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Tomorrows tools.
For todays problems.

You might say we make time machines. simplifies design. maintenance, field service,

CSC's smarter tools for testing and education . wherever you need Iagical
design help you make the most of your -ime answers at a logical price.
In every corner of electronics, by work ng Also instrumental in making life easier
Smarter instead of harder, for far less than are CSC's value-packed test instruments.
you'd expect. Including palm-size frequency counters that

We give your head a head start witha go from audio to past 550 MHz. Qur Ultravari
variety of solderless breadboarding systems able Pulse Generator “ that lives up to its name
thatlet you translate ideas directly into witharange of 0.5Hz to 5 MHz and a duty
working circuits, as fast as you can think. cycle vanable over ten-million-to-one. A

We oftfer the most logical wayto test function generator whose VCO 1s externally
logic—The Logical Force “ —portable, circuit- sweepable over 100:1.
powered digital instruments that drama:ically There's a lot more, too. All in our new
cut the time (and cost) of diagnosing state- 38-page catalog, crammed full ot smarter
oriented logic. Available singly or in Logical ideas in testing and design. Send for your free

Analysis TestKits. The Logical Force copy today.
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Smarter tools for testing and design.
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Endorsemen
Battle

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. its
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 I1BM
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 flatter, 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.
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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 extremely 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
measures only 1"x 22" x 4%" and weighs only
9 ounces. The Lanier is the same weight as the
Olympus and measures only %" x 2%2" x
4" —practically the same size.

HERE'S OUR PLAN

But prove it to yourself. Order an Olympus
recorder from JS&A. After youreceiveit, call in
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
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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
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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 pastage and handling to: JS&A Group, Inc.,
One JS&A Plaza, Northbrook, lllinois 60062.
(llincis 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 na obligation, today?
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One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
In Hlinois Call .......... (312) 564-7000
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When you’re
not available,

Phone-mate’s
Remote 930 is!

Our Telephone Products Division of
Communications Electronics™ is
pleased to introduce the new and im-
proved Phone-mate Remote 930 tele-
phone answering system. Unlike other
telephone answerers, the Remote 930
has many useful and unique features
not available on any other machine at
any price. Features such as a LED
digital message counter and Audio-
Scan™ are standard on the Remote 930.

You can connect your Remote 930 to any
phone system including the new “com-key”
and private business systems. More impor-
tantly, the Remote 930 has built-in fail-safe
features controlled by an internal computer to
correct common user mistakes.

The incredible, new Phone-mate Remote
930 gives you complete control of all calls
while you're away!

MANY IMPORTANT FEATURES

Only the Remote 930 gives you so many
important features such as call monitor, ring
adjust and remote control. You can retrieve
your messages from anywhere in the world by
calling in from any telephone, anywhere,
anytime. Sound your coded pocket tone key
and hear your messages played over the
phone in complete privacy. The Remote 930
is your 24 hour message center for business
contacts, family and friends.

SAVE TIME AND MONEY!

Save valuable time and money when retrieving
messages by remote control. One phone call plays all
messages as many times as you like without requiring
you to hang up and call again. The remote back-
space feature allows you to replay individual
messages instantly without waiting for the entire tape
to rewind and replay.

C-VOX™ AN EXCLUSIVE FEATURE

Controlled Voice Activation will allow your caller to
leave a lengthy or involved message, but will also let
you set a maximum time limit. With the Voice
Controlled Announcementfeature, you can tailoryour
personal outgoing message to any length, up to 30
seconds. A single control knob for operational sim-
plicity can be set for: Record Calls, Playback Calls,
Record Two-Way Conversations, Tape Record/Dic-
tation, Record Announcement and Announce Only.
A LED Digital Message Counter instantly indicates
(up to 99) how many messages you have received.
The counter also functions asa“timer” to let you know
the precise length of your outgoing message.

The Remote 930 uses readily available, reliable
cassettes that pop in and out instantly. Messages can
then be stored for future reference.

FAIL-SAFE DESIGN

Advanced computer technology, unavailable until
now, has been designed into the Remote 930. The
specially engineered microprocessor has been pro-
grammed to recognize user mistakes and auto-
matically correct them. For example, when the
incoming message tape is full, some systems will not
answer the phone. This means you would not be able
to access your system to retrieve calls. However with
the Remote 930, when an incoming message tape is
completely filled, the machine will allow you to
playback your messages and also respond to al/
remote commands. This is only one of several built-in
self-correcting back-up measures to insure ultimate
reliability and ease of operation.

TEST IT FREE FOR 31 DAYS!

Test a Phone-mate Remote 930 FREE for 31
days. Because the Remote 930 is such a new and
improved answering system, we want you to put it
to the test at your office or home for 31 days
before you decide to keep it. Check out the
unique features that put the Remote 930 in a
class by itself. See how the handsome woodgrain
styling and compact size compliment any home
or office. Notice how effectively the Remote 930
will take your every call and give you your
messages exactly asyou received them. If forany
reason you are not completely satisfied, we insist
that you return it in new condition with all
enclosed parts in 31 days, for a prompt refund.
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COMPLETE NATIONAL SERVICE

With your Phone-mate Remote 930, we will send a
complete set of simple operating instructions and a
one-year limited warranty on parts and 90 days on
labor. If service is ever required on any Phone-mats
product purchasedfromCommunications Electron-
ics, simply send your system to one of our approved
national service centers. When you purchase your
telephone answering system from CE, you're buying
from one of the world’s leaders in high technology
electronics.

MADE BY PHONE-MATE

QUALITY CHECKED BY CE
Since all Remote 930 telephone answering
systems sold by Communications Electronics are
products of Phone-mate, the company that pioneered
consumer answering devices, you can be assured of
purchasing the finest and most reliable telephone
answering machine in the world. In addition, our
Quality Control Department further audits the quality
of every Phone-mate model sold by us to ensure the
high reliability found in all Phone-mate answering
devices. CE has given the Remote 930 our quality
controlrating # 1, whichis our highest quality grade for

technologically sophisticated equipment.

BUY WITH CONFIDENCE

The Remote 930 is an extraordinary telephone
message center. It provides virtually any answering
and message processing features that the most
demanding businessperson could require. To order
the wortd’s only computer controlled and fail-safe
engineered remote controlled answering system,
send or phone your order directly to our Telephone
Products Division. Mail orders to: Communications
Electronics, Box 1002, Ann Arbor, Michigan 48106
U.S.A. Send $299.95 plus $5.00 for U.P.S. U.S.
shipping for each Remote 930 system. If you have
more than one person using your system, we suggest
that youpurchase an extra remote pocket tone keyfor
every person authorized to receive messages at
$29.95 each. Prices and specifications are subject to
change without notice. No COD'’s please. Cashier's
checks and credit card order will be processed
immediately. All sales are subject to availability, but
because this is the most fantastic answering device
that CE has ever offered, we have reserved enough
units for immediate shipment. If you have a Master
Charge or Visa card, you may call anytime and place a
credit card order. Dial toll free B00-521-4414.
International orders are invited at slightly higher cost.
If you are outside the U.S. or in Michigan, dial anytime
313-994-4444. Michigan residents please add 4%
tax. All order lines at CE are staffed 24 hours, seven
days a week.

Due to the high demand for this most exciting
and useful telephone answering system, please
place your order today without obligation, to
assure prompt delivery.

Copyright © 1979 Communications Electronics™
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with the best."
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Other Phone-mate®
Remote 930 Features:

® Exclusive C-VOX—Controlled Voice Activation
means your caller has time to leave a long or
involved message. As long as C-VOX" recognizes
the sound of a voice it will continue to record,
makingitidealfor detailed job orders or messages.

Remote Control Feature—Hear your messages
played back over the phone from any phone,
anywhere by sounding your coded pocket tone
key. Backspace to repeat message or backspace
directly to the message desired. Erase/Store
messages...you can reset back to the beginning,
record new messages over old ones, or continue
recording after old ones to save them.

¢ Fail-Safe Design—Advanced computer technol-
ogy in the Remote 930 represents a major break-
through in telephone answerers. The Remote
930's specially designed and engineered micro-
processor is programmed to recognize user mis-
takes and automatically correct them. The built-in
self-correcting back-up features insure ultimate
reliability and ease of operation.

® Dual Cassettes—means versatility and conven-
ience. By keeping your incoming messages and
outgoing announcements on separate tapes, you
can file important messages for future reference
while also establishing an “Announcement Library”
for recurring needs.

® Useful for Dictating Ideas—Use the Remote
930 as atape recorder or for dictation, thenfile the
cassette or have it ready for transcription.

Change Tape Without a Service Call—Unlike
reel-to-reel answerers, the Phone-mate’s dual cas-
sette system allows you to quickly change tapes
without the inconvenience and expense of having
a technician do it for you.
® Voice Controlled Announcement—Allows you
to tailor your outgoing message. The voice con-
trolled announcement feature, with automatic
level control, lets you record outgoing announce-
ments up to 30 seconds in length. This eliminates
the inconvenience of having to rehearse and time
messages to fit a fixed time limit.
® Call Monitor—screens your calls and eliminates
unwanted interruptions by letting you hear who's
calling without touching your phone or letting the
caller know you're there. If you wish to talk, just
pick up the phone. If not, let Phone-mate take
the message and return the call at your con-
venience.

® Record Two-Way Conversations—Keep arecord
of important conversations. Phone-mate records
both sides of important telephone conversations.
This enables you to keep a record of negotiations,
orders or appointments.

® Audio-Scan”—Designed to help you locate your
messages fast. The specially engineered cassette
system enables you to hear messages in rewind or
fast-forward. This lets you locate specific mes-
sages rapidly for instant replay. Fast-forward
moves the tape rapidly past unwanted messages.

® Ring Adjust—Phone-mate answers when you
want it to. Adjust your Phone-mate to answer
on any ring one through five, and leave it on at all
times. When you're in, you have ample time to
answer the phone yourself. If you're away, Phone-
mate will take the call for you. Never worry about
remembering to always turn your machine “on”
when you leave. This protects you from the
“telephone burglar’ Your phoneis never tefttoring
and ring unanswered...a sure signal that no one
is home, and an open invitation to burglary.

