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Tomorrows tools.
For todays problems.

You might 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, hy working
smarter mstead of harder for far less than
you'd expect

We give your head g head start with a
vanety of solderless breadboardhing systems
that let you translate ideas directly into
working circuits, as fast as you can think

We ofter the most iogical way to test
logic — The logicaltorce ™ — portable. circut
poweted digital nstruments that dramatically
cut the tme (and cost of diagnosing state
onented logic Avatlable singly orint.ogical
Analysis TestKits. The i ogical Force
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simphfies design mamtenance, field service.
education  wherever you need loJical
answers at a fogical price

Also instrumental in making hie easier
are CSC's value packed testinstrunents.
Incluching palm size frequency counters that
go from aucho to past 550 IMHz Our Ultravarn
able Pulse Generator ' that ives up toits name
with a range ot 0 5Hz to 5 MHZz and a duty
cycle vanable over ten million to-cne A
funchon generator whose VCO s externally
sweepable over 1001

There’'s a lof more, too All iy = a7 new
38 page catalog, crammed full of smarter
ideas in lesting and design. Send for your free
copy today.
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NEW PRODUCT

Endorsement
Battie ==

A famous golf star endorses the

Lanier. Our unit is endorsed by
our president. You'll save $100
as a resutt.

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 cansell 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.

OCTOBER 1979

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
measuresonly 1"x2%2"x 47" and weighs only
9 ounces. TheLanier is the same weight as the
Olympus and measures only %" x 2V2" x
4" —practically the same size.

HERE’S OUR PLAN

But prove it to yourself. Order an Olympus
recorder from JS&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
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one of our tapes as & 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 pius $3.50
for postage and handling to: JS&A Group, Inc.,
One JS&A Plaza, Northbrook, Illinois 60062,
(llinois residents add 5% sales tax.) Credit
card buyers may call our toli-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
© WIHINK
Dept.PE

One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
Inlllincis Call ........... (312) 564-7000

©JS&A Group, Inc.,1979
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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 3930 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 aninternal computerto
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 330 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 repiay.

C-VOX™ AN EXCLUSIVE FEATURE

Controlied Voice Activation will allow your caller to
leave a lengthy or involved message, but will a/so let
you set a maximum time limit. With the Voice
Controlied Announcement feature, you cantailor your
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.
Thecounteralsofunctions asa“timer” tolet you know
the precise length of your outgoing message.

The Remote 930 uses readily available, reliable
cassettes that pop inand outinstantly. 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 abie
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 aif
remote commands. This is only one of several built-in
seif-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 issuch anew 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 etffectively 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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phone-mate

COMPLETE NATIONAL SERVICE

With your Phone-mate Remote 930, we will send a
compiete 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-mate
product purchased from Communications 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 hightechnology
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 ail 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 answenng
and message processing features that the most
demanding businessperson could require. To order
the world’'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 you purchase an extra remote pocket tone key for
every person authorized to receive messages at
$29.95 each. Prices and specifications are subjectto
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. |f you have a Master
Charge or Visa card, you may call anytime and place a
credit card order. Dial toll free 800-521-4414.
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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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 i will continue to record,
makingitidealfordetailed)ob orders or messages.

o 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 tuture reference
while aiso establishing an “Announcement Library”
for recurring needs.

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

e 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 Controlied Announcement—Allows you
to tailor your outgoing message. The voice con-
trolled announcement feature, with automatic
jevel 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 hmt.

e 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-WayConversations—Keeparecord
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 messagesin 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 nng 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 feave. This protects you from the
“telephone burglar’ Your phoneis never lefttoring
and ring unanswered...a sure signal that no one
1s home, and an open invitation to burglary.

® Anncunce Only—Broadcast important informa-
tion. The announce only feature fets you give each
caller an announcement message without record-
ing an incoming message. |deai to announce busi-
ness hours, vacation schedules, movie times. etc.
The message counter always operates, so You
know how many people have called 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—83%" Wide. 11%" Deep, 3%" High

Shipping Weight—3.18 Kilograms, 7 pounds

POPULAR ELECTRONICS
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Editorial

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
News in 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 PEin 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” bolts. 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 Scintillation
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 small, unmanned satellite 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 “Electronic Robots.”

In 1959, PE had articles on Citizens Band Radios, a new Color TV Projection
System (called Eidophor), *“Stereo Records—Fad or Fulfiliment?” “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 resoundlngly déep
bass), “An Introduction to Logic Circuits,” “Build a One-Tube Radiatitn Fallout
Monitor,” “A Transistorized Car Ignition System,” “Air Suspension Speaker Sys-
tems,” “Home Video Tape Recording—When?"” “TV Pictures on Phono Dists”
(Westinghouse's “Phonovid"), “A White-Noise Generator to Aid Sléep,” 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 amplifier.

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 Amplifier” 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 6)
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Here itis atlast... THE FlRST
FLOPPY DISK BASED COMPUTER
FOR UNDER 1000

The C1P MF

995

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!

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.

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 SGIENTIFIC

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

CIRCLE NO.40 ONFREE INFORMATION CARD 5
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Unique New

SOINIC
TONIC.

Vibration
Damping
Compound from

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 spoail
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. goin

If you're seeking perfection, . ..
Sonic Tonic is a helpful new gral Y
finishing touch. Just $6.95fora .} = ~%

bottle of AT617 Sonic Tonic, [ 1
complete with applicator cap. ot
At your Audio-Technica e

dealer’s today. ‘

(/haudio-technica.

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

CIRCLENO.11ONFREEINFORMATION CARD
6

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 Wristwatch™ 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 over the 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 “Elf,” “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 YOUR
ELECTRONICS KNOW-HOW!

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

l COMPUTERS, MICROPROCESSORS & ROBOTICS

1241 —How To Build Your Own Self-Programming Robot 238 p 37 95
1062—The A to Z Book of Computer Games 308 p 73 1! $7 95
1111 —Design, Build, Prog Your Own Working Computer System$7 95
1053 —Microprocessor Cookbook 266 p.. 124 il 3595
1141 —How To Build Your Own Working Robot Pet 238 p . 86 11 $6 95

1107—Computerist's Handy Manua! 64 p , 39 1 $2 9
1069—Computensi's Handy Jatatook/Diclionary 96 p 42 il $395
1071—The Complete Handbook o* Robotics 364 p 137 il $7.95

1085—24 Tested, Ready-To-Run Game Programs in BASIC 252 ¢ $5 95
1070—Digital Interfacing with an Analog World 406 p 277 Il $8 95
1088 —lllustrated Dict of Microcomauter Terminology 322 p . 1501187 95
1076—Artiticial Intelligence 252 p 118 1 §7 95

841—Build Your Own Working Robot 238 p 117 f $595
1099—How To Build Your Own Woking 16-Bit Microcomputer 80¢ $3 95
1095—Programs in BASIC for Elec Eng . Techs . & Exp 140 p $495
1077 —Hdbk of Remote Control & Automation Techs 234 p . 25011 §7 95

1055—The BASIC Cookbook 140 5 49 $4 95
1015—Beginner's Gde. to Ccmputars & Microprocessors 308 p 56 95
1000—57 Practical Programs & Games i» BASIC 210 p 64 $7 95
995—Beginner s Guide to Microprocessors 182 p 106 1} $5 95
985—Programming Microprocessors 208 p 102 $6 95
676—Simplihed Computer Programming —Including RPG 240 p $6 95
971—Miniprocessors from Caicutators to Computers 196 p 8595
874 —Master Handbook of [ugital Logic Applics 392 p 28711 $795
952—M/processor Programming tor Computer Hobbyisis 387 p 38 95
955-—Modern Digital Communications 308 p 122 $6 95
853 —Puioting/Navigation wWith the Pocket Calculator, 406p 33811 $8 95
975—The "Compulator Book—Build Super Calculators &
Minicomputer Hdwe. with Calculator Chips 322 p 227 I $7.95
752—Computer Programmirg Handbook 518 p 114 $9.95
554 —Computer Techmician's Handbook 180 p 428 Il £9 95

B24—Advanced Applications for Packet Caiculators 304 p 27511 £5 95
538—Computer Ciccuts & How They Work 192 p 1031l $5.95
574—Beginner's Guide to Computer Programming 480 p 364 1l $9 95
785—Microprocessor/Microprogramming Hdbk 294 p 17611 %6 95
709—Modern Guide to Digital Logic 294 p. 222 1l 3795
724—Get the Most Out of Electronic Caleulators 204 p 28 il 24 95
548—Beginner's Gude to Compuer Logic 182 p. 176 it $595

CIRCUITS BOOKS, HOBBY ELECTRONICS & PROJECTS

1123—The Laser Expenmenter's Handbook 210 p 187 1l $6 95
1118—Making & Using Electucity From the Sun 144 p 73 11 $5 85
881 -666 Science Tncks & Expenments 406 p 386 Il 57 95
. 114284 Pracucal IC Projects You Can Budd 140 p 113 11 $4.95 |
B05—99 Test Equipment Frejects You Can Budd 378 p 337 11 87 95
804 —Master Hdbk of 1001 MORE Practcal Electronic Circ $312 95
1105—How To Cast Smali Melal & Rubber Parts 144 .. 1321 3595
1101 —How To Design & Bui d Your Dwn Custom TV Games 546 p 53 95
806—The Power Supply Hardboos 420 p 292 Il 57 95
1108 —Lasers, The Light Fantasuc 294 p 158 1 55 95
l 1079—How to Build & Use Low-Cost Hydrophones 14C p. 98 11 $4 95
1113—Understanding Electronics 132 p 255 1l 4 95
800—Master Hdbk. of 100" Practical Electronic Circuiis 602 p. 39 95
1060—303 Dynamic Electroc Circuits 308 p . 303 1! 55 95
1023 —Beginner s Guide to Designing Bldg Transistor Radios 34 95
l 965—Modern Transistor Rados 64 p 112 50
958 —Beginner s Guide to Making Eiectr Gadgets 14C p 11311 34 95
921—The ABC Book of Hi-F1 Audio Projects 168 p 131 34 95
908-—How to Buld Metal/ T-easure Locators 140 p 60 1l %3 95
935—Build-It Book of Optostectroric Projects 238 p 175 1l 55 95
30—Handbook of Sem:conductors Cucu:ls 414 p 31 55 95
964 —Modern Crystal Ragics (Make and Use Senes) 64 p 101 4 $2 50
B37 —Fun with Electronics 140 p 50 1l 33
836 —Optoelectronics Guidebook-with Projects 196 p 115 5
905—Build-It Book of Digial Electronic Timepieces 294 p 2094 &
926--Model Rairoad Electromcs 308 p. 218 1l s

91288 Practical Op Amp Crcuts You Can Build 14C p 120 |f
868 —CBer s Handybook ot Simple Hobby Projecis168 p 114 |
887 —106 Easy Electr Projecis-bevond the transistor 224 p
790—21 Simple Transistor Rachos You Can Buig 130 p 1221 &
861 —Display Electronics 252 p 195 1| Ei5)
771—Integrated Circunns Guideboos 196 ¢ 119 1l

667 —Miniature Projects for Electranics Hobbyists 168 p 77 1
706—Indexed Guide to Modern Electronic Circuts 216 p 92 1l
787 —0OP AMP Circuil Design 8 Applicaticns 280 p 239 Il

<6

796—MOSFET Circuits Guidenook-with 100 Projects 322p 19611 €5 95

| 714—-Radio Astironomy tor the Amateur 252 p 88 1l €595
571--Radio Electronics Hobby Proiects 192 p 214 | SE 95
591—Solid State Projects for the Expenimenter 223 p 228 1 &4 95
780—111 Digital & Linear |C Projests 210 p 244 &£ 95
899 -Solid State Circuns Guidebock 252 5 227 i 35195
524 —104 Easy Projects for Electronics Gadgeteer 160 p 10511 %4 95
486104 Simple One-Tube Projects 192 p 104 Il 95
629—Handbook of IC Circult 2rojects 224 p 136 | $585
487—64 Hobby Projects tor Fome & Car 192 p 195 i 195
537125 One-Transistor Projects 192 p 1251 $4 95
83—Fun with Electicity 128 p 94 1) £395

647 —Sterea Quad Hi-Fi Prinaples & Projects 192 p 100 $195
464 —Electronic Hobbyist s |C Praject Handbook 154 p 86 1 4 96
613—New IC FET Principles & Projects 154 p 60 Il $4 95
462—104 Easy Transistor Projects You Can Build 224 p 1051 $595
590—Practical Sond-State Principles & Projects 176 p 127 | £33 95

568—IC Projects lor Amateur 8 Experimenter 192 p. 252 1} $5 95
542 —Transistor Projects tor Hobby:sts & Students 192 p 153 1| & 95
70—Electronic Puzzies & Games {28 p 751 &3 95

AUDIO, RECORDING 1 & STEREO

1034 —How To Select & Install Your Dwn Speakers 238 p . 131 1| $5 95
1166 —Buld a Small Budget Recording Studio From Scratch $B 95
867 —Electrical Hdbk tor Rvs, Campers, vans. Boats. Tralers €3 95
1001 —Master Handbook of Stili & Movie Titing for Amateur & Pro §€8 95
1011—How To Repan Movie & Siide Projectors 304 p . 270 1l $7 95
911 —Restoring & Coliecting Antique Reed Organs 320 p . 124 1| $8 95
1064 - -How to Design/Build Test Complete Speaker Systems 336 p
1056—Instail Everything Eiectr in Cars Boats Planes: Trucks 364 p
1042—Jap Radio. Record Tape Player Schem Manual—V 2 200 p $7 95
1017 —Understanding Sound. Video & Fiim Recording 140p 7411 $5 95
966 —Compiete Handbook ¢t P A Sound Syslems 272 p . 148 1| $7 95
736—Amateur Fiimmaker s 3dbk Sound Sync Scoring 210p  $3 95
875—Microphones—How Work & How to Use Them 224 p 9211 §5 95
646-—~Acoustic Techniques for Home & Studio 224 p 158 1l $5 95
781—Handbook of Multichannel Recording 322 p 196 5765
934 —Photo Guide 1o AM FM Sterea Repar 288 p 281 1l $795
756—4-Channel Stereo-From Source to Sound 252 p 102 i $3 95
634—8asic Audio Systems 240 p 203 || $4 95
1031-—Produce Exciting Siide Shows & Movies With Sound $5 95
689—Cassette Tape Recoraers-How Work:Care Repair 204 p $3 95
497 —Tape Recording for Fun & Prafit 224 p 171 4| $3.95
681 —Questions & Answers About Tape Recoraing 264 p 102 1| $5 95
716—Servicing Cassette & Cartnidge Tape Players 294 p 19611 $+ 95
505—Installing & Servicing Home Adio Systems 256 ¢ 136 11 $3 95
67 —Elements of Tape Recorder Circuits 224 p 14511
642—Jap Radio. Record & Tape Player Service Manual 228 p
59—Servicing Record Changers 224 p 173 if

$- 95
8k 95
S, 95
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BASIC & GENERAL ELECTRONICS TECHNOLOGY

510—How to Read Electronic Circuit Diagrams 192 p. 140 1|
588—Basic Electronics Course 384 p 275 1l
882 —ransistor Ignition Systems 252 p 162 il
749—Auto Electronics Simpified 256 p , 202 1l
748—The Complete Auto Electric Handbook 210 p.. 139 1l
891 —Practical Solid-State DC Power Supphes 196 p. 151 1
628—Basic Electnicity & Beginning Electronics 252 p 191
830—introduction to Medical Electronics 320 p 126 1
655-—Modern Electronics Math 686 p. 424 1l
728—Basic Digitai Electronics 210 p 117 1
691 —Electronics Unraveled 228 p 96 i
828 —Switching Regulators & Power Supplies 252 p 128 1l
583—Industnal Electronics Principles & Practice 416 p 380 ||
930—Servicing Medical & Bioeiectronic EqQuipment 350 p. 165 11 $8 95
300—Dictionary of Electronics 420 p 487 il $5 95
601—Basic Color Television Course 420 p over 300 1l 5
104 —Basic Radio Course 224 p 128 i
638—Manne Electronics Handpook 192 p 106 11
528—Pulse & Switching Circuits 256 p 184 1|

585—Dugital Electronics Principles & Practice 292 p. 191 1l
105—Basic TV Course 224 p 128

111—Basic Transistor Course 224 p 179 3
791—Mathematics Unraveled—A New Commonsense Approach$6.95

ELECTRONIC TEST EQUIPMENT

132 —How 1o Test Aimost Everything Electronic 160 p 144 il
730—Eftective Troubieshooting with EVM Scope 238 p , 185
1012 —How To Design Build Electr instrumentation 20 p 210 1l
792 —Build-It Book of Mimature Test & Msmt. Insic 238 p 151
472—working with the Oscilioscope 104 p 1831 7' - 9'a
672 - Understanding & Using the VOM & EVM 192 p 187 1l
927 —How 1o Use AF & RF Signal Generators 238 p 162 Il
702—Electronic Measurements Simphiied 240 p 217
723—Eiectronic Test Equipment—& How To Use 1204 p 174 11
729—RF & Digital Test Equipment You Can Build 252 p 217 1l
877 —Under & Using Modern Signal Generators 294 p 120
664—Understanding & Usmgr the Oscilloscope 272 p 170 1l
577 —How to Use Color TV Test Instruments 256 p 230 il
131—Tegl Inslruments tor Electronics 192 p 155 il

680--How 10 T shool & Repanr Electr Test Eqpt 252 p. 1431 $6 95
777—Under Using Modern Electr. Svaing Test Equipment 252 p $5 95
483—99 Ways 10 Use Your Oscilloscope 182 p 327 il $5 95
485— How lo Use Test Instr in Electionics Servicing 256 p 23411 $4 95

APPLIANCES, ELECTRICITY & ENERGY

925—Practical Electrical Installaton. Repair & Rewining 406 p  $7.95
1178 —How To Make Your Own Solar Electricity 68 p 87 1! $5 95
1020—Auto Arr Conditioning Handbook —install, Maint & Reparr $6 95
1176 —The Master Handbk of ALL Home Heating Systems 352p  $7 95
831 —Av:ation Electronics Handbook 406 p . 227 $8 95
1128—Make Home Eleciricity From Wind. Water & Sunshine $595
1019—The Master Handbook of Electrical Wirng 406 p 28911 $695
1036—Cul Your Electric Bill, {nstail Your Own Emerg Power Sys $2 95
1063—How T0 Instail Your Own Home or Mobiie Ele Power Plant $5 95
931 —Direct Current Motors 252 p 170 i $14 95
987 —Hearing Aid Handbook 336 p 224 $8 95
913—Complete Hdbk of Electncal & House Winng 476 p 193 || $6.95
906-—Homeowner s Gde 1o Solar Heating Cooling 196 p 113 1l 84 95

962 —Microwave Oven Service & Repair 420 p 210 $9 95
903—Gude to Modern Energy-Eficien Heating Cooling Sys $5 95
758 —How to Completely Secure Your Home 224 p 162 1 $5 95
1030—101 Practical Uses for Propane Torches 140 p 98 1l 33 95
1006—Build-Il Book of Soiar Heating Projects 196 p 111l S4 95
820 —Central Heating Arr Cond Repar Guide 320 p 285 | $6 95
7-97 —Electrnic Motor Test & Repair 160 p 102 $6 95
515—Small Appliance Repar Guide-Vol 1224 p 100 $5.95
917 —How to Repar Small Gasoline Engines 392 p 251 1l 56 95
904 - Homeowner s Guide 10 Saving Energy 288 p 183 1l $5.95
745-—The Home Apphance Clinic 196 p 61 1l S4 95
885—How 1o Repar Home Kitchen Appliances 294 p 205 ¢ $5 95
920 —Complete Hdbk ot Locks & Locksmithing 392 p 200 il $6 95
855 How 1o Repan Home Laundry Appliances 280 p 137 8595
715—Small Appiiance Repair Guide-Vol 2 210p 119 $4 95
555 —Major Appliance Repar Guide 288 p 278 $595
671 —Ejectrical Wiring & Lighting for Home & Office 204 p 15511 54 95
520 —How 10 Repair Home & Auto Ar Conditioners 208 p 100 1 $5 95
295 —Retrgeration 160 p 53 1 $3 95

FCC LICENSE STUDY GUIDES

1073 —Amateur Rad Lic Sty Gde for Nov Tech & Gen Class
1092—Fust Ciass Commercial FCC Lic Study Guide 392 p 205
582 —Commercial FCC License Handbook 444 p 150 1l
652—2nd Class FCC Encyclopedia Study Guide 602 p 800 1l
893—Third Class FCC License Study Guide 322 p 88

Ham Radio Novice Giass License Sludy Guide 224 p 571l

Ham Radio General Class License Study Guide 448 p

Ham Radio Advanced Class License Study Guide 252 p
—Ham Radio Extra-Class License Study Guide 224p 162 1
—Ham Radic Incentive Licensing Guide 154 p 341

CB COMMUNICATIONS, HAM RADIO & PHONES

+152  Antenna Data Reference Manual—incl dimension tables $7 95
1120—0OSCAR The Ham Radio Satellites 128 p 195
802 —The Giant Book of Amateur Radio Antennas 482 p 255
899 —How to Hear & Speak CB In a Shoit-Short 176 p
665 Mobile Radio Handbook 192 p 175
1097 —All About Telephones 192 p 14(
1052 —Radar Detector Handy Manual 80 p 63 $225
1054 - Antenna Construction Hdbk for Ham, CB & SWL 238 p  $5.95
1005 —Hdbk ot Solar Flare Momitoring & Prop Forecasting 196 p $6 95
997 —The Handbook of Telephones & Accessones 432 p 215 11 $9 95
969 —CBer s Handy Manual ol Base Siations 96 p 55 2
801 —Masler Handbook of Ham Radio Circuits 392 p 301 $8 95
963 -Home-Brew HF VHF Antenna Handbook 210 p 143 $5 95
959—CBer s Handy Manual of SSB 80 p 42 1) $225
685—The Complete Shoriwave Listener s Handoook 288 p 101
683-—Pictonial Guide to CB Radio Install Repan 256 p 304 il
673-—How 1o Be A Ham—Incis Latest FCC Rules 192 p 25
950—IIl Dict of Broadcast —CATV—Telecomms 420 p 104 i
799 —CB Radaio Operator s Guide-2nd Edition 256 p 139 1)
899--CBer s Handy Manual 48 p
735--The Complete FM 2-Way Radio Handbook 294 p 111 1l
859—The Complete Handbook of Slow-Scan TV 304 p 169 1l
954 —Practicai CB Raaio Troubleshooting & Reparr 406 p 1691 $7 95
597 -RTTY Handbook 320 p 230 1l $6 9
933-—-CBer s Handy Atlas Dictionary 6+ p $1 9
722—Amatew FM Conversion & Const Projects 276 p 18711 $5 9!
9
9

