brated in the basilica of St. Francis, two
miles away.

It was also in 1958 that Dr. Land of
Polaroid pulled the props from under
conventional color theory. Using only red
and white light. he produced sensations of
color that could not be explained by the
three-primary approach.

Stereo came to the forefront in the
March 1959 issue, with 15 articles on the
subject. Scveral new stereo pickups had

al Issue: STEREQ  STERED STEREO  STER

already been described in the February
issue, and cven the annual April 1 hoax
was about sterco . . . with a promise of
four-dimensional sterco next year!

The October 1959 issuc contained the
first mention of ¢lectronic behavior modi-
fication. Dr. Delgado of Yale University
reported that very weak clectrical charges
applied to selected parts of an ape’s brain
could elicit reactions of pain, rage, or
pleasure.

Marked advances in electronic physics
were described in the 1959 issues. The
tunnel diode (invented by Esaki in 1958)
was first described: so was the avalanche
diode, as well as the nuvistor tube, then
belicved to be a revolutionary device. The
fuel cell was first publicized, and magne-
tohydrodynamics was invented or discov-

cred toward the end of the year. In the
latter, a stream of gas is heated to create a
conductor and then is passed between the
poles of a magnet, producing electricity
as any other conductor would.

Three-million-mile transmission

A new duplex record was sct at the
opening of the 1960 IRE convention in
the New York Coliseum. A signal from
New York was transmitted to the Jodrell
Bank radiotelescope in England, which
retransmitted it to the satellite Pioneer V
(then 1.7 million miles away). Pioncer V
then sent it back to New York. where it
was amplified to produce the signal that
opened the convention. Unfortunately.
there was a snafu at the Coliseum itself.
A worker accidentally kicked a plug out
of a 120-volt socket, darkening the TV
screens that were to show an oscillogram
of the signal. The sound, which was
carried on another circuit, was OK.

The June 1960 issue reported the open-
ing of the world’s most accurate time and
frequency station, WWVI., at Boulder,
CO, with a frequency of 20 kHz and a
20-kW power capability. The signals
were 20 times as accurate as those of
station WWYV on a 20-MHz frequency.

The optical maser. or laser, was demon-
strated by Bell Labs in October, 1959.
Practical applications for this ‘“‘coherent
light”™ were then unknown. It was called
*a wonderful solution for a problem not
yet discovered.”

In February 1960, Manfred von Ar-
denne, German pioneer in cathode-ray
television and video amplifiers, proposed
a new safety measure for automobile traf-
fic. Citing the example of an aviator who
fell half a mile into a haystack and
suffered no more than a broken leg. he
suggested a car in which occupants would
ride facing backward in heavily padded
scats mounted on sliders (similar to those
used on some field guns) that would back
into “‘braking material” in a crash or
sudden stop. Three TV screens “ahcad™
of the driver would give him a 270-degree
fiecld of vision. The rear-view mirror
would be a simple opening to the road
behind.

Two more electronic advances—the
Giaever two-way tunneling device and
clectric anesthesia—were revealed early
in 1961, as well as a less-inspiring innova-
tion; the use of hand-held portables in
burglaries.

The September 1961 cover was possi-
bly the most striking the magazine had
ever printed. Showing only one side of the
face of a young girl wearing a single
carphone that contains a complete super-
heterodyne receiver, it attracted wide-
spread attention and kept cropping up in
ads until a much later date.

Lesser news items of 1961: Philco’s
Lansdale, PA plant and the CBS plants at
Danvers and Newbury. CT stopped man-
ufacturing vacuum tubes. And the man
who started them in busincss, Dr. de
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Forest, died on June 30. German elec-
tronic engineer Marlene Schmidt became
Miss Universe. The first use of pulse-
code modulation on subscriber telephone
circuits was reported in the Newark-
Passaic area of New Jersey. OSCAR—
Orbiting Satellite Carrying Amateur Ra-
dio—the ham satellite, was launched in
December.

In the February 1962 issue, Hugo
Gernsback echoed the words of FCC
Commissioner Minnow: (“Television is a
Wasteland.””) Television programs, he
said, have *“shrunk to an incredible low,”
turning off viewers and their sets. His
remedy——canned TV Recordings, either
in tape or disc format, alrcady in experi-
mental form, must be commercialized.
Then, the viewer can buy his own pro-
grams and run them when he wants,
seeing ‘“‘worthwhile, adult television
fare.” (In 1962 *“aduit” and *‘pornograph-
ic”’ were not synonyms.)

The United States is brain-draining
from Asia as well as Europe, the March
1962 issuc stated. Dr. Esaki, inventor of
the tunnel diode, was working in this
country for IBM.

Dr. Fips (emulating the “tough guy”
who *shaves with a blow-torch”) in-
vented for readers of the April issue a
new cathode-ray shaver that burns the
user’s whiskers off.

Women are getting into electronics,
stated the Wall Street Journal. Ray-
theon, the newspaper reported, has tri-
pled its female staff. (Quantitatively, the
breakthrough was not impressive—an in-
crease from 3 to 10.) The Graeco-Schen-
ectady vocabulary now exceeded 500
terms, from Accutron to Zyklotron.
(Some terms like Shucktron—a device
for removing oyster shells—were not
electronic.)

Telstar, the first active communications
satellite, was launched on July 10, 1962,
and the September issue had a Telstar
article. Voiceprinting was discovered.

Bell Labs developed an electret micro-
phone (in telephone language—(trans-
mitter) and earphonc (receiver) early in
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1963. Light-emitting diodes were on sale
for $130 each from General Electric,
according to the February 1963 issue, and
Tappan started marketing a microwave
oven range for home kitchens. Radar
ranges had already been sold to restau-
rants, hotels, and similar institutions for
some years.

A record for remote radio repair was
set in 1963: Telstar, which had been out
of order for six weeks, was repaired from
the earth—a distance of 300 miles (aver-
age). The first weather satellite, TIROS,
was launched. MOSFET (Metal-Oxide-
Semiconductor-Field-Effect Transistor)
technology was announced in the April
issue.

The August 1963 editorial was written
by Arthur Clarke, the scientist and sci-
ence fiction author who was the first to
predict satellite radio (in 1945). Expan-
sion of satellite communications may lead
to the day when anyone on earth may call
anyone else by dialing a number; when
businesses may abandon central offices
(files will be replaced by **memory banks
beneath the Arizona desert, the Mongo-
lian steppes, the Labrador muskeg.”)
Earth’s languages may drop to one or
two, with present languages becoming
local dialects.
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Technicians were beginning to show
great interest in color TV troubleshoot-
ing. There were eight articles on the
subject and one on color-TV test equip-
ment in the December 1963 issue.

In the January 1964 issue, Hugo
Gernsback predicted a voice-operated
typewriter, citing the pre-electronic work
of Flowers, of RCA’s Harry Olson, and
of Count Dreyfus-Graf, who had pro-
gressed to the point where he could
dictate readable Christmas cards.

“Biggest Telescope in the Earth” is the
title of a February 1964 article. Scooped
out of a natural hollow in the hills south
of Arccibo, Puerto Rico, this spherical
radio telescope, still in operation today,
covered more than 18 acres, had a diame-
ter of a thousand feet, and was 10,000

times as sensitive as the radio telescope in
Millstone Hill, MA. that detected the
first reflected signals from Venus. Radio
astronomy scored another victory when
Channel 37, important to radio astrono-
mers, was withdrawn from television use
and set aside for radio astronomy.

Joe Marshall, one of Radio-Electron-
ics’ most important audio authors, died
on February 23, 1964. Aircraft designer
Igor Seversky demonstrated an ion-pow-
ered craft that could lift itself off the
ground—he claimed it could rise to 60
miles above sea level. Bell started com-
mercial Picturephone service between
New York, Chicago, and Washington,
DC. The cost: $16 for threce minutes. The
first pictures of the moon, taken by the
Ranger satellite from a thousand feet up,
were shown. Pan-American Airways
adopted inertial guidance for its entire
fleet.

John Reinartz, the world’s greatest
ham operator, died on October 6.

New approach to editorials

Most of the 1965 editorials were writ-
ten by guest writers. Struggling against
his failing powers, Hugo Gernsback
wanted only to write enough editorials to
supply material for his last Christmas
booklet, Forecast—1966. This he accom-
plished; and he wrote only one more
editorial, ““Fuel Cells”, after finishing the
booklet. The February 1965 editorial was
written by John Pierce of Bell Labs, who
suggested that the future might see a tele-
phone in everyone's pocket.

Bob Middleton, in September, 1965,
points out that fame often descends on
the famous rather than the deserving. As
examples, he cited the Wheatstone
bridge, invented by Christie; the d’Arson-
val galvanometer, invented by Pouillet,
and Coulomb’s Law, discovered by Cav-
endish.

The guest editor in January 1966 was
David Lachenbruch, once associate editor
of the magazine. In one more year or two,
he said, probably all TV programs will be
in color; all programs, but not all sets. As
long as black-and-white scts are consider-
ably cheaper, they will continue to be
produced and sold in heavy volume.

The February editorial (written by
managing editor Fred Shunaman) dem-
onstrated a strange contradiction in U.S.
law: This is the only civilized country in
the world that cannot prevent a manufac-
turer from making and selling dangerous
equipment, though the buyer can be put
in jail for using it. And much harm can
result before the user goes to jail! Inter-
ference expert Rexford Daniels tells of an
electroencephalograph that sent people to
mental institutions on the strength of
signals picked up from a freight clevator
in a hospital. A taxi dispatcher’s message
to a driver blew up a missile on the
launching platform.

With the March issue, Fred Shuna-
man, who had edited the magazine for 23



years, left the publication. The April
editorial “To Know an Editor” was writ-
ten by Forest Belt, former editor of Elec-
tronic Servicing, a Sams publication.

The July 1966 issue featured the new
Marantz tuner—the world’s most expen-
sive, costing $750.

A European conference to decide on a
common color TV system for Europe
disbanded. Political instead of technical
considerations dominated. Countries ori-
ented toward France or Russia selected
the line-sequential SECAM; the Ger-
manic-oriented countries plumped for
PAL, an improved NTSC. Several Euro-
pean countries planned to have color TV
in 1967.

The use of fluid (nonelectronic) ampli-
fiers in several industrial applications was
reported in 1966. There was an explosion
of automobile tape decks, with Bill Lear’s
8-track tape gaining over the 4-track
type. The first direct-dialed U.S.-Europe
telephone call was reported; nine digits
were needed for the transatlantic call.

January 1967 saw the first Pacific
satellite go into action; it provided service
between the United States and Hawaii,
and the Orient, The vehicle was called
“Lani,” which is Hawaiian for *bird.”

Construction stories became more so-
phisticated: in the August issue, one story
showed you how to build a directional
antenna with three towers, another was
on an audio phase-shifter-rejector to
eliminate whistles or other interference.
(The unwanted signal is duplicated in
opposite phase and nulled.)

Hugo Gernsback
1384.1967
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The death of Hugo Gernsback, August
19, 1967, at age 83, was announced in the
October issue.

Stereo approaches 100%

During 1967, record companies
stopped producing monophonic discs.
British EMI led the way, and three U.S.
companies announced that stereo and
mono records would henceforth sell for
the same price.

At the end of the year, Bob Cornell,

formerly of Radio and Television News,
was listed as the editor of Radio-Elec-
tronics.

The electret microphone (transmitter)
was being used by Northern Electric in
Canada’s telephones, announced the
March 1968 issue. (Only 20 years before,
scientists had greeted the first story on
electrets with skepticism and most con-
sidered it a hoax.)

A new department, “Looking Ahead,”
appeared in May. Not as futuristically
minded as Gernsback, former associate
editor Dave Lachenbruch, talked now

LOOKING AHEAD
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about things on the horizon, which we
might (or might not) be able to buy in the
next year or two.

The summer of 1968 saw two changes
in the Radio-Electronics organization.
William Lyon MacLaughlin, staff artist
from 1944, who created the distinctive
Radio-Electronics schematic, died dur-
ing the summer. Larry Steckler, who had
been associate editor during the ’50’s,
rejoined as editor, to conduct the maga-
zine into the age of the computer.

Electrocution in hospitals was the sub-
ject of an April 1969 story. People were
discovering that an MD degree does not
make a person competent to handle the
electric and electronic apparatus now be-
coming important in medical work. With
electrodes placed on moistened skin (or
even under it), fantastically small volt-
ages became dangerous or lethal.

The ovonic bust

A press conference on ovonic devices
triggered a sensation in early 1969. Held
to announce the granting of patents in
Troy, MI, far from the head offices of
technical magazines and of dailies em-
ploying technical reporters, the press con-
ference was attended by technically inno-
cent journalists. Although ovonic devices
had been manufactured in limited quanti-
ties for special applications for some
years, the reporters hailed these amor-
phous semiconductor switches as some-
thing new and revolutionary that would

probably replace the transistor at much
lower cost. Prices of the stock jumped
astronomically, and the manufacturer
was (unjustly) blamed. (After the furor
died down, the factory continued produc-
ing ovonic devices without any tremen-
dous benefit from the spurt of publici-
ty.)

A new reader section, “Technical Top-
ics,” conducted by technical editor Bob
Scott, began in the June 1969 issuc.

In October 1969, two Fairchild engi-
neers made a unique suggestion: Since
the TV tube is a display device, why not
let it show the channel number as the
station is tuned in? Furthermore, why not
tune digitally, with varactor diodes in the
tuner to bring in the desired channel
without running through all the interme-
diate channels?

The November 1969 “New & Timely™
(news) page was devoted to an article,
“Automatic Tint Control” written by
Bob Scott. Evidently, tint control was the
big news of the scason.

“Looking Ahead™ in the January 1970
issue reported on television manufactur-
ers’ efforts to control X-rays. Their ef-
forts were directed entirely toward the
viewer’s safety; nothing was said about
that of the service technician, though at
least one manufacturer’s employces wore
radiation badges. Yet a technicians’ na-
tional conference at Waterbury, CT, had
some sobering exhibits: Two technicians
had suffered permanent eye damage dur-
ing convergence tests; another had devel-
oped skin cancer on his left forearm, a
result of habitually laying his arm down
on top of the sct while making adjust-
ments.

Fires in TV receivers began to attract
attention. The National Commission on
Product Safety reported there were over
10,000 such fires annually.

A 1911 Gernsback prediction, the
“magnetic tunnel,” was being studied by
Stanford University research scientists. A
car levitated by magnetism could travel
between New York and Washington in
about an hour, they believed. But another
Gernsback prediction was shown to be in
error: In the early 1960’s, Hugo was
asked by reporters: “When will man
reach the Moon, and would you like to go
along?” His reply: “Before 1970, and |
shall not be there.” Now Hugo Gerns-
back is on the moon—a mountain on its
dark side has been named *“Mount Gerns-
back.”

Four-channel stereo was demonstrated
for the first time at the Audio Engineer-
ing Society convention in October, 1970.
The listener’s first impression: *‘Four-
channel is very loud!”