® Announce Only—Broadcast important informa-
tion. The announce only feature lets you give each
caller an announcement message without record-
ing an incoming message. Ideal to announce busi-
ness hours, vacation schedules, movie times. etc.
The message counter always operates, so you
know how many people havecalled and heard your
message. Great for tabulating calls in telephone
surveys, etc.

e Communications Electronics™—quality control
approval rating #1. Our highest quality grade for
FCC certified technologically sophisticated
telephone equipment.

e LED Power On Light—tells if your unit is on and
functioning without examining power knobs.

e LED Digital Message Counter—Indicates how
many messages you have received. The counter
also functions as a “timer” to let you know the
precise length of your outgoing announcement.

Manual Erase—allows you to erase previous
messages when rewinding.

FCC Registered—Conforms to all requirements
for plug-in connection to a standard phone com-
pany modular jack.

Power—Regular 110V AC; 60 Hz. house current.
Warranty—1 year parts, 90 days labor.
Dimensions—B8%" Wide, 11%" Deep, 3%" High
Shipping Weight—3.18 Kilograms, 7 pounds

POPULAR ELECTRONICS
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A SIXTY-YEAR-OLD ELECTRONICS PUBLISHING HERITAGE

POPULAR ELECTRONICS is now 25 years old, publishing its 300th issue last
month. In truth, its lineage really extends back sixty years since it was spawned out
of the pages of Radio & TV News, which started publishing life as Radio Amateur
Newsin 1919. (Genealogically, Radio Amateur News was the begetter of Radio
News which, in turn, begat Radio & TV News, which begat both Electronics World
and POPULAR ELECTRONICS, the former merging into PE in 1972.)

The past quarter of a century was, of course, the period in which electronics truly
blossomed. The very first issue of POPULAR ELECTRONICS, October 1954, ob-
served that it is devoted to the science of electronics at the how-it-works, why-it-
works, how-to-do-it and how-to-use-it level. The lead article was written by “Solid
State” columnist Lou Garner: “Build Your Own Bike Radio,” a four-tube battery-
powered radio that attached to a bicycle’s handle bars with “U” boits. And John
Frye's “Carl and Jerry” column titillated readers.

In keeping with PE’s quest to present exciting, up-to-date electronics information
for active enthusiasts, the following year covered such topics as: “A Scintitiation
Counter” to detect and measure atomic radiation; “Market Survey of Geiger Coun-
ters” accompanied by a build-your-own device; President Eisenhower's an-
nouncement of plans to launch a smail, unmanned sateliite for communication pur-
poses; the beginning of an audio and hi-fi section; solar battery experiments; and
the first “Transistor Topics” column.

The May 1956 cover story was “The Truth about Radar Speed Traps.” in 1958,
there were articles on “The Language of Digital Computers,” “Play Games with
Nixie® Tubes,” “3D Color TV with Glasses,” “Go Mobile with Audio Fi Speakers,”
and “Elettronic Robots.”

in 1959, PE had articles on Citizens Band Radios, a new Color TV Projection
System (called Eidophor), *“Stereo Records—Fad or Fulfillment?” “Special Report
on Color TV,"” “Understanding Transistor Circuits,” “Hams Go Video,” and a spe-
cial Hi-Fi Stereo issue. That was also the year when PE changed from pulp paper
to smooth, “slick” paper.

Readers in the early-Sixties cut their eyeteeth on Dave Weems’ “Sweet Sixteen
Speakers” (16 small speakers working in unison to produce resoundingly deep
bass), “An Introduction to Logic Circuits,” “Build a One-Tube Radiation Fallout
Monitor,” “A Transistorized Car Ignition System,” “Air Suspension Speaker Sys-
tems,” “Home Video Tape Recording—When?" “TV Pictures on Phono Discs"”
(Westinghouse’s “Phonovid"), “A White-Noise Generator to Aid Sleep,” and “Build
a Field-Effect Transistor Voltmeter” (a 2N2498 cost $12.75 then).

In 1966, there were articles about the integrated circuit and its bright future, and
“The Logic Demon” (a logic-function demonstrator project that used integrated cir-
cuits). This was followed in 1967 with “The Brute 70,” a project to build a 70 watts
rms audio power ampilifier.

The year 1968 was truly a “breakthrough” one with Don Lancaster’'s $12/
decade counting unit project. And the decade ended with PE’s publication of Dan
Meyer's “Tiger Ampiifier” audio projects (which were low-cost 40-to-100-W power
amps), “A Dwell Extender for Ignition Systems,” a “Logic Probe and Pulser,” an
“Experimenter's Laser,” and a “Hand-Held Op-Amp Tach.”

(Continued on page )

odcanRadioHistorv.Com




Here itis atlast... THE FIRST
FLOPPY DISK BASED COMPUTER
FOR UNDER 51000

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 0S-65D
V3.0 development oriented operating system.

OCTOBER 1979

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. Ohio Scientific
offers the AC-3 combination 12” olack and white TV/monitor
for use with either system at $115.00 retail.

All prices, suggested retail.

OHI0 SCIENTIFIG

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

SOMIC
TONIC.

Vibration
Damping
Compound from
Audio-Technica

Liquid touch-up for the golden ear!

Sonic Tonic is a viscous damping
material created to control and subdue
small resonances in your system. It
stops the tiny vibrations which may spoil
an otherwise clean-sounding signal.

For instance, at low recorded levels
your phono may sound fine. But at
high levels perhaps an unsupported
tone arm lead vibrates ever so slightly;,
adding a ‘'sonic haze' to. everything
you hear.

Simply add a thin coating of Sonic
Tonic. It goes on white, and dries in
minutes to a clear yet always resilient
coating. Sonic Tonic adds almost
no mass, but—because it never fully
hardens —it soaks up small vibrations
like a sponge soaks up water.

Sonic Tonic can be applied almost
anywhere to metal and most plastic
surfaces. Use it on speaker voice coil
wires, cartridge leads, tone arm shells
and fingerlifts, turntable springs or
wherever subtle control is needed.
Sonic Tonic withstands normal hand-
ling, yet peels off readily if you change
your mind. —

If you're seeking perfection, J L
Sonic Tonic is a helpful new P-4
finishing touch. Just $6.95 fora J
bottle of AT617 Sonic Tonic, 1l
complete with applicator cap. [[ffvu
At your Audio-Technica T
dealer's today. A

@audio-technica.

t

i

INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 109P, 33 Shiawassee Avenue
Fairlawn, Ohlo 44313

CIRCLENO. 11 ON FREEINFORM‘ATION CARD
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EDITORIAL continued

In 1970, PE’s “Laser Beam Communicator” wound up at the Smithsonian Insti-
tution’s National Museum of History. The new decade brought a “new look" to PE,
too. Its logo and type face were changed, and the editorial thrust was directed even
more toward the serious electronics enthusiast. This marked a new maturity on the
part of readers, whom research studies indicated were more technically knowl-
edgeable than were earlier readers and enjoyed a higher income.

A host of construction projects on products not previously available to readers at
low cost followed: George Meyerle's graphic stereo tone-control system, a mini
DVM, a digital clock, an electronic desk calculator, a TV preamp for blacked-out
sports transmissions, the **Drummer Boy” rhythm maker for musical instruments,
an “Alpha Brain-Wave Monitor,” a “Super Audio Sweep Generator” that essential-
ly launched function generators as basic test instruments outside professional
labs, and other “breakthrough” articles.

Emerging from the pages of POPULAR ELECTRONICS in 1973 and 1974 were
such innovative projects as an “Electronic Digital Wristwalch” for under $80 when
commercial equivalents were selling for upwards of $200, and an impressive ESP
test machine, among others.

PE’s size was changed to its present large format in August 1974 to accommo-
date more complex schematics and foil patterns. Articles in the rest of the year in-
cluded a digital electronics course and “How New FTC Hi-Fi Rules Affect You.”

The world's first microcomputer kit to rival commercial models—the Altair 8800
—was introduced on the cover of PE's January 1975 issue, with how-to-build plans
detailed inside. This computer stunned the electronics world since its total price, in-
cluding a beautiful enclosure, cost virtually the same as what its microprocessor—
the powerful Intel 8800—was selling for at the time. It's commonly acknowledged
that this milestone was the beginning of the home/very-small-business computer
market. A myriad of “firsts” followed: the first low-cost all-solid-state TV camera,
how to build a direct-drive single-play turntable, a programmable music box, and
others. Also, Forrest Mims' popular “Experimenter’'s Corner” was initiated.

This creative publishing effort was carried through overthe next few years with
the introduction of construction plans for computer color graphics ("TV Dazzler”), a
modem for data communications by telephone (The “Pennywhistle”), an all-in-one
computer and terminal (“SOL"), the COSMAC “EN,” “Speechlab” computer voice
communications, a low-cost logic analyzer, a Bucket Brigade audio delay system,
Morse Code automatic alphanumeric-readout receiver, a computer chess game,
etc., as well as feature coverage of new electronics products such as electronic
games, video cassette tape recorders, home projection TV systems, car stereo,
and video disk systems.

In keeping with the country’s energy crisis, 1979 issues contained articles on
building a 55-mph “Cruisealert,” a “Low Fuel Warning Buzzer,” and this issue’s
motor energy-saving device (developed by NASA), as well as advanced technolo-
gy articles such as the recent “Upcoming New World of TV Reception,” which clar-
ified how the vertical interval can carry information for a variety of purposes.

Next month, you'll read about a solid-state humidity controller project that re-
duces heating fuel use, a Guide to Buying Printers for Computers, an RTTY Read-
er project, and more.

So as you can see, POPULAR ELECTRONICS has been an active participant in the
startling electronics revolution that took place over the past quarter of a century,
both as an information medium and as a “mover and shaker” of events by spear-
heading the introduction of new types of electronic equipment. We look forward to
sharing future developments in electronics with you for the next 25 years, particu-
larly since many of you have been (and will be) part of the continually growing elec-
tronics scene through writing articles, creating construction projects and sending
us feedback letters.

POPULAR ELECTRONICS
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328 WAYS TO INCREASE YOU
ELECTRONICS KNOW-HOW!