S6 95

$7 95

$7 9t
$7 95
86 95
$595
$7 95
$5 95
$5 95
$4 95

$8 95
$3 50
84 95
$4 95

&l
5
5

678—Modern Communications Switching Systems 276 p 17111 $17 85
581 —Ciizens Band Radio Service Manual 228 p 84 il £5 95
621—The 2-Meter FM Repeater Circuits Handbook 312 p 194 1| $6 95

ENGINEERING & REFERENCE

1133--The Active Fiiter Handbook 280 p 251 if
1132 —Hdbk of Eleclrica Noise Measurement and Technology  $6 95
1038 —Electronic Designer s Handbook-3rd Edition 350 p , 278 1| $9 95
1087 —How to Repar Briggs & Stratton Engines 182 p . 13511 $4 95
1035—Instrumentation & Conlrol Sys Eng Hdbk 434 p 18411 $19 95
929—Sold-State Motor Controls 322 p . 162 1

742—Prol Electrical Electr Engr s License Study Guide 476 p $7 95
750 -Ejectronic Conversions, Symbols & Formulas 224 p 16 1| §5 95
829--impedance 196 p 90 $5 95
“74—Digial Logic Eiectronics Hdbook 308 p 226 $6 95
118--Elecironics Data Handbook 256 p 149

101 -Ejectronic Circuit Design Hdbk -3th Edition 416 p 966

173
@

$595
$19 95
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SEMICONDUCTORS. TUBES & TRANSISTORS

1216—Towers International OpAmp Linear-1C Selector 190 p,
1100—Master Transistor/IC/Diode Substitution Hdbk—2nd Ed
1016--Towers International FET Selector 140 p 97 il
1010—Towers' inter Transistor Seteclor 200 p. 17911 7' x 10
856—Master OP-AMP Appiications Handbook 476 p 320 il
960—IC Function Locator 224 p 28 il

984--CMOS Databook 280 p 270 il

870 —Master Tube Substitution Handbook 322 p 576 if
717 —Transistor Theory tor Technicians & Engrs. 224 g, 116 1
938—Linear iC A’Ppncanons Handbook 280 p 183 il
470—Transistor Circut Guidebook 224 p. 1181l
794-—Microelectronics 266 p 228 il
708 —Modern Applications of Linear ICs 276 p. 301
116—Getting Started with Transistors 160 p 90 Il

ELECTRONIC MUSIC

743-—Electroni€ Music Circuit Guidebook 252 p. 180 ii $6.95
Ba3-—Sourcebook of Electronic Organ Circuits 168 p. 131 11,
718—Efectronic Music Production 156 p. 79 il
666—Expenmenting with Electronic Music 180 p 103 1l

546 —Electronic Musical Instruments 192 p 121 1|
832—Electronic Musical inslr Manual 210p 7" x 10" 385
503—Servicing Electronic Organs 196 p 81 x 117 145 1]

$6.95
995

TV, RADIO & ELECTRONIC SERVICING

1013—Beginner s Guide to TV Repair—2ng Edition 224 p. 56 il
1082 —TV Field & Bench Servicer s Handbook 208 p 165 il
1119—Color TV Trouple Factoook—a4th Edition 434 p 100 s ol Il
1028—How To Repar Video Games 270 p., 1821l
939 —Hdbk of Marine Electronic & Electrical Systems 5<6 p.
901 —CET License Handbook-2nd Edition 448 p 381
TV Troubleshooter's Handbook-3rd Ed. 448 p. over 300 il
563 —Beginner s Guide to TV Repair 176 p 50 1l
956—Fre & Thet Secunty Systems-2nd Ed 192 p 108 Il
876 —Color TV Case Histories llustrated—Vol 2 352 p 243 1l
746 Color TV Case Histones lilustrated 238 p. 219 i}
809—Photo Symptom Guide Solid-State Color TV Trout. 224 p
772—Troubleshooting with the Dual-Trace Scope 224 p 252 il
738--TV Schematics Reading Between the Lines 252 - 188 il
605—Instail. Sveing Electr. Protective Systems 252 p over 160 1l
696—TV Tuner Schematc/Servicing Manual-Vol 1224 p. 2871l
979—TV Tuner Schematic/Servicing Manual-Vol. 2 200 g 374 il
690—Logical Color TV Troutleshooting 240 p 151 il
559199 TV Tough-Dog Problems Solved 252 p 199 1
580—Modern Radio Reparr Techniques 260 p. 207 il
532 —How to Repair Solid-Staie Imports 192 p , 812" x 117 122
484 TV Servicing Guidebook Problems & Solutions 176 p 1101
761-—Jack Darr s Service Chnic No 3 252 p 122 1l
133—Jack Darr s Seryice Clinic No 1192 p 125
430—Pinpoint Transistor Troubles in 12 Minutes 492 p 243 1
595—199 Color TV Troubles & Solutions 224 p 178 1l
507—101 TV Troubles-From Symptom to Repar 224 p. 1701l
619-—T shooting Solid-State Electr Power Suppiies 208 p 85 |
778—Small-Screen TV Servicing Manual 240 p 367 1l

53— T'shooting Solid-State Wave Gen. & Shaping Circe. 92 p.
instaling TV & FM Antennas 168 p. 158 il
835--VHF:UHF Fire. Police. Ham Scanners Ser. Manua 250 p. §:
625——Troubleshoonng Sohd-State Amplihers 256 p. 95 i
732-—Jap Consumer Electr. Ser Man 196 p incl schemalic toldout S35
694 Auto Stereo Service & Instaliaton 252 p 245 il 5

MODEL RADIO CONTRO

10983--Radio Conlrol Handbook-4th Edrion 420 p 3151 S
1135—Radio Control Manuai—Sys.. Circuits. Const —3rd Ed. £
825-—Flying Model Anplanes Helicopters by RC 192 p 1471l $595
7a7 Ré rﬁodeier s Handbook of Gliders & Syaw\planes FSG 2 14315295
812-—-Radio Conirol for Models 350 p 417 1l S6 95
693 —Model Sail & Power Boating by Remote Control 192 p 12511 $a 95
122 —Advanced Radio Confrol 192 p. 181 il S« 95
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BROADCAST. CATV, CCTV & VIDEOTAPE

890—Anatomy of Local Radio-TV Copy-4th Ed. 140 p

865—CATV Program QOngination & Production 256 p. 64 il 3
811-—Complete Hdbk of Videocassette Recotders 280 p. 160 11 35
852—B cast Engr & Maintenance Hdbk 532 p 235 1t $1495
815—Desig Maintain CATV Small TV Studio 288 p 10C §1Z 95

779-—Music Scoring for TV & Motion Pictures 266 p . 166 11 S1Z 95
768--Cabiecasling Production Handbook 210 p , 44 1l $12 95
755—Color TV Studio Design & Operation 168 p . 69 if §4 95
1009—CCTV Installanon. Mamtenance & Repar 294 p 208 1l Sg 95

"
o

Talk-Back TV Two-Way Cable Teievision 238 p 63
833 —Complete Broadcast Antenna Handbook 448 p 310 1
657 —MATV Systems Handbook 176 p 91 1l
523-—Guide 10 Radio-TV B cast Engineering Pract 288p 1401
733—Duirechional Broadcast Antennas 210 p 60 1

557 —How To Become A Racho Disc Jockey 256 p 36

845 —How to Prepare a Production Budget Film & Videatape
541-—Videotape Prod & Comm Technigues 256 p. 100 /|
793—TV Lighting Handbook 228 p 230

CB & HOME AUDIO SCHEMATIC SERVICING MANUALS

Contain all the data needed lo service each unil INCIUING ccmp ete
schemalic diagrams. backed up with step-by-step troubleshooting info
theory. Lps for 1solating problems. etc All 7 x 10" ach only $595
1026—Vol 3--Automatic Radio. Admiral, Midiand, Sharp $595
1025- Vol 2—Channel-Master Coronado, Hitachi

1024 —Vol 1 -~ Capehan. Zenith

826—Vol 1--Kns, Browning. Hy-gain, Penney s

854 —Vvol 2- Teaderry. Sitronix. ?’earce-Sxmpson‘ Unimetrics
858 —Vol 3—Johnson, Linear-SBE, Royce Sanar

862—Vol 4—Pace, Fanon/Couner, Dynascan (Cobra)
928—Vol 5—Radio Shack (Realistic). Surveyor, Beitek

932 Vol 6—Xtal. Tram/Diamond. Sharp

936—Vol 7—Latayette. J.|L . Fanon
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[ | enciose § . Send postpaid.
[1 Invoice me on 10-day trial (plus shipping)
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Name Phone
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Address
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Pa add 6% Sales 1ax. All orders outside USA PE-103
must add 15 shipping and be prepaid
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Le/
Letters

PE BACK ISSUES NEEDED

| recently had a fire in my house and ga-
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 Riil. Pueblo, CO
81001

Perhaps one of our readers has a sethe'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-

(

N

When you’re into electronics,
Calectro is into whatever you
need — whether it’s ideas,
instructions, or a complete
supply of parts -

g oo B RN
El s ot
o = -W"\.
C K by W‘.:)
! 8
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i

gy

\ Ve
AT ‘w
Uttrasonic
Switch

Calectro has projects designed for
you: a “Project of the Month”, con-
ceived by the Calectro engineering
department, along with detailed in-
structions and a list of all the Calectro
parts you need to build it!

Mo

ghe

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, 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.

Calectro 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

—

8
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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 inverting gate can be used.
If a hex inverter were used, you could have
six detectors per IC. So, using this scheme

5-15v

AL —e-

!

for the fresh-water tank gauge would elimi-
nate three 1Cs, nine capacitors, and three
transistors An electrolytic capacitor of 5 pF
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 wili 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 instructions clearly
explain these methods. —Ralph F. Yeomans.
President. Soundcraftsmen, Santa Ana, CA.

Out of Tung

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

POPULAR ELECTRONICS
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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 playoff. 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 far ahead of its second
place runner-up.

Nobody Knew

Unknown to the other companies, the unde-
feated tournament leader was being retired
after the contest. Taking its place was a far
more powerful chess computer, the Chai-
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
Within its seven different levels of play, you
can enjoy every degree of chess competi-
tion, from beginner to tournament skill. Its

Genius

“Chess Challenger-10 Wins Microchess Tourney”

—Personal Computing Magazine
February, 1979

“Its successor, the new Chess Challenger ‘7"

is infinitely more powerful’

—S. Samole
President, Fidelity Electronics

total flexibility lets you change games mid-
stream or switch sides with the computer to
see how it would handie your dilemna. You
can add pieces to your side or take away the
computer's Queen. It is 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 able to analyze
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, unless 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
beep audio feedback which sounds to ac-
knowledge your move, and double beeps
when the computer has made its response.

L
Flnal Results Reprinted Courtesy of Personal Computing February 1979 P 66 (Darker lines ours )
OPPONENTS
4 7 8 9 <, P>
CONTESTANTS sl 2 3 H [ q»,:%' A 1?:-‘)4'
‘u-o,q <, G Je N1
Q.b ", 04'
K w Y [ 1 [ [ []
| |MICROCHESS 1.0 V] % 28 albe s
(Heath H-8) B % % [) [ o o
MICRO-CHESS 1.5 W % % % [ ] ]
2 ~— o —|—® 5 7| 2% | 6
(TRS-80) Bf % [ [ ] % [
3 y 1 1 ”
3 |MicROCHESS 20 w| % @ |l | Al |——|3 4 5| 5| a
(PET) B| 1 % % [ o (]
w[ 1 1 % -] % %
4 | CHESS CHALLENGER (3 Level) 4 —— —_ —|—]—]——=|——] 2 5 5| 4% s
Rty N N O o | o |l %
1 1 1 1
S |CHESSCHALLENGER (10 uveuw~ ! — 2t 2 0| n 1
Bl 1 1 1 t 1 %
w[ % 1 1 ° 1
6 |BORIS | — ] —— —|—|—] 7 2 3| 8 3
B[ 1 1 1 % [ []
SARGON 1 w| 1 1 1 % % 1
? ~——|—— —_— | —]—| 6 s 1] 8% | 2
(TRS-80) B| 1 % % % ]
8 |ATARI Did not play :—— —— —_— —
* Note Microchess 1.5 wint 6th place over Microchess 1 0 by virtue of the 11e breaking enslvais of relative strength of opponents
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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.
It is just $89.95 complete with Staunton de-
signed pieces and UL approved 110V AC
adaptor.

All pieces are magnetized, to stay where
you place them on the permanent metal
board. The set is mounted in a simulated
wood-grained housing which measures
12%" x 8" x 17 Bright, one-half inch tail LED
electronic digits, provide unmistakably ciear
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 for a prompt, no-
questions-asked refund.

CREDIT CARD ORDERS CALL TOLL FREE ——
800-621-5809
ILLINOIS RES- 800-972-5858

24 HOURS—7 DAYS/WEEK

P oo e s =D e S S GmD S S S S e e e

1 Please sendme ___._____Chess Challenger
“7(s)" at $89.95 plus $3.00 for shipping and |
| insurance. lll. residents add 5% sales tax. If
| not satisfied, I can return it within 10 days |
| fora refund. |
' Enciosed please ind check or money order '
Charge My Creait Card.
' Amerncan Express Master Charge [ Carte '
BankAmer /Visa Diners Club Blanche '
' Credit Card No. '
' MasterCharge ¢ _ _ __ __  Exp.Date '
' Name '
' City — '
' State 2p =
l Signalure oy O Comaio o
o s on o e e e e e e e e e e e

C |
Camelor
DIRECT
801 Green Bay Rd., Lake Bluit, IL 60044

A DIVISION OF UNITED EDUCATORS, INC.
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New Products

Additional information on new products

covered in this section is availuble from the

manufacturers. Either circle the item’s code

number on the Free Information Card

or write (o 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-

%

rect-drive motor with quartz-locked 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.

CIRCLE NO.89 ONFREE INFORMATIONCARD

Communication
Microphone

The Model 526T Series il 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 tripie-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-
mits 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.

CIRCLE NO 91 ONFREE INFORMATION CARD

315-Digit LCD DMM

Fiuke's 8022A handheld 3!:-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.

10
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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 iife remains. $129.

CIRCLE NO 920NFREE INFORMATIONCARD

Futuristic
Car Audio

“Cockpit.” introduced by Panasonic, is a
ceiling-mounted control unit for a car audio
system. Includedin 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-
lion, said to be highly sensitive, includes
an automatic multipath noise suppressor

Versatile

and has three presets 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
watts 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

Home Computer

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

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 addtion, 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
voice, touch-tone signals. or conventional
modem signals at a 300-baud rate. $2.597.
CIRCLENO 94 ONFREE INFORMATION CARD

Low-Cost
Cordless Telephone

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

_—

—

TEXAS
EXIDY INSTRUMENTS ATARI APPLE COMPUCOLOR COMMODORE TANDY
*FEATURES SORCERER 99/4 800 n MOD il PET TRS-80
Price of Minimum $995 $1150 $999.99 $1150 $1495 $795 $599
Configuration
Computer Type 280 9900 6502 6502 8080 6502 280
Maximum RAM 48K 16K 49.1K 48K 32K 8K 16K
in Unit
ROM Supplied 12K 26K 16K 8K 17K 14K 4K
Display B/W Color Color Color Color B/W B/W
CHAR/Line 64 32 40 40 64 40 64/32
Line/Screen 30 24 24 24 16/32 25 16
Graphic Resolution 512/240 192/256 3807192 280/192 128/128 320,200 128/48
Keyboard 79 Key 40 Key 57 Key 52 Key 77 Key 73 Key 53 Key
Typewriter Calculator Typewriter Typewriter Typewriter Calculator Typewriter
Lower Case Standard Yes No No No No No No
Numeric Keypad Yes No No No Yes Yes No
Standard
Programmable 128 No No No No No No
Characters Standard
1/0 Electronics Dual Cassette Joystick Joystick Single Cassette Single Disk Single Cassette Single Cassette
Included RS232 Sound Serial Joystick RS232 IEEE 488
Communications Single Cassette Communication
8 Bit Parallel
Expansion Bus $-100 No No Yes Yes IEEE 488 Yes
Daisy Chain
Disk Available 630K Byte No 92K Byte 116K Byte 51.2K Byte 125K Byte 45K Byte
System Software ROM Basic ROM Basic ROM Basic ROM Basic Disk Basic ROM Basic ROM Basic
Available ROM Assembler ROM Assembler Disk Basic Disk Basic Disk Basic
ROM Word Pascal Cassette Assembler
Processor
CPM EXT. Basic
CPM Fortran
CPM Cobol
CPM APL
CPM Pascal
*Prices and specifications available June 1979. 390 Java Ave. Sunnyvale CA. 94086 (408) 734-9410
OCTOBER 1979 CIRCLE NO. 22 ON FREE INFORMATION CARD 1
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1957:
The world’s first

pocket transistor
radio.

“Transistors are only good €k

for hearing aids,” they were told.
“And besides, they can’t be
mass produced”

ndeterred, the Japanese
reElgesentatives returnecf "

to Tokyo.
T%Iu'rty-six months

later, the world saw its
first pocket transistor
radio. !
Followed by the ]
world first all-tran- 1954:
sistor FM radio. = o
~ And, partially as a Japarese
sign of their continuing
dedication to audio, the Tokyo
Telecommunications Engineer-
ing Corporation adapted the
Latin word for sound—‘sonus™—
and changed its name to Sony.
In the years that have
followed, Sony has never falter-
ed in its dedication to techno-
logical innovation. And we'd be

loathe to estimate how often our advances have
ended up on the circuit boards and front panels
of our competitors’ equipment as
“technological breakthroughs.”
But enough of the past.
The hi-fi components
featured here stan
quent proof that Sony—the

1950: J“P‘“‘:g‘eﬂf‘!r;;zecn"!forder.

-
R

12

In 1954, a fledgling Japanese
tape recorder manufactureér visited
America to investigate a new device
called the transistor.
At first, things were less than encouraging.

A few SonyAullio firsts:

1949: Obtained patent on the basic magnetic
tape-recording system.

1952: Developed stereo broadcasting in Japan.
1954: Introduced condenser microphone.

1955: First consumer stereo tape recorder
n Japan.
1959: Invented “Tunnel Diode”; basis of [

all high-speed, low-distortion semi-

. conductors.
1965: First all-silicon solid state amplifier.

1966: The first servo-controlled turntable.
Forerunner of quartz-locked turntables.

1968: First electronic end of record sensor.
1969: First digital-synthesized FM tuner.
1969:Invented the ferrite tape head.

1973: Invented the V-FET: Opened era of
high-speed transistors.

1973: First to manufacture ferrichrome tape.

1973: Dr. Esaki wins Nobel Prize in Physics
for “Tunnel Diode.”

1975; First turntable with carbon-fiber tone arm.

1977: The world’s first consumer digital audio
Pprocessor.

1977: First consumer amplifier with pulse
power supply.

1978: Patented liquid crystal recording meters.

as elo-

www.americanradiohistorv.com
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company that virtually founded the era of transis-
torized high fidelity—is still at its very forefront.

The V5 receiver:
To this day, only Sony offers Sony quality.

1)) ) Unlike hi-fi receivers designed

toimpress you with a facade of
magic buttons and switches,
Sony receivers are designed to
impress you with rich sound.
Case in point: the V5.
In technical terms, the V5
delivers 85 watts per channel at

— 8 ohms from 20 to 20,000 hertz

with no more than 0.07% total
harmonic distortion.

In human terms, this means
the receiver can reproduce every
note of music any instrument
can play with no audible dis-
tortion. And 1t can power two sets
of speakers without straining.

But thats only the
beginning.

Instead of using the mun-
dane power transformers found
in competitors’ products, the V5
utilizes more expensive toroidal
core transformers that provide
richer bass.

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

POPULAR ELECTRONICS
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in high fidelity.

Instead of cutting corners by using a flimsy Th!g]g_ =
pressboard bottom, we’ve cut interference by integrated amplificr— g oo
: e . . and ST-J6D digitel eyn-hasizedt FM tunér. Separate components that sound as
encasing the eritire receiver in metal. sophisticated 3 they look.
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 : , ,
dollars less for one of our competitors’ receivers, Uniortunately, we don’t have enough space
here fo tell vou the complete Sony hi-fi story.

it’s probably because you're getting less receiver. ) 2
P Y Y seting Like the way a recent dealer survey rated our

The riew Sony cassette decks: turntables # 1 in value
The state of the art, from the alilrc? performanlce.v ’
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. M . nents) utilize highly

A quick look at our new S advanced light-weight
TC-K65 cassette deck will 1979: t1e v Tekes. ulse power sgpplies

A Sony remains one of the only hi-fi companies to produce pur . o .
explaln why. own tape trensports, motors, meters, heads—even the tape itself. whose levels of distortion

Like all two-motor cassette decks, the are virtually unmeasurable.

TC-K65 1s 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 ~ =—~ : - . - excess wire and the distortion
reduce this problem to the point  ~ i P h and interference that normally
of being inaudible. accompany them.

Instead of using just an If youd like to hear more
tape head material, the TC-K65 about the complete line of Sony
features Sony “Sendust and hi-fi components (or if you need
Ferrite” heads that combine wide the name of your riearest dealer)
response with extreme durability. write to Sony, PO.Box CN 04050,

Instead of using an ordinary B ;  Trenton, New Jersey 08650.
metering system, we've developed @ [97TD: cocnag Srtem Lot 1 In the meantime, if somebody
16-segment LED meter whose life ex- RIS makes noisé 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” NYAUDIO
for preprogramming tapes, settings for metal We’\glgr put our name on anything

© 1979 Sony Industries. a Div. of Sony Corp. of America, 9 West 57th St.. N.Y.. N.Y 10019, 2
Sony is a registered trademark of Sony Corporation. that wasn't the beSt

A

5.

CIRCLE NO.53 ONFREE INFORMATION CARD
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consisting of an ac-powered base station
and a pocket-size. battery-powered re- |
mote unit. Incoming catls—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 teiephone and the
remote unit. Dimensions are 7% x 63"
2% (197 = 162 ~ 54 mm) for the base |
unit and 7'z 27% < 112" (191 x 73 x 38
mm) for the remote. Maximum range is
said to be 700 ft (213 m). $90.

CIRCLENO 95ONFREEINFORMATION CARD |

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
you stop reading and start listening. Once you

compare Fuji FX-I or I to any other .
premium tape, there’s nothing

more tosay. We have /
confidence in your
ears.

FU

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 (s
100 walls per channel into 8 ohms,
20-20.000 Hz with no more than 0.02%
THD. Reactive loads are said to be han-
dled without the creation of interface dis-
tortion. Pretested modules. comprising all
of the active circuitry, simplity the task of
assembly $300.

CIRCLE NO 97 ONFREE INFORMATION CARD

Half-Speed
Cassette Deck

The new Model 680 two-speed cassette
deck with metal-tape capability from Naka-
michi operates at 174 and 15/16 1ps. 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 include fregquency re-
sponse of 20-15.000 Hz, +3dB and wow
and flutter of less than 0.08% wrms. Corre-
sponding specs at 17 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.

CIRCLE NO. 98 ONFREE INFORMATION CARD
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Introducing...

The

Fresh-Air
Phenomenon

Guaranteed to Control Odors.