Service technicians, according to the
April 1971 issue, were beginning to strike
back in protest against “one-way justice.”
Example: Customers had access to the
Small Claims Court—the service organi-
zations did not. They also protested police
harassment when parked on a job. Unfair
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warranty practices were the most griev-
ous problem. (For example, one manufac-
turer who charged a walk-in customer
$19.95 for a repair allowed a service shop
only $7.50 for the same job.) RCA was
the shining exception—warranty pay-
rents were identical to RCA’s published
rates for the same work.

“Which Way Does Current Flow?”
was the subject of a discussion in the June
1971 issue, decades after everyone (well,
almost everyone) thought it had been laid
to rest. Audio author Mannie Horowitz
held that today there is some justification
for the “current flow™ (positive to nega-
tive) approach, since the hole current in
transistor circuits can be better expressed
as current flow from positive to nega-
tive.

By December 1971, 37 percent of the
TV sets, 63 percent of the phonographs,
92 percent of the radios, and 96 percent
of the tape recorders purchased in the
U.S. were foreign imports.

in 1972, projection TV began to be
mentioned in connection with such names
as Sony and Advent. Telegames were also
mentioned for the first time; electronic
captions on the TV screen for deaf view-
ers were proposed. RCA came up with its
new 3-in-line, slotted-mask tube, which
gets rid of most convergence problems.
The transistor celebrated its 25th birth-
day. Calculators that sold for $200 just
two years ago could be bought for half
that price. Next year, according to the
November 1972 issue, the little calcula-
tors would be available for less than $50.

Japanese taking first place?

*“Looking Ahcad” in the January 1973
issue stated that the Japanese were now
technically ahead of us. One reason, said
contributing editor Lachenbruch, may be
that consumer clectronics is the lifeblood
of the Japanese electronics industry—in
the United States, military and industrial
clectronics come first.

Bob Gerson took over Gernsback's old
job for predicting the TV of the future.
Ten years hence, he predicted the picture
will be on the wall—with projection. The
screen may be of liquid crystal, adjustable
for use as a window at one end of the
“opacity control” range—as a mirror at
the other. The only other controls will be
a station selector and a volume control.
All other controls will be automatic. Sat-
cllites will transmit programs from all
countries; CATV will provide a wide
range of services—the TV sct may be-
come a home message center, and even
receive and record calls when you are
away from home.

Four-channel audio reached the point
where an issue (March 1973) devoted six
articles to the subject. School students,
the May issuc warned, were being ex-
poscd to dangerous radiation from lasers
in the school science labs.

The August 1973 issue tells about the
phasc-locked loop for stereo detection.

That appears to have been the first men-
tion of the PLL, which became so much
more prominent in the next few years.
Harry Secor died at the age of 85. He
had worked as an editor in the Gernsback
organization—with two brief interrup-
tions—for 54 years, retiring at age 80.
In the September 1973 issue, Radio-
Electronies entered the space (and mark)
age with the famous TV typewriter,
which prompted such a flood of inquirics
that the magazine had to publish a special
reprint, with additional details and infor-
mation. Thousands of these were mailed

market checkout-counter computer sys-
tem was put into action in Cleveland. Bell
researchers raised the temperature of nio-
bium to 23.2 degrees Kelvin without
losing its superconductivity.

Two important figures in the carly
clectronics field died in 1975: William D.
Coolidge, of ductile tungsten and high-
voltage X-ray fame, died on February 3,
at age 101; and E.F.W. Alexanderson,
developer of the high-frequency alterna-
tor that was the most important high-
power transmitter in the early years, died
on May 14 at age 97.

Radio-Electronics
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to readers, at $2 cach. This was followed,
in 1974 by the first computer article to be
published anywhere. Again the demand
was staggering at a $5 price.

A gift of 8 million dollars by audio
manufacturer Avery Fisher to improve
the acoustics of New York’s Philharmon-
ic Hall made news in the January 1974
issue. (The building became Avery Fisher
Hall over Fisher’s objections.)

Latest CB designs now showed a
Channel 9 monitor to operate while the
user is working on another channel; SSB
receiver and transmitter; and automatic
level control. The first electronic super-
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If you haven’t thrown out that old radio
in the attic, don’t, the October 1975 issue
warned. An early-breadboard Atwater-
Kent may sell for $200; some others may
fetch nearly the same price. A new FM
tuner (the Sequerra) was described by
Len Feldman as worth every cent of its
purchase price of $2500.

Citizens band rules were relaxed some-
what in 1975. The FCC began to recog-
nize that CB is a hobby, and legalized the
already universal practice of contact be-
tween different stations. It had previously
tried to confine communication to a base
and its auxiliaries. The first report of



cooperation between police and truckers
via CB appeared in late 1975. Still bitter-
ly at odds over speed limits and radar
traps. both groups began to realize that
they had a strong common interest in
traffic safety. Police chicfs started to
suggest that all police cars be equipped
with CB radios.

The monopole magnet—a magnet with
only an N or an S pole—in hibernation
since the days of Ehrenhaft (1944-1945)
surfaced again in the work scientists were
conducting at the University of Houston,
TX, and the University of California. The
magnet would fit into electromagnetic
theory so neatly that scientists were will-
ing to believe that it existed with much
less proof than might be required for
some less-convenient discovery. The new
particles the scientists hoped they had
discovered fit in very well with the char-
acteristics predicted by Dirac in 1931 for
such a monopole, should it exist.

The impossibility of total recall in rela-
tion to defective equipment was demon-
strated in the January 1976 issue, when
Panasonic attempted to bring back some
240,000 TV sets from its customers’
hands. The sets were to be inspected and
modified to avert possible X-ray dangers.
Of the 240,000 units, Panasonic was able
to locate and modify only about 80,000;
most of those were still in dealers’
hands.

Increased efliciency does not always
lead to profit. TV is in a slump—the
industry cannot supply the fantastic de-
mand for CB equipment. So why not use
idle TV factories to turn out CB?” The
E.F. Johnson Company, for one, ordered
100,000 units to be produced at the Mag-
navox TV plant in Morristown, TN. The
cumulative result was a general dumping
of CB equipment in late 1977, as even the
ever-increasing demand could not keep
up with the vast oversupply.

0-Electronics

CBPEREORMANC T

2 H b~

OV ERSPEED AT ARM~

160 C O OR ORG AN
AM S TEREO
(B SYNTHESIZE RS

Ls

* Beminman v Monto
'&w'dww-v,--
* Jach Dvaer's Semvice Clnd

Dangerous interference from TV
games was reported from several areas.
One game arcade blocked out the city’s
police communications system. There

were 364 million TV sets in the world—
more than 100 million of those in color.
The U.S. had 58 million color sets and 63
million black-and-white sets. Brazil
adopted a color system that would be
compatible with both NTSC and its close
relative, PAL. There were 196,000 ser-
vice technicians in the country and
66,000 service shops. The National Bu-
reau of Standards was looking for a defi-
nition of the word “portable™ (some war-
ranties specified that portable scts must
be carried to the shop for servicing). The
traditional definition, “anything with a
handle” wouldn’t do. RCA put outa TV
receiver—in the XL-100 line—with no
controls on the set; the unit was operated
completely by remote control.

LR L

Radlo Radio-Flectroiiics

THE MAGATINE FON MEW IDE AR B ELECTROMCS

The Hugo Gernsback scholarship
award (given to correspondence school
students) presented to two women, Sally
Knight and Mazine Anderson, indicated
that the home-study schools were at last
beginning to wake up to the vast potential
market that this half of the country’s
population had to offer.

RCA’s great Harrison (N.J.) receiving
tube plant closed on July 30, 1976. Only
80 million tubes were manufactured in
the US. in 197510 years ago the
output was half a billion.

CB takes its great leap

The October 1976 issue revealed that
CB channels had expanded to 40, effec-
tive January 1. The FCC stated that 23-
channel CB sets would in no way be made
obsolete by the expanded band. The long-
proposed temporary licenses were autho-
rized. A CB buyer could obtain his
license at the store where he bought his
set and could use his initials as call letters
while waiting for his license to come
through. The FCC reported that 85 per-
cent of the 100,000 annual interference
complaints they received were due to CB.
More than 90 percent of all state police
agencies are now cooperating with the
CB-ers, and 36 states have installed CB
radios in about half of all police vehicles.

Projection color TV finally arrived.
Over four dozen models, made by 26
manufacturers, werc on the market by the
end of 1976. Only a half-dozen were defi-
nitely 3-tube projection-type scts. Cable
TV viewers in Hastings, England, were
receiving TV programs via optical cables,
possibly the first use of optical cable in
entertainment electronics. The British
were also using optical cables in experi-
mental telephone lines. Bell Telephone
was now using bubble memorics in sub-
scriber message equipment. (“That num-
ber has been . . .” etc.)

The January 1978 issue told of a
Belgian manufacturer who produced a set
long predicted by Hugo Gernsback: At
the press of a button, a small image of any
desired channel appears in the upper left-
hand corner of the screen. Thus, the view-
er can sce what’s happening on the other
channels without interrupting the pro-
gram he is watching.

A Main Frame Round-Up replaced the
Television Characteristics Charts that ap-
peared regularly in Radio-Electronics
not so many years ago. It ran through two
1978 issues and described 46 main
frames. (Meanwhile, “Looking Ahead™
listed the seven remaining U.S. TV man-
ufacturers.)

The oscilloscope—taken for granted
but receiving little space in the maga-
zines——received duc attention in a special
12-page section in the May 1978 issue.
Triggered., delayed-sweep, dual-trace
scopes were described and other scope
features discussed in this section.

A portable tape player that speeds
speech up to 2 and '/: times for play-
back—or that slows it down to 60 percent
of the recording time if desired—was
developed by the Variable Speech Con-
trol Company of San Francisco. This may
help the problem of tape correspondence
by bringing the time required to listen to
a letter nearer to that in which it can be
read. And the slowed-down transcriptions
can be useful in following difficult techni-
cal descriptions or learning a language.

Television may be on the threshold of
another period of transformation and ad-
vancement as the 1980’s begin. Experts
are beginning to say that our present stan-
dards are outmoded. Don Fink, who was a
member of the NTSC committee that sct
up the present standards, so informed an
IEEE luncheon, stating that a 1,000-line
system, with a wide-screen aspect radio,
would give TV viewers the equivalent of a
35-mm moving picture.

VCR's, Videodisc, and who knows
what else are in their early days now. On
the drawing boards are many other
unique clectronic devices. There is no
question that electronics will become
steadily more important to our everyday
life and there is no question that Radio-
Electronics will continue to keep its read-
ers up to date. For a look at 2029, you'll
want to read about the future of electron-
ics, elsewhere in this issuc. R-E
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In the long run, a magazine's value
depends on the quality of its contents.
And the contents, in turn, depend on the
authors. Many of Radio-Craft's authors
were developed by the magazine itself.
Because of its specialized readership,
that was a necessity. Neither the writer
for the popular journals, nor for the engi-
neering magazines, spoke the language
of the technician-hobbyists who make up
the bulk of Radio-Craft/Radio-Electron-
ics readership.

So the magazine's authors have been
to some extent a special breed. They
have ranged from at least one semi-illiter-
ate writer (whose only qualification was
that he knew what he was talking about
and could express it only in simple lan-
guage) to heads of college physics de-
partments.

The near-illiterate writer described the
replacement of a part in series of short
sentences, each beginning 'l . . ."” (i.e., |
unsoldered the three wires to the part. |
removed the nut holding it to the panel

. . etc.). We printed the item in more
conventional form, and should have
saved the original as an example in the
use of simple English. But nobody
thought it was possible to forget it—and
so we did!

When a person submitted even a short
technical hint that showed compatibility
with the Radio-Craft style and seemed
able to put his thoughts in writing, he was
encouraged. He would then sometimes
come back with a longer article, which
was often returned to him with sugges-
tions that he rewrite it. Even outright
rejections were regularly returned with
detailed suggestions. (One author and,
later, teacher of technical writing, Allan
Lytel, told his class: ‘‘Radio-Craft is the
only magazine whose rejections are
sometimes longer than the article.”)

It was through a rejection that Jack
Darr came to the magazine. His first
contribution was returned with the com-
ment; “It is worth about $35 to us, but if
we accept it at that price you will probably
never send another one.” Correspon-
dence continued to the point of planning
a coherent series on television servicing,
and his contributions increased until

he became the Service Editor.

One of the steps in developing authors
is to encourage reader-correspondents
to think for themselves. That sometimes
fails. (One correspondent wrote: “This is
a new low in reader service!”) On one
occasion it paid off beautifully. Otto Woo-
ley, who had occasionally supplied short
hints and “’kinks,’’ asked a question that
went something like: ‘““The circuit calls for
a 70-mA choke. | have a 75-mA choke,
can | use it?"" Especially jolted because
the reader had been a semi-author, we
reprimanded him mildly and called his
attention to a few of the electronic facts
of life.

We got no reply from Wooley, and were
about to consider him another case
where we'd been too '‘heipful,” when a
manuscript arrived—his first full-length
story. He went right through the circuit of
a small receiver, showing what parts val-
ues were critical and in what locations
large variations could be tolerated. (*The
RF screen bypass could be any value
from .02 to 2.0 uF without making any
noticeable difference.”)

The story was just what we needed,
and we printed it under the title “‘Circuitry
and Common Sense.” Apparently, other
editors also needed such a story because
it was reprinted in almost every country in
the world! We saw it first in the magazines
with which we exchanged publications.
Then, magazines we had never known
existed mailed us copies with the article,
including the only radio magazine in Tur-
kish that we had ever seen.

Once he learned that he could write,
Wooley contributed several other articles
until his early death (related to injuries
received in World War Il).

Another unexpectedly developed au-
thor was a young German, Otto von
Gericke, who sent in a hint that was inter-
esting but not as interesting as his name.
When we printed his suggestion, we used
the ancient spelling of his name—Otto
von Guericke. He came right back and
admitted he was a descendent of the man
who—because of his early work in pro-
ducing a vacuum—he called the father of
electronics. Later, he contributed a num-
ber of useful articles.

There are other ways of obtaining good
material. The television issue of 1965
carried an article entitled “World Televi-
sion,” written by E. Aisberg (the world's
foremost radio-television author, whose
book Television—It's a Cinch, has been
translated into 22 languages). Aisberg
suggested that some Europeans transiate
the initials of the American system,
NTSC, as “‘Never Twice the Same Color."’
RCA indignantly demanded equal time
and was mildly surprised that Radio-
Electronics seemed so willing to open its
pages for a rebuttal (by one of their top
scientists, who otherwise would never
have ‘“‘had the time" to prepare an article
for the magazine).

Unexpected talent sometimes lurks un-
der our very noses. The Question Box
editor, Schendel, wrote a ‘‘Letter to the
Editor’* that concerned service technician
licensing. We needed a story on licensing,
so sent him all the notes we had been
gathering on the subject and asked him
to write an article. He responded with a
reasonably good story. Then, some
months later he sent in two excellent arti-
cles on iron-cored components—mag-
netic circuits, a subject on which few are
competent to write but on which he was
an expert. We immediately sent a talent-
scouting questionnaire to all our au-
thors!