COMPUTERS, MICROPROCESSORS & ROBOTICS

1241—How To Build Your Own Sell-Programming Robol 238 p.
1062—The A to Z Book of Computer Games 308 p., 73 il.
1111—Design, Build, Prog. Your Own Working Compuler System
1053 —Microprocessor Cookbook 266 p.. 124 d
1141—How To Build Your Own Working Robot Pet 238 p.. 86 1.
1107 —Computerist's Handy Manual 64 p.. 39 il
1069—Computerist's Handy Databook/Dictionary 96 p. 42 il
1071—The Complete Handbook of Robotics 364 p. 137 it
1085-—24 Tested, Ready- To-Run Game Programs in BASIC 252 p.
1070—Digilal Interfacing with an Analog World 406 p. 277 il.
1088 —lllustrated Dlct. of Microcomputer Terminology 322 p.. 1501,
1076—Antificial Inteligence 252 p. 118 it

841—Buiid Your Own Working Robot 238 p., 117 il
1099—How To Build Your Own Working 16-Bit Microcomputer 80p.
1095—Programs in BASIC for Elec. Eng . Techs.. & Exp. 140 p.
1077 —Hdbk. of Remote Conlrol & Automation Techs. 294 p.. 250t
1055—The BASIC Cookbook 140 p. 49l
1015—Beginner's Gde. 1o Computers & Microprocessors 308 p.
1000—57 Praclical Programs & Games n BASIC 210 p. 64 i
995—Beginner's Guide lo Microprocessors 182 p 106 il
985—~Programming Microprocessors 208 p. 102 i
676—Simpfified Computer Programming—Including RPG 240 p.
971—Miniprocessors: from Calculators to Computers 196 p.
874—Master Handbook of Digital Logic Applic’'s. 392 p. 287 il
952 —Miprocessor Programming for Computer Hobbyisls 387 p.
955—Modern Digital Communications 308 p. 122 il.

853 —Piloting/Navigation With the Pockel Calcutator; 406 p.. 3381l
975—The “Compulator” Book—Build Super Calculalors &

tinicomputer Hdwe. with Calculator Chips 322 p. 227 i

752—Computer Programming Handbook 518 p. 114 il
554—Computer Technicran's Handbook 480 p. 428 il
824—-Advanced Applications for Pocket Calculators 304 p. 275 l.
538—Computer Circuits & How They Work 192 p. 109 il
574—Beginner's Guide 1o Computer Programming 480 p. 364 1.
785—Microprocessor/Microprogramming Hdbk. 294 p. 176 if.
709—Modern Guide to Dighal Logic 294 p. 222 il

724—Get the Most Out of Electronic Calculators 204 p. 28 1.
548 —Beginner's Gulde 1o Computer Logic 192 p. 1751l

SEND NO MONEY! We'll Invoice you on 10-DAY FREE TRIAL.
l ALL BOOKS 100% GUARANTEED. You must be satisfied
. or return the books and we'll cancel the invoice.

CIRCUITS BOOKS, HOBBY ELECTRONICS & PROJECTS

BASIC & GENERAL ELECTRONICS TECHNOLOGY

510—How to Read Electronic Circult Diagrams 192 p. 140 il
588—Basic Electronics Course 384 p. 275 il.

882—ransistor Ignition Systems 252 p. 162 1l

749—Auto Electronics Simplified 256 p., 202 il.

748—The Complete Auto Electric Handbook 210 p.. 139 il
891 —Practical Solid-State DC Power Supplies 196 p. 151 it
628—Basic Electricity & Beginning Electronics 252 p. 191 il.
830—introduction to Medical Electronics 320 p. 126 il.
655—Modern Electronics Math 686 p. 424 .

728 —Basic Digital Electronics 210 p. 117 il
691—Electronics Unraveled 228 p. 96 il. $5.95
828-—Swilching Regulators & Power Supplles 252 p. 128 il. $6.95
583 —Industnal Electronics: Principles & Pracuce 416 p. 380 il. $8.95
930 —Servicing Medical & Bioelectronic Equipment 350 p. 165 i1.$8.95
300—Dictionary of Electronics 420 p. 487 it $5.95
601—Basic Color Teievision Course 420 p. over 300 i!
104—Basic Radio Course 224 p. 128 il.
638—Marine Electronics Handbook 192 p. 106 il.
528—Pulse & Switching Circuits 256 p. 184 il

$6.95
$9.95
$5.95
$5.95
$5.95
$6.95
$6.95
$7.95
$11.95
$4.95

$7.95
$7.95
$7.95
$5.95

$6.95
$2.95
$3.95

$7.95 | 585—Digital Electronics: Principles & Practice 292 p. 191 il

$5.95 | 105—Basic TV Course 224 p. 128 il

$8.95 | 111—Basic Transistor Course 224 p. 179 il y
$7.95 | 791—Mathematics Unraveled—A New Commonsense Approach$6.95
$7.9

ELECTRDNIC TEST EQUIPMENT

$5.95

$3.95 | 132—How to Test Aimost Everything Electronic 160 g 144l $3.95
$4.95 | 730—Ef#ectve Troubleshooting with EVM Scope 238 p.. 185 1l. $5.95
$7.95 | 1012 —How To Design /Build Electr. Instrumentation 420 p. 210 il $9.95

$4.95
$6.95
$7.95
$5.95

792 —Bulid-1t Book of Minlature Test & Msmt. Insir. 233 p. 151l
472—Working with the Oscilioscope 104 p. 183 1. 7 x 9%
672—Understanding & Using the VOM & EVM 192 p. 187 4.
927 —How to Use AF & RF Signal Generators 238 p. 162 il

$4.95
$4.95
$5.95

$6.95 702 —Electronic Measurements Simplified 240 p. 217 4.95
56'95 723—Electronic Tes! Equipment—& How To Use (t 204 p.. 174i.84.95
$5'95 729—RF & Digital Test Equipment You Can Build 252 p. 217 il $5 95

$6.95
$5.95

877 —Under. & Using Modern Signal Generators 294 p. 120 i
664—Underslanding & Using the Oscilloscope 272 p. 170 il

577 —How to Use Color TV Test instruments 256 p. 230 i $595
131 —Test Instruments for Electronics 192 p. 155 i $4.95
680 —How to T'shool & Repair Electr. Test Eqpt. 252 p. 143 il. $6.95
777—Under /Using Modern Electr./Svcing./Test Equipment 252 p.$5 95

$7.95
$8.95
$6.95
$8.95

$7.95 | 483—99 Ways to Use Your Oscilloscope 192 p. 327 | $595
$9.95 | 485—How to Use Test insir. in Electronics Servicing 256 p. 234 il $4.95
peeedlll APPLIANCES, ELECTRICITY & ENERGY

$595 | 925—Practical Electrical Installation, Repair & Rewirng 406 p.  $7.95
$9.95 | 1178—How To Make Your Own Solar Eteciricity 68 p. 87 il $5.95
$6.95 | 1020—Auto Ar Conditioning Handbook—Install, Maint & Repar $6.95
$7.95 | 1176—The Master Handbk of ALL Home Healing Systems 352p.  $7.95
$4.95 | 631—Aviation Electronics Handbook 406 p.. 227 il. $8.95
$5.95 | 1128 —Make Home Electricity From Wind. Water & Scnshine $5.95

1019—The Master Handbook of Electrical Wiring 406 p. 289 il.  $6.95
1036—Cut Your Electric Bill, Install Your Own Emerg. Power Sys. $2.95
1063—How To Install Your Own Home or Mobile Ele. Power Plant $5.95

1123—The Laser Experlmenter’s Handbook 210 p 1871l $6.95
l 1118 _Making & Using Electricity From the Sun 144 p. 731 $5.95 931—Drrect Curcent Motors 252 p. 170 i §14.95
881—666 Science Tncks & Expenments 406 p. 386 1l 795 | 987—Hearing Aid Handbook 336 p. 224 it ‘ $8.95
l 1142—84 Practicat IC Projects You Can Buid 140 p.113 $4.95 | 913—Complete Hdbk. of Elecirical & House Wiring 476 p. 193 11.56.95
805-—99 Test Equipment Projects You Can Build 378 p. 337 1. 37.95 | 906 —Homeowner's Gde. to Solar Heating/Cooling 196 p 113 1).$4.95
B0a—Master Hdbk of 1001 MORE Practical Efectronic Circ.  $12.95 962--Microwave Oven Service & Repair 420 p. 21041 $9.95
1105—How To Casl Small Metal & Rubber Parts 144 p.. 132 il. $5.95 | 903—Guide o Modern Energy-Etficient Heating/Coating Sys $5.95
1101 —How To Design & Build Your Own Custom '_I’V Games 546 p.§9.95 | 758 —How to Compietely Secure Your Home 224 p. 162 il $5.95
806—The Power Supply Handbook 420 p. 2921 $7.95 | 1030—101 Practical Uses for Propane Torches 140 p. 98 il $395
1108—Lasers, The Light Fantastic 294 p. 158 1. $6.95 | 1006 —Build-Il Book of Solar Heating Projects 196 p. 111 i $4.95
l 1079—How 10 Bulld & Use Low-Cas! Hydrophones 140 p. 98 . $4.95 | g20__Central Heating/Air Cond. Repalr Guide 320 p 2851 56.95
1113—Understanding Electronics 182 p. 265 il $4.95 | 1797 Fleciric Motor Test & Repalr 160 p. 102 il $6.95
800—Master Hdbk. of 1001 Practical Electronic Circuits 602 p. $9.95 | ¢/e o = 2 :
o F —Small Appliance Repalr Guide-Vol. 1 224 p. 150 1l $5.95
1060—303 Dynamic Electronic Circuits 308 p., 303 $6.95 917 A
1023 —Beginner's Guide lo Designing /Bidg. Transistor Radios  $4.95 —How 1o Repair Small Gasoline Engines 392 p. 251 i 695
l 965—Modern Transistor Radios 64 p.. 112 §2.50 904 —Homeowner's Guide 0 _Sav’mg Energy 288 p. 183 1. $595
958 —Beginner's Gulde 10 Making Electr. Gadgels 140 p. 113 il. $4.95 745—The Home Apphance Clinic 196 p. 61 $4 95
921—The ABC Book of Hi-FVAudio Projects 168 p. 1311l 54,95 | B85—How to Repair Home Kilchen Appliances 294 p. 2051l $595
909—How to Build Metal/ Treasure Locators 140 p. 60 it $3.95 | 920—Complete Hdbk. of Locks & Locksmithing 392 p. 200 il $6 95
935—Build-it Book of Optoelectronic Projects 238 p. 175 il. $5.95 | 855—How 1o Repair Home Laundry Apphances 280 p. 137 1. $5 95
30—Handbook of Semiconductors Circuits 444 p. 317 il $5.95 | 715—Small Apphance Repair Guide-Vol. 2 210 p. 1491 $4.85
964 —Modern Crystal Radios (Make and Use Series} 64 p. 101 1l $2.50 | 555—Major Appliance Repar Guide 286 p. 278 il. $5 95
637 —Fun with Electronics 140 p. SOl $3.951 §71_Electnical Wiring & Lighting for Home & Office 204 p. 155il.54.95
836—Optoelectronics Guidebook-with Projects 196 p. 115 ] $5.95 | 520__+How to Repar Home & Auto Ar Conditioners 08 p. 100 11 $5.95
905—Build- Il Book of Digital Electronic Timepieces 294 p. 209 il. $6.95 | 295__Retngeration 160 p 53 il $3 95
926—Modet Raliroad Electronics 308 p. 218 il. 5.95 9 e
912—-88 Practicat Op Amp Circuits You Can Build 140 p 120 1. $4.95
868 —CBer's Handybook of Simple Hobby Projects168 p. 114 §3.95
887—106 Easy Electr. Projects-beyond the transistor 224 p. $5.95 | 1073—Amateur Rad Lic. Sty. Gde. lor Nov. Tech & Gen. Class $6 95
790—21 Simple Transistor Radios You Can Build 140 p 122 il. $3.95 | 1092—First Class Commercial FCC Lic Study Guide 392 p. 205il. $7 95
861—Display Electronics 252 p. 195 i $5.95 | sg2—Commercial FCC License Handbook 444 p. 150 il $7 95
;;; 'L’}‘egfa‘edpc'fFlJc'l‘S 'GUIGGDOOK ‘95HD‘ 180 TS gggg 652 —2nd Class FCC Encyclopedia Study Guide 602 p. 600 il.
ture Projecls for P. ! 93— Third Cl C Licen: i 3
706 —Indexed Guide to Modern Electronic Circuits 216 p. 82 il. $4.95 o LS RO CUED S U