Now, through this exclusive scientific breakthrough, indoorair can be
purified in exactly the same way outdoor air is purified by lightning during

a thunderstorm.

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 hghtning 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
jonization Amazingly.theseionizedmolecules
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 they're totally
‘neutrahzed.”

BEFORE ENVIRON-AIRE

There were two ways to controi odors: Diute
—constantly recycle fresh air to dilute odor
molecules of 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 doesv't mask
odors —it destroys them electronically. And
it kills tough odors continuously —not tem-
porartly ke 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 eiectricity as a 25-watt hght
bulb.

WHAT IT IS

The Environ-aire s acontinuous 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
puritication system for the home Even in a

B700 Waukegan Road Morton Greve 1llinors 60053 (312) 966-5510
Order Now — Call Toll Free
800-621-5559

(In Hliinois call 800-922-5858)
24 Hours A Day —7 Days A Week

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

FORCED AIR —THE MOST IMPORTANT
NEW FEATURE INNOVATION

One of the secrets of this new system s that it
keeps the 1omized air in constant motion The
Environ-aire 1s the only electronic air fresh-
ener that continuously "pumps out” 1onized
oxygen molecuies 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 1t
are truly outdated. Without 1t. odor-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 left 1s 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 using it for over 8 months
they found it to be the only answer to annoy-
ing. persistent odors. Why? Because 1t out-
performs other systems in what 1t does and
how (tdoes it.

TOUSEITIS TO LOVE IT

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

F——————

Clip and mail to

] Please rush me

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 found to be:

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 our added 30-day money-back

guarantee

4. Excellent enough to earn government approvals or UL listings (when applicable)

Account~ _ _ _
Name _

Address

Crty _

Signature _

listed by @

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

Imagine how exhilarated you'll feel with a
fresh supply of 1onized oxygen surrounding
you day and might!

CLEAR THE AIR ONCE AND FOR ALL

In the kitchen . bathroom . basement
nursery  pet areas.. smoke-filled offices.
Use 1t anywhere stale, musty, offensive or
pungent odors are a probiem. The attractive
wood-grain unitiscompact—10'x 6" x 4" deep
—and lightweight—only 8 pounds. It can be
wall mounted as an incorspicuous permanent
fixture where annoying odors tend to ac-
cumulate. Or, it can be moved from place to
place as needed, taking up littie space on a
shelf or floor. And installing it (s simple —jus:
plug itin It uses regular household current.

LET YOUR NOSE PROVE ITS
EFFECTIVENESS IN YOUR HOME

OR OFFICE

The Environ-aire may sound oo good to be
true That's why we offer a 30-day trial period
and ask you to really gwve 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 Eiectronics Cor-
poration will repair t—without charge.
Although the Environ-aire 1s built to last and
be virtuatly maintenance free, it's stili nice to
know the manufacturer is service conscious

SPECIAL INTRODUCTORY PRICE

The Enwviron-aire 1s manufactured for Cam-
bridge International by EEC. We are offering
this exciting new product directly to our cus-
tomers exclustvely through the mail for only
$119.95duringournationalintroduction. Order
one at no obligation today.

Cambridge International. Inc Dept pE10
8700 Waukegan Rd., Morton Grove. IIl. 60053

Environ-aire unit(s) at just $119.95 each plus $6.95

shipping & handling. (Il residents add 5% tax.) | understand that if | am not
absolutely satisfied with my purchase. | may return it within 30 days for a
prompt and courteous refund

[J Check or MO enclosed. [J Charge to: [J Visa [0 Master Charge
[J American Express

_Exp Date  _ _

. Developed from the most advanced technclogy available

www.americanradiohistorv.com
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NRI traminginTV
and Audio Servicing
keeps up with the
state of the art.
Now you can learnto
service video cassette
and disc systems.

POPULAR ELECTRONICS
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You build color TV hi-fi, professional instruments.

Now, in addition to learning

vou 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-heam types.

Learn at Home
in Your Spare Time

at your own convenience, with-

out quitting your job or going to

night school. NRI “bite-size™ les-
sons muke learning easier. .. NRI
“hands-on" training gives you
practical bench experience as you
progress. You not only get theory, vou
actually build and test electronic cir-
cuits, a complete audio system, even
a color TV.

Build Color TV with
Computer Programming

As part of vour training in
NRI's Master Course in TV/Audio/
Video Systems Servicing, you
actually assemble and keep NRI's

Learn at home at vour convenience.

OCTOBER 1979

color TV and audio systems servicing,

And vou learn right at home,

exclusive designed-for-learning 25"

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets vou
program an entire evening's enter-
tainment. As you build it, vou 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 vou use
for basic training in electronic theory.
Then vou 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 vears 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 1 over any other
school.

www.americanradiohistorv.com

(Summary of survey on request.)
That's because you can’t beat
the training and you can't beat the
value! For hundreds of dollars less
thdn competing schools, NRI gives vou
zme. H0th color TV and audio

Other NRI training includes Computer Technology.
Complete Communications Electronics.

and now includes training in video
cassette and disc systems. Send for
our free catalog and see for yourself
why NRI works for you.

Free Catalog...
No Salesman Will Call
Send today for our free 100-

page catalog which shows all the kits
and equipment, complete lesson plans,
and convenient time payment plans
for courses to fit your needs and
budget. Or explore the opportunities
in other NRI home study courses like
Microcomputers & Microprocessors,
CB and Mobile Radio, Aircraft and
Marine Radio or Complete Communi-
cations. Send the postage-paid card
today and get a head start on the state
of the art. If card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing

N/ i ‘ Education Center
3939 Wisconsin Ave

c}n I . Washington, D.C. 20016
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Stereo Scene

ADVENTURES WITH AMBIENCE

INCE THE demise of four-channel, time

delay has become the darling of those
who seek to recreate concert-hall ambience
in the listening space. But listening to time
delay in operation at times is sufficient to give
one pause. Too often the music sounds as if
some atavistic force were propelling us back
to the caves——and echoey ones at that.
Simply, many users of time delay, en-
couraged by misleading controls and heavy-
handed hype, are applying too much of a
good thing. Accordingly, let's examine the na-
ture of reverberation as it applies to musical
performance and perception and explore how
we can simulate it in a listening room so it ac-
tually enhances the music.

It is well known that a reverberent sound
field carries information about the space in
which a sound is produced. The size of a
room is reflected in the quality of its echos, as
is the absorptivity of its interior surfaces. Re-
verb also tends to broaden the apparent di-
mensions of sound radiators and make their
locations less precise. Beyond that, it adds a
“tail” to every sound subject to it. Thus, in a
reverberant space, a new sound usually
occurs simultaneously with the tail of the
preceeding sound.

For musical purposes, this last property
can be rather critical, for it determines, at
least to some extent, how rapidly a composi-
tion can be performed and remain intelligible.
Consider a hall having a reverberation time of
two seconds (a fairly common value) and as-
sume that the decay of reverberation in the
hall is linear with time. That means that the
reverb is down 60 dB in two seconds, 30 dB
in one second, etc. Now if the music suddenly
drops in level by 35 dB, say, from forte to pi-
ano, the note following the shift must last
longer than a second if its level is ever t0 ex-
ceed the reverberation from the note before.
Thus, if the conductor chooses too fast a tem-
po, the first note to be played softly in a case
like this might not be heard clearly—or even
at all' Note, however, that in a hall with a re-
verb time of one second (a little on the “dry”
side) a faster tempo couid work perfectly well.

Conductors, of course, know about this
and choose tempos partly on the basis of hall
acoustics. But choosing a sufficiently slow
tempo is not the end of the story. Apparently,
the “collision” of a note and the tail of the
preceding note is a factor that adds interest
and excitement to music. Consequently, if the
reverb is allowed to die out before a signifi-
cant clash occurs, the music will likely appear
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By Harold A. Rodgers
Senior Editor

to lack vitality. This means that a tempo can
as easily be too slow for the prevailing acous-
tics as too fast. (A case can be made that the
very fast tempos used by Toscanini in his re-
cordings of the Beethoven Symphonies with
the NBC Symphony were not the result of a
stunning new insight into Beethoven, but
rather an accommodation to the notoriously
dry acoustics of the studio in which the re-
cordings were made.)

Now let's consider the influence of hall
size. Ultimately, the linear dimensions of a
hail determine how far a sound can travel be-
fore being reflected and, therefore, the long-
est time that can elapse between a sound
and a delayed near-replica of itself. Generally
speaking, it is best to limit this time to 40 ms
or so, approximately the fusion time of the
ear; otherwise the reflections may be heard
as separate and distinct entities rather than
blending into continuous reverberation.

One might suppose that the longest dimen-
sion of a concert hall, usually the distance
from front to back, would determine the long-
est delay. This is rarely the case, though.
Usually, reflections from the rear wall cause
so many problems that acousticians go to
considerable pains to suppress them. Or, fail-
ing that, they design the hall so that the direct
sound is very weak at locations where the
rear reflection is strong. As a consequence,
occupants of some seats hear almost no di-
rect sound at all.

At first glance, it may seem that adding dif-
fuseness to the locations of sound sources
(which reverberation indeed does) will con-
flict with adequate stereo imaging, but this is
not necessarily so. Actually, the radar-like
precision that some listeners seem to enjoy in
a stereo image is an artifact of close-miked
recording. (Try closing your eyes at a live
concert and see how close you can come to
locating an instrument by its sound.)

What properly recovered or synthesized
reverb will do is make the locations just
vague enough that instability due to minor er-
rors or gain and/or frequency response be-
tween the signal channels will be far less no-
ticeable. The stereo image, therefore, should
be improved, not worsened.

We have now established some criteria, al-
beit vague ones, by which to decide what we
want an ambience-simulation system to do
(and not do).

It should: (1) Produce a smooth reverbera-
tion without perceptible single echoes. (2)
Soften the sense of location just a bit.

www americanradiohistorv com

It should not: (1) Obscure any musical de-
tail. (2) Introduce any distortion or coloration
of its own.

How Time Delay Works. Most time-delay
“boxes’ try to create an electronic analog of a
performance environment. This is done by
using delay lines to simulate sound traveling
through the air and by recirculating the signal
through the lines to simulate multiple reflec-
tions. Such niceties as multiple taps on the
delay lines and/or crossfeed between the two
stereo channels are often applied to enhance
quality of the electronic analog, but cost gen-
erally precludes exactitude in the duplication.
We must settle for fewer delays and recir-
culative paths than would be ideal.

Despite these compromises, devices of
this kind have proved themselves capable of
fine performance when applied with moder-
ate delay and recirculation to program materi-
al that is fairly “dry”, that is, without much re-
verb of its own. This creates the illusion of a
musical performance in the “environment”
synthesized by the box.

When the program material is not dry, the
situation is different and, on theoretical
grounds, potentially troublesome. Ignoring
listening-room effects, as we have to this
point, the ambience box in effect replays the
already reverberant recorded signal in a syn-
thetic room before routing it to our speakers.
This creates a reverberation pattern that
could not occur in the real world. However,
the effect can be highly listenable if the rec-
ord reverb and that added by the box are suf-
ficiently random.

What can sometimes happen though, is
that once the level in the rear speakers is
high enough to move the reverb’s directional-
ity away from the front speakers, conflict be-
tween recorded and synthetic ambience be-
comes apparent. In some cases, this level of
reverberation will obscure musical details.
Another problem with this approach is that
each piece of musicis likely to require its own
control setting, which will have to be found by
trial and error.

Enter the Madsen Effect. Some years
ago, Ernst Madsen of Bang & Olufsen, ex-
perimenting with the Haas effect—the phe-
nomenon by which the ear becomes “deaf”
to the repetition of a sound that occurred a
few milliseconds earlier—discovered that it
could be used to recover ambience from re-
cordings. How Madsen arrived at his findings
is beyond the scope of this column, but his
setup consisted of a normal stereo pair of
speakers at the front and a second pair off to
the sides. When signals to the second pair
were delayed so as to reach the listener 5-15
milliseconds after the sound from the front
pair, the listener felt that he was surrounded
by the ambience of the hall in which the re-
cording was made. By trying this arrange-
ment with a recording made in an anechoic
room, Madsen showed that the sense of am-
bience was not an artifact of the time delay.
This recording sounded just as “dead” with
the time delay as without; the only change
was a modest increase in loudness due to the
power contributed by the back speakers. Itis
more than a little surprising and ironic that
this technique, that exploits a peculiarity of
human hearing rather than attempting to
model reality, is the one that gives the more
convincing results.

POPULAR ELECTRONICS
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NOBODY GAN MATCH

OUR PERFORMANGCE

BEGAUSE NOBODY GAN MATCH
OUR TEGHNOLOGY.

Kenwood has consistently made the
significant technical advancements that
make a difference you can hear. Like
the first introduction of DC into inte-
grated amplifiers.

And now, Kenwood does it again.

Our exclusive HrSpeed amplifier has
actually changed the standards by
which high fidelity is measured. It re-
acts much faster to changes in the
music, particularly in the mid to upper
frequencies. So all the subtleties of the
music come through—even an indi-
vidual singer in & backup vocal group.

In our tuners, we've developed Pulse-
Count Detector circuitry to digitally re-
duce FM distortion by half while signifi-
cantly reducing background noise. You'll
hear the difference in your FM reception
as a more distinct, clearer sound. And
only Kenwood has it.

In fact, every kenwood component has
exclusive features that improve sound
quality. Like turntables with resin-concrete
bases that virtua ly eliminate unwanted vi-
brations, and an -2xtra-heavy, high inertia
platter that keeps the record speed con-
stant. And our dual-belt cassette decks that
use a unique, extra-heavy flywheel for con-
stant tape speed and better reliability.

Your Kenwood dealer can demonstrate
how these featurss actually improve the
tonal quality of your music.

And that's what great performance is
ail about.

© KENWOOD

For the Kenwood dealer nearest you, see your Yellow Pages,
or write Kenwood, PO. Box 6213, Carson, CA 90749.

In Canada: Magnasonic Canada, Ltd.
CIRCLE NO.32ONFREEINFORMATION CARD
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Grandfather's Clock_ “Was
Never °Like This!

If you love contemporary design but want
the more traditional, here is the clock for you.
In creating our own version of the ever popular
Grandfather Clock, we use the electronic eye
to display each second, minute, and hour, and
also the simulated pendulum motion.

The diagonal model which has no simulated
pendulum is available for wall mounting or with
base as a desk clock.

Our synthesized sounds composed of tic toc,
modified Westminster Chimes and Bongs are
available for any AMELECT clock. The chimes
and bongs are composed of six frequencies,
providing realistic bell sounds. They are totally
within clock cabinet.

The AMELECT clocks, cabinets may be
your choice of Cherry, Mahogany, Maple, or
Wainut hardwoods.

Assembled Kit Base

CL7401A Diagonal $75.00 $55.00 $8.00
CL7402 Grandpa $95.00 $71.50
Chimes $45.00 $39.00

Shipping and Handling, $3.50
To order write or call

Allow 4 to 6 weeks for delivery

MELELCT

I NCORPORATETD
Postoffice Box 367
GOODLAND, INDIANA 47948
Phone 219-297-3320

CIRCLE NO.3 ON FREE INFORMATION CARD
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STEREO SCENE

continued

Setting It Up. The first step is to make sure
that your secondary speakers are off to the
sides and no more than slightly toward the
rear. Then, if your ambience generator has a
straight-delay mode, engage that and route
the delayed signals to the secondary speak-
ers. Otherwise, set recirculation to zero.
Next, estimate or measure the distance from
either of your front speakers to the listening
position (it should be the same for both). Do
the same for one of the side speakers and
subtract the distance from the front speakers,
retaining the minus sign if the difference is
negative. Subtract that number from 15 and
set the delay for the difference in milliseconds
(we have been using the approximation that
sound travels one foot per millisecond), and
you've completed the basic setup.

LEFY A RIGHT
CHANNEL CHANNEL
AMP AMP

RIGHT
PRIMARY

EFT RIGHT
SECONDARY SECONDARY
Rl
LEVEL
CONTROL

FROM B FROM

LEFT RIGHT

TAPE TAPE
MONITOR MONITOR

LEFT RIGHT
SECONDARY SECONDARY
AMPLIFIER  AMPLIFIER
+ V- —V4
+ +

LEFT RIGHT
E SECONDARY SECONDARY

All you have to do now is balance ambi-
ence with the direct sound and adjust treble
balance for the side speakers so that switch-
ing them in adds minimum coloration. Al-
though these adjustments vary from one re-
cording to the next, the delay setting does
not.

From time to time you will run into record-
ings so inherently dry that you cannot recover
ambience from them. Here is where you will
use the other controls on the box. You may
find that adding more delay and recirculation
will help. Another possibility is that you have
a recording in which you feel the tempo is too
slow. It may be possible to make it seem fast-
er—or at least make its slowness seem more
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acceptable—by adding delay and recircula-
tion. In this way, time delay adds greatly to
the power in the hands of the closet conduc-
tor or record producer.

Low-Cost Experiments. If you look back
to the way in which we calculated the length
of artificial delay, you will see that there is a
possibility (if the geometry of your room per-
mits) of placing the side speakers far enough
away from the listening position that the
Madsen effect takes place with no artificial
delay. The secondary speakers in many
cases can be driven by the same amp as the
primaries. However, slightly better results are
obtained if the secondary speakers have their
own amp, so that lowering levels will not in-
terfere with damping. Even in guite a small
room fairly long delays can be achieved by
aiming the secondary speakers so that their
sound bounces from a wall before reaching
the listening position. (For this application,

TO LEFT C
PRIMARY

SIGNAL

TO RIGHT

PRIMAR Y ~=—AMAMA—@

SIGNAL

! !

L-R R-L
TO LEFT TO RIGHT
SECONDARY SECONDARY
AMPLIFIER AMPLIFIER

The Hafler Effect. In A, the
secondary speakers are connected
in series across the “hot”
terminals of the main amp.
Potentiometer R1, with a rating
of 50 to 100 ohms and 10 to 20
watts, controls secondary level.
Secondary speakers must be at
least as efficient as primaries,
and R1 may interfere with
woofer damping. In B, the
secondary pair isdriven by a
secondary amplifier whose gain
is varied to set levels. Damping
is hetter, but series connection
of speakers may still interfere.
In C, subtraction is done at

low level and signal is routed

to secondary amp with speakers
connected conventionally. Rear
channels of a matrix decoder may
substitute for set-up in C.

beaminessis a virtue in a loudspeaker.)

And there are the more traditional ways to
extract ambience, such as using the “ambi-
ence” position of a matrix decoder or using
the Hafler effect to extract a difference signal.
These are shown in the accompanying dia-
grams and nothing more will be said about
them except the following: if front-channel
crosstalk is a problem with any of these hook-
ups, increasing the distance to the secondary
speakers and rolling off some of their high
frequencies will sometimes give relief. These
methods, like the Haas effect, depend on am-
bience included in the recording. If there’s not
enough, the adjustable delay and recircula-
tion of a time-delay box will be needed. <
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We found the optimum pivot point
before the others even knew
it was missing.

Maost manufacturers are content to determine
toneam pivot points by frial-and-error. And mariy
toneams are so susceptible to external vibrations that
you have 1o tiptoe arounc the turntable.

With Sansui’'s Dyna-Optimum Balanced {DOB)

tonearms, based on our Optimum Pivot Point principle,

the transmission of vibrations is dramatically reduced
to give you more freedom to enjoy your music. It's
used in cur new, fully automatic direct-drive FR-D4

and FR-Q5.

Here's how the COB works: Put a pencil on a

table. Wiggle one end
back-and-torth. The other
end willmave; but a cer-
tain point will not. This is the
Optimum Pivot Point

in aur new DOB
tonearm the arm is pivoled
at this highly stable point.
With no relative motion be-
tween the point and the
arm suppait, effects trom
external forces are mini-
mized. Friction is almost
non-existent, so the stylus is

Q. Center of Mass. Starting point for
conventional forearm designs.

b.Typlcal trial-amd-error pivot
polnts, usually placed close to 4. so
that counterwelght Is not too heavy,
tonearm not too 'ong.

C.Sansul’'s Optimum Pivat Paint.
Calculated mathematically as a
function af length and mass. The
most stable paln:.

free to trace every part of the groove. We also added
a special decoupling device and a unique counter-
weight for optimum tracking.

A patent is pending on Sansui's brushless DC
motorused in the FR-D4 and FR-Q5. And with the
Quartz-PLL system of the FR-&5 and the special speea-
error detection /correction system of the FR-D4,
wow and flutter, speed accuracy and signal-to-noise
specifications are outstanding. All oparations are
computer-controlled using the latest LSIC technology
The computer even knows to shut off the motor if you
forget to unlock the tonearm clip.

To make the FR-D4, FR-Q5, as well as the
budget-priced direct-drive FR-D3 even more con-
venient, we put all the contrcls up-front, outside the
dustcover.

Ask an authorized Sansui dealer to demon-
strate our new turntables. Listen closely and you'll hear
what the others are missing.

SANSUI ELECTRONICS CORP.

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

Sansui Audio Europe S.A., Antwerp, Belgium

Ih Canada. Electronic Distributors
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Julian Hirsch Audio Reports

H.H. Scott Model PRO 100B
bidirectional three-way

speaker system

The tweeters are protected by a smaili fil-
ament lamp in the crossover circuit. The
lamp serves as a current-sensitive resistor
that, under normal operating conditions,
has a resistance of less than 1 ohm. When
power to the tweeters approaches unsafe
levels, the filament heats up and re-
sistance increases, limiting current and
protecting the tweeters against burnout.

Laboratory Measurements. Fre-
quency-response measurements in the re-
verberant field of our test room were made
initially with ali level switches “flat” (0 dB)
and with equal radiation from the forward-
and upward-facing drivers. When we used
the other ratios of front-to-top radiation, the
high-frequency response was exactly the
same, confirming that our measurement
closely approximated a total power output
response. Horizontal dispersion was ex-
cellent; exactly the same response was
measured on-axis and 30° off-axis.

The midrange level switch affected the
output between 750 and 3500 Hz but had a
range of only about 3 dB instead of the in-
dicated 6 dB at its maximum point (2500 to
3000 Hz). The high-frequency switch had a
total range of about 7 dB and took effect
above 3000 Hz.

A close-miked woofer response re-
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The Model PRO
100B, which heads
Scott's line of

speaker systems, is
an improved version
of the Model PRO
100. This floor-standing three-way system
is designed to supply a mixture of direct
and reflected sound to the listening area, in
adjustable proportions. it also shares with
other Scott speaker systems a “controlled-
impedance” characteristic that maintains
impedance at or above the rated vaiue
throughout the entire audio frequency
range. Aithough it is relatively efficient, the
PRO 100B has a nominal 150-watt power
rating. Its tweeters are protected against
overioad by a novel passive circuit.

The system’'s wainut-veneer cabinet
measures 29%"H x 19"W x 14142"D (743
x 483 x 368 mm). Overall weight is 67 Ib
(30.5 kg). Black grille cloths, held in place
by snap fasteners, cover the front and top
of the cabinet. Level-contro! switches are
located beiow the top grille, and input ter-
minals are recessed into the back of the
cabinet. Suggested retail price is $543.95.