Once in a while, one author breeds
another. An article from a young woman
started out: “Whenever | need a little
extra money, my husband asks, ‘Why
don’t you write an article, like | do?’ "’ So
she wrote a story on the special problems
of radiomen’s wives, whose husbands
work hard in the radio shop all day and
experiment with new circuits or talk to
Timbuctoo all night, and sent it to the
magazine her husband wrote for. The
story was not particularly complimentary
to the craft, and even went so far as to
suggest that radiomen’s families tend to
be smaller than the national average.
Next time our author appeared in the
office, we complimented him on his wife's
work, but his replies were in monosylla-
bles. We wondered just what was the
cumulative effect of his well-meant sug-
gestion on his family life! R-E



HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They're able to measure signals as low
as ImV/division (with X5 vertical magnifier). It's a specification you
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X-Y operation for the dual trace models, and
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel. Now here's
the clincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.
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Hitachi..The measure
of quality.

8 V-302 30 MHz Dual Trace  $945.00
@ V-301 30 MHz Single Trace $745.00
® V15215 MHz Dual Trace  $695.00
® V151 15 MHz Single Trace $545.00

@HITACHI

Hitachi Denshi Amarica.lLtd.

For more information, contact

Hitachi Denshi America. Ltd..

175 Crossways Park West, Woodbury, N.Y. 11797
(516)921-7200.

-
L D O
ToN VARIABLE | VOLTRIOV

POS!
PAL X5 GAN

! N\

- umc

sensitive to
your Input.

CIRCLE 82 ON FREE INFORMATION CARD

6461 380100

-y
-h



RADIO-ELECTRONICS

~
N

/

Celebrate RADIO-ELECTRONICS’
50th Anniversary with our $ale

formerly

VIZ TRIPLETT

&5 PHILIPS |

HICKOK

FLUKE]
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New Portable Digital Capacitance Meter

mooeL 820

* Measures capicitance
trom O 1pF to 1 Farad

* Resolves to 0 1pF

+ 10 ranges for accuracy
and resolution

* 4 digit easy-to-read LED
display

* 0 5% accuracy

* Special lead insertion
jacks or banana jacks

«-Fuse protected

* Uses either rechargeable
or disposable batteries

¢ Overrange indication

Call For Our Price

3-1/2 Digit DMM with .5% Accuracy

(S prccision

MODEL

2810

* 3'; digit easy to read LED display
* 0 5% DC accuracy typical
* 1004 V. 01 resolution

* 10 ohm *ange and control to zero
tead resistance

* Selectable High- Low-Dower ohms
on four ranges

¢ Auto zeroing

Call For Our Price

LLEL 8022A

Extensive overload and transient protection

Rugged construction

Hy7Lo power ohms for in-Circuit resistance and diode testing
10 M{) input impedance doesn't load circut

200 hour battery lite — low battery indicator

Large LCD readout — 20080 counts

1 year calibration ¢ycle

One-hand operation

A NOW $129.

-
cesscane

BASIC

SPECIFICATIONS

| scvets | wcvems Joc comemt [ accaron | on
Resolgtion 100 u¥ 100 w¥ 1ak 1uh 0

| Accuracy 2541 1. +2° 41 1542 | 02

DIGITAL MULTIMETERS

80204 NOW 0.1% Basic dc accuracy

» 26 Ranges—5 Functions plus New Conductance Function tor up tlo

10,000 M1) Leakage Measurements

Extensive Overload and Transient Protection

Rugged Construction— 2Year Warranty - -

Hi/Lo Power Ohms for In-circuit Aesistance and Diode Testing -

10M0 AC/DC input Impedance Doesn’t Load Circuit

200 Hour, 3V-Battery Life—Low Battery Indicator

Large LCD Readout—2000 Counts o0
0 1% Basw: dc accuracy ,-,2-,!

One Hand Cperation

+ Compiete with Battery and Test Leads

The now Fluka BQ20A continues the standard of exceilence
ful BOOOA mult mwter family Many leatures set the 8020A af a Iruly excepfional
instrument Twanty-lour ranges and § functions Include m ng capability up to
1000V dc 750V ac 2A ac‘dc and 20 MO HI/LO ohms included for in-crrcut
resstance and diode tast capebility In addition. a new Conducldnce funchion allows

d leskage up 10 10.000 M:1, & must for circurt board work
and component chacking

the Mighty success.

The 8020A has been designed with the uses in mind and fealures exciusive one hand
operation For hatsh service environments, Ihe BO20A has & ruggedized case and
extensive over'oad/transient protection cked up by 8 1-year warcanty Long te
sStatwhity {1-yeas cahbration cycie) is @sceitent with only three cal adjustments Up 10 $'| 69
200 houss of continuous Op#rALON CAN De epecied from & sngle OV slkatne Dattery .

FREE CASE witH 8020A

a4 PRecision

80MHz Counter with Period Function
mooeL 1820

* 5MHzZ 1o 8BOMHz reading guaranteed—
100MHZ ypical

¢ Period measurements from 5Hz
to 1MHz

* Penod average. auto and manual
positions

¢ One PPM resolution
* Totalzes 10 999999 plus overflow

¢ Elapsed time measurements from 01
to 9999 29 seconds plus overtlow

¢ One-megohm input resistance

Call For Our Price  * Bright 43" high LED readouts

LCR-740 e~

Transistosized LCR Bridge

LEADER

Instruments Covrp

Regular price $350

$299.%

¢ Highly accurate 3 unit digital readout

* Measures nductance (L) Capacitance (C)
and Resistance {R}. within = 0 5% accuracy

* Operates on one 9V battery

New Low Distortion Function Generator
B Precision

mooeL 3010

* Generates sine. square and tnangle
waveforms

¢ Vanable amphtude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MRZz in six ranges
* Push button range and function selection

« Typical sine wave distortion under 0 5%
from 0. 1Hz to 100kHz

* Variable DC oftset for engineening
apphcations

* VCO external input for sweep-frequency
tests

Call For Our Price

New Sweep/Function Generator
mooe. 3020

PRECISION
¢ Four instruments in one

package—sweep generator fun
ton generator pulse generator
tone-burst generator

Covers 0 02Hz-2MH2
* 1000 1 tunming range

Low-distortion tugh-accuracy
outputs

Three-step attenuator pius
vernier contr

Call For Our Price

Internal knear and log sweeps

* Tone-burst output (s tront-panel
externally programmable




Sored

o4 PRECISION

LEADER

DORIC

Non-Linear Systems

ERDATA PRECISION

FINAL
CLOSE-OUT

DUAL-TRACE 5’’ 30MHz
TRIGGERED SCOPE...

MODEL

PRECISION
=K 1474

Call For Our Price

* Rise ime 11 7 nS or less

« Built-in signal delay line permits view of leading
edge of high frequency puise nse ime

* Tnggers on signals up to S0MHz
* 5mV cm vertcal sensiti.

s Mode automat cally shifts between CHOP
and ALTERNATE as you change sweep time

¢ Checks most digital logic circuntry. including ECL

* High accuracy ten position vertical input attenuator

* Flat response with smooth rollotf past 30 MHz

« PDA CRT with P31 phosphor

* Built-in high- and low-pass hiters

* Maintains calibration accuracy from over 105-130
VAC and 205-260 VAC

* 20 calibrated sweeps — 0 2 uScm —0 55 cm

+ Ditferential nput capabiiity

* Algebraic additon and subtracton

« Built-in RF detector tor modulation envelope display

« llyminated graticule

PORTABLE OSCILLOSCOPES

ﬁ/ Non-Linear Systems
4

Single Trace 15MHz

Reg prce $S318

$269% $359%

BATTERY OPERATED

Dual Trace 15 MHz

Reg price $435

Dual Trace 30MHz

Regular price $559

$459

Automatic Transistor Checker

LEADER

Instroments Corp

MODEL

LTC-906

Regular price $189

$159.%

Lights Up. Sounds Off. Measures.
Identifies. Displays.

* A multipurpose. portable. transistor checker
automatically better for laboratory. shop
and school

+ Checks transistors, FETs, diodes good or bad
& 1n or out of circut

« Automatically tests a broad range of parameters
with simple. program on-off switches—no
contusing buttons or lead changes

* Automatically identihes Germanmum or Silicon.
plus emitter base and collector

« LED display plus audible tone indicates
detective or gocd performance

« Absolute meter readout of DC parameters

Lab-Quality
Semiconductor Tester...

4 Precision

* Measure F 7 of bipolar transistors up to
1500 MMz

* Nondestructive testing of transistor and diode
breakdown voltages

* Measures transistor beta or FET gm

* Measures all transistor breakdown and leakage
parameters

* Fas! testing of transistors, FET's. and SCR's—
n or out-of-crrcunt

* Base diagrams are not required
* No biasing information required
« |dentihes all teads of transistors and SCR s

« Automatic dentification of PNP NPN types and
N- or P-channel FET's

Call For Our Price
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WHEN THE GOING GETS TOUGH,
BECKMAN'S NEW DIGITAL MULTIMETERS
KEEP GOING.

Featuring new continuity function.

If you've ever been troubled by a faulty multimeter 7 functions, 29 ranges. and 0.25% Vdc accuracy is only $130.
or had to use one that wasn’'t quite up to the tougher jobs The Model TECH 300 with 0.5% Vdc accuracy, but
your troubles are over. Now there's the Beckman line without the continuity function or the 10-amp current
of digital multimeters. A new generation of 3% -digit ranges. is just $100.
models that combine superior reliability with highly Whichever model you choose. you get a multimeter
versatile features. that won't let you down. There's exceptional overload and

Features like a unique continuity test function. With 6KV transient protection, plus ruggedness to take a
Beckman's new Insta-Ohms™ quick continuity indicator. 6-foot fall and to come up working.
you no longer need an analog VOM for fast, convenient So get the Beckman digital multimeter that performs
continuity checks. and keeps on performing. No matter how tough the

There's also 10-amp current ranges. in-circuit resis- going gets. For information on the complete line and
tance measurement capability in all six-ohm ranges, a accessories, write or call your local distributor or the
dedicated diode test function. and up to two years normal Advanced Electro-Products Division. Beckman
operation from a common 9V battery. Instruments. Inc., 2500 Harbor Boulevard. Fullerton,

The Model TECH 310 with all these features, CA 92634, (714) 871-4848. ext. 3651.

BECKMAN

CIRCLE 22 ON FREE INFORMATION CARO
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AUTOMATE
YOUR HOME

Tailor this programmable
control system to do the job

NOEL NYMAN

YOUR HOUSE CONTROLLED BY COMPUTER!
What was science fiction a few years ago
is a practical reality today or is it?
There are several problems you’ll encoun-
ter if you computerize your home. This
article deals with a system that tries to
overcome some of them.

Connecting a computer to house clec-
trical systems requires special interfacing
circuitry. The computer nceds inputs to
tell it what’s happening in the outside
world. Also, its outputs must be connect-
ed to the devices you wish to control. The
input and output circuits should isolate
the computer from the house line voltage,
and should also allow the computer and
the people living in the house to control
the same devices without disturbing cach
other.

There are ready-made interfaces and
kits that do this. Most of them use modu-
lated radio waves carried over the house
wiring. Such circuits are expensive and
complex. The assumption is that most
people don’t want to *“'run wires all over
the house.” While this may be true of
many homeowners, electronics activists
enjoy spending time on their projects.
Running wires does take time, but it also
drastically reduces the cost of interfacing.
The noise problems that sometimes
plague even sophisticated RF systems are
eliminated, and the interface we describe
here allows both computer and human
control of the same device without dis-
turbing either living patterns or computer
programs.

Another sct of problems concerns the
computer itself. Hobbyist machincs are
usually short on memory. We all nced
more memory than we have, and even a
simple program for a few appliances takes
an important part of that limited space.

The computer must run all day every day
without shutdown to maintain control. To
time electrical systems, a real-time clock
is nceded. This is an expensive option in
machines designed for it and difficult to
add to others. And the biggest problem is
very basic to many of us . . . we don’t
own a computer yet!

The system described here is a dedi-
cated control. Rather than tic up a com-
puter, the control circuits are designed
around discrete logic. The system is “pro-
grammed”’ using wire and a patch pancl
rather than software. This drops the cost
dramatically, cspecially if surplus parts
are used. The interface uses simple cir-
cuits with few parts. Even if all new
components are used, cach device-con-
trolling circuit can be built for under $10.
If vou don't own a computer, you might
want to build an entire system similar to
the one described here. If you do own a
computer, the interface circuits may help
you expand your machine to control your
house.

A basic part of the control logic is the
real-time clock. Clock IC's are readily
available; but to control electrical devices
you need separate outputs for hours, min-
utes and, if used, seconds. These outputs
aren’t readily available from conventional
clock IC’s. | built up a clock using count-
ers and decoders. For reasons that will be
cxplained later on, | used a 24-hour
format and 1 needed only hour and min-
ute outputs.

Figure 1 is the block diagram of the
house-control system. A divide-by-60
counter is clocked by 1-second pulses to
count 60 scconds. A divide-by-10 counter
clocks a divide-by-6 counter to get the
divide-by-60. Any other arrangement can
be used that achieves the same result: for
example. a single-IC programmable
counter.

-
N

’ s RTE N
FRONT PANEL of logic system has house lay-
out. LED’s show status at different points.

1 got the 1-second pulse from the flash-
ing colon on a digital clock display, and
used a resistor voltage-divider network to
drop the pulse to the proper voltage level.
Another approach would be to use a low-
voltage transformer and Schmitt triggers
to provide 60-Hz pulses and a divide-by-
60 counter to get 1-sccond pulses. Both
methods provide power-line accuracy that
is adequate. A DPST switch changes the
real-time clock input to a frec-running
astable with adjustable frequency that
provides sctting pulses.

The seconds counter clocks another
divide-by-60 that counts minutes. Since |
wanted control that is accurate to individ-
ual minutes, | used decoders for the
outputs of both sections of this counter.
The first section provides a logic | or
logic high for each minute as it's counted
(the 7442 decoder outputs go low or to a

6261 390100
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VARIABLE
ASTABLE
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7404 _~© =10
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(555) 7404
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M

8280
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RESET

—1 S 7442
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1H
2H
3H
ﬁ—-» 4H
—————— 5H
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LI 1

\

o o HIMIN
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1/23
P —— 1412
HIGH 7400
OUTPUTS | 4He— |
™S

NDTE: ALL MIN, HOUR, DAY
DUTPUTS GO TD
INVERTERS, THEN
TO PATCH PANEL

FIG. 1—BLOCK DIAGRAM of the house-control system. It is basically a combined clock and calen-
dar providing logic outputs for seconds, minutes, days and hours.

logic zero that is inverted to a logic 1).
When the counter resets at a count of 10,
it clocks the divide-by-6 counter to count
10 minutc intervals. The decoder pro-
vides the 10’s minutes signals. When the
10’s minutes counter resets at a count of
60, it clocks the hours counter. This is a
divide-by-24 counter that is otherwise
similar to the minutes counter. At a count
of 24, the hours counter fires a one-shot
that resets the hours counter, clocks a
divide-by-7 counter and provides a mas-
ter reset puisc that can be used by other
circuits. The divide-by-7 counter is de-
coded and provides day-of-the-week out-
puts.