787 —OP AMP Circuit Design & Applications 280 p. 239

714 —Radio Astironomy for the Amateur 252 p. 88 il
571 —Radio Electronics Hobby Projects 182 p. 214
591—Solid State Projects for the Experimenter 224 p. 228 il

3
796—MOSFET Circuits Guidebook-with 100 Projects 322 p. 19611
8!

873—-Ham Radio Novice Class License Sludy Guide 224 p. 57 il. $5.95

Sggg 851 —Ham Radio General Class License Study Guide 448 p.  §7.95
5t95 827 —Ham Radio Advanced Class License Study Guide 252 p. 8595
6.95 | 543—Ham Radio Extra-Class License Study Guide-224p. 162 il. $5 85

$4.95 | 989—Ham Radio Incentive Licensing Guide 154 p. 34 il $4.95

568 —IC Projects for Amateur & Experimenter 192 p. 252 it.
542 —Transistor Projects for Hobbyists & Students 1
70—Electronic Puzzles & Games 128 p. 75 il

AUDIO, RECORDING, HI-FI & STEREO

1034—How To Select & Install Your Own Speakers 238 p.. 131l
1166 —Build a Small Budget Recording Studio From Scratch
867 —Electrical Hdbk for RVs, Campers, Vans. Boats. Trallers
1001 —Master Handbook of Still & Movie Titing for Amaleur & Pro
1011 —How To Repalr Movie & Siide Projectors 304 p.. 270 i
911—Restoring & Coilecting Antique Reed Organs 320 p., 124 il.
064 —How to Design/Build Test Complele Speaker Systems 336 p
1056 —Instail Everything Electr. in Cars/Boa!s/F‘lanes/‘rucb\s 364 p.
1042 —Jap Radlo, Record/Tape Player Schem Manuai-—V. 2 200 ..
1017 —Understanding Sound. Video & Film Recording 140 p., 74 il
966 —Complete Handbook of P A Sound Systems 272 p.. 148 il
736—Amateur Filmmaker's Hdbk Sound Sync/Scoring 210 p
875—Microphones--How Work & How to Use Them 224 p. 92 il
Ba6—Acoustic Techniques for Home & Studio 224 p. 168 il
781—Handbook of Multichannel Recording 322 p. 196 1l
934—Photo Guide lo AM/FM Stereo Repair 288 p. 281 il
756 —4-Channe! Stereo-From Source 1o Sound 252 p. 102 il
634—Basic Audio Syslems 240 p. 203 il.
1031—Produce Excting Shde Shows & Movies With Sound
689—Cassette Tape Recorders-How Work/Care:/Repair 204 p.
497—Tape Recording lor Fun & Profit 224 p. 1711l

681—Questions & Answers About Tape Recording 264 p. 102 il. $5.95

716—Servicing Cassette & Cartridge Tape Players 294 p. 19611 $6.95

505—Installing & Servicing Home Audio Systems 256 p. 136 . $5.95
9

67—Elements of Tape Recorder Circuts 224 p. 145 il
642—Jap Radio, Record & Tape Player
2.

59—Servicing Record Changers 2 73
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$5.95
92 p. 153 i.84.95
$3.95

$6.95
.95

$5.95
$5.9¢

4.
Service Manual 228 p. $6.
i &)

9
$5.95
T N T N N AN NS

780—111 Digltal & Linear IC Projects 210 p. 244 il. $5.95
699—Soid State Crcutts Guidebook 252 p. 227 £ CB COMMUNICATIONS, HAM RADIO & PHONES
524—104 Easy Projects for Electronics Gadgeleer 160 p. 10511.$4.95 | 1755 antenna Data Reference Manual—incl. dmension tables  $7.95
486—104 Simple One-Tube Projects 192 p. 104 1 $3.95 | 1120 —OSCAR: The Ham Radio Satelites 128 p.. 95 . $4.95
629—Handbook of (C Clrcurt Projecis 224 p. 136 $5.95 | 502 _The Giant Book of Amateur Radio Antennas 462 p.. 255 il. $8.95
487—64 Hobby Projects lor Home & Car 192 p 195l $4.95 | g99_ow 1o Hear & Speak CB In a Short-Short 176 p $3.50
537—125 O_ne-Transnslor Projects 192 p. 125 il $4.95 | g65_Mobile Radio Handbook 192 p.. 175

83—Fun with Electricity 128 p. 94 i $3.95 | 1097 —All About Telephones 192 p. 140 Il K
647—Stereo/Quad Hi-Fi Principles & Projects 192 p. 1001 $4.95 | 1052 —Radar Detector Handy Manual 80 p.. 63 11 2.25
464 —Electronic Hobbyist's IC Project Handbook 154 p. B6 il $4.95 | 1054 —Antenna Construction Hdbk. for Ham. CB & 3WL 238 p.  $5.95
613—New IC FET Principles 8 Projects 154 p. 60 I $4.95 | 1005—Hdbk of Solar Flare Monitoring & Prop. Foresasting 196 p.$6.95
462—104 Easy Transistor Projects You Can Build 224 p. 105 il $595 | 997 The Handbook of Telephones & Accessories 432 p. 215 11.$9.95
590—Practical Solid-State Principles & Projects 176 p. 1271l $3.95 | gg9._CBer's Handy Manual of Base Stations 96 p. 55 il $2.50

801—Master Handbook of Ham Radio Circuns 392 p.. 301 il
963 —Home-Brew HF/VHF Antenna Handbook 21C p. 143 il
CBer's Handy Manual of SSB 80 p 421l
The Complete Shortwave Listener's Handbook 288 p. 101l.
683 —Pictorial Guide 10 CB Radio Install./Repair 246 p. 3041l
673—How 10 Be A Ham—Incls. Latest FCC Rules 192 p. 25 if
950 —W. Dict. ol Broadcast—CATV—Telecomms. 420 p. 104 il
799 CB Radio Operator's Guide-2nd Edition 256 p. 138 il
899—CBer's Handy Manuai 48 p

35—The Complete FM 2-Way Radio Handbook 294 p. 111
859—The Complete Handbook of Slow-Scan TV 304 p. 1691
954—Practical CB Radio Troubleshooling & Repair 406 p. 169
597 —RTTY Handbook 320 p. 230 il
933—CBer’'s Handy Allas/Dictionary 64 p $1.
722—Amateur FM Conversion & Const, Projects 276 p. 187 il $5.
678 —Modern Commynications Switching Systems 276 p. 171 $17
581 —Citizens Band Radio Service Manual 228 p. 84 il $5
621—The 2-Meter FM Repeater Circuits Handbook 312 p. 194 1| $6.

ENGINEERING & REFERENCE

1133—The Active Filter Handbook 280 p. 251 il S
1132—Hduk of Electrical Noise: Measurement and Technoiogy ~ $6 95
1038 —Electronic Designer's Handbook-3rd Edition 350 p.. 278 it $9 95
1087 —How to Repalr Briggs & Stratton Engines 182 p.. 135 il $4.95
1035—Instrumentation & Gontrol Sys. Eng. Hdbk. 434 p. 184 iI. $19.95
929—Sold-State Motor Controls 322 p., 162 il $8.9
742—Prof. ElectricavElectr. Engr's License Study Guide 476 p. $7.95
750—Electronic Conversions, Symbols & Formulas 224 p. 46 il. $5.95
829—Impedance 196 p. 90 It $5.95
774 —DignalfLogic Electronics Hdbook 308 p. 226 I $6.95
118 —Electronics Data Handbook 256 p. 149 i .
101—Electronic Circuit Design Hdbk.-4th Edition 416 p. 966 11 $19.95
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$6.95
$5.95
$3.95

$5.9!
$1.5

$5.95
$8.95
$3.95
$9.95
$785
$8.95
$7.95
$7.95
$7.95
$5.95
57.95
§5.95
$5.95
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SEMICONDUCTORS, TUBES & TRANSISTORS ]
$7.95

1216—Towers Intesnational OpAmp Linear-IC Selector 190 p.
1100—Master Transistor/IC/Diode Substitution Hdbk—2nd Ed.  $11.95
1016— Towers, International FET Selector 140 p. 97 il $4.95
1010—Towers' Inter. Transistor Selector 200 p. 179 #. 7 x 10” $6.95 .
$9.95
$5.95

856—Master DP-AMP Applications Handbook 476 p. 320 il
960—IC Funetion Locator 224 p. 28 1.