General Description. The heavy-duty
15" (381-mm) woofer has a 2" (51-mm)
diameter voice coil and operates in a 3.3-
cu ft sealed enciosure. The cone’s edge is
damped to provide a high-frequency re-
sponse rolloff to supplement the effect of
the crossover network. At 750 Hz, there is
a crossover to a pair of 45" (114-mm)
diameter midrange cone drivers housed in
individual tuned isolation chambers within
the main enclosure. One of these drivers
taces forward, while the other radiates up-

ward. At 3500 Hz, there is a second cross-
over to a pair of 1" (25.4-mm) soft-dome
tweeters arranged like the midrange driv-
ers, with one facing forward, the other up.

On the top of the cabinet, there are three
three-position toggle switches. Two control
the levels from the midrange and high-fre-
quency drivers, providing O- (“flat”), and

3-, and - 6-dB output-level seilection.
The third switch alters the ratio of upward-
to-forward radiation and affects both the
midrange and high-frequency speakers. At
maximum, the top speakers radiate 50% of
the total power in their respective frequen-
cy ranges. The other switch settings re-
duce upward radiation to 35% and 25% of
the total while keeping the latter constant.
Unlike some other speaker systems that
combine direct and reflected sound (in-
cluding Scott's PRO 100), the PRO 100B
has a minimum dependence on the char-
acteristics of the wall behind it. It can even
be used in some normaily unacceptable lo-
cations, such as on both sides of a sofa,
without suffering serious reduction in lis-
tening quality.

its low bass
distortion

readings correspond
to very loud
listening levels
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vealed a moderate rise of about 2.5 dB in
the vicinity of 60Hz and rolled off at a 12-
dB/octave rate below about 50 Hz. When
this curve was spliced to the middle- and
high-frequency curve, the result was an
extraordinarily "flat” response free of most
of the irregularities normally found in “live-
room” measurements, even when consid-
erable smoothing is used. The overall re-
sponse of +2.5 dB from 35 to 20,000 Hz is
impressive in its own right and surpasses
Scott's rated response of ~4 dB from 36to
20,000 Hz.

System impedance is nominally rated at
4 ohms and, as claimed, it never fell below
that. The minimum occurs between 8000
and 10,000 Hz. Over most of the audio
band, the impedance measured 5 to 8
ohms. Maximum impedance, about 14
ohms, occurred at 45 Hz.

Bass distortion of the system was mea-
sured at nominal inputs of 1 and 10 watts.
At 1 watt, distortion was barely measurable
from 100 Hz down to 70 Hz, with readings
on the order of 0.1% to 0.2%, rising to
0.5% at 50 Hz and 2% at 35 Hz. At a 10-
watt level, the distortion had a similar distri-
bution, with readings of 0.4% to 1% down
to 60 Hz and 5% at 35 Hz.

Sensitivity of the PRO 100B is rated 94
dB at 1 meter on-axis when driven by 1
watt of pink noise. In our tests, 2.83 volts of
noise in the octave centered at 1000 Hz
produced a 93-dB SPL at 1 meter. This
does not include the fuil contribution of the
top drivers, since the microphone was lo-
cated in front of the cabinet and below its
top edge. The high sensitivity of this sys-
tem makes its low bass distortion readings
especially noteworthy, since they corre-
spond to very loud listening leveis.

Tone-burst response was good, with no
signs of serious discontinuities or ringing.

(continued on page 28}
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OUR $69 SOLAR ALARM.
A GHALLENGE TO EVERY GHRONOGRAPH

People are bumping into more
watch ads these days than at any other
point in history.

And it you think companies like
Seiko with their $295 solar alarm
chronographs are fighting hard for
a place on your wrist, you should see
the battle in the Under-$100-Watch
Category.

It's Dog-Eat-Dog.

So where did we get the gumption
to offer another popular-priced mini-
genius through the mail? You'd have it
too, if you had this watch.

QOur $69 Xernus (its price in stain-
less) provides every watch and stop-
watch function you could ask for (see
description below).

Even more important, it offers a
level of workmanship and desian that
you just won't find elsewhere—at even
$20 or $30 more.

We know, we've looked.

Its display is liquid crystal; the digits
are crisp and clear. You get the
uncommon convenience of a 24-hour
alarm, precise time information for two
different time zones. Plus, the latest solar
cell technology—to keep your Xernus
working for up to 5 years on its original
set of batteries. And with an uncanny
+ 15 seconds per month quartz accu-
racy. By the way, Xernus is pronounced
Zernus.

Its case, bracelet and back are
machined from solid stainless steel.
Instead of the thinly plated chrome con-
struction you find on virtually all other

© 1979 The Sharper Image
OCTOBER 1979

IN THE WORLD.

chronographs at or near its price.

It's also an incredible 8mm thin.
Much thinner than the Texas Instruments
alarm chronograph; much, much
thinner than the widely advertised
Jupiter. Xernus is even trimmer than the
comparably clever $295 Seiko. By
more than 2 mm.

Want more? You get a face crystal
that's made from tough, hard mineral
glass. Most other chronographs in this
price field give you nothing better than
plastic. And nothing picks up scratches
faster than plastic.

Save $60 while Xernus is hungry.
This isn't a small watch company,

or even a very new one. In fact, this pio-

neer in microcomputer timepieces has

Normal time {1+ ( (14| Seehoursimin-
display: 0= 7 utes/seconds,
- o= AMIPM, day. Date
[ [T T[] ]e[9] oncommand.
SUMOTUWE THFRSA 77 Pm AL
Stopwatch R — 12-hour timing
dispiay: { ’. L1105 to 1/40 second.
{ (1 15T Eeniapand
m 1-2 finishes.
Alarm setting - - Set tor AM or
dispiay: Ll LUTAL by audible
(A beep lasts a full
8[9| Mminute.
AL
Calendar set- ~ .17 15725 Settlme/date
ting display: m—’. ” ” " ’l pT| for2time zones.
- A End-ot-month
B r ad|ustment is
TwoTow ma s zma automatic.
Extra light 11 7(26| Push abution
at night. T2 for bright face
- lilumination.
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already sold a phenomenal number of
chronographs around the world; in
countries like Germany, Switzerland
and France.

This superb timepiece has been
practically everywhere but the U.S. And
for that reason, Xernus has agreed to let
us offer their chronograph at a dramatic
discount. In stainless, it lists for $129, but
you get it at a $60 savings.

You save even more when you
order the Xernus solar alarm in gold
(a generous 5 microns over stainless).
To be exact, $70 less than your friends
overseas have to pay.

Each Xernus comes gift-boxed with
full instructions, service-by-mail conven-
ience, if needed, and a full one-year
guarantee against defects by its
manufacturer.

And The Sharper Image gives you
two weeks to decide if it's really the
watch for you. If not, simply send it
back as new for a full and prompt
refund. But order now to take advan-
tage of this special introductory price.

ORDER TOLL-FREE.

Credit card holders may use our
toll-free ordering number. Or send
check for $69 for stainless, $79 for
gold (In California, add $4.14 and
$4.74 sales tax respectively). Plus
$2.50 delivery.

800 227-3436
In California 800 622-0733

THE SHARPER IMAGE

260 California St., Dept. XE- 049
San Francisco, CA 94111
(415) 788-4747
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PRODUCT GALLERY

Here is a selection of useful products that are suited for
your own use or for gift-giving.

A. ACRYLIC CADDY on casters has
compartments for 8-tracks, cassettes
and records! #24191 $55.00 (4.10)

B. CURRENT CONVERTERS. An
excellent set that will take you traveling
with confidence. Set includes a 50 watt
converter, a 1600 watt converter and

4 adapter plugs. All packed in a conven-
ient travel case. #24487 $32.95 (1.95)1

C. SONY SWIVELVISION. Inside watch
tv on AC current, outside on batteries.
And the screen actually swivels side-
ways, so you can lay your head on a
pillow and turn the screen to match.
Brilliant 5" black and white picture.
Features include 100% solid state
circuitry, guick start picture, glare-
free screen, earphone, built-in battery
recharger. Measures 6% " x 11" x
114 #19144 $189.95 (4.85)1
Adapter for car/boat use.
#19145 $12.00 (1.45)
D. GOLFER'S RANGE FINDER.
A usetul item . . .just sight the flag-
stick in the viewfinder, read the
distance and select your club. Ideal
tor any golter who wants to know the
distance to the green. Measures from
50 yds to 200+ yds. Only 2%4" x 24" x %!
#19748 $9.95 (.90)
E. STATIONERY EMBOSSER adds a
classic touch to your personal stationery.
Embosses top or bottom of paper and
envelope flaps. No moving parts, nothing
to break or wear out. Three line imprint.
#14809 $16.95 (1.85)*
F AUTOMATIC TELEPHONE CALLING
COMPUTER.. the Micro-Dialer. It's a
computer that remembers and dials any
of 32 difterent telephone numbers at a
touch, automatically redials, speeds
emergency calls, and it's a desk-top
calculator. Compute sales, purchases or
budgets even while talking on the tele-
phone. Pertect tor home and business
nighiy efficient and more than a
luxury. Works with any rotary or push-
button telephone. #24114 $199.95 (3.40)t

Order by phone!

Call Toll Free:
800-558-8990
In Wisconsin call:
{414) 352-9020

*Allow additional
delivery ime

1T Warranly available.

{ ) Price in parenthesis
indicates shipping charge.
Please add to unit cost of item.

wwWw americanradiohistorv com
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G. ACRYUC IECORD CADDY om
casters. Holds up to 50 albams.
#17819549.9< (3.50}

H. THE ELECIRONIZC BLOCK ...
an elect-onic groject set that tak=s
you from fundementd knowledge
of electronics o its p-actical apgl -
cations. 1C0 various grojec’s car
be made easily by anvone, withor t|
a solder.ng iron. By connecting
the modul=s i certain ways, you
can creete docrbells, a transistor
radio, wireless microghone, garag=
door opener, = rcuit tweaker, etc.
All instructiorsincluced... t's a
simple matter of rearsanging the
btocks. Built in powes antenna,
polyester variable cordenser, slice
switch, IC am) ifier.

#19761 359.95 (2.80)

I. VAC-O-REC eliminates miero-

dust particles, static = ectricity anc¢
vacuum cleans recoscs elec roni-

cally. Uses the finest 1atural mchair
brushes, opera:es ori AC. Every album
owner needs one #14944 $34.95 (2.60)}

J. THE TELEPHCGNE SILENICER. It will
silence your phone rimgs so ycu don't
hear them, yet the person czlling will.
Just think, while your= nappsng, reading.
bathing, relaxing, you won't ke disturbec
by shrill phone rimgs Yo need to take
your phone off th2 haok either. Installs
in minutes with a simrple screwdriver.
#66548 $9.95 (1.-0)

K. THE GREATEST, EASIEST TIMER we 've found A 24 hour, p ish
button cycle lets you program appliance or lamp to turn on, off, on
again, off again, etc. for an entire 24 hour period, for any umber

of days. Push in the pin at the time you want the agpliance or lamp
“on" for one hour. Pull out additional pins for the hou-s t13t you

want the appliance off. Each timer accommodates cne appliance,

50 you may want to order a few. 2%" x 3)," x 3!' #17382 $12.95 (1 85)t

L. NO MISTAKING YOUR WEIGHT! This computerized scale is all
electronic ...and shows an accurate weight in the form of a large
red LED readout. Just step on and weight shows, s-ep offand it
automatically turns off. All solid state, operates for about one year
on 4 penlite batteries. Digital readout in pounds or kilos.

K #66242$59.95 (3.15)t

ARARE | Pasia s p

Youck Commeand

PRODUCT GALLERY  Cair7on Free s00-552-6990

SEND QRDERS TO:
Giftmaster Dept. GE-10 Print Name
P.O. Box 1692
3825 W. Green Tree Rd Address
Milwaucee W1 53209

City__
Allow 3-4 weeks
for delivery State

ITEM NO DESCRIPTION UNIT COST TOTAL

N . | -

|

CHECK METHOD OF PAYMENT

Diners Club Master Chargée Sub Total §

American Express Visa Add appropriate §

Check or Money Order state sales tax
Make check payable to Giftmaster. Inc TOTAL S

Credit card orders wilhout your signature and expiraticn date cannot be processed.
Credit Card No = S Exp Date

Tetephone No.

Signature

www americanradiohistorv com
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Composite corrected frequency response for speaker system

User Comment. With all controls flat
and using maximum upward radiation, the
sound was a trifle “bright” by comparison
to some other excellent speaker systems.
When we reduced both middle- and

high-frequency outputs by 3 dB, the sound

balance was very close to that of the com-
parison speaker systems. This shows that
the sound of the PRO 100B speaker sys-
tem can be adjusted with relative ease to
suit almost any type of listening taste or
acoustic environment.

' Pioneer Model TX-7800
AM/FM stereo tuner
with servo-lock afc

Pioneer’'s Model
CHHRSCH= 1x.7800 AM/FM
m stereo tuner makes

full use of the latest

integrated circuit

developments. It
features an FM “servo-lock” amplified afc
system, controlled by a touch sensor
through the tuning knob, a PLL multiplex
decoder, and an audio amplifier IC with
built-in muting. Even the AM tuner section
has selectable wide and narrow i-f band-
widths to optimize noise and audio band-
width for different receiving conditions.

The styling of the TX-7800 is distinctive
and includes a satin-finish panel and wal-
nut-grain  wood cabinet. It measures
1735"W % 153%"D x 6W'H (453 x 390 X

28
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155 mm) and weighs 18 Ib 5 0z (8.3 kg).
Suggested retail price is $350.

General Description. The AM and FM
dial scales extend across most of the width
of the front panel. Meters that indicate rela-
tive signal strength for FM and AM and

S/N for mono

was the highest
we have measured
on an FM tuner

www americanradiohistorv com

Bass response, which always depends
to some extent on room conditions and
speaker placement, is deep enough for
critical music listening, but did not have the
floor-shaking character that we have en-
countered with some systems. However,
the flexibility of adjustment afforded to the
midrange and treble drivers should allow
the balance to be tweaked to almost any
reasonable bass characteristic one might
possibly want.

This, in our opinion, is a speaker with a
very fine sound quality. Its outstanding ho-
rizontal dispersion allows great freedom of
choice with respect to listening position,
and its high sensitivity and well-behaved
impedance shouid give the driving amplifi-
er a relatively easy time. Without a doubt,
the performance of the Scott PRO-100B
justifies its price.

CIRCLE NO. 101 ON FREE INFORMATION CARD

center-channel tuning for FM are provided,
as are red STEREO and green LOCKED in-
dicators. The latter operates with the auto-
matic “‘servo-lock” tuning system, which is
actually a highly amplified afc circuit.
Touching the large tuning knob defeats the
afc voltage applied to a voltage-variable
capacitor in the local oscillator. Once a sta-
tion is tuned, even approximately, releas-
ing the knob restores full afc action, locking
the tuner solidly on the received signal and
turning on the LOCKED indicator.

An OUTPUT LEVEL control varies signal
level at the VARIABLE OUTPUT jacks on the
rear apron. A second pair of jacks carries
audio at a FIXED level. Lever switches con-
trol POWER, FUNCTION (FM Or AM), AM IF
BAND (WIDE Or NARROW) and MPx NOISE
FILTER that reduces noise on weak stereo
signals by partially blending the channels
at high frequencies. The FM MUTING/MODE
switch simultaneously controls the tuner's
mono/ stereo operation and its muting sys-
tem. In AUTO, the presence or absence of a
19-kHz pilot carrier determines the tuner's
operating mode and muting is operative.
Switching the tuner to mono reception dis-
ables the muting.

In addition to the two sets of audio jacks
on the rear, there is a pair of MULTIPATH
jacks for connection to the horizontal and
vertical inputs of an oscilloscope to display
multipath distortion. The horizontal output
jack is also labeled DET ouT and carries a
signal that can be used to drive any future
four-channel FM decoding device. The an-
tenna connections accept a 300-ohm or
75-ohm FM antenna, and a long-wire AM
antenna, supplemented by a pivoted AM
ferrite rod. A slide switch permits changing
the FM deemphasis time constant from 75
to 25 microseconds for use with an exter-
nal Dolby decoder. Another switch pro-
vides two degrees of sensitivity for the
touch sensor that operates the tuning-lock
system. There is also a single unswitched
ac outlet on the rear apron.

Laboratory Measurements. The FM
usable sensitivity was 10.8 dBf in mono. In
stereo, it was set by the stereo/muting
threshold of 22 dBf. The 50-dB quieting

POPULAR ELECTRONICS
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Noise and sensitivity curves for FM section of tuner.

though there is no practical way to defeat
the LOCK system, the distortion it caused
was negligible.

The stereo-FM frequency response var-
ied less than 0.5 dB overall from 30 to
nearly 10,000 Hz, but the output increased
slightly to +1.3 dB at 15,000 Hz. Channel
séparation was better than 34 dB from 30
to 15,000 Hz and about 48 dB through the
midrange. The FM caplure ratio was 1.38
dB at a 45-dBf input and 1.5 dB at 65 dBf.
The respective AM rejection measure-
ments for these signal levels were 60 and
66 dB. image rejection was 66 dB. Alter-
nate-channel selectivity measured 78 dB,
and adjacent-channel selectivity 6.5 dB.
The 19-kHz pilot carrier in the output was
down 76 dB, and hum was - 75 dB.

sensitivity in mono was 11.8 dBf with 1.6%
THD, while in stereo it was 35 dBf with
0.32% THD. The S/N at a 65-dBf input
was 84 dB in mono (the highest we have
ever measured on an FM tuner) and 72 dB

Get Yours Now!

* 84 pages of photos, comments,
and the best possible prices on
over 200 car stereo products!

* Dimensions charts, fitting charts,
and installation ‘““how-to”’
articles!

¢ Only published source of accurate
and comparative product speci-
fications!

e The finest brands, including
Blaupunkt, Clarion, Craig, Con-
cord, Jensen, Marantz, Motorola,

iIn most environments
the TX-7800 should
give nearly perfect
FM performance

in stereo. Distortion at that level, with
100% modulation at 1000 Hz, was 0.18%

in mono and 0.145% in stereo. Slightly
lower distortion could be obtained by hold-
ing the tuning knob (to disable the LOCK cir-
cuit) and tuning for minimum distortion. Al-

The only measurements we made on
the AM tuner section were of its frequency
response. With the wiDE bandwidth, the re-
sponse was down 6 dB at 65 and 5600

Performance Specifications

Specification

Usable Sensitivity: Mono
50-dB quieting sensitivity:
Mono
Stereo

S/N ratio at 65 dBf
Mono
Stereo
Distortion at 65 dBf (1 kHz)
Mono
Stereo
Capture ratio

Alternate-channel selectivity
Adjacent-channel selectivity
Stereo separation: 1 kHz
20-10,000 Hz
Frequency response,
20-15,000 Hz

Spurious-response ratio
Image-response ratio
I-f-response ratio
AM-suppression ratio
Subcarrier-product ratio
Muting threshold
Audio output (Level/Z)
Fixed:
Var:

OCTOBER 1979

Rating
9.3dBf (1.6 uV)

15.5dBf (3.3 uV)

37.1dBf (39.2uV)

83 dB 84 dB

79dB 72dB

0.05% 0.18%

0.08% 0.145%

1.0dB 1.38dB

75dB 78 dB

Not specified 6.5dB

50dB 47 dB

35dB 34 dB (30-15,000 Hz)

+0.2/-0.5dB +1.3/-0.1 dB (30-15,000 Hz
re. 400 Hz)

95dB Not checked

85dB 66 dB

100 dB Not checked

65 dB 65 dB (at 65 dBf)

70 dB 76 dB

19.2dBf (5 uV) 22 dBf (7 wV)

650 mV/4.2 ohms Not checked

0-1.3 V/3.6k ohms 0-1.15

Measured
10.8dBf (1.9 uV)

11.8dBf (2.1 V)
35dBf (31 uV)
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Pioneer, Sanyo, and many more!

Send now for your FREE catalog. We’'ll rush it
to you by first ctass mail, or if you can’t wait,
call our toll-free WATS line:

800-446-7924

In Virginia czall (800) 552-3961

System of
The Month
moneeER
Pioneer’s new
KE-2002 in-dash
AM/FM cassette
car slereo
featuning etec-
roniG tining and
high fidelity specifications
and Pioneer TS-168 6% "

three-
way speakers with exponential horns.

Yes ! Send me my FREE copy of the
famous CRUTCHFIELD Car Stereo Catalog!

Name I

Address

City

State Zip

CRUICHFIELD,

1 Crutchfield Park, P.O. Caller 1, Department E
Charlottesville, VA 22906
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Hz—much better than average. With NAR-
rOw bandwidth, the - 6-dB frequencies
were 130 and 3300 Hz—about average.

User Comment. This tuner had excel-
lent handling characteristics. including a
muting circuit completely free of clicks,
thumps, and noise bursts. Tuning was
easy and noncritical, due to the servo-lock
tuning system that effectively overrides ad-
justment errors. The coupling of the stereo
and muting functions on a single switch
presents no problems in practice. Any sig-
nal too weak to overcome the 22-dBf mut-
ing threshold will certainly be too weak for
satisfactory stereo.

+10) T
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G 50 100 200 500 K 2K K~ 10K 20l

FREQUENCY IN Hi

Average frequency response and
crosstalk for both channels.

The AM section was quite good, and
people living in low-noise areas may find
AM to be a more listenable medium with
this tuner than with most others.

In any but the most severe receiving en-
vironments. the TX-7800 should be able to
provide virtually perfect FM performance.
Its least impressive measured parameters
fall into the “good” category, with “very
good” or “excellent” applicable to most.
Emphasis has been placed on utility rather
than on “gimmicks™ that contribute nothing
to the final sound quality. These character-
istics, in our view, make the tuner an un-
usually fine value.
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Teac Model 124 stereo

cassette deck

with Simul-Sync

30

Teac's new Model
124 “Syncaset” is
the first home cas-
sette recorder capa-
ble of making “Si-

: mul-Sync”  record-
ings. Available in open-reel recorders from
Teac and other companies for some time,
Simui-Sync has not been offered in the
cassette format until now. This function
makes it possible to record a program on
one tape track and, while playing it back
through headphones, record an accompa-
niment on the second track in exact syn-
chronism with the first. The two tracks are
then heard simultaneously in the normal
stereo format during playback.

The 124 is a front-loading, two-head ma-
chine with the usual facilities for setting
bias and equalization for different tape for-
mulations and a Dolby noise-reduction
system. Driven by a single servo-con-
trolled dc motor, the tape transport is me-
chanically controlled by “piano-key" lev-
ers. The recording inputs can be switched
to either line or microphone sources, but
not both simultaneously. There is a sepa-

rate MIC BLEND feature that can be used to
mix the output of a single microphone
equally between the two channels while a
line source is being recorded.