Figurc 1 shows that the SAT and suN
outputs are combined into WEEKEND zcro
and WEEKEND | outputs. To provide a
pulse cvery minute is handy, and the **50™
output of the seconds decoder was used to
provide a long pulse width. Pulses with
2-sccond periods are handy for flashing-
alarms and this signal, labeled +2 sEc,
comes off the seconds counter.

The outputs of the minutes, hours and
days counters arc conneccted to LED’s
(not shown) as a visual indication to heip
in setting the clock. An inverter changes
cach signal to a logic I, and cach signal is
connccted to a patch panel.

I used a surplus wirc-wrap board for
this project, with the 1C sockets forming
the patch panel. Small-gauge wire fits

nicely into the individual socket holes.
The logic-circuit inputs are also connect-
cd to sockets, and “‘programming” the
system is a simple matter of inserting
wires into the appropriate sockets. If you
plan never to change the programming,
you could omit this procedure and wire
the clock directly to the logic.

The simplest form of computerized
house control turns an electrical device on
and off oncc every 24 hours without any
nced for human control. Let's take for
cxample a hot-water heater. As an cner-
gy-saving mecasurc you want to turn the
heater off late at night when hot water
isn’t nceded and turn it on in the morning
carly cnough for a hot shower.

20H 0— TD INTERFACE

3HO—
30M 1/2 7820
oM SET g

LATCH*

0220— CLR
ik °c 1127820

oM o—

FIG. 2—LOGIC to control water heater. Top
gate turns it on, lower gate turns it off.

*SEE TEXT

Figure 2 shows the logic to control this.
Two four-input NAND gates have their
inputs connected through the patch panel
to the clock. When all four inputs of one
NAND gate go high, a latch is set, and the

S — T
.—ﬁ
gl I 7T B Y
RESET
—— 1]
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— LK 7476
50MS CLR
T
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HH O— ™S
Ho— |
MmMo_] 1727420 —
Mo—

FIG. 3—FOR MANUAL OVER-RIDE, one-shots
are used between gates and clocked latch.

latch output turns off the heater via an
interface (described later). When all four
inputs of the other NAND gates go high,
the latch is cleared and the heater turns
on. If you want the heater to go off at
11:30 pm (2330 hours) and on at 5 am
(0500 hours) the inputs are patched to
the clock signals, as shown in Fig. 2.
Using a 24-hour format climinates the
need for an AM/PM input for cach gate.
If you want to time accurately to the
second, you need six-input NAND gates. If
timing to a 10-minute interval is OK (as



it usually is for these applications), three-
input NAND gates will suffice. The fewer
the inputs, the fewer total 1C’s you'll
need. The latch can be formed either
from part of a flip-flop or from two cross-
coupled NOR gates.

Most houschold devices are controlled
by humans, however, and some provision
must be made for people to override the
logic circuits. When you start to comput-
erize your home, you may find that sell-
ing the idea to your family is the hardest
part of the project. Your spouse may have
enjoyed the stereo amplifier and thought
the electronic dice game was cute, but
may be very reluctant to have you tinker
with the house lights and clectrical appli-
ances. Therefore, anything you can do to
make thesc controlled devices behave
normally when operated by people will
help.

To allow human control, several gates
are added to the basic circuit, sce Fig. 3.
The input NAND gates now sct and clear
the latch via one-shots. The latch has
been changed from an RS flip-flop to a
clocked flip-flop. and a switch and a one-
shot clock the latch. The output goes to
an interface as before. The NAND gates set
and clear the latch; but any time the clock
one-shot is fired by the switch, the latch
changes state. This means that people can
turn the controlled device on or off
regardless of what part of the program
the logic is in. Clocking the latch does not
change the logic cycling, and the device
still turns on and off as programmed.

If you use a computer instead of IC
logic for your system, you can replace the
NAND gate outputs with computer out-
puts. The one-shots for the set and clear
signals are used because people can't
clock the latch while the set or clear
inputs are low. Not using the one-shots
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LOGIC CLOCK and logic circuits are at teft. The
interface board is at far right.

means there would be two I-minute peri-
ods each day when the device couldn’t be
human-controlled. The one-shot on the
clock input has a long period (50ms) and
prevents extra triggering impulses result-
ing from switch-contact bounce. The oth-
er one-shots have shorter periods—about
I ms. Only a brief switch pulse is needed
on the one-shot that clocks the latch.
Most house lights and switched outlets
usc wall SPST toggle switches. Lights
that are turned on or off from two loca-
tions use SPDT switches (also called
three-way switches) that look the same

DISPLAY PANEL is hinged to permit access to
logic, patch and interface boards.

except for the ON and OFF labels. These
SPDT'’s are break-before-make or non-
shorting switches. As they arc thrown,
both circuits are open briefly. You can
replace the existing wall SPST switch
with an SPDT switch and clock the latch
without running additional wires to the
wall box. The cable that goes to the exist-
ing switch is located and cut at a conve-
nient point. The SPDT switch is installed
with one wirec going to the common
connection (a black screw), and the other
going to borh of the other connections.
Turn the AC power off before working on
the house circuits. Follow local electrical
codes in terminating the unused end of the
cable.

The wire spliced to the switch side of
the cut cable carries logic-level voltage
and can be small-gauge wire. The input of
the one-shot is pulled high by a resistor
and grounded through the SPDT switch.
When the switch is thrown the ground
circuit opens briefly, the one-shot input is
triggered when it is pulled high by the
resistor, and the latch clocks. When a
person operates the switch, the wall sys-
tem seems normal; throwing the switch
changes the on/off state of the device, yet
the logic still has control. If two or more
on/off cycies are needed, more four-input
NAND gates are used with their outputs
OR’ed to the one-shots.

Other applications

There are other useful inputs besides
time and wall switches. You may want to
trigger circuits when doors are opened or
closed. Commercial magnetic-reed
switches are available for this purpose,
but it is easy to make your own by remov-
ing the switch section from commercial
magnetic-reed relays. If you can remove
the moldings from around doors and win-
dows, you can mount the switches behind
them and run the wires where they won’t

vee
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REED SWITCH.
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= SWITCH CLOSED

FIG. 4—MAGNETIC SWITCHES trigger the con-
trol logic when doors are opened or closed.

be scen. The magnets controlling the
switches can be mortised into the door or
window so that the switches are com-
pletely invisible. Figure 4 shows a typical
input circuit for a magnetic switch. The
capacitor and resistors condition the in-
put, and the resistor feedback across the
inverters provides a snap action or
Schmitt trigger. The inverters outputs
can provide OPEN zero and OPEN 1 signals
to the patch panel.

A light sensor can be used to sense that
a lamp is on without having to install
extra wires to the lamp itself, (a typical
circuit is shown in Fig. 5) A photoDar-
lington transistor (for example, an FPT
120 625) is mounted necar the floor and
aimed toward the lamp being sensed.

Vee Vee 2

\\

56082

FIG. 5—LIGHT SENSOR may be a phototransis-
tor or a sensitive photo Darlington.

Vee Vee
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FIG. 6—PHOTORESISTIVE CELL has enough
sensitivity for use in dusk/dawn sensor.

A dawn/dusk signal is also uscful.
However, the Fig. 5 circuit may be too
sensitive for this input. Figure 6 shows a
simple photoresistive cell that is mounted
outside the house facing west. The resis-
tors in series with the cell are selected to
bias-ofl’ the transistor during the day. As
the sky darkens, the photocell resistance
goes up until the transistor conducts
sufficiently to energize the relay. The
variable resistor is adjusted to trigger the
relay at the desired darkness level.

Circuit applications

Now, for some actual circuits that [
use. In my houschold we must take our
garbage cans out on Thursday mornings.
It was easy for us to forget to do this, and
became a good logic-circuit application.
Figure 7 shows the circuit | used. A
three-input NAND gate (IC1) receives
input signals from DOOR OPEN [, a
clocked-latch Q output and the real-time-
clock THURS output. On any day but
Thursday, the THURS output is low and
nothing happens. At midnight on
Wednesday, THURS goes high. At 4 am,
4H and zeroH are both high, output 1C3
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FIG. 7—GARBAGE DAY circuit sounds alarm as
you start out on day garbage is collected.

goces low and sets 1C2. With the latch set,
IC2’s Q output gocs high. Two inputs to
ICt are now high.

When the door is first opened in the
morning, the third IC1 input goes high;
its output gocs low, is inverted by IC4 to
bias-on a transistor that powers an oscilla-
tor outside the front door. The sound of
the oscillator reminds us to take out the
garbage. The clocked input to the latch is
used to prevent the oscillator from being
activated all day Thursday whenever the
door is opened. The clock triggers on a
negative-going pulse edge so the high-

00H 0—

T0
INTERFACE
O
20H O—f
3H o—] T
30M o—
SET o
IC3 p
12
RELAY
o 1| Bt
O_—I N
gA;” AMPLIFIER
+ 3 C 7K ON
cc

FIG. 8B—STEREO ON reminder flashes bedside
lamp if stereo is advertently left on.
going inverter output that turns on the
oscillator doesn’t affect the latch. When
the front door is closed, the inverter
output goes low, turning the oscillator off
and clocking the latch. The G latch
output gocs low and pulls onc of IC1’s
inputs low, preventing further circuit ac-
tion. At midnight the THURS signal gocs
low. holding the latch in a cleared state
and the IC1's THURS input low for the
next six days.

Here’s another circuit 1 devised: | have
remote speakers in my workshop, and |

THO— 23
20M o

REMOTE

used to leave my sterco system on inad-
vertently. Figure 8 shows a circuit that
flashes a night light in the master bed-
room if the sterco is still on after 11:30
pm. IC1 scts a latch at 11:30 pm (23.30)
and a low-going signal at dawn clears the
latch. The Q output of IC2 drives one
input of 1C3 high. Another input of IC3
goes high when the sterco is on. This is
accomplished by using a 120 VAC relay
located at the amplifier. The relay is
plugged into the switched outlet on the
amplifier, but any appliance can provide
an “on” signal by using a relay operated
by the appliance’s on/oft switch. The
wires running from the relay to the logic
circuit can be small-gauge wires since
they carry only low voltage.

With the “stereo-on™ input high and
the latch input high, 1C3’s output gocs
low and high alternately with the
+2SEC alternations. The NAND gate out-
put is inverted and interfaced to the night
light.

The most complex circuit, shown in
Fig. 9, in my system controls the porch
light and a lamp ncar the front door that
is operated via a wall-switched floor out-
let. Although the circuit may seem very
involved at first, you can use its compo-

DAY 0 0 SET 0} ﬁ LaRp b=
1c24 ™S 0IF LAMP | O—
ON
CLR
00H
6H Ic29 ic3 )
50M O— |
00K ::] IC25
6H IC26
WK END 00— ——
TIMEO o
0AY 0 © i = 2 } !
1MS Q /
~ 1c1a ’
WALL
SWITCH © | L...5 ' SET 0p——o 70 LAwP
soms O t CLK
WALL 1c18 _ |
SWITCH O — a = CLR
00H O—f 50 MS ‘ 1c10 J
8Ho—] 1C30 L]
20M0—
L1 1c9 L - ——————1
c21
20H 0— 8sEc 0 g SET T T0 PORCH
3Ho—] Ica 1620 o CLK SET o O LiGHT
30M 0— 122 CLK
SET — 0
™ & Ui —_W CLR
1c5 ‘
a Ic8 A
CLR 1C6 31 }—
oaYgo— —J M8 —/
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000R o
OPEN1 T
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1613 VAL 8 af—
1C16 ..
g d
IC15 CLK
+1MINO———— CLR
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FIG. 9—COMPLEX CONTROL turns porch lamp, and one other lamp, on at 11:30 pm and off at dawn.
Circuit is not fooled by shadows or bright light flashes.



nents or develop ideas from it to achicve
almost any kind of sophisticated control
for a housc clectrical system. This circuit
grew one stage at a time and its construc-
tion may be more involved than necessary
for your particular application. 1 suggest
you cxaminc it carefully to sec how you
could save IC's in your own system.

Figure 9 shows the complete porch
light and lamp circuit. Using the SPDT/
one-shot technique described earlier. the
wall switches still allow human control of
the light and lamp. The first logic control
turned the light and lamp on at dusk and
off at 23:30. To avoid falsc triggering, the
dusk sensor described carlicr is connected
through inverters (providing DAY | and
DAY ZERO signals) to a counter; sce the
circuit shown in Fig. 10. The counter is
clocked by the + 1 MiIN signal and after 8
minutes, scts a latch that provides a
TIMED DAY zero signal that goes high 8
minutes after dusk. Dawn or the DAY zero
signal clears the latch so that dark periods
of less than 8 minutes or cloud shadows
don’t turn on the lights.

1 added another circuit to prevent this.
One of two other lamps arc usually on in
addition to the front door’s logic-con-
trolled light. One of these lamps is wall-
switch controlled, and | placed a relay in
parallel with it to provide an *“*on™ signal
to the control logic. The other lamp is of a
more conventional design. Instead of add-
ing a rclay and wires to the lamp, | used
the remote light sensor with a photoDar-
lington input. If cither of these lamps is
on, onc IC11 input is low. This makes one
IC10 input low and prevents the 23:30
onc-shot pulse from passing through
IC10 to clear the lamp latch. The lamp
stays on at 23:30 even though the porch
light goes off.

When the guests lecave, it's convenient
to have the porch light come on, stay on
until they reach their cars, and then turn
off.

To accomplish this, the IC5 Q output
sends onc input of 1C12 high. The other
input goes high with FRONT DOOR OPEN 1.
The 1C12 output sets latch 1C13 and fires
onc-shot 1CI14 so that the porch-light

v TIMED
cc DAY
+HIMINO——— 0
(TO FIG 9)
o " VAlé
™ CLK 1ca

RELAY CLR SET a
CONTACTS
CLOSE AT I ’__——_r IC6
DUSK =

CLR

o] o]
DAY 0 DAY 1
DUTPUTS DUTPUTS

FIG. 10—THE LOGIC DELAY circuit prevents the porch light from coming on until 8 minutes after
dusk. Shadows or dark periods shorter than 8 minutes don't turn on the lights.
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FIG. 11—HOW INTERFACE RELAYS provide total isolation between the logic voltages and the
higher voitages used to power the control devices or stages.

The TIMED DAY O signal sets the porch-
light latch and the lamp latch through
one-shot IC1 and AND gates 1C2 and 1C3
(Fig. 9). In the descriptions that follow,
we'll assume that any other gate inputs
are as they must be to allow the gates to
function as described. AT 23:30, 1C4 scts
latch ICS5, and its Q output tires one-shot
1C6 through IC7 and 1C8 to clear the
porch-light latch through [C31 and the
lamp latch through 1C9 and 1C10.