984 —CMOS Databook 280 p. 270 il.

870 —Masler Tube Substilution Handbook 322 p. 576 il
717—Transistor Theory for Technlcians & Engrs. 224 p
938 —LInear IC Applications Handbook 280 p. 183 il
470—Transiszor Clrcuit Guidebook 224 p. 118 il

794 —Microeizctronics 266 p. 228 il

708—Moderr; Applications of Lnear IC's 276 p. 301 il
116—Getting Started with Transistors 160 p. 90 l.

$6.
$4.9
$3.9

743—Electranic Music Circuit Guidebook 252 p. 180

843 —Sourcebook of Electronic Organ Circuits 168 p. 101 il.
718—Electranic Music Production 156 p. 79 il
666—Expenimenting with Electronic Music 180 p. 103 il.
546 —Elecirenic Musical Instruments 192 p. 121 il

832 —Electronic Musical instr. Manual 210 p. 7 x 10" 385 il.
5 ervicing Electronic Organs 196 p. 8% x 117 145 i 5

0
T DIO & ELECTRONIC SERVICING
101

eginner s Guide to TV Repair—2nd Edition 224 p.56 it
1082—TV Fieid & Bench Servicer's Handbook 208 p. 165
1119—Color TV Trouble Factbook—4th Edition 434 p. 100's of il.
1028 —How To Repair Video Games 270 p., 182 1l
939-—Hdbk of Marine Electronic & Electrical Systems 546 p
901 —CET License Handbook-2nd Edition 448 p. 381 il
821—TV Troubleshoaler's Handbook-3rd Ed. 448 p. over 300 il. $4.95
563—Beglnner's Gulde to TV Repair 176 p. 50 1l $4.95
956—Fire & Theft Security Systems-2nd Ed. 192 p. 108 il
876—Color TV Case Histories Hlustrated—Vol. 2 352 p. 243
746—Color TV Case Histories fllustrated 238 p. 219 il
809—Photo Symptom/Gulde: Soiid-State Color TV Troub. 224 p. §5 95
772—Troubleshooting with the Dual-Trace Scope 224 p. 252il. $595
738—TV Schematics: Reading Between the Lines 252 p. 188 il $595
605—Install /Svcing. Electr. Protective Systems 252 p. over 160 . $5.95
696—TV Tuner Schematic/Servicing Manual-Vol. 1 224 p. 287 il. $6.95
979—TV Tumer Schematic/Servicing Manual-Vol. 2 200 p. 37: .
GQOfLoglcal Color TV Troubteshooting 240 p. 151 il
559193 TV Tough-Dog Problems Solved 252 p. 199 1I.
580 -Modern Radio Repair Techniques 260 p. 207 i
532—How |0 Repair Solid-State imports 192 p., 8%
484—TV Servicing Guldebook: Problems & Solutions
761—Jack Darr's Service Clhinic No. 3 252 p. 122 il.
133 —Jack Darr's Service Clinic No 1 192 p. 125l
430—Pinpont Transistor Troudles in 12 Minutes 482 p. 243 . $6.95
595—199 Color TV Troubles & Solutions 224 p. 178 if. $5.95
507—101 TV Troubles-From Symptom lo Repalr 224 p. 170 il. $6.95
619—T'shooting Sofld-State Eiectr. Power Suppfies 208 p. 85 il $4.95
778—Small-Screen TV Servicing Manual 240 p. 367 il. $6.95
653—T'shooting Solid-State Wave Gen. & Shaping Circs. 92 p- $4.95
636—Instaling TV & FM Anmennas 168 p. 158 Il $4.95
VHF/IUHF Fire, Police, Ham Scanners Ser. Manual 250 p. $6.95
625—Troutleshooling Solid-State Ampliliers 256 p. 95 il $4.95
732 —Jap Consumert glecu. Ser.Man. 196 p.incl. schemalic foldout $5.95
694 —Auto Slereo Service & Instaltation 252 p. 245 il $5.9!

MODEL RADIO CONTROL

1093 —Radio Control Handbook-4th Edition 420 p. 31511
1135—Radic Control Manual—Sys., Circuits, Const.—3rd Ed. $5.9
825 —Flying Model Airplanes/Helicopters by RC 192 F 147 ik $5.9
747—Ré Modeler s Handbook of Gliders & Sailplanes 196 p. 143il.54.9
812 —Radie Control for Models 350 p. 417 il $6.9!
693—Model Sail & Power Boating by Remote Controf 192 p. 1251l $4.9!
122 —Advanced Radio Control 192 p. 181 il $4.9

BROADCAST, CATV, CCTV & VIDEOTAPE

890—Anatomy of Local Radio-TV Copy-4th Ed. 140 p 3!
865—CATV Program Onigination & Production 256 p. 64 1l $14.9
811 —Comolele Hdbk of Videocassette Recorders 280 p 160 il. $5.9
852 —B'caz! Engr. & Maintenance Hdbk 532 p. 235 il $19.
815—Desig./Maintain. CATV/Small TV Studio 288 p. 100 i
779—Musi Scoring for TV & Motion Pictures 266 p.. 166 il.
768 —Cablecasting Production Handbook 210 p.. 44 I
755—Color TV Studio Design & Operation 168 p.. 6911,
1009—CCTV Instalation. Maintenance & Repair 294 p. 208 il.
773—Talk-Back TV: Two-Way Cable Television 238 p. 64 i
833—Complete Broadcast Antenna Handbook 448 p. 310 4
657 —MATV Systems Handbook 176 p. 91 il

523 —Guide to Radio- TV B'cast Engineering Pract. 288 p. 1401l
733—Direztonal Broadcast Anlennas 210 p. 60 il $t
§57—How To Become A Radio Disc Jockey 256 p. 36
845—How lo Prepare a Production Budget: Film E Videotape
541—Videotape Prod. & Comm. Techniques 256 p. 100l
79: V Lighting Handbook 228 p. 230 It $12.95

CB & HOME AUDIO SCHEMATIC SERVICING MANUALS

Contain all the data needed 10 service each umt mcluding complete
schematic diagrams, backed up with step-by-step troubleshooting info. |
theory, lips for isotating problems. etc Ak 7 10". Each only $5.95
1026—Vol. 3—Automatic Radio. Admiral. Midiand. Sharp
1025—Vol. 2—Channei-Master, Coronado, Hitachi

1024 —Vol. 1 —Capehart, Zenith

826—Vol. 1—Kris, Browning, Hy-gain, Penney’s
854 —Vol. 2—Teaberry. Siltronix, Pearce-Simpson. Unimetrics
858-—-Vol. 3—Johnson., Linear-SBE, Royce Sonar
862—Vol. 4—Pace. Fanon/Courier, Dynascan (Cobra)
928 —Vol. 5—Radio Shack (Realistic). Surveyor. Beltek
932—Vol. 6—Xtal, Tram/Diamond, Sharp

936—Vol 7 —Lafayette, J.1.L.. Fanon

$4.9!

$5.9!
$6.9
$9.

$5.95
$7.95
$5.95

il $5.
x 11712211, $7.95
176p.11011.$4.95

$4.95

$4.95

$9.9!
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TAB BOOKS, Blue Ridge Summit, Pa. 17214

Please send me the books indicated below: =
[ i enclose $ . Send postpaid.
[ invoice me on 10-day trial (plus shipping) l
Bock # Book# Book# Book# [
Name Phone .
Company l
Address .
Gitysee 2= BiSlate Zip___ I

Pa. add 6% Sales tax. All orders outside USA  pg_1qg
must add 15% shipping and be prepaid.



PE BACK ISSUES NEEDED

rage and all of my early issues of POPULAR
ELECTRONICS, from Volume 1 No. 1 through

1972, were destroyed. | would greatly ap-
preciate it if you could forward information as
to where | can obtain replacements.—
Thomas D. Laase, 9 Hadley Rill, Pueblo, CO
81001.

Perhaps one of our readers has a set he's .
willing to part with. If so, please contact Mr.
Laase directly at the address given.

VOLTAGE SPIKE PROTECTION

Having built the “Automatic Garage Door
Closer” (March 1979), | would like to call your
attention to one problem. There is no diode
across the relay's coil to protect the transistor
from voltage spikes. After burning out a cou-
ple of transistors, | installed a 1N4004 rectifi-
er diode across K1's coil. Now the circuit op-

L./

Letters

I recently had a fire in my house and ga-

%

j
When you're into electronics,

Calectro is into whatever you
need —whether it’s ideas,
Instructions, or a complete
supply of parts | el s

Vo ED e

T OF THE ONTH -
.\_\ﬁ &)
€ WOwriy ]

e
e
Lo

Cadlectro has projects designed for g
you: a “Project of the Month”, con- P
ceived by the Calectro engineering
department, along with detailed in-
structions and a list of all the Calectro

parts you need to build it!

Calectro has literature: the Calectro

\ Products of GC Electronics, Rockford, IL 61101

Cadlectro 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, terminails, 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.

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

8

AmericanRadioHistorv.Com

erates just fine. Thanks for a useful project.—
Glen Charnock, WB6JKM, Oxnard, CA.

ALTERNATE METHOD

I enjoyed "Space-Age Electronic Projects
for Boats™ (July and August 1979) and would
like to share a simpler way to detect high lig-
uid levels. The circuit is shown here. Any
CMOS inverter or inverling gate can be used.
If a hex inverter were used, you could have
six detectors per IC. So, using this scheme

£-/i5v

for the fresh-water tank gauge would elimi-
nate three ICs, nine capacitors, and three
transistors. An electrolytic capacitor of 5 uF
or less will eliminate LED flashing when the
liquid in the tank sloshes.