Overall size is 16 5/16W x 11%"H x
64D (414 x 295 x 156 mm) and weight is
16.5 Ib (7.5 kg). Suggested price is $449.

General Description. All transport-
control levers can be operated in any se-
quence without first pressing sTOP, except
when going into the record mode. The en-
tire cassette can be seen through the win-
dow on the door.

a high-quality
cassette deck
oriented toward
a particularly
unique function

www.americanradiohistorv.com

Pressing in the SiMuL-SyNC button re-
moves erase current from the left track of
the erase head and connects the left chan-
nel of the combined record/playback head
to the playback amplifier input. lilumination
of the left meter is extinguished at the
same time. (The deck has two large il-
luminated VU meters that are calibrated
from - 20 to +3 dB with the Dolby refer-
ence points at +3 dB.) When the deck is
then put into the RECORD mode, recording
occurs on only the right channel.

The line outputs of the deck can be mon-
itored through the headphone jack or, pref-
erably, through the headphone output of a
separate amplifier, since the deck's own
headphone output is at a fixed level. With
SiMuL-SyNc engaged, the left-hand chan-
nelis heard in the left earcup, while the in-
coming signal being recorded on the tape's
right channel is heard in the right earcup.
Since the record and playback head gaps
for the two tracks are precisely aligned, the
two signals will be fuily synced during play-
back. For some Simul-Sync recordings, a
more pleasing playback effect occurs
when the channels are partially blended.
To allow this, a CROSS-FEED button oper-
ates on the recorder's playback outputs.

The Mic jacks are designed for use with
microphones rated at 600 ohms or higher
impedance. One Mmic jack is also labelled
BLEND. When recording from a line source,
a microphone can be plugged into this jack
and a small Mmic BLEND control is used to
inject an equal amount of its signal into
both channels. This feature can also be
used in playback, for superimposing voice
announcements on a program. On the
deck’'s rear apron are only the line input
and output jacks and a DIN socket. The
deck also features a built-in MEMORY fea-
ture that stops the tape when the counter
reaches 000 in the rewind mode.

Laboratory Measurements. Our test
recorder had been factory adjusted for
TDK SA (chrome) and Maxell UD-XL |
(normal) tapes. which we used for our
tests. A 0-dB recording indication on the
meters required a line input of 60 mV and a
microphone input of 0.21 mV. The micro-
phone amplifier overloaded at 27 mV.
Playback output from a 0-dB recording
was 360 mV with UD-XL | tape and 310
mV with SA tape. The reference 3% third-
harmonic distortion level in the playback

POPULAR ELECTRONICS
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DSI HAS DONE IT AGAIN

QUIK-KIT II®
INCLUDES PROPORTIONAL OVEN TIME BASE

600 MHz  FREQUENCY COUNTER

e

FOR INFORMATION — DEALER LOCATION — ORDERS — OEM
CALL 800-854-2049 CALIFORNIA RESIDENTS CALL 800-542-6253
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FREQUENCY (Hz)
Frequency responses at 0 and —20 dB for two different tape types.

signal was obtained with a recording input
of +6 dB with UD-XL | and +3 dB with SA
tape. The unweighted S/N ratio referred to
those levels was 45 and 41 dB, respective-
ly, for the two tapes. With A-weighting
these figures improved to 56.2 and 55 dB.
With Dolby engaged and CCIR/ARM
weighting, the S/N was about 62 dB with
either tape. Through the microphone in-
puts at maximum gain, the noise increased
by 12.5 dB. At a slightly reduced gain, the
noise increase was only 3.7 dB.

The meters were calibrated correctly,
relative to the standard Dolby level of 200

nW/m, and ballistic response was almost
exactly that of a standard VU meter. The
tape speed was very- slightly fast—about
0.45% at the beginning and 0.3% at the
end of a cassette. Flutter, measured with a
TDK AC-342 test cassette, was +0.09%
weighted peak (CCIR) and 0.055% weight-
ed rms (JIS). Combined record/playback
readings were slightly higher at 0.13% and
0.08%, respectively. In the fast speeds, a
C-60 cassette was moved from end to end
in 82 seconds in fast forward and 79 sec-
onds in rewind.

Record/playback frequency response

0

LR T ?
1000 0000 20000

FREQUENCY (Hz}
Normal playback equalization at 70 and 120 microseconds.

Performance Specifications

Specification

Frequency response

Wow/flutter (NAB) 0.07%
Signal/noise 55dB
Rewind/fast forward time 90 seconds

(C-60 cassette)

Rating

30-16,000 Hz (CrO2)
30-13,000 Hz (normal)

Measured

31-11,500 Hz = 2dB
34-11,000 Hz + 2dB
0.055% wrms (JIS)
0.09% w-pk (CCIR)
45 dB normal

41 dB(CrOy) unwtd
56 dB normal A-wtd
55 dB(CrOy)

62 dB Dolby/CCIR/ARM
82 seconds FF

79 seconds RW

Inputs 60 mV/50k ohms LINE 60 mV
0.25 mV Mic 0.21mV
Output LINE 0.3 V/50k ohms 0.31100.36 V.

PHONES 8 ohms

Volume adequate for
200 ohm phones (fixed
level)

www americanradiohistorv com

was virtually identical with the two tapes at
both —20-dB and 0-dB recording levels. At
—-20 dB, the high-frequency response
rolled off a little earlier than in many cas-
sette decks, but there was much less evi-
dence of tape saturation at O dB than we
are accustomed to seeing. Low-frequency
head contour ripples were barely visible.
Overall frequency response at —20 dB
was * 2dB from 31 to 11,500 Hz, relative
to the 1000-Hz level. At O dB, the response
was +0.5/-1.5 dB from 34 to 8000 Hz.
We measured the 120-microsecond nor-
mal playback equalization with a TDK
AC-337 tape and the 70-microsecond
chrome equalization with a TEAC 116 SP
tape. With normal tape, equalization was
within +1/—1.5 dB from 40 to 12,500 Hz,
relative to the 315-Hz level, and with
chrome tape, it was within +2/-0.7 dB
from 40 to 10,000 Hz.

The Dolby tracking was consistent with
the measured frequency response. When
we measured the response at —20 and
—40 dB, both with and without Dolby noise
reduction, we noted how the Dolby system
inherently exaggerates any departure from
flatness in the recorder. Nevertheless, the
differences were less than 1.5 dB and usu-
ally about 1 dB at all frequencies up to
11,000 Hz.

User Comment. The Model 124 will
probably have its greatest appeal to peo-
ple who have a need for its Simul-Sync ca-
pability. This feature is not limited to use in
music recordings. Speech therapy, lan-
guage instruction, and other educational
activities often require that a student imi-
tate or respond to a verbal instruction.

The numerical results of our laboratory
measurements may seem lackluster com-
pared to the frequency response and dy-
namic range data from other high-quality
cassette decks. However, compensating
tor any lack of sheer bandwidth is the rath-
er unusual high-frequency overload mar-
gin of the Model 124, which is substantially
greater than we have found on any other
two-head deck. Since one of the chief limi-
tations of the cassette medium is its tend-
ency to saturate the tape at high frequen-
cies, thus dulling or compressing the
sound, we put the Model 124 to the addi-
tional test of recording interstation FM-tun-
er hiss and comparing the playback to the
onginal. The differences between the two,
at a level of — 10 dB, were very minor and
much like those we have found in most
good cassette machines. When we raised
the level to 0 dB (something that one would
not ordinarily consider doing with noise on
a cassette recorder), playback was still
barely distinguishable from the original.
The perceived difference was no greater at
0 dB than at —20 dB. Normally, a 0-dB
noise recording sounds intolerably dull on
playback. S/N performance, also not quite
the equal of some other cassette decks,
nevertheless met Teac's specification and
was adequate for the intended use.

In general, the Teac Model 124 proved
itself to be a high-quality cassette deck. It
is, clearly, oriented toward performing a
particular, unique function. To the credit of
the machine, this is accomplished while
leaving normal home record/playback per-
formance substantially intact.
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The new Heathkit Hand-held DMM

-every feature you need
, ata GREAT LOW PRICE

\

B, @ Measures voltage. current and
resistance

\\\ ¢ Easy one-hand operation

' 4

® Big, easy-to-read LCD display

\ ® Separate voltage and current
A inputs for circuit protection

® Single PC board for simple,

quick assembly

ONE-EVENING
KIT ASSEMBLY

only $9495

Top performance
and easy operation
make the Heathkit IM-2215
your best buy in a solid-
state, hand-held multimeter!

ORDER YOURS TODAY! ©

The new IM-2215 brings you features you would  For fastest delivery, use
only expect in hand-held digital mtltimeters  the Heathkit Hot Line  CALL (616) 982-3411
costingdmuch more! Takecmeasurements with |, e smsne ] | S —
outstanding accuracy — voltage, +.25% — .

AC voltageg, cxt.S% —YDCDcurrent,gt.'75°/3 5—/OAC Sendie; ;'f:,':f::,‘f,’f,’," &?:&;ﬁgm'wo
current, *1.5% and resistance, + .25% (basic)!
Alternating high-low resistance tes  voltage
makes measuring semiconductors or in-circuit
resistance easy! One-hand operation. a large
3%-digit LCD display and built-in calibration
references make the IM-2215 ideal for field use.
A pivoting stand adapts it to bench use. The
low-drain circuitry stretches typical alkaline

Please send me...

__ Heathkit Hand-Held DMM(s) (IM-2215)
@ $94.95 plus $1.75 shipping and handling each.

— Rugged Leather Carrying Case(s) with Belt Loop for IM-2215
(IMA-2215-1) @ $14.95 plus $1.60 shipping and handling each.

120 VAC Outlet Cord(s) for IM-2215 (PS-2350) @ $4.95 plus
$1.75 shipping and handling each.

battery life to 200 hours! Battery condition is Total betore shipping & handling 3
monitored, and a LO’BAT, indicator warns you Michigan residents add 4% sales tax S 3 —_—
of the last 20% of battery life. . )
. L B Add shipping & handling ... §
You can easily assemble the IM-2215 ia just one —_ s
ota o | -

night, with the help of the clear, concise Heath-
kit assembly manual. And if you need advice or
service, experts are as close as your telephone!

I check [ money order [] VISA [] Master Charge: Code #

It operates on 9-volt battery (not incluced), or on Acct. # - Exp. Date _
120 or 240 VAC with optional cords. The latest
technology and traditional Heathkit va ue is now Signature

built into a new hand-held digitdl multimeter (Necessary to send merchandise)

weighing only 14 ounces!

L ‘ P

Name S
{Please Print}
HEATH If coupon is missing. order from: Addigs T
Heath Company. Dept. 01J-580
Schiumberger Benton Harbor, MI 49022 I City State Zip
Prices are mail order and subject to change without notice. GT-370
h_—————__—————

CIRCLENO.5ONFREEINFORMATIONCARD
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You gotta
shop aground.

1

When you do,you’ll probably pick CIE.
You can’t afford to settle for
less when it comes to something like
clectronics training that could
affect your whole life.

POPULAR ELECTRONICS
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thn vou shop around for

tires, vou look for a bar-
gain. Afterall, if it’s the same
brand, better price —why not
save money?

Education’s different.
There’s no such thing as “same
brand.” No two schools are
alike. And, once you’ve made
your choice, the training you
get stays with vou for the rest
of vour life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional trainin% to help give you
pridc and confidence.

B

If vou talked to some of our
graduatces, chaunces are vou'd
1d a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why vou should
shop around voursclf.

We hope vou’ll shop around.
Because, frankly, CIE isn’t for
cveryone.,

There arc other options
for the hobbyist. If vou're the
ambitious type —with serious
carccr goals in electronics —
take a close look at what
we’ve planned for you at CIE.

What you should look
for first.

Part of what makes clec-
tronics so interesting is it’s
bascd on scientific discoveries
—on idcas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’s what happens with
CIE’s Auto-Programme d®
Lessons. Each lesson takes one
or two principles and helps you
master them —before vou
start using them!

How praectical

is the training?
This is the next big impor-

tant question. After all, vour

carcer will be built on what vou

can do—and on how

well vou do it.

Ierc arc
ways sone
of CIE’s
trouble-
shooting :
programs e,
helpvouget =
vour “hands-on”
training. ..

Electronics
Laboratory...

OCTOBER 1979

you learn and review the basics —
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimcter to lcarn testing,
checking, analyzing!

When you build your
own 5 MHz Triggered-
Sweep, Solid-State Oscil-
loscope vou take vour first
rcal professional step. You use
it as a doctor uscs an X-ray
machine —to “rcad” waveform
patterns. .. lock themin. ..
study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color ﬁ' vou

Pattern simutated

apply vour new skills to some
rcal on-the-job-type trouble-
shooting! You lcarn to trace
signal flow. . . locate malfunc-
tions. . . restore perfect operat-
ing standards —just as with any
sophisticated clectronics
equipment!

When

vou work with a completely

Solid-State Color
Bar Generator—
actually a TV signal

up to ten different
patterns on your TV
screen. .. explore digi-
tal logic circuits. . . observe
the action of a crystal-con-
trolled oscillator!
Of course, CIE offers a
more advanced training pro-
gram, too. But the main point is

www americanradiohistory com

transmitter— voun study

simply this:

All this training takes
effort. But vou’ll enjoy it. And
it’s a real plus for a trouble-
shooting carcer!

Do you prepare for
vour FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

For some troubleshootin
jobs, you must have your FCC
License. For others, employers
often consider it a mark in your
favor. Either way, it’s govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare vou for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 3 CIE
graduates who take the cxam
get their Licenses!

Shop around...but send
for CIE’s free school
catalog first?

Mail the card. Ifit’s gone,
cut out and mail the coupon. If
vou prefer to write, men-

tion the name and date
of this magazine. We’ll
send youacopyof CIE’s
FREE school catalog —
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
scntative contact you to
answcer vour questions.
Mail the card or coupon —
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114,

r L . i r J 1 7 |
Clevealand Institute

. c. of Electronics, Iinc.

1776 East 17th Street, Cleveland. Ohio 4at1a
Accredited Member Nationst Home Siudy Councit

YES...I'n shopping around
l for the right kind of carcer training
in clectronics troubleshooting —and
l CIE sounds well worth looking into.
Plecase send me my FREE CIE school
catalog — including details about
l troubleshooting courses — plus my
FREE package of home study

information! PE-99
Print Niane

Address Apt

City

State Zip

Age Phone

{arca code)

Check box for (5. 1. Bill information:
Veteran Active Duty

Mail today?
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JBL'S NEW L150:
ITS BOTTOM PUTS IT ON TOP.

JBL’s new L150 takes you
deeper into the low frequencies
of music without taking you
deeper into your budget.

This short-tower, floor-
standing loudspeaker system
produces bass with depth,
power and transparency that
comes incredibly close to a
live performance.

A com-

pletely new 12" B
driver was created
| forthe L150. It has

an innovative
magnetic assembly,

the result of years of
research at JBL. It

uses a stiff, heavy cone

that's been coated with an

exclusive damping formu-

lation for optimum mass

and density.

And it has an

unusually large 3"

voice coil, which aids

the L.150's efficiency

and its ability to

respond to transients

(peaks, climaxes
and sudden
spurts) in music.

There’seven
more to the L150’s
bottom—a 12"
passive radiator. It

| looks like a driver
/  butit's not. We use
it to replace a large
volume of air and

contribute to the produc-

tion of true, deep bass. Bass
without boom.

If you're impressed with the
L150’s lows, you'll be equally

impressed with its highs and mids.

Its powerful 1” high-frequency

dome radiator provides wide disper-
siar: throughout its range. And ab"
midrange transducer handles high
vdlume levels without distorting.
The maximum power recom-
mended is 300 watts per channel.

The L150’s other attributes
inelude typical JBL accuracy —the
kind that recording professionals
rely on. Maximum power/flat
frequency response. High effi-
ciency. And extraordinary time/
pkase accuracy.

Before you helieve that you
can't afford a floor system, listen to
ar L150. While its bottom is tops,
ite price isn't.

James B. Lansing Sound,

Inc., 8500 Balboa Boulevald

Northridge,
JBL

CA 91329.

FIRST

WITH THE
PROS.

POPULAR ELECTRONICS
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H
ﬁAn inexpensive salid-state
controiler taat reduces inef-
ANNIVERSARY
=m iss_tmm ficiencies in electric motors
such as those used in refrigerztors and
dishwashers has been developed at the
NASA Mezrshall Space Flight Tenter (by
Frank J. Nola). Since ictal electric energy
consumed by motors inthe U.S. s equiva-

lent to six-million barrels of oil p2rday and

Popular Electronics

OCTOBER 1079

25% or more of this electricity is pure
waste in the form of heat and cther fac-
fors, the discovery’s import is dbvious.

In keeging with our tradition af publish-
ing significant new developments as con-
struction projects. POPULAR ELECTRONICS
is especially pleased to present plans for
building this under-$30 devicz in its 258h
anniversa-y issue.

Lantinued ovedear

BY MYLES H. MARKS

EXCI.USIVE PROJECT!

0l
i il:W'&im?x h
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Motor-Control
Circuit
Cuts
Electric Cost...

continted

The NASA-developed controller is
meant to work with ac induction motors,
probably the type most widely used to-
day. They characteristically run at a
nearly constant speed that's fixed by
power-line frequency and independent
of load and supply voltage. When heavi-
ly loaded, the motor draws line current
that is nearly in phase with the applied
voltage, keeping its power factor (cosine
of the angle between current and volt-
age) high and developing a large torque.
Under light load conditions, the motor
develops less torque by allowing more
lag between the voltage and current.
This reduces the power factor while
leaving the current essentially the same
in magnitude.

Though the low power factor means
that conversion of electricity to mechani-
cal power is small, the large current
causes considerable I1°R losses (heat) in
the supply lines and motor windings.
This is what reduces efficiency. To mini-
mize this waste, Nola's device monitors
the motor's power factor and, when it
detects light load conditions, it reduces
the supply voltage. This increases “slip”
in the motor, which causes a speed re-
duction of 2% or less so that the motor
acts as if it were heavily loaded.

The current, now more nearly in
phase with the voltage, therefore does
as much useful work as before. but it
and the voltage are smaller, resulting in
a net saving of electric power.

0 CONTIRCI, SYETFM

[ A uc‘fﬁﬁ Pqu.‘H

“WOTOR POWER
WITH CONTROLLFR

% OF FULL POWER (WATTS)
o
o

N
o

Power Savings. The device was test-
ed at Marshall Center on over 40 types
of motors. Power savings ranged lo
60%, depending on the loading. Up to
40-50% power reductions are claimed
for motors running lightly or intermittent-
ly loaded.

The savings derived by using the con-
troller with motors driving relatively con-
stant loads (refrigeration systems and
pumps, for example) are smaller, since
the device can then do little more than
reduce the 8-10% safety factor allowed
for low-voltage conditions. On the other
hand, since such motors typically have
long duty cycles, significant economies
may be realized over a period of time.

Figure 1 was constructed from data
averaged from tests made on a 'a-hp
split-phase motor, and Y4- and Y-hp ca-
pacitor-start motors. The top curve
shows the typical power required for var-
jous loads when no control system is
used. The lower curve shows the power
consumed when the power-factor con-
troller is used. The controller reduced
the no-load power drain by a factor of
5 or 6 and increased the power factor
from 0.2 to 0.8. In all three motors, the
speed reduction resulting from lower
voltage was less than 2%.

Circuit Operation. The circuit shown
in Fig. 2, which is a simplified version of
the original invention, operates in exact-
ly the same manner. Also shown in Fig.
2, facing the diagram are waveforms
for the corresponding letter-in-a-circle
points on the schematic.

Typically, current may lag the voltage
by 80° in an unloaded motor and only
30° when loaded. The controller continu-
ously monitors phase angle between
voltage and current, producing a voltage
proportional to that phase angle. This

Fig. 1. These curves are
the results of tests made

B by NASA on a Va-hp

split-phase and V4- and 34-hp
capacitor-start motors.
Note that the power-factor
controller reduced the
no-load power demand

by a factor of 6. Motor
slowdown was less than 2%.

¢} 25 50 75
% OF FULL LOAD {TORQUE}
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voltage is summed with a preset refer-
ence voltage that corresponds to a de-
sired phase angle. The difference be-
tween the two produces an error signal
that biases a ramp voitage synchronized
to the 60-Hz line voltage.

The intersection of the ramp and the
error voltages is detected by a squaring
amplifier whose output provides proper
timing for controlling a triac in series with
the motor. The triac is triggered at a
point during the cycle, and the circuit
switches to "off" as the line current goes
through zero. Triggering the triac earlier
in each half cycle raises the average
voltage to the motor and vice versa.

{Continued on page 42)
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C1—1-uF non-polarized capacitor, Mouser

Electronics 19NKO0O1 or equivalent
C2—4.7-pF, 20-V electrolytic
C3—6.8-pF, 20-V electrolytic
C4—0.25-pF, 400-V capacitor
C5,C6—470-pF, 35-V electrolytic
C7—2.2-pF, 20-V electrolytic
C8,C9—0.033-pF capacitor
C10—0.33-pF capacitor
DI1,D2,D9—1N4148 or IN914
D3 through D6—1N4001 or similar
D7,D8—1N757, 9.1-V, 400-mW zener
IC1—Quad 741 op amp, LM324N
Q1.Q2,Q3—2N2222 or similar
Q4,Q5—2N2907 or similar

Following are Y4-watt, 5% resistors unless oth-

erwise specified:
R1—0.02 ohm, 5 W (see text)
R2—620,000 ohms (see text)
R3,R18--39,000 ohms (see text for R3)
R4—1800 ohms (see text)

PARTS LIST

R5---3300 ohms (see text)

R6—-1.5 megohms (see text)

R7—100 ohms, 2 W (see text)

R8-—S51 ohms, | W

R9. R13—1000 ohms

R10.R20-—3000 ohms

R11,R12,R23.R24,R25—27,000 ohms

R14,R25—9100 ohms

R15—15,000 ohms

R16—68.000 ohms

R17—150,000 ohms

R19—1 megohm

R21—200 ohms

R22—91,000 ohms

R26—36,000 ohms

R27,R28-—5600 ohms

R30—20,000-ohm linear taper pot. (see text)

S1-—Spst switch

T1—20-V CT, 0.3-A secondary (115/220-
volt version is Signal DP-241-4-20
or similar)

Triac—200-V, 15-A (400-V unit for 220-V

operation is available. See note below.)

Misc.—Suitable enclosure, heavy-duty ac line

cord (male and female connectors), mount-
ing hardware, etc.

Note—The following are available from M.

H. Marks Enterprises, 315 Thornberry Ct.,
Pittsburgh, Pa 15237: Kit of ali components
for 115-V system including triac and pc
board, cabinet, line cord and ac socket or
220-V version including 115/220-V trans-
former and 400-V triac, without cabinet,
tine cord and chassis socket for $29.95 plus
$3.00 postage and handling; or 115-V ver-
sion excluding cabinet, line cord and ac
socket at $24.95 plus $2.50 postage and
handling. Also available separately: Etched
and drilled pc board at $7.95 postpaid. All
sales to U. S. A. only. Pennsylvania resi-
dents, please add 6% sales tax. Allow 6--8
weeks delivery.

n7v
AC

-9V

+12v

4

Fig. 2. In essence, the controller corrects the phase angle
between motor voltage and current to reduce power
required when motor is operating at less than full load.
Letters in circles on schematic refer to waveforms at left.