In our home whenever we have visitors
in the front room at 23:30, since it would
be rude to have the indoor lamp turn off,

latch is set through 1C2. The porch light
then comes on. When the front door is
closed, IC12’s output gocs high. The
IC13 latch is still set and IC15 will go low
once-per-minute with the +1 MIN input.
This output clocks counter IC16, which
counts minutes. After 8 minutes the
counter fires onc-shot 1C17. This clears
the porch-light latch through IC31 and
clears IC13 and IC16. The porch light
stays on for 8 minutes after the door is
closed and then turns off.

] also wanted to be ablc to leave the two
lights on past 23:30 in case somcone

stayed out late. ldeally, this circuit should
be cnabled casily without additional
switches. | decided to use the porch-light
switch. When the porch-light wall-switch
one-shot [IC18 clocks the porch-light
latch, it also fires one-shot 1C19, which
has a period of about 8 scconds. When
1C19’s output Q is high, it allows the
IC18 pulses to pass through 1C20 to a
counter. IC21. If the switch is thrown
four or more times during the 8-second
period. 1C21 sets latch 1C22. The latch Q
output controls the path of the 23:30
pulse. With onc input of 1C7 low, its
output stays high at 23:30, and the porch
light and lamp stay on. When the front
door is opened and then closed. the 8-
minute counter described carlier cycles
and clears the porch-light latch again
However. this pulse also clears counter
IC21 and latch 1C22, and places latch-
output Q high. Latch 1C5 output Q s stilt
high, so 1C7 goes low and fires one-shot
IC6, which also clears the lamp latch.
Eight minutes after somcone returns
home and closes the door, the porch light
and lamp both go off.

Memory circuit

The final circuit (sec Fig. 9) is a
memory circuit that is used to retain
information from the previous day. Dur-
ing the dark winter mornings. when | go
to work. | like to keep the front room
lamp on when [ leave. On weckends or
mornings when it’s light outside, the
lamp doesn’t have to come on at all. In the
memory circuit, [C23 sets latch 1C24 il it
is not vet dawn at 7:20 am (DAY ZERO is
still high). Nothing cls¢ occurs that day,
but at 6 am the following day, 1C25
output goes high. If the day is a weekday
(WEEKEND ZERO isn’t low), 1C26 goes
high and, through 1C27, fires one-shot
1C28, which sets the lamp latch. At 6:50
am cvery morning. latch 1C24 is cleared
by 1C29 so the lamp only gocs on at 6 am
if it had been dark at 7:20 the previous
day. Then, IC30 fires onc-shot 1C6 to
turn the lamp off at 8:20 am; and 1C30
acts as a master backup circuit to the
entire turnofl” system. If the porch light
was cnabled to stay on past 23:30 but the
front door wasn’t opened all night, 1C30
will turn off the porch light too.

Relays

The circuits | chose to interface to the
120 VAC house wiring usc relays. Opto-
isolators would work as well for the
logic-voltage sections of the interface.
Magnetic-reed relays that operate on low
voltage draw little current and are avail-
able from surplus outlets or by mail
order. Relays offer total isolation between
the logic voltages and the higher voltages
used in the following stages. Using reed
rclays involves only a few components
(sce Fig. 11). A small-signal NPN tran-
sistor, Ql, provides a ground path for the
relay coil. When the logic-level input
signal goes high, it biases Q1 on through
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a current-limiting transistor and ecner-
gizes relay RY 1. Don’t forget to include
the diode across the relay coil to limit
back EMF surges. The LED shown in
Fig. 11 is optional for a display of which
logic systems arc ON.

Reed relay contacts have a current
rating that is much too low to operate
120-VAC systems directly. Having the
120 VAC control in a central location
means running grounded NM house ca-
ble from many locations; this adds to the
project cost. To avoid this | used a second
relay at or near the controlled device.
Using a transformer with a high-current
secondary, | ran a 12 VAC line wherever
necessary throughout the house. Near the
controlled device | installed the second
relay, RY2, which is energized by Q2
when the logic-controlled relay RY1 con-
tacts close.

You may need a small filter capacitor
across the bridge output. It may be less
expensive to use four separatc diodes than
a commercial bridge assembly. A supply
of 50 PIV at 1 A or more is fine for these
diodes. Although it is possible to use any
12 VDC relay whose contacts will handle
120 VAC with enough current rating, |
found that 24 VAC relays work very nice-
ly on 12 VDC. These relays run cooler
and arc easier to obtain on the surplus
market. The ones | used draw 0.25 A at
12 VDC. | used surplus power transistors
rated at about 20 watts to insure that they
would run cool. This part of the interface
may not be easy to reach once installed,
and overrating component values will
minimize failures.

Relay RY2 will probably have several
poles of contacts; use all of them in paral-
lel to reduce on contact arcing. You may
want to use a 0.01-uF, ceramic disc and
100-ohm, '/>-watt resistor in series across
the relay contacts to reduce both arcing
and electrical noise. Then, decide wheth-
er the device will be on or off most of the
time. If the device will usually be off,
wire it to the normally open contacts;
energizing the power relay will turn the
device on. If the device is on most of the
time, wire the contacts normally closed.
The logic signal will energize the relay to
turn the device off. You can use this
circuit to control the hot water heater.

The 12 VAC supply should run
through relatively heavy wire—16-gauge
or 14-gauge lamp cord is recommended.
Although local clectrical codes may cover
such low-voltage wiring, the wires can
usually be run in any convenient manner
without using eclectrical boxes, etc. The
connections to the power relay, however,
are 120 VAC and must conform with
electrical codes. In general, this means
that the relay must be mounted in an
approved electrical box that may need to
be properly grounded. There may be
restrictions on how the wire can be run
from the relay to the controlled device;
check your local codes. You may want to
place your circuitry inside an external

cabinet near the controlled device. The
cabinet would have its power cord
plugged into a wall receptacle, plus a
convenience outlet to control the device.
This would avoid most code restrictions.

If you’ve never donc any house wiring
or if you plan to remove drywall or plaster
to run new wires, check out do-it-yourself
books. These booklets are available in
many hardware, drug and grocery stores,
and are geared to the novice. You'll find
the circuit descriptions are oversimplif-
ied, but the books do contain step-by-step
ideas on how to run new wires. Running
wires under or over the rooms is obvious
if you have an attic or a basement. But it
may not have occurred to you to run wires
behind baseboards and through walls us-
ing easily patched small holes. I found
these do-it-youself booklets invaluable,
and so far I've installed my system using
over ten 120 VAC interfaces without
having to make any noticeable changes in
the living arecas.

CONTROL RELAY used as interface to line-
operated devices is in approved enclosure.

The logic used

The logic circuits I used are TTL, but
CMOS circuits should work equally well.
I used TTL circuitry because |1 had the
1C’s on hand. A system as complex as this
has a high IC count, and TTL circuits
will require a power supply of scveral
amps at a tightly regulated 5 volts. Fan-
out to the patch panel has to be consid-
ered with TTL circuits too, so CMOS
IC’s might be a better choice for a large
system.

Helpful hints

If you do choose TTL IC’s, here are
some tips that might be helpful. I used
74123’s for the one-shots instead of the
more popular 555. You’ll find some one-
shots triggered by high-going pulses and
others by low-going pulses. You'll also
find that both the Q and Q outputs of
one-shots are used. This is easy with the
74123 and requires no more socket space
per one-shot than the 555.

| also had some 8280 counters, which,
unlike the more common 7490’s, are
loadable counters. An 8280 works fine in
these circuits but, my counter had the
alarming habit of resctting to 9999 in-
stead of zero, and occasionally it would
reset at a count of 5 instead of 10. | found
that tying the LOAD ENABLE and all LOAD
inputs to V. corrected the first problem,
and a 0.01-uF ceramic disc at the socket
from the clock input to ground cured the
second problem.

When you design your control system,
keep track of the unused gates on the
IC:s. If you need an inverter for example,
you can use an unused NAND or NOR gate
from another IC. Use ceramic discs
across the supply lines at every other
socket—minimum. Supply lines should
be of heavy gauge wire. Use a surplus
wire-wrap board or perforated board and
wire-wrap sockets if at all possible, even if
you have to invest in wire-wrap equip-
ment. The tools are relatively low-cost,
and it is easier to change your designs as
you go along. If you must use a printed
circuit board, breadboard everything first
and construct the system one circuit at a
time. It is helpful to use 0.01-uF discs on
all the input signals coming into the logic
board. These capacitors to either ground
or to V. help shunt noise pulses.

Document ALL your work. Use color-
coded wire if possible, and label wires if
necessary. ldentify every wire and com-
ponent on paper. Years from now you
may have to troubleshoot your system
and writing everything down will save
many hours of tracing circuits and wire
runs.

A wall-mounted LED display isn’t nec-
essary, although it looks impressive. It is
helpful to have LED’s indicating the
outputs during the troubleshooting setup
for isolating problems. You can use
switches to simulate the various inputs
such as DUSK and DOOR OPEN in check-
outs or troubleshooting. Switches wired
across the logic relay contacts of RY 1, as
shown in Fig. 11, can be used to operate
controlled devices manually if the boards
are powered down for any reason.

Other circuit ideas

Here are some circuit ideas to add to
your basic system:

1. Add a crystal-controlled clock and
battery power to maintain timing in case
of power failure.

2. Use door and window monitors to
warn you as you leave the house that
some entries are open or unlocked.

3. Add smoke and fire detectors; Use
commercial detectors, but have each de-
tector sound a unique series of pulses, and
trigger the other alarms with the same
sound so you know immediately where
the fire is located.

You can also use the logic control to
protect your house against burglary when
it is unoccupied by turning the house
lights on and off automatically. These
circuits should be set to operating in
somewhat random fashion over several
days. They should start operating before
dusk as during normal operation when
the house is occupied. Regardless of what
time the sequences start, they should end
near the time your lights normally go out.
And, as before, system should allow for
human control. The possibilitics for using
logic circuits to control your house are
limitless. What further uses can you
think of? _ RE
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Recepltion via

SATELLITE

Part 3— This month we’ll see where home satellites
stand legally and then take a good look at the
technical requirements and how they are met.

.

BOB COOPER

AR ALA T TA T
% 0% 2% 2% 2% o,

IN THE AUGUST AND SEPTEMBER. 1979
issues of Radio-Electronics, we learned
that, through a network of largely non-
affiliated geo-stationary communication
satellites, multiple channel television is
now available to virtually any point on the
globe. Satellite television. using geo-
stationary satellites. rises above terrestrial
television in many ways. It is virtually
immune to interference. does not suffer
from lower atmosphere weather changes,
and is of a technical quality that can only
be approached (but not exceeded) by the
ground-based microwave networks that
link the cities of a nation together in a
communications grid.

Now we are going to learn how this
marvel functions, and how persons with
some mechanical skills and ambition can
put it to work for themselves.

The legal side

There are as many myths around relat-
ing (o the legalities of building your own
satellite terminal and intercepting satel-
lite television broadcasts as there are
myths concerning equipment. The bot-
tom line is that yow can do it, although
there are FCC rules. regulations, and
policies that restrict the nature of what
you can do legally

The FCC is responsible for governing
two different types of transmissions: pub-
lic and private. Public transmissions in-
clude the radio broadcasting you listen to
and the television broadcasting you
watch. Any transmissions intended for
the public at large are public broadcasts.
In the United States no license is re-
quired for reception of such signals. Pri-
vate broadcasts are another matter.

A private transmission would include
public safety transmissions (intended
only for personnel operating as a part of
the licensed system), mobile telephone
transmissions, and the many forms of
common carrier transmissions. In other
words, if the transmission is not intended
for the public at large but for onc or more
specific addressees, it is private. The FCC
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has rules and regulations, created from
the broad authority given to the agency
by the 1934 Communications Act, to help
non-public transmitters keep their trans-
missions private. The strongest tool in
that arsenal of bureaucratic mumbo-jum-
bo is something called Section 605, a
portion of the regulations that deals with
secrecy of communications. Section 605
tells us that private transmissions are
intended for specilic recipients and that if
you are not a specific recipient you are
not to ““tune in.” Section 605, also says
that if you should happen to tune in (as in
by accident) you are not to (1) divulge to
anyone else what you have heard (seen),
or (2) pass on to anyone else the fact that
you have tuned in a private broadcast,
and, (3) “profit™ from the interception of
the private transmission.

As a category, all common carrier
transmissions are classified as private;
and all satellites operate as common carri-
ers. On the surface that sounds as if
anyone who sets out to tune in satellite
TV transmissions without the official per-
mission of the transmission agent is act-
ing in violation of Scction 605.

Between the language of the 1934 law
and the application of 1979 regulations
there is a wide gap of practicality. As a
practical matter much of what is trans-
mitted via satellite is no more private than
your local television station’s programs.
Signals such as WTCG, WGN and
KTVU were broadcast signals before
they became satellite signals. In fact they
are taken out of the air (i.e. public
domain) and sent via satellite. The FCC
and others recognize that there is a wide
gap between a set of rules based upon a
45-year-old law and the onrush of tech-
nology. At the present time the FCC is
attempting to sort all of this out by pro-
posing a new system that will eliminate
the mandatory licenses that, up to this
point, have been required of all satellite
receive terminals. The Commission sug-
gests a simple registration process with
special dispensation for individual termi-
nals constructed or installed by non-
commercial entities. In the interim, a
number of private terminals have been
installed following something called the
experimental /developmental licensing
route! (I'm licensed as WF92) while
many thousands more have simply been
installed.

The basic terminal

Remember that we are dealing in satel-
lite television reception with two techni-
cal parameters that do not coincide with

'The FCC will authorize experimental/develop-
mental class licensing for TVRO terminals estab-
lished for the purpose of equipment development
testing. The author, and others with an interest in
developing the technology base of the service,
have followed that procedure to obtain one-year,
renewable licensing in this service. An “Experi-
mental Terminal Licensing Guide” is available for
$5.00 from TPI, Suite 106, 4209 NW 23rd, Okla-
homa City, Ok. 73107. Enclose payment with
order.,
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FIG.1—THE BASIC SATELLITE television receive terminal system. The 3.7 to 4.2 GHz satellite signals
are received and focused by the parabolic reflector (A) to the feed or focal point antenna (B). The
signals are amplified in a low-noise amplifier (C) and carried to the receiver in low-loss coaxial cable
(D). The most common antenna mount is a “Polar Mount” (F) which allows side to side (azimuth)
antenna movements from satellite to satellite. The 3.7 to 4.2 GHz satellite signals are processed and
demodulated in a satellite video receiver (H). DC power for the low noise amplifier is fed from a
separate power supply (G) through a dedicat. ther protected line (E) to the LNA. Video/audio
(baseband) from the satellite video receiver can be fed to a local video (audio) monitor (1), or to a RF

(TV channel) moduiator (J) which produces a standard NTSC (color) dulated sig

lator's design RF channel.

our established VHF-UHF television sys-
tem. We have a different frequency range
for the transmissions, and we have a
different modulation format. Both of
those changes are evident as we review
Fig. 1 which establishes what the basic
terminal looks like.