CMOS level detectors will even work in de-
mineralized water, where the LM1830 will
not. They will also work on unrectified ac
power, which should eliminate any tendency
for the electrodes to electroplate. If the tank is
nonconductive, a ground probe must be used
in the liquid.—Clyde Hyde, Tenino, WA.

TEST RECORD EXPLANATION

In the July “Stereo Scene,” Ralph Hodges
refers to the Soudcraftsmen Test Record,
with a brief explanation of its content and ap-
plication. That description was incomplete
and actually incorrect. The test tones on the
record are clearly specified to be all at the
same level—there is no roll off or compensa--
tion at top and bottom. The Test Record can
be used correctly with a sound-level meter.
Only the 1-kHz Reference Tones, designed
specifically for “listening EQ,” are Fletcher-
Munson compensated and they appear only
on the opposite channel, designed so that the
EQ process also compensates for the user's
hearing idiosyncracies.

As a further aid in the equalization process,
the Test Record also contains all-band pink
noise to be used with any further instrumen-
tation the consumer wishes to utilize for his
own purposes. The test instruclions clearly
explain these methods. —Ralph F. Yeomans,
President, Soundcraftsmen, Santa Ana. CA.

Out of Tune

JE——

In “Build an In-Circuit Transistor Tester for
$10." p. 54, July 1979, there is an omission in
the schematic diagram (Fig. 1). The ResSeT
input of IC2, a 4027 CMOS flip-flop, must be
connected to V if the circuit is to operate
properly. This can be accomplished by con-
necting pin 12 to pins 3 through 9.

POPULAR ELECTRONICS



Chess Challenger-10 did more than win the
Penrod Memorial Microchess Tournament,
it literally trounced all opponents. Personal
Computing Magazine, February, 1979, re-
ports, “Chess Challenger-10 emerged as the
easy victor with ten wins, two draws and no
losses.”

All Top Name Performers

There were no amateurs in the champion-
ship playoft. Every contender bore the brand
of a well-known electronic chess game, and
each was accompanied by its entourage of
coaches, programmers, and engineers. After
each contestant had played all of the oppo-
nents in round robin fashion, the brilliant
Challenger-10, stood farahead ofits second
place runner-up.

Nobody Knew

Unknown to the othercompanies, the unde-
feated tournament leader was being retired
after the contest. Taking its place was a far
more powerful chess computer, the Chal-
lenger "7 This new micro-computer had
already beaten the official undefeated champ
during a series of pre-tournament warm-up
games at the factory. Its engineers explain
that it is simply 14 months ahead in tech-
nology, in finer algorithm sophistication
and in its superb performance.

Improve Your Game to Near Brilliant

total flexibility lets you change games mid-
stream or switch sides with the computer to
see how it would handle your dilemna. You
can add pieces to your side or take away the
computer’s Queen. ltis a superb teacher!

Touch the PV key and the “7's” total recall
memory will verify every piece position on
the board. You can even set up hypothetical
encounters to test its reaction at each level.

Fidelity's Challenger “7" is abletoanalyze
over 3,024,000 board positions. It master-
fully handles over one thousand book open-
ings and will respond to any deviation.
Academic openings as Sicilian, French, Ruy
Lopez and Queen Gambit Declined, are just
some of the challenges to keep you on your
toes.

It Knows Every Rule in the Book

The Challenger “7" will permit you to castle
or perform an En Passant capture or do sO
itself, if that is its best move. When your
pawn has reached the eighth rank, it will be
automatically raised to a Queen. uniess you
tell the computer to promote it to another
piece. It will take on any player and sharpen
his skills considerably...but it won't permit
illegal moves.

Sound Signals
You just cannot believe the chess 1.Q. of this
phenomenal unit. The Challenger “7" has a

ffspring

“Its successor, the new Chess Challenger 7}

“Chess Challenger-10 Wins Microchess Tourney”

—Personal Computing Magazine
February, 1979

is infinitely more powerful”’
—S. Samole
President, Fidelity Electronics

At Level 1, its average response time is 5
seconds. At Tournament Level 7, the Chal-
lenger makes championship decisions in
just 3 minutes.

Unbeatable in Price As Well As Play
Best of all, the Chess Challenger “7" is the
most affordable electronic unit you can own.
1t is just $89.95 complete with Staunton de-
signec¢ pieces and UL approved 110V AC
adaptor.

All pieces are magnetized, to stay where
you ptace them on the permanent metal
board. The set is mounted in a simulated
wood-grained housing which measures
12%" x 8 x 1" Bright, one-half inch tall LED
electronic digits, provide unmistakably clear
readout. The unit is backed by a 90-day
manufacturer’s limited parts and labor war-
ranty.

Enjoy It for 10 Days—At Our Expense
As a gift or for yourself, the “7" is unques-
tionably the finest chess computer you can
select...but, if within 10 days, you are not
satisfied, simply return it fora prompt, no-
questions-asked refund.

CREDIT CARD ORDERS CALL TOLL FREE
800-621-5809
ILLINOIS RES: 800-972-5858
24 HOURS—7 DAYS/WEEK

Within its seven different levels of play, you beep audio feedback which sounds to ac-
can enjoy every degree of chess competi- kr;‘ow|er?ge your mor\‘/e, an% double beeps f.F;e:s;-se-n-d—m:-——c.h-es-saaTeTge_r
i i i when the computer has made its response. “ ) i
tion, from beginner to tournament skill. Its np p 7(s)" at $89.95 plus §3.00 for shipping and |
Final Results ) I insurance. Ili. residents add 5% sales tax. It
Reprinted Courtesy of Personal Computing. February, 1979, P. 66. (Darker lines ours ) l not satisfied, | can return it within 10 days |
for a refund. .
OPPONENTS l |
| Enclosed please find check or money order. |
CONTESTANTS ) N\ 2 I NANANG 7 830 9\ % % W\ o O\4, S Charge My Credit Card:
q‘:%-, q‘, 004:, 0 | Araerican Express B Master Charge O Carte |
%, O»%:o,’ Rl € BankAmer./Visa Diners Club Blanche |
= > 7 | CreditCardNo. — '
MICRO-CHESS 1.0 % ] 1 ]
! (Heath H.8) B w | 5| 0| o| o] o L e = :”m EXE 0o Bty |
, |MICROCHESS LS wl % w | % | o | o | © O E . ame |
(TRS-80) S e Ecy i | Address |
, |MicrOCHESS 20 w_ % [ 1 e | o | » s e sl s | e | City |
(PET) B| 1 % w | o | 0| @ | state —Zip I
4 |CHESS CHALLENGER (3 Level) Wiy | L oA || ——|—|2 5 5|4x| 5 | SR PEL0 © Comelal 79
P I e o | o | w e e d
§ |CHESSCHALLENGER (10 Level)w— L N 1|0 A r o |——f10 2 6| n 1
B| 1 [ [ 1 %
w| 1 % | 1 1 ° 1 m
6 |BORIS —_—— —_ 7 2 3| 8 3
B t 1 1 % o o t
! ) \i_‘_-._‘—__‘_-.i—_—i_—; 1] % ° L2 2 amelo
(TRS.80) Bl 1 % % % [
8 |ATARI Did not play : —_ ——|—— — D’RECT
* Note: Microchess 1.5 wins 6th place over Microchess 1.0 by virtue of the tie bresking enalysis of relative strength of opponants 801 Green Bav Rd- 1) Lake Blu"! IL 60044
A DIVISION OF UNITED EDUCATORS, INC.
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New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item's code

numbher on the Free Information Card

or write 1o the manufacturer at  the
address given,

Hitachi Microprocessor
Turntable

The top model of Hitachi's new turntable
line is the HT-860. It uses a Uni-Torque di-

*wﬁ‘
fle ot

rect-drive motor with quartz-tocked speed
regulation and features fully automatic op-
eration under control of a microprocessor.
A photoelectric sensor indexes the tone-
arm for records of various sizes, and fine-
speed control for correction of musical
pitch is provided. Operation is by means of
front-panel electronic touch controls. Digi-
tal readout of speed and disc size is also
included. Wow and flutter is rated at
0.025% wrms and S/N at 78 dB DIN B.
$800.

CIRCLENO.89ONFREE INFORMATION CARD

Communication
Microphone

The Model 526T Series I Super Punch*
microphone from Shure can be used with
transmitters and transceivers with 500
ohms or greater input impedance. It has a
six-conductor coiled cord and a tripte-pole,
double-throw switch arranged for compati-
bility with most transceivers. The micro-
phone's dynamic element is backed up by
a preamplifier with volume control. The
transmit/receive switch can be locked in
the closed position. This same switch per-
mils connection of speech processors, an-
tenna relays, on-the-air lights, and other

accessories. The microphone is housed in
a tough plastic case that provides full
shielding to minimize hum pickup and r-f
interference. $58.32.

CIRCLENO. 91 ONFREE INFORMATION CARD

3Y2-Digit LCD DMM

Fluke's 8022A handheld 3Y-digit DMM
features an LCD display, automatic nega-
tive-polarity indication, and 24 measure-
ment ranges for dc and ac volts, dc and ac
current, and resistance with rated dc ac-
curacy of +0.25%. Also, its case is a high-
impact type. It is rated to withstand over-
loads up to 500 V on resistance ranges,
1000 V on voltage ranges, 2 A on current
ranges, and voltage transients up to 6 kV.

For A Demonstration Or Further Information Contact Your Local Computer Store.

1
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Finger guards on the test probes offer the
user protection against accidental contact
with high voltages. A 9-V battery powers
the instrument for up to 150 hours:an LCD
indicator activates when 20 hours of bat-
tery life remains. $129.