OCTOBER 1979
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Motor-Control
Circuit
Cuts
Electric Cost...

continued

The triac’s control signal is created by
sensing the voitage (A) developed at the
top end of transformer T1—which also
serves as the power source for the con-
ventional dc suppty. (Note how the sec-
ondary of T1 is phased with the primary
ac power.) The voltage is applied via
R11 to the input of op-amp IC1A. Since
this op amp is operaling alt full gain, the
output is a square wave at power-line
frequency. This IC has two outputs (B).
One, via C8 and C9, drives the ramp
generator, which consists of Q5 Q2,
and associated components. Capacitor
C10 charges through R15 to form the
ramp. The positive-going step from IC1A
turns on Q2, thus rapidly discharging
C10 to complete the ramp function. The
negative-going step from IC1A turns on
Q5, which, in turn, causes Q2 to satu-
rate, thus discharging C10.

Since IC1A is triggered at power-line
rate, the ramp generated across C10 is
synced to the power line, with each
ramp occupying a half power-line cycle.
The other output of IC1A is coupled
through R23 to diode gate D9.

A voltage proportional to the current
through the motor (E) develops across
sensing resistor R1. This voltage is
passed to IC18B, whose squared-off out-
put (F) is passed through R24 to diode
D9, where it combines with the output of
IC1A to make waveform (G). The
summed voltage at the cathode of D9 is
differentiated and fed to integrator IC1A,
along with a dc control level determined
by LEVEL potentiometer R30. This con-
trol is used to set the motor's optimum
phase angle. Time constant network C3
and R26 provide a delay to let the motor
develop maximum torque when first
turned on. Capacitor C2 provides the
high-frequency roll-off necessary for
system stability.

Since suddenly applied loads may
cause the motor to stall if the system
reacts too slowly, the circuit contains
some components to prevent this from
happening. These parts, which alter the
integrator’'s time constant, are shown
with an asterisk in Fig. 2 (R2, R3, R4,
R5, R6, D1, D2, and C1). If you do not
need this capability, eliminate these
components and tie the positive end of
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Fig. 3. Actual-size etching

and drilling guide for a
printed-circuit board for

the controller is shown above.
Component layout is at top.
Note that there are sevral
different options regarding
components and construction,
as outlined in text and Parts List.
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C3 to the +9-volt line by replacing R6
with a jumper. The /IC1C output signalis
coupled through R18 to the Q3 input, in
parallel with the ramp from C10.

Triac controller Q3-Q4 is normally
biased off by R17. When the composite
signal (ramp plus pulse) arrives at the
base of Q3, this transistor will lurn on
when the peak of the composite signal
overcomes the bias. Since the ramp lev-
el is fixed, the pulse from IC1C. con-
trolled by R30, determines when the Q3-
Q4 combination turns on. When turn-on
occurs, the waveform shown at (D) trig-
gers the triac, thus applying voltage to
the motor.

Construction. The circuit can be
most easily assembled on a pc board
using the foil pattern and component
layout shown in Fig. 3. A bridge rectifier
can be used in place of the four rectifier
diodes (D3-D6y). if a 24-volt transformer
is employed, increase the value of R7to
150 ohms. Resistor A1 can be fabricat-
ed from a 9" length of #22, or a 6" length
of #24 solid copper wire that's wound on
an insulated support dowel.

Al this time, you make the decision
about the aforementioned possibility of
sudden or clutched-in loads that would
require using the asterisked compo-
nents. Furthermore, if this device is to be
used with motors requiring in excess of
300 watts, to prevent damage to the
triac or pc board, remove the triac, R1
and the ac input from the board, mount-
ing a terminal strip in their place. Mount
the triac with A1 to the chassis or option-
al heat sink (suitably isolated) and wire
them into the circuit board, using the ter-
minal strip. Make sure that the “low"
side of the ac line is used as the circuit
common, and use polarized plugs for all
ac-power connections. Do not use the
metal chassis as the common ground!
Failure to observe these precautions
may cause a serious shock hazard.

Mount the pc board and transformer in
a chassis, securing the board on insulat-
ed spacers so that no part of the ac line
makes contact with the chassis. If de-
sired, LEVEL potentiometer R30 can be
removed from the pc board and a con-
ventional rotary potentiometer of the
same value can be mounted on the
chassis. The motor can be plugged into
an optional socket mounted on the chas-
sis (wired to the motor-connector pads
on the pc board), or use a suitable
length of heavy-duty ac line cord having
a socket at one end. Do not forget to use
ac line cord having sufficient current-
carrying capacity to handle the load.
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Photograph of the author’s prototype which was built on perf board,
though a printed circuit board is recommended. The binding posts
and switch on the rear were used for testing during design.

Since many of the systems to which
the controller can be usefully applied
have motors fed from 220-voit ac mains,
you may wish to adapt the circuit to work
at that voltage. This can be done by ex-
changing T1 for a similar transformer
with twice as many primary turns and
substituting a higher voltage triac (400
PIV minimum). Both “hot” legs of the
220-volt line should be isolated from the
chassis, while the center tap should be
connected to the ground circuit. An ap-
propriate line plug and receptacle can
be used, or the controller can be hard-
wired to the load.

Use. Plug the power-factor controller
into an ac outlet and connect the motor
to be controlled. Turn both on. With the
motor operating, slowly adjust LEVEL
control R30 until a slight drop in speed
or mechanical power is noticed. Vibra-
tion, too, will probably diminish. Slightly
back off on R30 until you feel the point
where the speed barely drops off. This

www americanradiohistorv com

should be the optimum setting of the
controller. It will probably be necessary
to readjust R30 for each different motor
you wish to control.

As noted earlier, the savings effected
by using the power factor controller (and
the length of time required for the device
to pay for itself) depend on the way in
which a particular motor is loaded and
for what proportion of the time it is in
use. Clearly, intermittently used appli-
ances such as power tools are poor can-
didates. In most households, refrigera-
tors, air conditioners, ventilating fans,
swimming-pool pumps, and other ma-
chines that run for extended periods will
let the power factor controller pay for it-
self more quickly than smaller and/orin-
termittently used appliances. Savings
will depend on your electric rates, t00. In
New York City, where one kilowatt-hour
costs 11.5centsinthe summer and 9.52
cents in the winter, the controller, used
on a 16-cu-ft frostfree freezer, might well
pay for itself in about two years. o
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It was only a few short years

ago that engineers became
ANNIVERSARY . . .
= SSUE mmm increasingly interested in
what might well become the most signifi-
cant advance in semiconductor technolo-
gy since the invention of the transistor—
the single-chip microcomputer. It has
stimulated interest in electronics to levels
seldom before experienced.

Yet relatively few people truly under-
stand the impact of the “computer-on-a-
chip.” Microelectronic technology moves
so rapidly that it becomes impossible for
even those intimately involved with a new
development to grasp its full significance.

A e i LN

The MICROCOMPUTER

Something new to divert the attention al-
ways seems to evolve. But without some
understanding of the depth and scope of
these technological changes, potential us-
ers too often perceive them as added con-
fusion rather than practical innovations.

Webster defines the word evolution as
the “art of unfolding or unrolling . . . a
process of development, formation or
growth.” Revolution is defined as a “‘com-
plete and drastic change of any kind.” Un-
derstanding the “evolution” of these “re-
volutions” will help place future develop-
ment possibilities into a more readily dis-
cernible perspective.

-. " N ]
T ARAAAETSEAR IR A RN

in Consumer Electronics

BY JAMES T. VAN TASSEL

Texas Instruments InC

It's November 1, 1954, fully 25 years
ago. A remarkable new invention has
just been announced that will lead innu-
merable people—young and old alike—
to seemingly plug their ears with a small,
handheld device. This “earplug” isn't
designed to solve auditory problems. but
it will start a revolution in personal com-
munications and help make “solid-state™
a household word.

The First Revolution. The innocu-
ous hand-held device alluded to was the
first transistor radio. Blaring out such
hits as “Rock Around the Clock"™ or Elvis
in his "Blue Suede Shoes." this transis-
tor radio represented the first volume
application of the germanium transistor
invented six years earlier by Bell Labs.
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Transistor prices had dropped from
$16.00 to $2.50.

Another major breakthrough in tran-
sistor technology had been announced
six months earlier. At a meeting of the
National Conference of Airborne Elec-
tronics in May. Gordon Teal of Texas In-
struments was next to last on the agen-
da. The title of his presentation was
“Some New and Recent Developments
in Germanium and Silicon.” Not sensing
the impact of the subject, one speaker
after another predicted that the tech-

nology for producing silicon crystals of
sufficient purity for semiconductor man-
ufacture was years away. Teal said,
stunning his audience: “Contrary to pop-
ular belief about the prospects for the sil-
icon transistor, | happen to have a few
here in my pocket.” The last speaker of
the day lost his audience as they clam-
ored en masse to the rear of the hall for
literature on the new devices.

These two seemingly different events
heralded the first revolution in solid-state

electronics. Not only had the transistor
(continued on page 46)

Development of the single-chip microcomputer, such as the TMS1000,
has led to the establishment of entire new product areas

such as electronic toys and games, a variety of programmable
appliances, and sophisticated automatic scanners.
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continued

been mass-produced, the temperature
problems inherent in germanium had
been solved through the use of silicon.
This opened the way for the fledgling
aerospace industry to explore alterna-
tives to the large, overly expensive and
unreliable vacuum-tube systems that
had encumbered aircraft since before
World War Hl.

The Second Revolution. In Novem-
ber of 1958 Jack S. Kilby, who had only
joined TI about six months earlier, dem-
onstrated a unique semiconductor that
for the first time incorporated more than
one transistor, resistor and capacitor on
a single chip of silicon. The integrated
circuit eliminated the need for masses of
separate discrete devices and the multi-
tude of electromechanical interconnec-
tions they required. It has thus paved the
way for a host of consumer products that
were less costly and more reliable.

The first production integrated circuits
delivered to the Air Force in 1962 were
simple devices with two to four Active
Elements Groups (AEGs) per package,
priced at $100 each in small quantities.
An AEG is a measure of circuit complex-
ity defined as one digital logic gate, a
single bit of memory or a single stage of
amplification.

Commercialization of this revolution-
ary technology led to an increasing num-
ber of AEGs being packed into a rapidly
shrinking area. For comparison, a vacu-
um-tube AEG of the mid-1950's occu-
pied about four square inches. The tran-
sistor AEG of the early 1960's occupied
only three-fourths of a square inch. Pro-
gressing from Small-Scale integration
(SS!y through Medium-Scale Integration
(MSI) with over 100 AEGs per chip to
Large-Scale Integration (LSI) with over
1000 AEGs per chip, the typical active
element group was reduced to two and
one-half millionths of an inch. Cost
dropped also from $7.00 per AEG in
1960 to less than $0.001 currently.

One of the major developments that
contributed to the development of LSI
technology was the change from a con-
centration of bipolar devices to a unipo-
lar configuration called the Metal-Oxide-
Semiconductor, or MOS. With bipolar
devices, high component densities were
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very difficult and chip sizes were limited
because of problems with heat dissipa-
tion and low product yields. MOS tech-
nology, where only one type of current
carrier is used as opposed to two, of-
fered the higher packing densities, lower
power consumption and fewer machine
steps. However, it did so at the expense
of throughput speed.

Among the outgrowths of this
advanced MOS/LSI technology was the
hand-held calculator invented in 1967 by
Jack Kilby, Jerry Merryman and the au-
thor. Measuring only 44 x 6% x 1%
inches, this first miniature calculator had
as its working heart an integrated-circuit
array that contained all of the necessary
electronics for performing addition, sub-
traction, multiplication and division.

PMOS (Positive-channel MOS) tech-
nology and demand for low-cost calcula-
tors led a number of companies to un-
dertake development of a calculator
chip. Intel Corporation was among those
that chose to design a versatile, pro-
grammable single-chip microprocessor,
one element of a muiti-chip microcom-
puter system. Introduced in 1972, the In-
tel 4004 processed data blocks of 4 bits
each. Less than a year later, National
Semiconductor, Rockwell International,
and Fairchild Semiconductor also en-

tered the marketplace with microproces-
sors capable of processing 8 bits and
containing anywhere from 5000 to
10,000 transistors.

For the purposes of definition, the mi-
croprocessor is the basic CPU—Central
Processing Unit—of a computer. When
memory, clock and input/output circuits
are added, the system becomes a mi-
crocomputer. With software, a power
supply, interface devices, control and a
display capability, the configuration be-
comes a microcomputer system that op-
erates like a true computer.

The Third Revolution. The nextrev-
olutionary step in microelectronic tech-
nology was taken in early 1971 when
Michae! Cochran and Gary Boone of
Texas Instruments developed the sin-
gle-chip microcomputer. There were
over 20,000 transistors and other com-
ponents comprising all of the elements
of a computer on a chip of silicon a few
thousandths of an inch thick and less
than one-fifth of an inch square. Compo-
nent count was reduced from about 10
to only 1 with system costs reduced from
about $150 or $200 for a comparable
microprocessor or custom LS! system to
less than $5.00 currently.

This tiny computer-on-a-chip offered

GME PERIDD DELAY

Superimposed over the photomicrograph of the TMC0280
Speech Synthesis chip is block diagram of linear predictive
coding-based system used in TI's Speak and Spell.
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4-bit computational power to help exe-
cute automatically a wide array of com-
plex operations. On board the chip there
are: (1) the arithmetic and logic unit
(ALU) that performs basic decision-mak-
ing and data processing, (2) memory for
storing both computer software instruc-
tions and input data that the computer
manipulates or processes, (3) control
and clock circuitry for retrieval of instruc-
tions from memory and directing the rest
of the system to execute these instruc-
tions in proper sequence and timing,
and (4) input/output subsystems that
allow the computer to productively com-
municate with the outside world.

During the processing of the silicon
slice, the software program generated
from the end system’s functional specifi-
cations is imbedded in memory by a sin-
gle-level mask technique that programs
three parts of the microcomputer—the
ROM, the instruction decoder and out-
put encoder. These programmed parts
control data input to the central process-
ing unit, the processing of the data, and
the encoding of the output to meet the
needs of the system. Electronic ele-
ments in the microcomputer are reduced
to micron dimensions so that an enor-
mous amount of task-performing power
is packed into an area of 1/20 of a
square inch. What is truly significant is
not so much that such a high degree of
miniaturization is achieved, but that sub-
stantial economies of manufacture have
been realized both for the electronics
and the end-systems, along with sub-
stantial increases in reliability. For ex-
ample, a current family of four series of
4-bit devices that have evolved from the
original microcomputer offers a reliability
of more than 0.05% per 1000 hours.
This equates to less than one failure per
210 years. And the cost is $1.75 or less
in high-volume production quantities.

With a cost and reliability impact of
more than 15 to 1 over microprocessor
and hard-wired LS| systems, the mi-
crocomputer is revolutionizing digital
electronic control. The most obvious im-
pact has been in consumer electronics,
where entirely new product lines are
technically and economically feasible.

The transistor radio of the 70's now of-
fers automated frequency scanning cou-
pled with digital readout.

The calculator now performs a full ar-
ray of scientific and engineering func-
tions at a retail price more than 90% less
than it was just a few years ago

Microwave ovens have been made
programmable through the use of the
microcomputer, as have washing ma-
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chines, blenders, food processors, auto-
motive systems, TV tuners, security sys-
tems, and even children's toys.

In a very real sense, the microcomput-
er has brought what has long been per-
ceived as science fiction into the realm
of science fact. The microcomputer, the
microprocessor and custom LS| logic
are all the result of extremely rapid tech-
nological progress that continues to be
made within the semiconductor industry.
And there is every reason to believe that
this is just the beginning; that the com-
plexity will increase in direct proportion
to the reduction in cost.

Where Do We Go From Here? If the
past decade can be any indication, the
future possibilities are virtually unlimited.
They're difficult to predict in specific
terms, however, because technology is
snowballing in a way that few people
could have foreseen only a few short
years ago.

The toy industry is a good example.
The microelectronics revolution has hit
the toy business harder than anything
since batteries replaced wind-up mech-
anisms a generation ago. In the begin-
ning, manufacturers were somewhat
timid about getting into the area of elec-
tronic playthings. Toys are a big, serious
business, and overnight failures and for-
tunes are common. However, when a
few toy companies cautiously came out
with their first electronic games in 1977,
the market subsequently exploded.

Not even the most optimistic of indus-
try observers could have foreseen the
blockbuster success of the electronic toy
and game products of 1978, which were
sold out virtually overnight. In just three
years, the market has jumped from $21
million in 1977 to $152 million in 1978
with a projected $225 million in 1979,
according to the Toy Manufacturers of
America. Some predict the market will
hit $500 million in 1980 and that eventu-
ally most games will become electronic.

As with the toy business, the speed
with which innovation spreads makes it
virtually impossible to predict accurately
the impact of the microcomputer on oth-
er consumer products and services.
However, certain trends are beginning
to emerge which give a generalized indi-
cation of coming developments.

Much of what has happened over the
past few years represents a relatively
simple adaptation of calculator technolo-
gy. the addition of touch-panel or key-
board-based electronic control to exist-
ing products. Recently, however, entire-
ly new concepts have been developed;

new consumer and commercial prod-
ucts are available that would not be
practical or even possible, in some
cases, without the microcomputer.

The digital thermometer is one such
product. A very simple semiconductor,
the thermistor, is used to measure the
change in resistance caused by the
change in temperature. However, the
change in resistance for either negative
or positive temperature coefficient ther-
mistors follows a complex curve that can
be almost logarithmic in shape. Itis pos-
sible to select a narrow range for health-
care applications, as an example, and
then add various shunt resistors to lin-
earize the curve. The linear signals can
thein be converted to a digital readout,
but this limits the application of the ther-
mometer and tends to price it out of the
commercial market.

A far more cost-effective answer is
being carried out by Electro-medics, Inc.
of Denver, Colorado. There, designers
put the algorithm that defines the tem-
perature-resistance curve into the mi-
crocomputer and then use it to solve
analog-to-digital computations. The re-
sult is a broad-range thermometer that
can serve a multitude of applications
with an accuracy of 0.1 degree. So be-
cause of the microcomputer, it is possi-
bie to take a patient's temperature in
one-tenth the time, with greater accura-
cy, without the cost of breakage, and
without the human error that was always
inherent in a technician's attempting to
read a glass thermometer.

A new toy organ recently introduced
by Kenner Products of Cincinnati, Ohio,
exemplifies another type of product
made possible by the microcomputer.
Using a TMS1000 4-bit single-chip mi-
crocomputer, the Play 'N Playback or-
gan allows preschoolers to hear any of
eight songs programmed into memory
played out, to play songs of their own
composition, and to record and then
play back those songs or others from the
accompanying songbook in proper se-
quence and rhythm.

For those that have long been as-
sociated with mechanical and elec-
tromechanical buzzers, bells and whis-
tles, the concept of atiny piece of silicon
talking back or making music seems in-
comprehensible. In the past, where
sound effects have been essential, dis-
crete semiconductors have provided a
limited variety of sounds. The products,
however, suffered from the variations
between individual discrete components
and the high costs involved in develop-

ment, assembly and packaging.
(continued on page 48)
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Custom integrated circuits to generate
sound effects were not an attractive al-
ternative because of the lack of external
programming capability. If the sound
was not correct or even quite accurate,
the circuit had to be redesigned. The
original was simply a wasted effort.
Another major problem with custom
sound circuits was that they were limited
to only one application, thus necessitat-
ing large-volume orders to amortize de-
velopment costs.

The microcomputer was the techno-
logical breakthrough that opened the
door to the low-end sound generator
market. It can be used independently or
to control a variety of sound generator
circuits. By itself, the microcomputer can
only produce square waves by holding
an output ON for a short period and then
holding if ofFf for an equal period. This
creates a square-wave cycle which, for
most low-end applications, is of accept-
able sound quality. For purer tones, as
in musical instruments, the square
waves can be shaped outside of the mi-
crocomputer quite simply by adding a

resistor and capacitor to the output.

Musical tones are not the only type of
sound that can be generated through
the microcomputer. The new Marx Elec-
tronic 300 Bowling Game™ is a mi-
crocomputer-controlled table-top game
that creates the sights and sounds of a
real bowling alley. The 4-bit microcom-
puter brain of the game drives incandes-
cent lamps to represent bowling pins
and LED displays to indicate the score.
In addition, it receives inputs from four-
teen switches strategically placed in the
alley surface and controls outputs to a
sound circuit to imitate the sound of pins
falling. This is achieyed by generaling a
low-frequency tone and then decaying
the sound through external components.
The falling-pins effect is made by string-
ing several of these sounds together to
represent a number of pins being hit.

For applications requiring more com-
plex sounds or those of higher frequen-
cies, the microcomputer can be used to
provide the control signals for a complex
sound-generator chip to produce sirens,
whistling missiles, explosions, chirping
birds, and a host of other sound effects.
More advanced chips can produce truly
complex sounds composed of up to
three tones, random noise, or various
mixtures of the two with independent at-
tack and decay envelopes.

Using the speed and processing pow-
er of a 16-bit microcomputer, such as

the TMS9940, it may well be possible to
even teach the soon-to-be-available
SN76489 complex sound generator to
talk. The vocabulary of such a circuit
would, of course, be quite limited, but
perfectly adequate for a variety of an-
nunciator circuits. It may prove feasible
to expand some of the aircraft collision-
avoidance systems to include an audito-
ry response. Thus, rather than alarms or
flashing lights which the pilot of an air-
craft must interpret, a voice may well
shout out, “Pull up. The aircraft is 100
feet below glidepath.” Farther out in the
future, voice recognition ability built into
this flight-control system may well react
to human vocal commands.
Microcomputer applications in the
home have generally been limited to the
kitchen, but this can be expected to
change in the near future with more be-
ing accomplished in the areas of con-
venience and communications products.
Automatic telephone dialing, repertory
dialing and automated phone-answering
systems will become reasonably priced
for the average homeowner through ap-
plication of the microcomputer. It's likely
that this will become popular in much the
same way as the pushbutton phone has
been replacing the circular dial. Uses of
the phone can be expected to expand,
allowing the homeowner to do his bank-
ing, pay bills, and send and receive
printed information over the phone lines.

Photo of @ microcomputer chip with important functional areas identified.
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The key to this expanded use will be
mass-acceptance of the personal or
home computer.

In the 1960's, electronics hobbyists
busied themselves with the design and
construction of that "perfect” sound sys-
tem. The spreading popularity of the
hobby led to the commercialization and
mass-production of those sophisticated
systems to where they became readily
available for a palatable cost.