Our 4 GHz frequency band requires a
different approach to antennas. We need
a fair amount of signal gain since our
satellite is operating at a relatively low
power level (5 watts or +7 dBm). It
turns out that with current technology
the most cost effective way to acquire
such gain is to use a parabolic reflector.
The gain of a parabolic is dependent upon
several factors:

1. The foremost factor is the anten-
na aperture or capture area. That
is the surface area of the antenna
that intercepts signals; each time
the surface area doubles, the
gain of the antenna increases by
a textbook 3 dB. Remember that
the area is the square of the
surface region so it turns out that
a physical size increase of 50%
results in approximately double
the surface area.

| at the d

feed antenna must be carefully
designed.

3. The feed must be sufficently
broadband to cover the whole of
the satellite downlink frequency
band (3.7 to 4.2 GHz). That sim-
ply says that the antenna must
work equally well throughout the
whole of the spectrum.

4. The surface accuracy of the para-
bolic surface must be carefully
controlled. In commercial anten-
nas, the design criteria calls for
surface accuracies of +0.050
inches. That may be a little tight
for a totally home constructed
antenna although some builders
have developed technigues? that
assure accuracies in the +0.080
region. When the surface toler-
ance varies too much, the gain of
the antenna suffers. A 0.050 vari-
ation over the full surface can
create gain-losses in the 0.5 dB
region (off of maximum theoreti-
cal gain) while variations of 0.1
inches will result in gain losses of
over 1.0 dB. If all of that sounds
like not very much loss, think
again.

. The second most important fac-

tor is the design of the feed or
focal point antenna. The parabol-
ic achieves its gain by capturing
energy from the intended trans-
mitter over its large surface area
and focusing that energy to a
central point. The actual pick-up
antenna mounts at that (pre-
determined) focal point. The feed
antenna will by necessity have a
reception pattern of its own
which means it “‘sees” the para-
bolic reflictor surface with
varying degrees of efficency. To
realize as much gain as possible
from the full reflector surface the

The science of satellite reception is a
very exacting one at its present stage of
development. One of the mental hurdles
you must adjust to is thinking in terms of
0.1 dB or 0.5 dB differences as being
substantial differences.

The feed antenna signal is coupled

2 A complete textbook on building your own 16
foot aperture TVRO antenna using readily avail-
able hardware store supplies is available from
PARAFRAME R & D, P.O. Box 423, Monee, llli-
nois 60449 (312-534-7435), That antenna has
been developed primarily for duplication by pri-
vate terminal enthusiasts and the manual in-
cludes step-by-step construction details includ-
ing fuil parts sourcing. Price of the manual is $55
postpaid; enclose payment with order.



directly into a low noise amplifier (or
LNA., as it is known in the trade). That is
simply a signal booster, not unlike the
antecnna mounting signal boosters used
for fringe arca terrestrial TV. However
that is where all similarities cease. The
LNA is rated by its gain and by the noisc
factor (i.e. noisc figure). Gain is impor-
tant, but that is sccondary to the noise
figurc of the unit. To achieve the kind of
noise figures required to produce high
quality tclevision pictures we have to
push the science of transistor technology
to its very uppermost limits. The latest
thing in low noise transistors for the 4
GHz frequency range are GaAs-FET's:
Gallium Arsenide Ficld Effect Transis-
tors. The latest of these devices are capa-
ble of creating noise figures in the 1.2 dB
region. However there is a price for such
low noisc at 4 GHz: money. The transis-
tors available for this application are in
short supply (although it is improving
rapidlv) and that keeps the price up. A
per-transistor-price of $200-$300 is not
uncommon and a pair in that range are
typically required in commercial LNA
units.

There is another way to go here; to
lower the costs, the system designer can
trade antenna size for LINA noise figure.
By using less expensive front end transis-
tors and a slightly larger antenna, the
home builder can shave large dollar num-
bers from the terminal cost as we shall
sce.

In a commercial installation, the LNA
is connccted to the receiver through a
length of low loss coaxial cable. If you are
into cable, you should suspect that at 4
GHz regular coaxial cable is a disaster;
RGS, 1, or other cables (including even
the CATV type aluminum sheathed ca-
ble) have very high losses at that frequen-
cy. Therefore you graduate to morc cx-
pensive cables with larger diameters and
lower loss. The most commonly employed
cable for this application is the Heliax or
spiral-air insulated linc. Losses in 100 fet
are in the 4-6 dB range at 4 GHz and that
can usually be tolerated.

The receiver can be called a demodula-
tor since it actually takes the 4 GHz input
signal and through a scries of steps trans-
lates the RF signal down to baseband
videco and audio. Receivers in the com-
mercial area are available in cither single
channel or tuncable formats.

The LNA must be powered and the
most common power source is a DC
supply in the 12-18 volt region. Normally
a power line carrying that operating volt-
age is run from the inside location to the
antenna where the 1.NA mounts. The
current requirecments arec minimal (150-
250 mA being typical) although voltage
transients arc a problem since the GaAs-
FET's tend to be easily destroyed by
spikes. Therefore many LNA supplics are
Nicad cells constantly under trickie
charge with the LNA connected to the
battery bank that acts as a

“sump” for primary linc voltage tran-
sients.

Because we cannot convert the FM/
FM format to a standard TV recciver 1F
and then to video/audio, the output of the
satcllite video recciver is bascband audio
and vidco. To view this signal requires a
separate box or scries of boxes. For the
highest quality local viewing most sys-
tems have one or more studio-type color
video monitors. Such monitors ar¢ expen-
sive, but with extremely high signal to
noise video coming out of the satellite
recetver (50-55 dB signal to noise is the
range we arc dealing with) the end result
(the picture) is enhanced by this ap-
proach. That's finc for on-site viewing,
but not practical for multiple viewing
locations. Therefore most often the basc-
band video/audio signals arc looped to a
TV RF modulator opcrating on some
specified TV channel. Modulators come
in all shapes, sizes, and pricc ranges.
running the gamut from single transistor
oscillators to complex mini-broadcast sta-
tions with scparate audio and video mod-
ulation controls, aural to visual carricr
ratio controls, pcak white limiting, and a
host of other professional features. Once
we've fed the satellite bascband signals to
a TV RF modulator the signal may be
carried on through standard 75 ohm
coaxial cable (as found in MATV, CATV
and home cabling projects) to an infinite
number of standard TV receivers.

The parabolic antenna

The antenna does two important things
for the system:

1. It provides the necessary signal
gain to produce a 4 GHz signal
level of sufficent intensity to cre-
ate an interference-free picture,
and,

2. It provides a way to discriminate
(separate) between the desired
signal and others operating in the
same frequency range that are
not desired at that moment.

If you could stand ofY to the side of the
earth, as depicted in Fig. 2, and look at a
cross section of the carth plus the geo-
stationary satellite belt, you would notice
that for locations north of the equator the
satellite antenna has to look “*‘downhill™ to
sec the satellite hovering above the equa-
tor. For a satellite terminal directly on
the cquator, the satellite is overhead. For
locations north of the equator. the satel-
lite is progressively lower and lower to
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FIG. 2—THE GEOMETRY of the earth-space-
earth system. The geo-stationary satellite is
positioned directly above the equator approxi-
mately 22,300 miles. The satellite is maintained
in a “station-keeping"” box approximately 70
miles on a side by earth controllers.

our southern horizon as we progress
north. That *tilting” of the satellite
receiver antenna is measured in terms of
inclination. An antenna pointing exactly
at the horizon would have a 0 degree
inclination while an antenna pointing
straight up would have a 90 degree incli-
nation. For most of North America, the
inclination is between 50 degrees down to
eventually O degrees at the 80th north
parallel. By placing a protractor (angle
finder) parallel to the flat back surface of
the dish and measuring the inclination (or
clevation angle as it is also known) you
can adjust the angle to match the desired
angle. A computer chart that spells out
the clevation angle, azimuth angle (left
and right), and distance to all visible gco-
stationary satellites from your location is
available.?

Rather than standing off to the side of
the earth, if you moved to a point directly
above the north pole and looked down at
the carth and the circular orbit belt
surrounding the carth you'd get a view
similar to Fig. 3, which shows only the six
television carrving satellites presently in
service for North American domestic
relay. By international agreement the or-
bit belt from 70 degrees west to 140
degrees west is set aside for North Amer-
ican domestic relay satellites. Also by
international agreement all such satellites
are required to maintain a 4 degree spac-
ing between themselves, as a minumum.
For example, SATCOM 11 is located at
119 degrees west while WESTAR 11 is
located 4.5 degreces further west at
123.5.

WESTAR | SATCOM |
{99 W) (135'W)
\\ ANIK Il WESTAR 1|
\ (1aw (1235w
\  ANIKB SATCOM 11 | '
(109'w) (119'W) |
< |
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/ ~ \
0w/ / : \ »\14[] w
/ // \ \
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FIG. 3—THE SATELLITE geo-stationary belt as
seen from a position directly above the north
pole of the earth. U.S. and Canadian “orbit belt”
extends from approximately 70 degrees west to
140 degrees west longitude. From your location
a satellite due-south of you will appear highest
“in the sky” while satellites east or west of that
point will gradually be closer and closer to the
“horizon” as their longitude differs more from
your own.

3 A highly useful computer derived chart that
locates every geo-stationary satellite location
that is within “line of sight” of your location is
availabte. Enclose your geographic coordinates
(longitude and latitude with degrees and minutes)
plus $4 per location and order from TPI, Suite
106, 4209 NW 23rd, Oklahoma City, Ok. 73107.
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Now, years ago the FCC was a party to
an international set of technical standards
that specified that domestic satellite earth
terminals had to use receive antennas “no
less than 9 meters in size . . .” a whop-
ping nearly 30 foot aperture. Naturally,
for as long as that rule was on the books
earth terminals cost a bundle, $100,000
being typical.

In early 1976, I conducted tests to
determine just what type of service might
be practical with smaller antennas and
determined that antennas down to at least
4.5 meters (15 feet aperture) provided
adequate service and that such antennas
were not bothered from interference cre-
ated when two adjacent-in-orbit position
satellites were operating at the same time
on the same transponder channel. Those
tests were refined and submitted to the
FCC in the form of a Petition for Rule
Change and in late 1976 the FCC
changed its rules and allowed antennas
smaller than 9 meters (down to 4.5
meters) to be licensed for satellite receive
terminal purposes.

There is, however, a substantial differ-
ence between a commercial terminal and
a private (non-commercial) terminal. It
happens that the FCC, in granting li-
censes for commercial terminals insists
that these terminals maintain an “‘excess
signal margin™ of nearly 3 dB. What is an
excess signal margin? The FCC says that
when you design a receive terminal you
will marry together the gain of the anten-
na, the known or predicted signal contour
of the satellite being licensed for, the
noise figure (and gain) of the LNA, and
the receiver parameters to compute what
your ultimate signal-to-noise figure at
baseband video will be. As an applicant
for the service you submit those calcula-
tions to the FCC as part of your license
application. The rules state that if your
calculations show the “threshold of
noise” to be at the 48 dB signal-to-noise
point (that is where it typically falls) then
your terminal must have approximately 3
dB more signal than is required to attain
the 48 dB ratio as a safety margin. It
turns out that the 3 dB ‘“excess signal
margin” can be very expensive.

We've alluded to “signal contours”
from the satellite several times so far.
What happens is this: The output power
is 5 watts per transponder channel. That
output power is coupled into a directional
antenna on the satellite and the direction-
al antenna has lobe characteristics, like
any other terrestrial directional antenna.
Dead in the center of the pattern, where
maximum gain occurs, is called “bore-
sight.” Off boresight the gain of the
transmit antenna falls off and therefore
the signal level on the ground becomes
lower. Refer to Fig. 4 which shows a typi-
cal antenna EIRP (Effective Isotronic
Radiated Power) contour pattern from an
operating satellite. The strongest signal
levels are found within the 36 dBw
portion of the coverage, while lower sig-
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FIG. 4—SIGNAL LEVEL CONTOUR MAPS are called EIRP Contours. The output power of the satellite
transponder (typically 5 watts) is converted to decibels above one watt (i.e.+7dBw) and is added to

the gain of the transmitting ant if the ant

gain is 29 dB at boresight (center of the pattern)

the radiated power becomes 7 + 29 or 36 dBw EIRP.

nal levels prevail in the 35,34, etc. con-
tour circles or ellipses. Sets of those maps
are available for the primary domestic
satellites in operation.*

The trade-offs

It turns out that there are several
combinations to get the same signal to
noise ratios. We speak of measuring sig-
nal to noise as a baseband measurement
function. There are other ways to mea-
sure the system but that turns out to be
the best system for repeatable apple and
apple measurements, since we are dealing
here with the final result of the whole
system: the quality of the picture (and
audio) as measured at the receive termi-
nal.
Here are ways to increase the baseband
signal to noise ratio at a location with a
given signal contour (EIRP):
1. Make the antenna gain larger
2, Lower the ncise figure of the
LNA

3. Reduce the bandwidth of the re-
ceiver (by progressively sharpen-
ing up the IF bandwidth, ahead of
the discriminator/demodulator)

Now if in a given (36 dBw EIRP)
contour area calculations show that to
license the terminal commercially you
must employ a 4.5 meter (15 foot aper-
ture) antenna plus a 150 degree Kelvin®
LNA with a 30 MHz IF bandwidth, what
would it take to produce not the FCC
mandated 51 dB (48 plus 3) signal

4A set of 11 sateliite EIRP maps is available
covering SATCOM 1 (4 maps), SATCOM Il (4
maps), WESTAR | and Il and ANIK Ill {1 map each)
for $10 postpaid from TPI, Suite 106, 4209 NW
23rd, Oklahoma City, Ok. 73107. Enclose pay-
ment with order.

to noise ratio but rather a more modest
(for private use) 48.5 dB signal to noise?

The antenna could be reduced to 3.0
meters (10 feet), or, the LNA could be
replaced with a 300 degree Kelvin unit.
Or, you could narrow the receiver IF to
15 MHz rather than 30 MHz, go to a ten
foot aperture antenna and get by with a
180 degree Kelvin LNA.

The antenna gain and the LNA noise
figure can be played back and forth
directly without many side effects. Make
the antenna larger, use a lesser quality
LNA. Make the antenna smaller, use a
better quality LNA. There are limits, of
course (an 8 foot dish is about as small as
you can go even in high EIRP areas and
still expect a high quality signal.) The
receiver IF trade-off is one of those areas
that begs for additional well documented
exploration. The transmitted bandwidth
is nearly 36 MHz. However, most com-
mercial receivers are employing 30 MHz
IF bandwidths because they gain a bit in
signal to noise that way without degrad-
ing the baseband video quality. Tests
conducted by myself, and others, indicate
that the 3 dB bandwidth points of the IF
can be narrowed to |5 MHz on highly
critical transmitted material, such as col-
or bars, and the human eye cannot tell

® The science of noise figure measurement in the
satellite equipment area is very sophisticated.
LNA noise figures are measured by using the
Kelvin (K) temperature scale with 0 degrees K
being a no-noise source and higher K numbers
indicating amplifiers with progressively higher
noise figures. Certain benchmarks are: 1.0 dB
noise figure is 75 degrees K, 1.5 dB noise figure is
120 degrees K, 2.0 dB noise figureis 170 degrees
K, 2.5 dB noise figure is 225 degrees K, 3.0 dB
noise figure is 290 degrees K and 4.0 dB noise
figure is 435 degrees K.



that the picture quality has been de-
graded. Yes, on a waveform monitor you
can begin to see some telltale signs of
waveform distortion but to the eye that
distortion is not yet apparent.