CIRCLE NO.92 ON FREE INFORMATION CARD

and has ihree presels for instant station
switching. Bass and treble controls with
center detents. a volume control with 21
detents. and a 10-LED power-output in-
dicator are found in the preamp. The sys-
tem includes a plug-in power amp (30
walts per channel into 4 ohms at 0.5%
THD. 20-20.000 Hz) that can be installed
in a hidden location,
CIRCLE NO. 93 ONFREE INFORMATION CARD

The computer, which uses two 8-inch flop-
py disks, offers a full keyboard, BASIC pro-
gramming language. a video display (with
high-resolution graphics) that handles up
to 2K characters and 16 colors, audio out-
put, a D/A converter for voice and music.
joystick interfaces, and a large software li-
brary. In add tion, an ac control interface
allows power lines to be used as a route for
control signals. Using an optional tele-
phone interface. the system can dial tele-
phone number and communicate via
voise. touch-tone signals, or conventional
modem signals at a 300-baud rate. $2,597.
CERCLE NO. 94 ONFREE INFORMATION CARD

Futuristic
Car Audio

“Cockpit,” introduced by Panasonic. is a
ceiling-mounted control unit for a car audio
system. Included in the package are an au-
to-reverse cassette player with normal/
CrO, tape selection and Dolby. an FM
stereo tuner. and a preamp. The FM sec-
tion. said to be highly sensitive, includes
an automatic multipath noise suppressor

Versatile

Home Computer

Ohio Scientific has unveiled the C8P DF.
dubbed "Home Computer of the Future.”

Low-Cost
Cordless Telephone

Mura Corp.’s recently introduced “Mura-
phone"” is a cordless telephone system

TEXAS
EXIDY INSTRUMENTS

* FEATURES SORCERER 99/4
Price of Minimum $995 $1150
Configuration
Computer Type 280 9900
Maximum RAM 48K 16K
in Unit
ROM Supplied 12K 26K
Display BW Color
CHAR/Line 64 32
Line/Screen 30 24
Graphic Resolution 512240 192256
Keyboard 79 Key 40 Key

Typewriter Calculator
Lower Case Standard Yes No
Numeric Keypad Yes No
Standard
Programmable 128 No
Characters Standard
1/0 Electronics Dual Cassette Joystick
Included RS232 Sound
’ Communications

8 Bit Parallel
Expansion Bus S-100 No
Disk Available 630K Byte No
System Software ROM Basic ROM Basic
Available ROM Assembler

ROM Word

Processor

CPM EXT. Basic
CPM Fortran
CPM Cobol

CPM APL
CPM Pascal

ATAR! APPLE COMPUCOLOR COMMODORE TANDY
800 1l MOD IlI PET TRS-80
$999.99 $1150 $1495 $795 $599
6502 6502 8080 6502 Z80
49.1K 48K 32K 8K 16K
16K 8K 17K 14K 4K
Color Color Color BW BwW
40 40 64 40 64/32
24 24 16/32 25 16
3807192 280/192 128/128 3201200 128/48
57 Key 52 Key 77 Key 73 Key 53 Key
Typewriter Typewriter Typewriter Calculator Typewriter
No No No No No
No No Yes Yes No
No No No No No
Joystick Single Cassette Single Disk Single Cassette Single Cassette
Serial Joystick RS232 IEEE 488
Single Cassette Communication
No Yes Yes |EEE 488 Yes
Daisy Chain
92K Byte 116K Byte 51.2K Byte 125K Byte 45K Byte
ROM Basic ROM Basic Disk Basic ROM Basic ROM Basic
ROM Assembler Disk Basic Disk Basic Disk Basic
Pascal Cassette Assembler

‘Prices and specifications available june 1979.

390 Java Ave

. Sunnyvale CA. 94086 (408) 734-9410
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There is only
one real pionéer
@i Its Sony.

Rt In 1954, a fledgling Japanese company that virtually founded the era of transis-
1957  tape recorder manufacturer visited torized high fidelity—is still at its very forefront.

The world's first - Amnerica to investigate a new device P

pocket mnsistor 2 16 4 the transistos The V5 receiver:

At first, things were less than encouraging. To this day, only Sony offers Sony quality.

“Transistors are only good ﬁ =) ) Unlike hi-fi receivers designed
“for geéiru_? aldﬁ, they’wlf):re told. A few Sony Audio firsts: to Hrl_prlf):ss you w1t£1 a fac;ade of
An esides, t Ey can't be 1949: Obidined patent on the basic magnetic magic UfitOI’lS an SW,ltCheS’
mass produced. tape-recording system. Sony receivers are designed to
ndeterred, the Japanese 1952: Developed stereo broadcasting in Japan. impress you with rich sound.
1 1954: Introduced condenser microphone. : mt-
representatives returne l 1955, it consmtmer steres tan r':Pwrder Case in point: the V5.
to Tokyo. . "in Japan. In technical terms, the V5
ty-six months 1959: invented “Tunnel Diode™; basis of L, delivers 85 watts per channel at
later, the world saw its all hdigh-speed, low-distortion semi- == 8 ohms from 20 to 20.000 hertz
= condauctors. :
ﬁrcslt_ pocket transistor 1965 First allsilicon solid state amplifier with no more than 0.07% total
radio. 1966: The first servo-controlled turntable. harmomc dlStOI’thl’l. .
Followed by the Forerunner of quartz-locked turntables. In humarn terms, this means
y q
world’s first all-tran- 1954: 1968: First electionic end of record sensor. the receiver can reproduce every
sistor FM radio. i :xf““ diii‘*:'sg“"_‘“i“d :Md‘““"‘ note of music any instrument
: Ji :Invented the ferrite tape head. : : -

. And’ Partlal.ly qs 2 iransistor. 1973: Invented the V-FET: Opened era of i can.play Wlth no audible dis
sign of their continuing high-speed transistors. tortion. And it can power two sets
dedication to audio, the Tokyo 1973: First to manufacture ferrichrome tape. of speakers without straining.
Telecommunications Erégmeer- R e e oS Rriag i Phiysics 1 But that’s only the
3 9 Or " funne. 10d¢. : :
mg C orporanon adapte the 1975: First turntable with carbon-fiber tone arm. begmnlng'

Latin word for sound-“sonus”— Instead of using the mun-

1977: The worlds first consumer digital audio

and changed its name to Sony: processor. dane power transformers found
In the years that have 197 First consumer amplifier with pulse in competitors’ products, the V5
followed, Sony has never falter- power supply. utilizes more expensive toroidal

ed in its dedication to techno- L e dieiepmallecomiig metery core transformers that provide
logical innovation. And we'd be richer bass.
loathe to estimate how often our advances have

ended up on the circuit boards and front panels E
ave . . ofour competitors’ equipment as

ST L=J2 “technological breakthroughs” _
. ' But enough of the past. _
The hi-fi components ' -

featured here stand as elo-
quent proof that Sony—the

1950: "o

S receiver: Designed for people who appreciate
value as much as they appreciate sound.

79:The \%
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in high fidelity.

1979:

Instead of cutting corners by using a flimsy ¢ e TaFa0

pressboard bottom, we've cut interference by integrated amplifier 9
. . . . . and ST-J60 digital synthesized FM tuner. Separate components that sound as
encasing the entire receiver in metal. sophisticated as ey look. K o

And for better FM reception, instead of tape, remote control and timer capabilities, and

using the standard three- or four-gang variable- the kind of high-quality D.C. tape head amplifier
tuning capacitor, we've opted for a higher quality ~ you'll find in almost no one else’s tape decks.

five-gang model. But you really haven’t heard anything yet.

All of which explains why if you pay a few f ! ; h
dollars less for one of our competitors’ receivers, Unfortunately, we don’t have enough space
here to tell you the complete Sony hi-fi story.

its probably because youre getting less receiver. )
P Y Y EEHE Like the way a recent dealer survey rated our

The new Sony cassette decks: turntables #1 in value
The state of the art, from the and performance.
people who invented it. Or the way our

Since we introduced new separate tuners

tape recording to Japan in 1950, and amplifiers (not to
Sony has sold millions of mention micro compo-

tape decks. — nents) utilize highly
A quick look at our new wonn advanced light-weight
TC-K65 cassette deck will . 1979 mencvtenss. ulse power supplies
. Sony remains one of the oaly hi-fi companies to produce our .
explam Whﬁ own tape transports, motors, meters, heads—even the tape itself. ) whoS¢e leVCIS Of 1stortion
Like all two-motor cassette decks, the are virtually unmeasurable.
TC-K65 is designed for low wow and flutter. Or how they use a NASA developed“Thermo-
Unlike others, however, we feature Dynamic Cooling System” that eliminates heat,
“brushless and slotless” motors that : T excess wire and the distortion

reduce this problem to the point
of being inaudible.
Instead of using just an
tape head material, the TC-K65
features Sony “Sendust and
Ferrite” heads that combine wide
response with extreme durability.
Instead of using an ordinary

8 e . h and interference that normally
- accompany them.

If youd like to hear more
about the complete line of Sony
hi-fi components (or if you need
the name of your nearest dealer)

write to Sony, PO.Box CN 04050,
Trenton, New Jersey 086350.

metering system, we've developed a TO: Cooting Sustem Untis now, only In the meantime, if somebody
16-segment LED meter whose life ex- ARSI TS makes noise about innovations
pectancy far exceeds the fancy blue fluorescent  in high fidelity, think of the biggest pioneer in audio.
models other companies are currently touting. And remember Sony.

And there’s also a “Random Music Sensor” SONY AX TDIO
for preprogramming tapes, settings for metal We've never put A Ion anything

©1979 Sony Industries. a Div. of Sony Corp. of America, 9 West 57th St.. N.Y.,NY. 10019. 2
Sony is a registered trademark of Sony Corporation. that wasn't the beSt-
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consisting of an ac-powered base station
and a pocket-size, battery-powered re-
mote unit. Incoming calls-—the only ones
the system handles—cause a beep in the
remote unit. To answer. the user simply
extends the antenna and presses the TALK
button on the side of the unit Alternatively,
the Muraphone can be used as an inter-
com between the base telephone and the
remote unit. Dimensions are 734" x 6%’
2W" (197 x 162 x 54 mm) for the base
unit and 714" x 27" x 114" (191 x 73 x 38
mm) for the remote. Maximum range is
said to be 700 ft (213 m). $90.
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Film-to-Videotape
Converter

Quasar's new Film-to-Tape Converter,
Model KT502, is said to permit quick, sim-

ple transfer of any film format to videotape.
The system accepts 8-mm, Super-8. 16-

mm. and 35-mm formats. and the transfer
can be monitored through a TV set while in
progress. Setting up the converter is said
to be simple and require little time. $130.
CIRCLE NO. 96 ON FREE INFORMATION CARD

THE FUJI
CHALLENGE

Try the others.
Then tryours.