In the 1970's, the hobbyist has also
turned his attention to the computer. De-
veloping games and other programs for
the professional calculator once was a
favorite diversion for computer special-
ists and mathematicians. As microcom-
puter modules became more readily
available, the experimentor turned the
calculator-based hobby into a mi-
crocomputer-based hobby. As hap-
pened with high-fidelity and stereo sys-
tems, electronics manufacturers have
taken note of this spreading interest, de-
veloping first a series of personal com-
puters specifically for the enthusiast and
now products for even broader markets.
Home computers are now available that
require no computer-expertise or knowl-
edge of programming. Software comes
in pre-programmed ROM packages that
simply plug into the computer much like
the video game cassettes plug into the
video games introduced in the mid-70's.

It's anticipated that the day will come
in the future when a home computer will
be another appliance designed to simpli-
fy and expand communications capabili-
ties within the home. Through standard
modern interfacing. it will connect to the
telephone to provide the advantages of
automated audio and visual communi-
cations. Electronic mail, electronic
newspapers and automated communi-
cations will become commonplace. With
an interface to the home electrical sys-
tem. energy management and automat-
ed electrical control of any kind will be
made possible.

The microcomputer will also make
complex fire and security control sys-
tems practical realities for the consumer.
Security systems will detect the pres-
ence of an intruder, and indicate the
point of entry. This information will be
displayed to both the homeowner and
police via video monitors. Fire alarms
will sense the location of a fire. calculate
intensity and speed of growth, signal the
occupants, indicate the safest route out
of the house. and also alert the local fire
department—again providing details of
the fire via a video monitor.

Wouldn't it be convenient to have a
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microcomputer-controlled  lawnmower
that, once it was run through the mowing
sequence, would automatically follow
that sequence time-and-time again?
With the simple addition of radio-control,
it might even be programmed to back it-
self out of the tool shed and start the
mowing job.

The family car will not escape mi-
crocomputer control. In some of the lux-
ury models, it is there now! A microcom-
puter will control brakes to equalize ap-
plication of pressure to minimize skid-
ding. The same microcomputer will con-
trol engine operation to minimize ex-
haust emissions and maximize econo-
my. With recent advances in speech
synthesis, the day will come when the
family car will tell the driver when the
fuel is low, oil pressure is approaching a
danger point or it's time to buckle up.

The microcomputer has just begun to
tap the immense potential that exists in
the field of education. Learning aids
such as TI's Little Professor™ and
Speak & Spell™, with other products,
have found wide acceptance as simple.
low-cost handheld devices that help
make learning fun. Calculators and com-
puters are being adapted to classroom
work to help teach not only the funda-
mentals of arithmetic but also the use of
math as a pure, universal language.

Teacher and student response to cal-
culator-oriented mathematic learning
aids has been so enthusiastic that stud-
ies are now being conducted in ways to
utilize the technology in other subjects.
The time is not far off when students will
be using calculator or computer-extend-
ed materials to learn reading, writing,
spelling, geography, history and foreign
languages. The science is still in its in-
fancy. but is already perceived as a pos-
itive educational influence on many lev-
els. Computer simulators, for example,
of the kind most readily associated with
driver education and flight training, will
eventually be available in smaller,
maybe even portable, units to provide
specialized instruction in a number of di-
versified fields—from shop training to
first aid. from bridge lessons to comput-
er maintenance.

Among all of the new features. one to
evolve will be the most important—ease
of programming. Simplified programma-
bility will lead to ease of use in applica-
tions undreamed of today. An exciting
new area of development is synthetic
speech and voice recognition. The tech-
nology to enable appliances to “talk” is
not only here, but economically practi-
cal. as is evident in TI's “talking” learn-
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ing aid, Speak & Spell. And some elec-
tronic experts predict that speech recog-
nition will be cost-effective within anoth-
er three to five years. By the mid-1980's,
appliances may be intelligent enough to
carry on simple conversations with con-
sumers. One of man's fondest dreams—
the interactive machine that listens, re-
spords and talks back to him—is the
next big challenge.

In the not-too-distant future, a home-
maker may well put a frozen roastin a
microwave oven before leaving for a
day's shopping. After lunch she (or he)
calls home and accesses the oven
through the home computer, telling it to
turn on at 4:00 p.m. The oven responds,
“What temperature, please?” A few
hours later, the homemaker arrives
home and tells the door to open. The
electronic lock recognizes the voice as
authentic and opens the door. As the
person enters the house, lights turn on
as the room is entered and off as it is
left—automatically! The oven will even-
tually announce over the home inter-
com, “The roast is ready.”

Is this science fiction? Not at all! The
technology to produce such a system is
already at hand. Mass production for the
consumer will have to wait a while, how-
ever. And behind it ail is the evolution of
the microcomputer revolution.

In the mid-Sixties, Margaret Meade
described society as being in the midst
of an information explosion, a situation
where technology has provided the ca-
pability of gathering, organizing, storing
and disseminating far more information
much faster than ever believed possible:
but man has yet to learn to synthesize
this information. This is the problem fac-
ing the consumer electronics industry to-
day. There is a wealth of information,
products and capabilities available now
through microelectronics. The ‘“prob-
lem” is for creative manufacturers to
synthesize this information into more ef-
ficient and useful appliances.

The nature of the consumer electron-
ics industry is changing. as is the nature
of the job functions within it. Individual
product designers now work together as
systems designers. Engineers who once
rarely left their drawing boards are now
active in consumer research. And manu-
facturers cannot afford to ignore human
factors in product and control design or
the potential of newly developed micro-
electronics. If they do, along with de-
signers of the wringer washing machine,
the horsedrawn buggy, and the ice box,
they'll wonder what ever happened to
the good old days. [e
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The basics of computer port operation and instructions
for using them to expand computer flexibility

OR A microcomputer to “do some-

thing” truly useful, it must have input
and output ports. The I/0O ports make it
possible for the computer to “interface”
with practical devices—relays for appli-
ance control, switches (or a keyboard)
for feeding in desired commands, key-
board and video or hard-copy terminals
for communicating with the computer,
etc. Though 8080- and Z80-based mi-
cros can control up to 256 1/0 ports, few
are equipped with more than two. In this
article, therefore, we will describe how to
add 170 facilities to expand a Z80 or
8080 computer’s flexibility.

To add the |/0O ports described here to
any Z80 or 8080 micro, you must have a
basic familiarity with port operation and
addressing and bus structure. (This in-
formation is detailed in manuais that
accompany the computers.) A few ICs
will get your computer up and running.
Port examples presented here are for a
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BY ADOLPH A. MANGIERI

Radio Shack TRS-80 Level | computer
that uses the T-BUG monitor and a Lev-
el Il computer with machine code and
BASIC. You can use a solderless bread-
board to perform experiments and to
prototype circuits.

Port Basics. There are a number of
different types of I/O ports in use. An
elementary port may simply display in-
formation on a bank of LEDs, operate
relays, or input data from a bank of
switches. A complex port, on the other
hand, can accommodate such sophisti-
cated devices as an ASCH keyboard,
full-graphics CRT monitor, and hard-
copy terminal. Although all ports share
the common computer bus, each is as-
signed a specific address and is provid-
ed with logic circuitry that enables the
port only when itis addressed.
Machine-code instructions define
CPU input and output operations. Two-
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byte instruction D3 XX initiates an output
operation to a port. (D3 is the output in-
struction and the Xs indicate numbers
for specific port addresses, such as D3
00, D3 01, D302, etc.) When a Z80 CPU
fetches and executes this instruction, it
generates an IOREQ (/0 request)
pulse and a WR (write) pulse, both ac-
tive low, as indicated by the lines above
them. These are logically added in an
external AND gate and delivered as the
OUT pulse on pin 21 of the TRS-80's
bus. The data byte in the CPU ac-
cumulator register is placed on data bus
lines DO through D7. Simultaneously,
address byte XX is placed on address
lines AQ through A7.

Port-select logic constantly examines
the OUT and address lines, waiting for
the simuitaneous appearance of the
OUT pulse and port address. When this
occurs, the port is enabled and data on
the data bus lines enters the port. Ad-

POPULAR ELECTRONICS
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7475

5(+v)
(PINS)
2 D Q 16
3 CLOCK & |
3 D Qp—I5
0 14
6 D Qp—10
Q "
7 D Q 9
4-SLOCK G .
12 (6ND)

TRUTH TABLE
CLK D Q EQUALS

[ X | LATCH
1 [ o
1 1 1

X=DON'T CARE STATE

Fig. 1. Internal logic of 7475
(including pin-out) and
truth table for each latch.

dress bytes can be from 00 to FF (hexi-
decimal) to allow up to 256 output ports
to be used with suitable decoding.

Machine-code instructions DB XX (in-
put instruction with port address) initi-
ates an input operation from the select-
ed input port. Here, IOREQ and RD
(read) pulses are added in an external
AND gate and delivered as the IN pulse
on pin 19 of the TRS-80’s bus.

Port logic detects the simultaneous
appearance of the TN pulse and port ad-
dress and enables the port. At this time,
the port connects its output lines to the
data bus and the CPU copies any data
present on the bus into the accumulator
register. After data acceptance, the port
frees the data bus for other purposes.
The accumulator register is the source
and destination of data with the D3 and
DB instructions. The Z80 instruction set
includes a number of special 1/O instruc-
tions that effect data transfers to and
from other registers and memory, with
some instructions allowing movement of
data in blocks.

Output and input ports can have the
same address, such as output D301 and
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input DB 01. Port-select logic differenti-
ates between the two by OUT and IN
pulses. “Standard” or “isolated” 1/0 ad-
dressing allows up to 256 input and 256
output ports to be addressed by the
computer. This is ample for just about
any imaginable home computer system.

An alternative form of port addressing
employs memory-mapped 1/0. Each
port, in effect, is addressed as memory.
This method allows thousands of ports
to be addressed and affords some pro-
gramming advantages.

Simple Output Port. Inexpensive
7475 TTL ICs can be used to make 2-,
4-, and 8-bit latching-type output ports.
As shown in the truth table in Fig. 1, data
latch output Q follows input data D as
long as the clock (CLK) line is high.
When the CLK line goes low, data D is
latched to output Q. The internal logic of
the 7475, including pinout, is shown in
Fig. 1. Note that each clock line drives
two latches.

Two 7475’s can be connected as an
8-bit latching port (Fig. 2). LEDs con-
nected to the Q outputs turn on when
their respective data D input is high.

The port shown in Fig. 2 is addressed
by instruction D3 00, which places bi-
nary 00000000 on lines AO through A7.
The least-significant bit is on A0. When
OUT and A0 are true, the port is enabled
by IC3A and the data byte held in the
CPU accumulator register is displayed
in binary on the LEDs. Address line bits

A1 through A7 are “don’t cares,” provid-
ed they are not assigned to other ports.
Hence, instruction D3 FE also selects
this port because bit AQ is low.

Ports that do not require all eight data
bits are easily arranged. To set up two 4-
bit ports, break the clock line at X and
add the second NOR gate (Fig. 2). Port
IC1 is enabled by instruction D3 01,
which places binary 00000001 on the
address lines. The 1 bit on line AD
causes selection of port /IC1. You can
also separate the four clock lines and ar-
range four 2-bit ports, using address
lines A2 and A3 for port selection.

Progressive addressing allows up to
eight input and output ports to be used.
One or more ports can be enabled by
one instruction, simplifying program-
ming and hardware requirements. Al-
though it requires additional ICs in each
port, full decoding of the address bits al-
lows up to 256 input and output ports.
For example, the TRS-80 cassette port
is fully decoded and selected by instruc-
tion D3 FF. For this and other reasons,
the ports described here are assigned
active-low address bits for selection. For
an elementary example of both fully de-
coded port and memory-mapped port,
refer to the TRS-80 Technical Refer-
ence Handbook.

Complex 1/O Port. Intel's versatile
8212 1/0O chip can be used as either a
latching or a nonlatching output port, in-
put port, gated bus driver, or straight-

(Continued on page 56)
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Congratulations

'To Popular Electronics

We've enjoyed serving folks interested
in electronics for a long time, too!

FIRSTAIRCRAFT KITS Anait-
plane was the Heath Company’s first
kit. Carrying the name, “the Heath
Parasol,” it sold for $199 (less engine)
in kit form.

FIRST ELECTRONIC

INSTRUMENT KITS The elec-
tronics era blossomed after World
War 11, and Heath was otfering a kit-

form oscilloscope for the low price of
$39.95 EO.B. Benton Harbor.

FIRST CONSUMER
ELECTRONICS KITS Encour-
aged by the scope’s success, Heath
expanded its line and by 49 offered
an FM tuner kit, a hi-fiamp, and a 3-
tube “all-wave radio.”

FIRST AMATEUR RADIO

KITS Amateur Radio gear entered

the Heath line when a grid dip meter

was offered in 1952, soon followed by

the AT-1 CW transmitter kit. é

FIRST PERSONAL
COMPUTER KITS In March of
1957, a new Heathkit flyer announced
the introduction of two analog com-
puter kits. The computer age had ar-
rived tor the kit builder.

STILL THE WORLD
LEADER IN QUALITY
ELECTRONIC KITS When
Popular Electronics began, who could
have imagined the electronics in to-
day's Heathkit Catalog? Write for
your tree copy now.

FREE ___.,_..; ~£~_| Send for it!

e
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STROBE
DATA ———{ f————s-D AT A
IN ouT
(8) (8)
8212
CLR o INT

DS2 l
SELECT &
GATING MD (MODE}

STATE | STB | MD | (DS1- DS2)| D OUT EQUALS

Fig. 3. The 8212, an 8-bit

I/O port, and its truth

table. This IC has tri-state
provisions. That is, in

one mode it can be electrically
isolated from the system bus.

1 0 0 0 3.STATE
2 1 0 0 3.STATE
3 0 1 0 LATCH
4 1 1 0 LATCH
5 0 0 1 LATCH . .
6 10 1 DATA IN Fig. 4. A portion of the
7 0 1 1 DATA IN 0 o
8 1|1 1 DATA IN internal control logic of
the 8212. Only one of its
eight latches and output
55— —SELECT buffer are si%own. Each output
A I buffer can sink up to 15 mA.
ps2—1 DESELECT
—
EN
¢ h 3 STATE
M0 l
—ENABLE
£ }
___q —cLock
o
sTB
0T, D 0 0o,
c
Q=0— R
) 1
LATCH ' H .
[} t [}
(Continued from page 52)

through buffer, to name just a few of its
applications. This high-speed Schottky
TTL device includes eight data latches
and output buffers that can be tri-stated
(switched to high impedance). Each
buffer can sink up to 15 mA.

The function diagram of the 8212 is
shown in Fig. 3, which also illustrates
chip signals and the IC’s truth table. A
portion of the internal control logic and
one of the latches and its output buffer
are illustrated in Fig. 4. For simplicity,
CPU-interrupt control logic, which con-
trols interrupt output INT, is omitted.

Familiarity with the control logic sim-
plifies application. Mode control line MD
is tied low (logic O or ground) for the in-
put-port mode and high (logic 1 or V)
for the output-port mode. Lines DS1 and
DS2 are the device-select, or gating-
control, fines. When DS1-DS2 is 1, the

device is selected by a high at the output
of gate A.

The data-latch clock is strobed two
ways. When line MD is low, gate C is de-
feated and strobe line STB passes a
pulse through gates D and E to the clock
line. When line MD is high, gate D is de-
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feated and gate A passes a pulse
through gates C and E to the clock line.
Similarly, the output buffers are also op-
erated two ways. When line MD is high,
gate B goes low and enables the buffers
continuously. This is a necessary re-
quirement for a latching-output port.
When line MD is low, the selected pulse
from gate A passes through gate B to
enable the buffers briefly, after which
they return to tri-state. This is a neces-
sary requirement for an input port.

The truth table is simple to use if you
keep in mind the port or application re-
quirements. To illustrate, let us imple-
ment an input port. In this case, MD

FIRST _REDUCED TRUTH TABLE

STATE | T8 | DS1-DS2 | D OUT EQUALS
1 0 0 3.STATE
2 1 0 3.STATE
6 1 1 DATA IN

FINAL TRUTH TABLE
STATE | STB | DS1- DS2
e
6 1 1
Fig. 5. Reduction of the
truth table for the 8212.

D out EQUALS
3-STATE
DATA IN
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must be tied low (grounded). Strike out
all rows or states listing MD as 1 in the
Fig. 3 truth table. Since MD is assigned,
strike out column MD. We know from
port basics that the input port must not
latch onto the data bus. This eliminates
state 5 and all that remain are states 1,
2, and 6, as shown in the reduced truth
tablein Fig. 5.

Clearly, state 6 must be retained for
device selection and data transfer. Re-
calling that the STB line must be used to
strobe the latches when line MD is O,
state 2 is deleted so that STB can alter-
nate between 1 and 0. This resuits in the
final truth table shown. Check this truth
table to be sure it accomplishes the ap-
plication’s requirements. In this case,
state 6 enables the port, placing port
data on the data bus. State 1 “dese-
lects” the port and tri-states the output
buffers as required.

In the final step, computer pulses are
assigned to DSi, DS2, and STB. Avail-
able computer pulses are N and H), the
latter assigned to this port and active
low. Notice that STB and DS2 are active
high. With DS1 active low, connect IN to
DS1. Pass AO through inverter IC6A and
then to both STB and DS2 (Fig. 6).

To use the 8212 as a latching output
port, tie MD high (to V..). Port require-
ments include device select with data in
(state 7 or 8) and device deselect with
latching (state 3 or 4). STB is a “don't
care” line. Connect computer output
pulse OUT to line DS1. Address line bit
A0 is inverted by IC7A and connected to
line DS2 (Fig. 6). The LED is off when D
is high. if this is objectionable, add in-
verting buffers between port outputs and
light-emitting diodes.

For the 8212 to serve as a straight-
through buffer or line driver, require-
ments are device select, data out equals
data in, and continuously enabled output
buffers. State 8 will effect these require-
ments. Connect line MD and DS2 to V.
and line DS1 to ground. For use as a bi-
directional bus driver, interrupting ports,
etc., see the Intel 8080 User's Manual.

Computer Hookup. The TRS-80 ac-
cepts a special 40-contact card edge
connector. However, you can substitute
a standard 44-contact card socket, such
as a Vector No. R644-2, after modifying
it. To do this, fita thin piece of hard plas-
tic into the connector slot to cover the
two top and bottom contacts at one end
of the connector. You now have a 44-
contact connector that for all practical
purposes has been modified to serve as
a 40-contact connector.

POPULAR ELECTRONICS


www.americanradiohistory.com

INPUT PORT

OUTPUT PORT

Vee Vee
VCC= + 5v
e g |°F'_E [ st < ca=L= [ s78 -4 vee
AT .Olp I I — AOIuFI I =S
< 24| 12 To $-40 24] u 12
— —— LEDI RS
i sl | - 3 M BUS = 3 a 15001
| DI DOO {30) DIp DO A )
1
| - sf ! e s| ! N CE i
i : i (22) : N ekl : )
7 I
! o ! | £ (32) u : E L. ! |
: e IR (26) q0 e :
i o— 6 11ca | s (18) el j1cs | s ! '
t o] 1577 e w] 18220 [ i '
) o—_ : : (28) | [ LA i ;
| |
| 20 : i ] By 20] | Lle ! !
1 t ! !
, o o1, oo (20) I, Doy Z'—K—«w'm\-qi
' >° Bdctr il ne NT CCR o_l“ /,Leb 156h
AAAAIAIA : MD D / e
""R8 ] 2 |is 13] 2 )
4.7k —_ . t2e) i ; —
Dsi hp Ds2 - - vece |bsi
2 — 2,
51:|-°B 3 e T {25) AO‘—E
A 740500 : :
(19) IN
{12) ouT
Fig. 6. An experimental PARTS LIST Install the modified connector in the
I/0 port using a pair of C1.C2—0.01-uF disc capacitor TRS-80, making sure that lateral play
8212s with switch inputs 1C1,1C2—7475 barely exceeds 1/64" (0.4 mm). Careful-

and light-emitting

IC3—74LS02NOR gate

diode outputs.

Fig. 7. Three
computer links are
provided on this
patchboard using
solderless circuit
connections.
Wire-Wrapping is
used on connectors
and under chassis.

OCTOBER 1979

1C4.1C5-—8212 8-bit 1/O port

1C6.1C7—74LS00 low-power quad 2-input
NAND gate

LEDI! through LED&8—Light emitting diode

R1 through R8—4700-ohm resistor

R9 through R16—150-ohm resistor

S1 through S8—Spst switch

Fig. 8. Typical
plug-in card
chassis. Three
large sockets are
Vector Electronics
R644-3 with mating
BR27-D card guides.
Smaller connectors
are R644-2 with
BR27 card guides.
Wire-forming and
chiseling tools

are also shown.

www.americanradiohistorv.com

ly remove the modified connector and
cement the small plastic pieces solidly in
place. Recheck connector fit before the
cement sets. Then use a lettering kit to
mark an upP label on the up side of the
connector.

Solder a 12" to 18" (30.5 to 45.7 cm)
length of color-coded 40-conductor rib-
bon cable, such as Vector's No.
KW2-40, to the connector. Make a rec-
ord of which conductor connects to and
what signals are present on each pin.
Refer to the TRS-80 Technical Refer-
ence Manual or User's Manual for pin
assignments.

At this point, you can choose any of a
number of conventional construction ap-
proaches. Perhaps the simplest is to use
a solderless breadboard on which to ex-
periment with the 1/0O port. A 40-pin IDC
connector, such as a Vector No.
KS2-40, can be fitted to the end of the
cable, using a Vector No. P187 IDC fix-
ture to make the connection. A mating
connector can then be mounted on the
solderless breadboard. Shown in Fig. 7
is this author's experimental setup,
which includes wiring to a home-built
card cage (Fig. 8) to support Wire Wrap
circuit cards.

In Conclusion. From the foregoing,
you can see that it is relatively simple to
interface a computer with external de-
vices to perform useful operations. You
could conceivably use all 256 /O ports
to control everything in your home. <o
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V-RECEIVER problems can cause the

strangest video effects. Pictured here

are ten mostly uncommon symptoms,

each accompanied by a description of the
usual cause.

Before troubleshooting TV circuitry, one

should bear in mind that servicing a TV
chassis can be dangerous. Therefore, al-
ways remember to disconnect the ac line
cord from the wall outlet and discharge all
electrolytic capacitors in the chassis be-
fore attempting any work.

BY HOMER L. DAVIDSON

ERE WE have a typical filter-capacitor problem,

with hum bars running through the picture plus in-
sufficient width. The picture cannot be straightened out
by operating the horizontal-hold controi. The source of
the problem can be found by examining the terminal
connections of the suspected filter capacitors. Look for
a white or black substance that has oozed out around
the terminals or a bulge in the case of the capacitor.
The first filter or voltage-doubling capacitors are the
likely culprits. Reduced voltage and excessive “hash”
on an oscilloscope waveform indicate a defective filter
capacitor. Shunting a good capacitor across the sus-
pected component should clear up the problem.

z ID70I
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| czg_ll(
e g \
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fuF /
N
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.......
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HIS “foggy"” picture appeared on the screen of a

J.C. Penney Model 2874 portable TV receiver. Its
cause turned out to be a defective 800-uF, 180-volt fil-
ter capacitor. The partial schematic diagram gives the
capacitor’s location in the circuit.