You can afford to engage in trade-offs
because we are dealing with an extremely
stable signal environment. In spite of the
FCC’s mandated 3 dB excess signal mar-
gin for commercial terminals (they say
that is to protect the viewers connected to
commercial terminals in case there are a
series of simultaneous system degrada-
tions), numerous chart recorder tests in-
dicate that worst case signal variations
over a full year’s term should amount to
less than =0.7 dB of the nominal value.
This suggests that once you attain perfor-
mance that is above the noise threshold,
you are “home free.” This would be a
good time to explain why you don’t have
the luxury of watching “slightly snowy
pictures” with this service.

Noise in the picture disappears when
the carrier level reaches a point where the
receiver is into limiting. A 48 dB video
(baseband) signal to noise actually indi-
cates a carrier to noise (at 4 GHz) of
perhaps 11 dB. In other words, if the
carrier is 11 dB higher than the noise at 4
GHz you will have a 48 dB signal to noise
ratio at baseband after demodulation.
That incredible performance is made pos-
sible by something called the “FM Im-
provement Factor.” In this service, with
the bandwidths employed, it amounts toa
healthy 37 dB (plus change). You can
compute video signal to noise ratio by
taking the FM improvement factor (call
it 37 dB) and adding to that the carrier to
noise ratio.

By now, you must be impatient to
know (based upon your having spotted
your own location in Fig. 4) just what
type of equipment you might require at
your own location to get 48 dB signal to
noise ratio service. Some rough guide-
lines, subject to refinement, is shown in
Table 1.

TABLE 1
EIRP Antenna LNA
Contour Size Required

36 to 37 20 foot 600°K
15 foot 300°K

12 foot 200°

10 foot 120°K
8 foot 100°K
34 to 36 20 foot 300°K
15 foot 200°K
12 foot 120°K
10 foot 90°K
32 to 34 20 foot 200°K
15 foot 120°K
12 foot 90°K
30 to 32 20 foot 120°K
15 foot 90°K

These are meant to be guideline num-
bers and are subject to some refinement
since the system designer works with
factors such as receiver IF bandwidth (30

ANTENNA
MOVEMENT

FIG. 5—POLAR MOUNT MECHANISM requires system that

ANT
MOVEMENT

pends the reflector surface (A) on an

axle (B) suspended between two supports (C) (D). The axle “floats” in some type of thrust bearing
collar (E) on both ends of the axle at each support. The taller of the two supports is the “‘north” end
while the shorter is the “south” end. Supports (D) and (C) are spotted on the ground so that they fall
precisely (within 0.1 degree true after magnetic correction) on a north-south line. The height of the
shorter support is determined by the amount of azimuth play you wish built into the system. To be
able to turn the surface from horizon to horizon requires a height at (E) at least equal to 50% of the
diameter of the dish. The height of the taller support (C) is in turn determined by the height of the
shorter support, and, your latitude. The farther north you are located, the taller the north-end support
s0 that at the line-of-sight limit (80 degrees north latitude) the refiector surface sits virtually at right

angles to the ground and points at your horizon.

ARTIST'S CONCEPT of the Satcom Il satellite

that will be | hed in D ber 1979.

MHz is assumed in the above), antenna
elevation angle (low angles start to be-
come noisy) and so on.

If you miss the suggested goal by a
small amount you can live with the result,
which will be slightly noise marred pic-
tures. Noise is more evident on a static
picture (i.e. color bars, identification
slide) than it is on a moving scene. In
practice, if you are 1-4 dB below thresh-
old you can sit and enjoy the picture and
proudly show it off. It won’t have that
network-control-room look, but you’ll be
pleased with the resuits.

The polar mount

Recall that our satellites are *‘stacked”
horizontally along an imaginary line
called the satellite belt. Within the con-
trol parameters, they are stationary inside
of a 70-mile by 70-mile by 70-mile cube
or box, which from our distant earth
point means that they move so slightly
that we won't notice the movement.

The geo-stationary belt recaches its
maximum elevation for our own location

at a point due south. By using the charts
available’ we can determine how much
elevation to adjust the antenna to for each
of the locations where the satellites rest.
This means that if you wish to move from
one satellite to another, you would have
to adjust the antenna elevation (angle of
inclination) and also adjust the antenna’s
boresight (azimuth). These are two sepa-
rate adjustments that interrelate. You
might have the right boresight heading
(azimuth) but if you have the incorrect
elevation you won't see the satellite, and
vice versa. There are many commercial
antennas that use this type of mount
adjustment system (called an Az-El as in
azimuth over elevation) and for those
installations where satellite changing oc-
curs infrequently it is an acceptable sys-
tem.

There is a better system, however, for
frequent satellite change; see Fig. 5. The
Polar Mount consists of a long axle on
which the reflector surface is mounted,
with the axle suspended in thrust bear-
ings at each end. The thrust bearings or
collars are in turn mounted on inclined
surfaces, as shown with the south support
stub quite short while the north support is
fairly tall. The angle of the axle is your
elevation angle for your particular loca-
tion and, as you can see by dropping the
short stub and/or raising the height of
the north support, that angle can be fine-
tuned for your particular latitude.

Now it happens, as a wonder of celes-
tial mechanics, that if the two supports
for the Polar Mount are fixed on the
ground on a true north-by-south line and
the inclination angle is adjusted for a true
southerly heading so that, from that point
onward, the Polar Mount will track
across the geo-stationary orbit belt with-
out additional adjustments to the eleva-
tion. That makes a very nice system for
frequent satellite changes since the ad-
justments are now limited to one direc-
tion (left or right). R-E
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shortcuts, worked-out circuit designs, and cir-
cuit diagrams handy saves you valuable time for
your o-her, more vital, areas of creative de-
sign—and cuts down costs in all ereas!
637/539 Pub. Pr, $21.50 Club Pr., $15.95

Electronics

APPLICATIONS OF DIGITAL SIGNAL
PROCESSING. £aited by A V Oppenheim
499 pp.. #lus Digial processing of speech.
images, sonar signals, signals in the field of
geophysics, and many more are gone Into In
full detail The book explains the important
similanties and ditferences 1n the ways in
which basic techniques and technology are
apphed. and it takes you into such different
assumptions and constraints as data rate and
real-lime requirements

787/263 Pub. Pr., $25.00 Club Pr., $18.95

MICROPROCESSORS AND MICRO-
COMPUTERS AND SWITCHING MODE
POWER SUPPLIES. By Texas Instruments
Ltd, 216 pp . ilus The book has information
on power supplies. deflection systems, new
consumer systems. microprocessors, and
third-generation microcomputers. It 1s quickly
being snapped up by engineers seeking up
dating in therr design skills in the fast-moving
area of semiconductor devices and relying on
the Tl people for the facts. figures, and circuit
designs that help them pinpoint solutions In
stantly

637/563 Pub. Pr., $21.50 Club Pr., $16.95

ELECTRONIC DISPLAYS. By £ G Bylan
der. Texas Instruments Incorporated, 172 pp

ilus The book describes current electronic
displays by family types. discussing all as-
pects of their operation, apphcation. and cir-
cuit requirements You cover photometry and
contrast enhancement, together with the fun
damentals of such crtical components as
mounts and drives, interface requirements,
and other necessary engineering information
095/108 Pub. Pr., SIS%O Club Pr., $15.95

DIGITAL FILTERS. By A Antoniou, 524 pp

us This allainclusive, up-to-date treatment
guarantees your thorough understanding of
today's digital fiters and the theories, tech-
niques. and procedures you'll be using in
their analysis. design. and mplementation
The book gives you many design examples
together with the numerous possible ap

proaches and engineering Iradeotts relating
to thewrr hardware implementation

021/1M Pub. Pr., $23.95 Club Pr., $18.50

BUCHSBAUM’'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H Buchsbaum
2nd Ed . 645 pp . 371 dlus . 70 tables It gives
you all the technical electronic information you
need—from the factual foundations of elec-
tronics to the latest technical advances in op
toelectronics, large scale integrated circuits
digital logic, microprocessors, and comput-
ers Hundreds of formulas, graphs, charts,

and tables
786/550 Pub. Pr., $19.95 Club Pr., $16.95
RADIO HANDBOOK. By W | Orr 21st Ed

1.135 pp. 1,364 ilus Now completely up

dated. expanded. and more deserving than
ever this profusely illustrated reference gives
you everything you need to know to under-
stand. design. use. and experniment with every
circult and piece of equipment (All recent

technological breakthroughs are covered)
172/630 Pub. Pr,, $21.5| Club Pr., $16.60

TRANSFORMER AND INDUCTOR DE-
SIGN HANDBOOK. By W T McLyman. 428
pp.. ilus User-onented throughout, it covers
everything from transformer design and in-
ductor design with dc, power inductor design
designing tor regulation, inductor design
without dc. constant voltage transformer, cur-
rent and three-phase transformer. to apphca-
tion of magnetic components In power elec

tronics
786/755 Pub. Pr., $35.00 Club Pr., $26.50



offer to new members of the
and Control Engineers’ Book Club

OPTOELECTRONICS Theory and
Practice. By Texas Instruments Incorporat-
ed. Edited by A. Chappell. 442 pp.. 475 illus.
Right here is where you'll find all the knowl-
edge and know-how you need 1o take any of
today's optoelectric components and develop
your own circuits and uses. You get both the
background and the technical specifics (with
all the proven circuits you want!)
6377555 Pub Pr, $26.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F.
Stout. Edited by M. Kaufman. 434 pp., 223
ilus Compact. concise, highly concentrated,
and containing a storehouse of information
this one-stop volume will help you solve any op
amp circust problem!
617'97X  Pub. Pr.. $29.65 Club Pr.. $17.50

Club Pr. $20 95

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 8871 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices.
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/27X  Pub. Pr., $24.50  Club Pr., $19.50

MINICOMPUTER SYSTEMS Organiza-
tion, Programming, and Applications
(PDP-11) Second Edition. By Richard H
Eckhouse Jr and L Robert Morns Clearer
than you ever hoped a book could be on the
organization programming and applications
of current small computer systems It gives
you -in enjoyable readable discussions and
explanations  the fundamental i1deas of
computer architecture and structure, both
hardware and software and the uses of these
oncepts in producing programs for data
acquisition and manipulation It examines the
nteraction ot algonthms, programs, and data
structure to produce the desired resulls
187/026 Pub Pr., $21.95 Club Pr., $17.78

ELECTRONICS DESIGNERS’ HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2.344 pp.. 1,686 illus. Now doubled in size and
with 90°. of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!

2317494 Pub Pr. $56.50 Club Pr, $41.50

ELECTRONICS DICTIONARY. Edited by
John Markus 4th Ed. 768 pp.. 1.173 illus

17.090 terms. With the new edition of this
world-renowned dictionary you'll be able to
quickly find the meaning and correct usage of
any electronics term, no matter how obscure!

404 313 Pub. Pr., $24.50  Club Pr., $19.50

ELECTRONICS ENGINEER'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2.026 illus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to clarify alt of modern electronics!
209/804 Pub Pr, $52 50 Club Pr, $37 50

OSCILLOSCOPES. Applications and
Uses in Electronics By R. Van Erk. 270 pp..
248 photos and diagrams. The amount of
technical information it contains 1s stupen-
dous. beginning with the oscilloscope’s basic
operations (plus additional features and their
functions) and continuing with the special os-
cilloscopes and vanants, oscilloscope probes.
and measurement pitfalls.

670/501 Pub Pr., $19 50 Club Pr, $14 50

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing. 604
pp.. over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercreative and spectal designs,
around the new microcomputers and the spe-
cific “how-to" help you get here!

491/380 Pub. Pr. $26.95 Club Pr, $18.85

ELECTRONICS AND CONTROL

ENGINEERS’ BOOK CLUB
saves you both time and money!

Here is a professional book club designed to meet your on-the-job engineering
needs by providing practical books in your field on a regular basis at below
publisher prices. If you re missing out on important technical literature—if today's
high cost of reading curbs the growth of your library—here’s the solution to your
problem.

The Electronics and Control Engineers’ Book Club was organized for you. to
provide an economical reading program that cannot fail to be of value. Adminis-
tered by the McGraw-Hill Book Company. all books are chosen by qualified
editors and consultants. Their understanding of the standards and values of the
literature in your field guarantees the appropriateness of the selections.

Houw the club operates: Thirteen times a year you receive free of charge The
Electronics and Control Engineers’ Book Club Bulletin. This announces and
describes the Club’s featured book for that period as well as alternate selections
available at special members’ prices. If you want to examine the Club’s featured
selection. you do nothing. If you prefer one of the alternate selections — or if you
want no book at all—you notify the Club by returning the card enclosed with
each Bulletin

As a Club member. you agree only to the purchase of four books (including
your first selection) over a two-year period. Considering the many books pub-
lished annuaily. there will surely be at least four you would want to own anyway,.
By joining the Club. you save both money and the trouble of searching for the
best books.

any one

of these great
professional books

for
only

518_9

values up
to $56.50

Special $1.89 bonus
book comes to you
with your first
club selection

Books are selected from a wide range of publishers

MAIL COUPON TODAY

ELECTRONICS ANO CONTROL ENGINEERS' BOOK CLUB
PO. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two
books indicated. | am to receive the PREMIUM BOOK
at the introductory price of $1.89 plus my first selec-
tion at the discounted price to members, plus tax,
postage and handling. If not satisfied, | may return the
books within 10 days and request that my membership
be canceled 1if | keep the books. | agree to take a
minimum of three adaitional books during the next two
years. | will receive the Club Bulletin 14 times a year. Hf |
want to examine a featurec selection, | need take no
action. It will be shipped automatically. If | want an alter-
nate selection —or no book at all— | notify the Club by
returning the card enclosed. A postage and handling
charge is added to each shipment. 1 will have a minimum
10 days in which to return the card, and you will credit my
account fully. including postage, it this is not the case
Membership in the club is continuous but cancellable by
me at any time after the four book purchase requirement
has been fulfilled. This order subject to acceptance by
McGraw-Hill

WRITE BELOW:

Wrnite Code # of $1 89 premium
book selection here

I | |

NAME __

wnite Code # of
first selection here

ADDRESS
City

STATE P

Orders from outside the U.S. must be prepaid with inter-
national money orders in U.S dollars E33394

6461 H380100
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LED Bar-Graph
8 Best Applicati

8 RADIO-ELECTRONICS

Looking for a simple but useful electronic gadget you can build for
your home or car? Here are some good one-evening projects you'll like.