When it comes to choosing the best tape, a minute of
listening will tell you more than hours of specs. Because
the best tape for you depends solely on the sound you
like and the response of your deck.

At Fuji, we make the most advanced magnetic tape
in the world — for video as well as audio. We’ll match our
specs against anyone else’s, but we respectfully suggest

youstop reading and start /istening. Once you
compare Fuji FX-Ior Il to any other _
premium tape, there’s nothing —
more tosay. We have <
confidence in your
ears.

FUJ

Magnetic Tape Division
of Fuji Photo Film U.S.A., Inc.
350 Fifth Avenue,

New York, New York 10001
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MOSFET
Power Amp Kit

Model DH-200. the first power amplifier kit
announced by the David Hafler Company,
uses the new Hitachi MOSFET output de-
vices in a circuit that is said to be com-

pletely original. The manufacturer claims
the minimal crossover distortion character-
istic of Class A without disadvantages of
that mode of operation. Rated output is
100 watts per channel into 8 ohms,
20-20.000 Hz with no more than 0.02%
THD. Reaclive loads are said to be han-
dled without the creation of interface dis-
tortion. Pretested modules, comprising all
of the active circuitry, simplify the task of
assembly. $300.

CIRCLE NO.97 ON FREE INFORMATION CARD

Half-Speed
Cassette Deck

The new Model 680 two-speed cassette
deck with metal-tape capability from Naka-
michi operates at 17 and 15/16 ips. Highly
advanced magnetic heads are said to re-
sult in minimal loss of fidelity at the lower
speed. Other features included in this
three-head deck are Random-Access Mu-
sic Memory, which by counting the pauses

between selections can automatically find
any piece of music on a tape, fluorescent
level indicators for recording and play-
back. and a diffused-resonance transport
system claimed to reduce flutter effects.
Specifications for low-speed operation with
metal-particle tape inctude frequency re-
sponse of 20-15.000 Hz, +3dB and wow
and flutter of less than 0.08% wrms. Corre-
sponding specs at 1% ips are 20-20,000
Hz and less than 0.04% wrms. Signal-to-
noise ratio is specified as better than 60 dB
at low speed, better than 66 dB at high,
both A-weighted, using metal tape and
Dolby. $1350.
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Introducing. . .

The

Fresh-Air
Phenomenon

Guaranteed to Control Odors.

Now, through this exclusive scientific

purified in exactly the same way outdoor air is purified by lightning during

athunderstorm.

Think of that sweet “"country fresh air”” smell
following a thunderstorm. That's actually the
absence of odor. The electrical activity in the
air created by lightning adds a small nega-
tively-charged electron to each oxygen mol-
ecule in the air. Science has long recognized
the miracle of this phenomenon known as
ionization. Amazingly.theseionized molecules
combine with any odor-bearing molecules in
the air—destroying them.

The Environ-air unit's patented process
electrostatically creates these same nega-
tively-charged oxygen molecules that per-
meate any enclosed space and attract odor
molecules like a magnet until theyre totally
“neutralized.”

BEFORE ENVIRON-AIRE

There were two ways to control odors: Dilute
—constantly recycle fresh air to dilute odor
molecules or deodorize—constantly mask
odor with a heavy perfumy scent. Now, with
Environ-air, there's a third, more effective
and highly scientific way. And that’s to destroy
all organic odor molecules electronically.

WHAT THE ENVIRON-AIRE IS NOT

It's not a one-shot cover-up. It doesn’t mask
odors—it destroys them electronically. And
it kills tough odors continuously—not tem-
porarily like sprays., wicks, stick-ons, etc.
There are never any chemicals to buy, bulbs
to burn out or filters to replace. The unit uses
only as much siectricity as a 25-watt light
bulb.

WHAT IT IS

The Environ-aire is a continuous air-cleansing
process so unique it's patented. It uses the
latest in space-age electronic technology to
create the first energy and cost-efficient air
purnfication system for the home. Even in a

‘IBAMBIWE
ii INTERNATIONAL  Inc.

8700 Waukegan Road Morton Grove. llhnois 60053 (312} 966-5510

Order Now —Call Toll Free
800-621-5559
(In ltlinois call 800-922-5858)
24 Hours A Day—7 Days A Week

breakthrough, indoorair can be

smoke-filled room, you will be breathing only
clean, fresh air all day long.

FORCED AIR—THE MOST IMPORTANT
NEW FEATURE INNOVATION

One of the secrets of this new system is that it
keeps the 1onized air in constant motion. The
Environ-aire is the only electronic air fresh-
ener that continyously "pumps out” ionized
oxygen molecules into the air, permeating
every square inch of space —ready to attack
and deactivate any odor-causing molecules
instantaneously. Keeping the ionized air cir-
culating is such an important factor that so-
called “space age’ air fresheners without it
are truly outdated. Without it. ador-killing
molecules simply fall to the ground near the
unit, rendering them useless against odors.

A DUST-FREE ENVIRONMENT:

AN UNEXPECTED BONUS

The Environ-aire also de-activates dust parti-
cles suspended in the air. The ionized oxygen
pumped into your room will attach itself to
any impurities in the air, causing them to fall
to the ground. Ahhhh...what's l2ft is pure,
clean air.

PROVEN EFFECTIVE IN HOSPITALS,

FISH MARKETS, PET SHOPS & MORE

Prior to this special introduction to con-
sumers. hundreds of Environ-aire units were
used by businesses with their own peculiar
odor problems. After usingit for over8 months
they found it to be the only answer to annoy-
ing. persistent odors. Why? Because it out-
performs other systems in what it does and
how it does it.

TO USE IT IS TO LOVE IT

You will feel the difference immediately. The
Environ-aire will cleanse any 20’ x 20' room of
odor-causing molecules within just 5 minutes!

Fo————————————— T

Clip and mail to:

listed by @

U.S. Government Patent No. 3,925,673

Imagine how exhilarated you'll feel with a
fresh supply of ionized oxygen surrounding
you day and night!

CLEAR THE AIR ONCE AND FOR ALL

In the kitchen...bathroom...basement...
nursery...pet areas...smoke-filled offices.
Use it anywhere stale, musty, offensive or
oungent odors are a problem. The attractive
wood-grain unit 1s compact —10" x6" x 4" deep
—and hghtweight—only 8 pounds. It can be
wall maunted as an inconspicuous permanent
fixture where annoying odors tend to ac-
cumulate. Or, it can be moved from place to
place as needed, taking up little space on a
shelf or floor. And installing it is simple —just
plug itin. It uses regular household current.

LET YOUR NOSE PROVE ITS
EFFECTIVENESS IN YOUR HOME

OR OFFICE

The Erviron-aire may sound too good to be
true. That's why we offer a 30-day trial period
and ask you to really give it a workout. For
starters. simply turn the unit on, then cutup a
big, juicy onion. No tears. No smell.

SOLIDLY BACKED

If anything goes wrong with your unit during
the first year Environmental Electronics Cor-
poration will repair it—without charge.
Although the Environ-aire is built to last and
be virtually maintenance free, it's still nice to
know the manufacturer is service conscious.
SPECIAL INTRODUCTORY PRICE

The Environ-aire is manufactured for Cam-
bridge International by EEC. We are offering
this exciting new product directly to our cus-
tomers exclusively through the mail for only
$119.95duringour nationalintroduction. Order
one at no obligation today.

Cambridge International. Inc. Dept PE10
8700 Waukegan Rd., Mcrton Grove, . 60053

O Please rush me

shipping & handling. (ll. residents add
absolutely satisfied with my purchase,

5 UNBREAKABLE PROMISES WE MAKE TO YOU

We promise that each exciting product we introduce to you has been carefully evaluated

and judged by an independent panel of consumers and fo
1. Agenuine value at a special price
2. Made of only the finest quality components

3. Covered by the manufacturer's own warranty p/us o
guarantee

. Excellent enough to earn government approvals or UL

S

5. Developed from the most advanced technology available

und to be:

A e

O American Express

prompt and courteous refund.

Name
Address_ _

Environ-aire unit(s) at just $119.95 each plus $6.95
5% tax.) | understand that if | am not
| may return it within 30 days for a

fFxp.Date. .

ur added 30-day money-back
City

listings (when applicable)

AmericanRadio Hiislieaia

I
|
I
I
| O Check or MO enclosed. O Charge to: O Visa O Master Charge
I
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NRI traininginTV
and Audio Servicing
keeps upwith the
state of the art.
Now you canlearnto
service video cassette

and disc systems.




& You build color TV, hi-fi. professional instruments.

Now, in addition to learning
color TV and audio systems servicing,
you get state-of-the-art lessons in
maintaining and repairing video cas-
sette recorders, and the amazing new
video disc players, both mechanical
and laser-beam types.

FRIE Learn at Home
in Your Spare Time
And vou learn right at home,
at your own convenience, with-
out quitting your job or going to
night school. NRI “bite-size” les-
sons make learning easier... NRI
“hands-on” training gives you
practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir-
cuits, a complete audio system, even
a color TV.

Build Color TV with
Computer Programming
As part of your training in
NRI’s Master Course in TV/Audio/
Video Systems Servicing, you
actually assemble and keep NRI's

Learn at home at your convenience.
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exclusive designed-for-learning 25"

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets you
program an entire evening's enter-
tainment. As you build it, you intro-
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

You also construct a solid-state
stereo tuner and amplifier complete
with speakers. You even assemble pro-
fessional-grade test instruments so
you know what makes them tick, too.
Then you use them in your course,
keep them for actual TV and audio
servicing work.

NRI Includes

the Instruments You Need

You start by building a transis-
torized volt-ohm meter which you use
for basic training in electronic theory.
Then you assemble a digital CMOS
frequency counter for use with lessons
in analog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5™ trig-
gered-sweep oscilloscope. Use them for
learning, then use them for earning,

NRI Training Works...

Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them, it's NRI 3 to | over any other
school.

—ArmarioanDodiallictary Com

(Summary of survey on request.)
That's because you can't 