IN THE MARCH 1979 ISSUE WE PRESENTED
an application note covering the GL-
112R3 bar-type LED array and the IR-
2406 driver that works with it. In the
editorial you were invited to send in inno-
vative applications for these novel de-
vices. As a measure of encouragement, we
offered $50.00 each for the three best
applications and $10.00 each for the oth-
ers that we selected for publication.

We were surprised to find that two
monitors for automotive electrical sys-
tems were among the top entries. Rather
than have our judges select the one to use,
we decided to publish both and let you
decide which one you'd use in your car,
van or RV.

Electronic thermostat

This circuit (Fig. 1) shows an energy-
saving thermostat designed to control
home heating and air conditioning sys-
tems. Minor modification would allow it
to control any heating or cooling func-
tion. Thermistor RT1 is the temperature-
sensing element that develops a voltage
proportional to the temperature in a ratio
of 11 mV-per-degree-Celsius. This volt-
age is amplified and scaled to the range
required for the IR-2406, whose refer-
ence voltages are +1 VDC and +6.2
VDC. The IR-2406 then drives the GL-
112R3 and two AND gates whose outputs
are amplified to a level suitable for driv-
ing a relay. Jumpers J1 and J2 select the
temperature at which the voltages are fed
to the gates.

The onboard power supply provides
+17 VDC unregulated and +1 VDC
and +6.2 VDC regulated voltages for the
references for IC3. The +17 VDC
source is applied as V¢¢ for IC1, 1C2, IC3
and the LED array DISI1. The power
supply requires 24 VAC from the exist-
ing thermostat transformer.

In Fig. 1, RT1 and RS form a voltage
divider whose output is proportional to

mv«%—g J2
1V SV g B2V
t t ok V=T
RS R11 $RI0  RE 1
100K 20k 100K 500K ‘ '

13 R12

DISY
163 GL-112R3

b 8868 §48L

22K
L LT ST
+

vee 1475

1.2K 1 £
s ICb |1 .
o | I
3

[ 99
B eeEneees

2.2K =
TDRELAY _ 6
DRRELAY‘_JJ WRIL A5
CONTROL T K01 W04
24VAC Yy [ ———
= ¥Yo2 nsTC‘ s
«o—b— +|50uF/25V 2y
IC1=LM324 ) 05 ]
1C2=7408 1N458 2
1C3=IR-2406 = =

FIG. 1—ELECTRONIC THERMOSTAT has bar-graph ';mpora'ura display. Two gates, fed from

segments of the display, develop signals to control

the ambient temperature in a ratio of
approximately 11.3 mV-per-degrees-Cel-
sius. Amplifier 1C2-a is connected as a
differential amplifier that scales the input
and amplifies with a gain of about 42.
This voltage is then applied to IC3 that
drives the display. The pins of DISI are
connected to gates ICl-a and IC1-b by
jumpers that select the operating temper-
ature. IC1-b has one input connected to
ground and the other to the input voltage
so that as the temperature drops below
the preset level its output goes positive.
This is amplified by 1C2-d to the required
level to activate a control device for the
heating system with the output level
adjusted by R8. Gate IC1-a has one input
connected to Ve and the other to the
high-limit bus that makes its output posi-

heating or cooling devices.

tive when the temperature exceeds the
preset level. IC2-c amplifies this voltage
to the level required for the air condition-
er control device with the level set by
R4.

Figure 2 is the parts layout and printed
circuit board component side with runs
shown. Figure 3 shows the lower side of
the board with the shaded area being
etched away leaving the major portion for
a ground plane. Figures 2 and 3 are scaled
1 line equals .1 inch and the circuit
requires a 2.6 X3.4-inch board. The la-
belled terminals on the circuit board and
their functions are:

. 24 VAC
. 24 VAC
. Sensor RT1
. Ground
. Ground

WA -
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FIG. 2—PARTS LAYOUT as viewed from com-
ponent side of the board. Note that the shaded
areas have been etched away. Component con-
nections can be soldered or wire-wrapped

6. Air conditioner control
7. Heater control
8. Ground
Initial Adjustment:
1. Adjust R11 to give 1.42 VDC at
IC1 pin 9.
2. Set R6 so that the output voltage
at IC1 pin 8 is (voltage on pin 9—
voltage on pin 10)X5.
3. Set R7 so that IC1 pin 7 reads a
voltage of 8.475 X pin 5 voltage.
This will cause the GL-112R3 indica-
tor to illuminate the first segment at 16
degrees Celsius and add one segment for
cach 1 degree Celsius increase until at 27
degrees Celsius all will be illuminated.
Minor adjustments may be required
(R11 adjusts lincarity while R6 and R7
adjust gain and set indicator range.) Oth-
er settings of R11, R6, and R7 will make
the reading and control in degrees Fahr-
enheit. —Jerry V. Barrington

(.
% - 03
O°O;q°?oooo

FIG. 3—FOIL PATTERN for the thermostat board can be drawn free-hand with each vertical and
horizontal line representing one-tenth inch.
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Two expanded-scale voltmeters

In response to your challenge in the
March *79 issue, here are two designs
using the GL-112R3 LED Array and IR-
2406 LED Driver. Both designs are for
expanded-scale voltmeters. The first is a
line-voltage monitor which displays volt-
age in the range of 108 to 130 volts. The
second design is an automotive charging
system monitor/tester displaying voltage
in the 10- to 16-volt range.

Line voltage monitor

The line-voltage monitor circuit (Fig.
4) lights the first LED in the array when
line voltage exceeds 108 volts and lights
successive segments for each 2-volt in-
crease above 108 volts. All twelve scg-
ments are lighted when line voltage
reaches or exceeds 130 volts.

on for inputs of 15.5 volts or more.
Calibration requires a DC voltmeter
and power supply. First turn R1 and R2
fully counterclockwise. Set the input
voltage at 10 volts and advance R2 until
scgment 1 just lights. Adjust input volt-
age to 15.5 volts and advance R1 until
segment 12 just lights.—J. R. Kinnard

Car Battery voltage monitor

Auto manufacturers have long since
given up ammeters and voltmeters for
idiot lights. This is unfortunate since the
idiot lamp is inaccurate and may not even
be functional. The circuit in Fig. 6 will
read out your battery voltage in 0.5-volt
steps from 10.5 to 16.0 volts. This will
show at a glance the condition of the
battery, the charging system, and electri-
cal load.

IN4002 '“,;IZ;S"G
- — T ——
113 ' | o *+12V(REG) y
120VAC 4 — —— 7812 |9 — ——t—>vcc 22
M inao02 | C . $a100
J ok $
—‘ At 1/4W | _L y @ VREF
500/ 7R I S <1 RI$E o
2y | ‘ KS yow (MAX)
Cut b :
LA WT P ] | melwe,
TI  TRANSFORMER FOR 18V0C OUTPUT AT >
50 MAWITH 120VAC INPUT 233K

1 1aw
——<——GNO 1
—> vy 2

FIG. 4—LINE VOLTAGE MONITOR has bottom end set at 108 volts while the top end is adjusted so
all twelve segments are lighted when input exceeds 13 volts.

Calibration requires an AC voltmeter
and a method for adjusting the input volt-
age such as a variable transformer. Ini-
tially set R1 and R2 fully counterclock-
wise [highest Vg (Min) and Vg (Max)].
With the input voltage at 108 volts, turn
R2 clockwise until segment 1 just lights.
Set linc voltage to 130 volts and turn R1
clockwise until segment 12 just lights.

Automotive charging system
monitor/tester

The charging system monitor/tester
(Fig. 5) lights successive segments of the
LED array for each 0.5-volt increase in
input voltage. The first segment turns on
at an input of 10 volts and all twelve are

10-16 VOLT INPUT

IR-2466
100 PINS

14w 4

4+ *=Vec 2
K 33600
<
IS v 3
R1$y REF
T kg | v g jow (MAX)
| 20
R2gD | VREF
‘ W o MM
8200 §

>
4

1/4W 3
L L 4 .GNO N

—» V|n 21
FIG. 5S—VOLTAGE TESTER for car's electrical
system. Checks voltage in 0.5-volt steps.

The advantage of this circuit is its
simplicity and small size. Being small as a
pack of cigarettes, the monitor can be
mounted virtually anywhere on the dash-
board.

A precision reference voltage is provid-
cd by the 78L08 and R3, and R4. This
provides the min/max range for IC1. V;,
is provided through the R1-R2 network
with C2 to smooth out the transient
response.

This circuit can be wired in any fashion
to suit the case used. Hook-up requires
only a ground lead and a voltage linc to
the accessory switch of the car so that
power is removed when the ignition is
turned off.—John Damkier

Position indicator for remote
selector switch

Thanks for bringing these devices to
our attention. We will use four sets of
them in a remote indicating system to be
installed at the Indianapolis Center for
Advanced Research. A low-speed wind
tunnel is used in studying wind effects on
oil tanks like those used at refineries.
There arc six positions of four different
variables. The information on these posi-
tions must be transmitted to the person
logging the test conditions, some of which
is fed to a computer. The test operator is
in the computer room. Figure 7 shows the
circuit that was devised.

The operator at the wind tunnel sets
the switch to indicate one of the six test
positions. The selected position is indi-
cated on the LED readout.

a-AAA
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—_—————
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FIG. 7—INDICATOR CIRCUIT shows the posi-
tion of a selector switch or control potentiome-
ter at a remote location.

CAR VOLTAGE MONITOR
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FIG. 6—CAR BATTERY voltage monitor replaces idiot light and indicates electrical system output
voltage in 0.5-volt steps from 10.5 to 16.0 volts.
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RECEIVER ELECTRDNIC DDOR OPENER

MECHANISM

S
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FIG. 8B—BASIC ARRANGEMENT of the garage-
door position indicator.

MOUNTING STRING (A)
FRAME
SPRING (D)
DODR (B)
SHAFT (C)
GEARS
POT
SMALL (E)
GEAR DOOR (B)
{o
) POT () \
= b STRING (A)
g LARGE
% 9 GEAR
e (F)

NOTE: STRING (A} IS ATTACHED TO
DOOR (B) AND WOUND AROUND
SHAFT (C). AS DOOR OPENS,
SPRING (D) ROTATES SMALL
GEAR (E), WINDING UPSTRING
ON SHAFT AND ROTATING
LARGE GEAR (F) AT A MUCH
SLOWER RATE. LARGE GEAR
TURNS POT (G) THAT VARIES
RESISTANCE IN PROPORTION
TO AMOUNT THAT DOOR IS
OPEN OR CLOSED.

FIG. 9—HOW THE SENSOR POT is controlled
by the position of the garage door.

Solar heating temperature indicator

In a study of solar heating, we have a
water storage tank fitted with thermocou-
ples measuring temperature at four dif-
ferent levels. We could amplify the resul-
tant voltages and feced four of thesc
displays. A quick glance will then show
the temperatures at four levels within the
tank.—R. O. Whitaker

Garage door position indicator

Well, let’s factit. . . . Lotsa’ folks are
buying automatic garage door openers.
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GL-112R3 IR-2406

FIG. 10-—HOW THE SENSOR POT connects to
the IR-2406 LED driver.
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clectrical connections, respectively. As
the door raises, the wiper of the sensor
pot rotates, raising the input voltage to
the LED driver IC. This causes the
segments of the LED display to come on
onc-at-a-time until the door is at the top
of its travel. All of the segments are then
lit. The display will remain lighted until
the door is lowered at which time the
segments will extinguish in reverse order.
When the door is completely down, the
display is once again dark.—John E.
Shepler

Lie detector

Conventional hobby-type “lie detec-
tors” usually use indicators such as a
meter or a change in audio frequencics.
When using these devices, it is sometimes
very hard to detect a change. However,
this “lic detector” has two major im-
provements. Onc is the very easy detec-
tion of a rate of change through the usc of
a bar-graph LED display. The other is its

TEST
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5 - —0
17,14
) 6.8K %s.sx 2 22 9 iz T
01 §2MEG s 3]
7 17 5
4 A1 17 16 6
b1K 3 - 15 7,
© 3~ oy 5 7
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f 10K 19
bl % " 100uF ==
[ l 16V ov
l—'t T S — 0
NOTE: 1004F _L* GND
IF TEST PROBES >
ARE T0 BE MORE - _—
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LENGTH, USE
SHIELDEO CABLE.

FIG. 11—*LIE DETECTOR?"” is extremely sensitive

occur in response to mental stress.

Those little transmitters arc great for
opening and closing the door from your
car but, how about in the house where
you can’t even sec the garage?

With my application, you can raise or
lower the door from inside your home and
know exactly what position the door is in
at any time. The system consists of a
sensor pot mechanically coupled to the
garage door and the LED driver and
display located with a remote pushbutton
in the house. See Figs. 8. 9 and 10 for
system hook-up, sensor pot assembly and

to skin-conductivity changes. These changes

extreme scnsitivity which can be set to
register changes as small as 125 V. This
is achieved through the use of the sensi-
tivity bandwidth control, R3. (See Fig.
11.)

In typical use, you would tape the
probes to two individual fingers of one
hand after wiping the contact arca with
alcohol. Set pot R1 to about midway, and
adjust the gain (R2) so that the LED
display lights up about halfway. Control
R3 can then be used to give reliable
results.— Rob Cameron R-E

SOLID STATE NEWS

Second-generation VMOS device

Siliconix's second-generation VMOS
power FET, the VN84GA, is rated at
12.5 amp and 80 volts which is a six-times
current increase over previous transistors.
With only microwatt input power, the
VN84GA produces up to 80 watts output
at low frequencies and a 50-watt output at
30 MHz. The devices do not show any of

the secondary breakdown and thermal
runaway characteristics of bipolar transis-
tors. These FET’s interface directly with
CMOS, TTL, DTL and MOS families
for use in switching regulators, motor
controllers, audio amplifiers and micro-
processor interfaces.

Using VMOS devices in linear amplifi-
ers up to 30 MHz produces lower distor-
tion because of the linear-transfer charac-
teristics and good high-frequency behav-

ior of the VN84GA, and the low distor-
tion means that only small amounts of
feedback arc required. The devices can
also be used in Class-D audio amplifiers
because of their fast switching and zero
storage time.

The VN84GA is mounted in a TO-3
package and is priced at $19.76 in quanti-
ties from 1 to 99. Siliconix Incorporated,
2201 Laurelwood Road, Santa Clara, CA
95054. R-E

6,61 4380100

w0
w



£ RADIO-ELECTRONICS

E D) 105

Automotive

Radiator Monitor

You could be in big trouble if your car loses its coolant through boilover
or a leaky radiator or heater hose. Don’t take a chance on being stranded.
This easy-to-build monitor warns you the instant the coolant level drops.

L. STEVEN CHEAIRS

IN A WARM ENVIRONMENT, AN AUTOMO-
bile is definitely put to the test. During
any of the warm months, about ten per
year, one can take a drive down any of our
highways and observe every few miles a
car with its hood up and steam boiling out
of the radiator. There is no sure solution
to this problem; but, an important pre-
caution is the r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>