_
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HEN THE picture pulls and squirms as shown

here, try adjusting the horizontal and vertical con-
trols. If this does not help, try shunting the filter capaci-
tors, one at a time, with a new capacitor with a rating of
at least 100 pF and no less than the voltage at which
the suspected capacitor is rated. (Do not forget the pre-
caution noted earlier when doing this.) When the hum-
bar condition disappears, you have located the faulty
capacitor and can replace it with a new component. If
the defective capacitor is in one can with other capaci-
tor elements, replace the whole unit because the other
elements are likely to become defective soon.

HE PICTURE illustrates what happened when a

winding was open in the horizontal section of a de-
flection yoke. Since the line goes from top to bottom in
the center of the screen, we know that high voltage and
vertical height, both essential ingredients in obtaining a
TV picture, are present. What is missing is horizontal
sweep to spread the picture across the screen.

You can check continuity of a deflection yoke with an
ohmmeter while it's on the neck of the picture tube.
(Power must be “off,” of course.) Most horizontal wind-
ings have a resistance between 10 and 50 ohms.
Check the red, white, or orange wire going to the yoke.
(Always disconnect the red wire to obtain correct conti-
nuity.) The vertical yoke wires are color-coded yellow,
green, or black.

OMETIMES when the brightness control is turned
fully up, a picture may “bloom" or go out of focus.
When the picture is out of focus all the time, no matter
where the brightness control is set, suspect a defective
picture tube, focus rectifier, or other component in the
focus circuit. The first thing to do here is to locate the fo-
cus control on the rear apron and adjust for best focus.
If that does not help, check for a defective component.
Look for a focus-rectifier tube near or on one side of
the high-voltage cage. Typical tube numbers are 1V2
and 2AV2. If you cannot locate a rectifier tube, even af-
ter referring to the tube list on the side of the cabinet or
high-voltage cage, the chassis uses a solid-state rectifi-
er, which will be located inside or under the chassis. If
you have access to a high-voltage probe, focus voltage
should read 4.3 to 5.5 kV. A defective picture tube must
be checked with a CRT tester.
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ARGE filter capacitors in a TV receiver chassis are

particularly prone to breakdown. Most such prob-
lems result from drying out of the capacitors after being
in service for years. Although the problem shown in this
photo is capacitor related, it was not caused by drying
out. Iltis the result of a broken trace on the printed circuit
board at the base of the main filter capacitor in a Mid-
land Model 15-023 monochrome TV receiver.

The problem was located when the capacitor was ac-
cidentally moved and the picture was restored to nor-
mal. Careful inspection revealed that the capacitor’'s
ground lugs were torn loose from the pc board. Heavy,
bare hookup wire and solder secured the capacitor into
position. The partial schematic diagram shows where
the filter capacitor is located in the circuit.

POPULAR ELECTRONICS
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ERE IS a problem that usually crops up after you

have performed some repairs on the chassis of a
TV receiver. If you inspect the chassis, most likely you
will find that you have forgotten to plug in the yoke as-
sembly. This cannot occur on every TV chassis, be-
cause some have a low-voltage tie-in jack to prevent it
from happening.

ERE WE see a video problem that occurred in a

Panasonic ETA-3 portable color-TV receiver
chassis. It resembles, perhaps, a double-tiered water
fountain. Moreover, there was even a gurgling sound
coming from the speaker. The source of the problem
turned out to be filter capacitor C853, rated at 1200 pF
and 160 volts. This tall capacitor is at the right rear of
the chassis, behind the high-voltage cage.

This type of problem can be verified by shunting the
suspected capacitor with a component of similar rat-
ings. To prevent arcing and damage to transistors in the
receiver, turn off the power, clip the new capacitor
across the old, and turn on the power. if the filter capa-
citor was indeed the culprit, the picture should return to
its normal condition.

ERHAPS you have seen this picture problem be-

fore, with very thin lines running across the screen.
Here we find a whole section of the picture masked by
noise. This is not a receiver problem. It was the result of
interference from a microwave oven, but could also
have been caused by any other electrical appliance or
even a fluorescent-lighting fixture. Sometimes an un-
grounded furnace motor will produce such picture inter-
ference. By grounding the appliance or motor and plug-
ging it into a noise-eliminator socket, you can do away
with or drastically reduce the interference.

OCTOBER 1979

HENEVER you see a picture with the sides at an

angle, as shown here, suspect a shorted deflec-
tion yoke. If it is the yoke, you might even see a curl of
smoke coming from it, indicating arcing between wind-
ings. when power is turned on. When no telltale smoke
is present, you may be able to pinpoint a shorted-yoke
problem by turning on the receiver and operating it for
about a half hour. Then turn off power, discharge the
capacitors, and remove the picture-tube socket and
yoke assembly. Feel the inside of the yoke assembly for
warm or hot spots. If you locate a hot spot, you have lo-
cated the point at which the yoke is shorted. Replace-
ment of the deflection yoke is the only cure.

61

www americanradiohistorv com


www.americanradiohistory.com

S POWER amplifiers grow in output

capability and audiophiles insist on
realistic listening levels, the likelihood
that loudspeakers will be overdriven and
damaged increases, too. It is possible
that a single large pulse of energy could
send the speaker voice coil and whatev-
er happened to remain attached to it on
a ballistic trajectory across the room, but
this is a rare failure mode. Loudspeak-
ers are usually damaged thermally; too
much power is dissipated in the voice
coil for too long a time, raising the tem-
perature to the point where a breakdown
occurs. (See "The Importance of Power-
Handling Capacity,” PoPuLAR ELEC-
TRONICS, March 1979))

“Power” meters, often added to am-
plifiers to monitor output, can show
when the amplifier is being overdriven,
but they do not tell much about the ther-
mal stress applied to the loudspeaker.
This is because they measure the volt-
age applied to the loudspeaker and cal-
culate the power on the assumption that

the loudspeaker is a nonvarying pure re-
sistance across the audio band, using
the relation P = E?/R, where P is power,
E voltage, and R resistance. Meanwhile,
the actual power delivered to the speak-
er (which causes the heating) varies
with the magnitude of its impedance and
the phase angle between current and
voltage, both of which are functions of
frequency.

The True Audio Power Meter project
presented here gives an indication of the
actual power delivered to the loudspeak-
er voice coil. (Since typical loudspeaker
efficiency is of the order of 1% or less, it
is reasonable to neglect the acoustic
output power and assume that all the
power is dissipated as heat.) This infor-
mation is displayed on a peak-reading
LED string and on an analog meter that
can be switched between peak- and av-
erage-reading modes. The power read-
ing is accurate to within a few percent,
and is independent of variations in the
loudspeaker impedance.

Operating Principles. The meter
senses voltage and current and pro-
cesses them into a signal whose ampli-
tude is proportional to power. A block
diagram of the meter is shown in Fig. 1.
The heart of the project is a four-quad-
rant analog multiplier. This IC accepts
input signals from voltage- and current-
sensing networks and continuously gen-
erates their product. The resulting out-
put signal is proportional to the instan-
taneous power delivered to the speaker.
Variations in speaker impedance and
phase angle are taken into account.

The rest of the circuit processes this
constantly changing product signal to
provide a readout of either average pow-
er or peak power. When the mode selec-
tor switch is in the AVERAGE position, the
output voltage developed by the multip-
lier is fed directly to a meter-driving cir-
cuit that converts the voltage into current
fluctuations. The inertia of the meter
movement results in a readout of aver-

age power.
(continued on page 64)

Instrument indicates an audio amplifier’s true output power
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$399. (40-track) & $675. (77-track)
Two-Orive System:

$795. (40-track drives) & $1350. (77-track drives)
Three-Drive System:

$1195. (40-track drivesy & $2025. (77-track drives)
Requires Expansion Interface, Level Il BASIC & 16K RA.

Low Cost dd-On Storage for Your TRS-80*.
In the Size You Want.

When you’re ready for add-on disk storage, we’re ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of
additional on-line storage for your TRS-80*.

eChoose either 40-track TFD-100™ drives
or 77-track TFD-200™ drives.

o0ne-, two- and three-drive systems im-
mediately available.

eSystems inciude Percom PATCH PAK
#1™, on disk, at no extra charge. PATCH
PAK #1™de-glitches and upgrades
TRSDOS* for 40- and 77-track operation.

oTFD-100™ drives accommodate “flippy
disks.”” Store 205K bytes per mini-disk.

eLow prices. A singie-drive TFD-1007™
costs just $399. Price includes PATCH
PAK #1™ disk.

eEnclosures are finished in system-
compatible *‘Tandy-silver” enamei.

™ TFD-100. TFD-200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY.

Whether you need a sirgle, 40-
track TFD-100™ add-on or a three-drive
add-on with 77-track TFD-20Q™s, you
get more data storage for less money
from Percom.

Our TFD-100™ drive, for example,
lets you store 102.4K bytes of data on
one side of a disk — compared to 80K
bytes on a TRS-80* mini-disk drive —
and 102.4K bytes on the other side, too.
Something you can’t do with a TRS-80*
drive. That's almost 205K byies per
mini-disk.

And the TFD-200™ drives provide
197K bytes of on-line storage per drive

— 197K, 394K and 591K bytes for one-,
two and three-drive systems.

PATCH PAK #1™ our upgrade
program for your TRSDOS*, not only
extends TRSDOS* to accommodate 40-
and 77-track drives, it enhances
TRSDOS* in other ways as well. PATCH
PAK #1™ is supplied with each drive
system at no additional charge.

The reason you get more for less
from Percom is simple. Peripherals are
not a sideline at Percom. Selling disk
systems and other peripherals is our
main busingss — the reasor: you get
more engineering, more reliability and
more back up support for less money.

In the Product Development Queue . . . a printer interface for using your TRS-80* with any
serial printer, and . . . the Efeclric Crayon™ to map your computer memory onto your color TV
screen — for games, animated shows, business displays, graphs, etc. Coming PDC!

“TRS-80 and TRSDOS are trademarks cf Tandy Corporatian end Radio Shack which have na re ationship to PERCOM DATA COMPANY.

PERCOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY - GARLAND. TX. - 75042
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To order add-on mini-disk storage for your TRS-80*,
or request additional literature, call Percom’s toll-free
number: 1-B00-527-1592. For detailed Technical infor-
mation call (214) 272-3421.

Orders may be paid by check or money order, or
charged to Visa or Master Charge credit accounts. Texas
residents must add 5% sales tax.
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SPEAKER

The output of the multiplier is also fed
to the input of a peak-detecting circuit
that captures and briefly holds short-
lived transients. With the mode switch
set to PEAK, the output of the peak de-
tector is routed to the meter-driving cir-
cuit to display peak power. The output of
the peak detector is fed at all times to
four comparators that drive indicator
LEDs. The thresholds of the compara-
tors are set to divide the range into
successive 25% increments. Therefore,
with the range select switch set for 20 W
full-scale, the four peak-indicator LEDs
turn on at 5, 10, 15 and 20 watts. The
range selector controls sensitivity of
both the meter and the peak display for
either range. An analog meter is used
because of its ability to convey signal
trends to the observer quickly.

Circuit Details. A schematic diagram
of the True Audio Power Meter is shown
in Fig. 2. The relative complexity and
cost of the circuits make it practical to
monitor only one audio channel at a
time. However, to maintain proper isola-
tion of the audio power output lines from
switching transients and from each oth-
er, separate current-sensing resistors
are used for each stereo channel. Addi-
tional sense resistors and appropriate
modifications to switch S2 can be used
to adapt the circuit for four-channel mon-
itoring. Current sensor resistors A1 and
R2 are in series with the speakers of
their respective channels. The channel
selector S2 routes the voltages from
either channel to the signal-processing
circuits, where they are adjusted in level
to be in the optimum range of the four-
quadrant multiplier. The voltage appear-
ing across the speaker is applied to di-
vider network R3/R4 and the attenuated

ALDID
apPLIFIER

FOUR QUADRART
MIULTEPLEER

WOLTAGE
SEMSOR

PARTS LIST

BTS1, BTS2-—Four-conductor barrier termi-
nal strip

C1,02-—470-uF, 35-volt electrolytic

C3,C4—10-wF, 25-volt electrolytic

C5,C6.C7-—0.1-F disc ceramic

D1,D?2,D3,D4—1N4002 rectifier

D5,D6,D7—1N914 signal diode

Fl—-Y4-ampere fast-blow fuse

IC1-—RC4195 bipolar voltage
(Raytheon)

1C2—TLOT4CN BIFET quad operational
amplifier (Texas Instruments)

JC3--ADS33JH or ADS530J four-quadrant
multiplier (Analog Devices: see fext and
note below) .

IC4—LM339N quad comparator (National
Semiconductor)

LED! through LED5—TIL220 or equivalent
light-emitting diode

Ml —0-to-1-mA  meter movement
Shack 22-052 or equivaient)

Q1.Q2,03.Q4--2N39%04 npn switching tran-
sistor

The following are V4-watt, 5% resistors unless
otherwise specified.

R1,R2_.0.1-ohm, 15-watt wirewound power
resistor (Dale HLM-15 0.1 or equivalent)

R3,R12--22,000 ohms ‘

R4--3900 ohms

R5,R7—1000 ohms

R6—12,000 ohms

R&.R9,R10-—20,000-ohm. pc-mount trimmer
potentiometer

R11,R15—10,000 ohms

R13,R33,R34—10,000-ohm, pc-mount trim-
mer polentiometer

R 14--500.000-ohm, pc-mount trimmer poten-
tiometer

regulator

(Radio

signal is applied to the pin-1 Y input of
multiplier IC3.

The low-level voltage across R1or R2
is proportional to the current flowing
through the speaker. Inverting amplifier
IC2A raises the signal to a usable level
and inverts it to bring it into phase with
the voltage applied to the multiplier's Y

PEAK
DETEETOA

AVERAGE

METER
DRIVER

R16, R26,R27—2200 ohms

© R17—10 megohms

R18,R19,R20,R21-—1000-0hm, 1%
ance, metal-film precision resistor

R22,R23,R24,R25—15,000 ohms

R28.R29,R30,R31—1500 ohms

R32—5600 ohms

$1—Spst switch with 1-ampere (115 volts ac)
contacts

S23pdt switch

S3—Spst switch

S4-—Dpdt switch

T1-—36-volt, 170-mA, center-tapped trans-
former (Signal Transformer No. 241-4-36
or equivalent: see note below)

Misc.—Printed-circuit board, suitable enclo-
sure, fuseholder, line cord and strain relief,
10-ohm. 100-watt resistor for calibration
purposes (see text), hookup wire, solder,
hardware, etc. - ’

Note 1—Four-quadrant multiplier IC3 is man-_
ufactured by Analog Devices Inc., Route 1,
Industrial Park, Box 280, Norwood, MA
02002 (617-329-4700). ’

Note 2—Power transformer T is manufac-
tured by Signal Transformer Co., 500 Bay-
view Ave., Inwood, NY 11696.

Note 3—The following are available from Se-
leet Circuits, 1411 Lonsdale Rd., Columbus
OH 43227; drilled and plated fiberglass pc
board (¥AWM-1) at $7.95; 1C3 Analog
Devices ADS533JH at $9.95; mini-kit
(#AWM-MK) consisting of the above plus
ICI. IC2, IC4, LED1-LEDS, R1, R2, Ri8
through R21, T1, and a 10-ohm, 100-watt
noninductive resistor at $44.95. Prices in-
clude shipping in U.S., Canada and Mexi-
co. Others add 20% for Air Mail. A

toler-

input. The output of amplifier IC2A goes
to the pin-6 X input. Potentiometers R8,
R9. and R10 permit multiplier /C3 to be
trimmed for optimum accuracy.

The output of the mulitiplier (instan-
taneous product of the X and Y input sig-
nals) is applied to mode switch S3 and

(continued on page 68)

PEAK
LEVEL

LEDS

METER

FEAK
THRESHOLD
DLTTSTOR

20w 100w 20W

100w

Fig. 1. Block diagram shows how four-quadrant analog nudtiplier is at heart of Power Meter.
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IC2C. When S3 is set to AVERAGE, the
output of the multiplier also goes to the
noninverting (+) input of IC2B. This op
amp has meter M1 connected in its
feedback loop. Potentiometers R33 and
R34 serve as full-scale calibration con-
trols for the meter.

The multiplier output also goes to the
noninverting input of IC2C, the input
stage of a buffered peak detector. Oper-
ational amplifier IC2D functions as a
voltage follower for the positive peaks
held by capacitor C7. Its output is routed
back to IC2C by its feedback loop. Re-
sistor R15 allows IC2C to be clampedin
its “off” state by D6, resulting in faster
recover. Brief transient peaks in the mu-
sic waveform rapidly charge C7 which
holds them long enough to be shown on
the meter.

Resistor R26 feeds the output of the
peak-detecting circuit to the inputs of
comparators IC4A through IC4D. Diode
D7 prevents the inputs of these com-
parators from going negative. The
threshold level of each comparator is
determined by divider resistors R18
through R21 in conjunction with calibra-
tion resistors R12 through R14. Switch
S4 selects the full-scale reading of both
the meter and LEDs. Depending on the
position of S4, the upper end of R18-
R21 is set at the voltage determined by

Fig. 3. Full-size etehing and drilling
guide for printed circuit board.
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R13 or R14. The voltages applied to the
inverting (—) inputs of the comparators
correspond to 25%, 50%, 75%, and
100% of full-scale. Each comparator
controls a single LED to form a four-ele-
ment bargraph display.

The power supply for the Audio Power
Meter is a relatively simple *15-volt
source. It is based on a Raytheon dual-
tracking regulator. The only external
components required are input filter and
output bypass capacitors (C1-C4). Be-
cause the current capacity of IC1 is limit-
ed, an unregulated positive voltage is
used to supply the LEDs and driver tran-
sistors Q1 through Q4. A pilot-light func-
tion is provided by LEDS5.

Construction. Although circuit layout
is not exceptionally critical, conventional
circuit arrangement should be followed if
point-to-point wiring is to be used. For
those who prefer the ease of assembly
and the reliability of printed circuits, a
full-size etching and drilling gulde is
shown in Fig. 3. The corresponding
component-placement guide appears in
Fig. 4. Note that the connections to off-
board components are identified by cir-
cled letters. Refer to Fig. 2 to identify
each connection. Use of sockets or Mo-
lex Soldercons for the integrated circuits
is strongly recommended.

A few words of caution are in order
concerning component substitutions:

(1) Four-quadrant multiplier IC3 can
be either an ADS33JH or an AD530J.
The rated total error of the AD530J is
+1% and that of the AD533JH is +2%.
Both are manufactured by Analog De-
vices and were chosen for their simplic-
ity of operation and low cost. They com-
bine on one chip a four-quadrant trans-
conductance multiplier, stable voitage
reference, and output amplifier.

(2) Device IC2 is a TLO74CN, a low-
cost, low-noise JFET-input operational
ampilifier with bipolar output and high
slew rate. Although pin-for-pin compat-
ible, it should not be replaced with a
standard quad op amp such as an
LM324. Amplifier IC2A must have a high
slew rate to prevent the current-sense
signal from lagging in phase with re-
spect to the unamplified voltage signal.
Stages IC2C and IC2D must also have
high slew rates to allow the peak detec-
tor to respond quickly to brief transients.
The high impedance of the JFET input
circuit prevents IC2D from loading C7
and bleeding off the charge accumuiat-
edinit.

(3) Although R1? and R2 do not dissi-
pate as much as 15 watts, resistors with
lower power ratings were found to be
inadequate because of seif-heating. At

.
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Fig. 4. Component layout guide for pc board.
Circled letters connect to off-board components.
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Fig. 5. You can make your
own meter scale or cut
this one out and glue

it to the suggested meter.

medium power levels, 5-watt current-
sense resistors changed value by sever-
al percent.

(4) Several other resistors, R18
through R21, affect the accuracy of the
discrete LED power-level indicators.
The threshold at which full-scale level in-
dicator LED4 starts to glow is deter-
mined by the settings of R13 and R14.
The accuracy of the lower-level thresh-
olds, however, is set by the tolerances of
R18through R21.

Assembly. To prevent damage to ex-
pensive parts (especially the multiplier),
verify operation of the power supply pri-
or to installing IC2, IC3 and IC4. For
testing, the load presented by the com-
pleted project can be simulated by sepa-
rate 680-ohm, Y4-watt resistors connect-
ed across C3 and C4. The potential
across C3 should measure +14.5 to
+15.5 volts, while that across C4 should
be —14.5t0 —15.5 volts.

You can make your own scale for me-
ter M1 or cut out and glue the one shown
in Fig. 5 to the face of a Radio Shack No.
22-052 0O-to-1-mA dc meter. To do this,
carefully remove the protective plastic
cover and the two screws that secure
the metal plate on which the scale is
printed. Take care to avoid bending the
meter pointer when you slide out the
scale plate. Spray the scale plate with a
coat of black paint. This will prevent the
original scale lettering and any printing
on the other side of the cut-out scale
from showing through when the new
scale is glued in place. Allow the glue to
dry and then reinstall the scale plate on
the face of the meter and snap the plas-
tic coverin place, taking care to align the
lug attached to the zero-adjust screw on
the cover with the corresponding slot in
the meter movement. Finally, set the ze-
ro-adjust screw so that the pointer is
centered over the zero line on the left
end of the scale.

Calibration. The first step in calibra-
tion is to trim the settings of the potenti-
ometers for multiplier IC3. This can be

OCTOBER 1979

done using a signal generator capable
of delivering a 20-volt peak-to-peak sine
wave at a frequency of 50 Hz or, if such
a generator is not available, a common
6.3-volt ac filament transformer. To use

the transformer, connect the 6.3-V sec-
ondary across a 500-ohm potentiometer
and tap the signal at the wiper (Fig 6).

Proceed by placing channel select
switch S2 in its RIGHT position, which
grounds the RIGHT SPEAKER + terminal.
Next, ground both voltage sense and
current sense inputs by shorting the
RIGHT AMPLIFIER + and — terminals to
the RIGHT SPEAKER + terminal. Then set
S3 to AVERAGE and S4 to 20 w. Close
S1 and the meter's pointer should mo-
mentarily deflect up-scale and any or all
of the level indicator LEDs might glow
briefly and then darken in descending
order. Adjust R10, for a precise zero in-
dication on the meter. (This is a dc null
adjustment that can drive the meter
above or below zero.) Open S1, and the
pointer will again deflect up-scale and
the LEDs may glow briefly.

The next adjustments will minimize ac
feedthrough at the X and Y inputs. if one
input is held at zero (ground), the output
level should remain at ground regard-
less of the signal applied to the other in-
put, but practical multipliers contain
sources of error and can only approxi-
mate zero feedthrough. Do not disturb
the connections made to ground for the
dc null adjustment. If you are using a
signal generator, set its controls so that
it produces a 50-Hz sine wave with an
amplitude of 17 volts peak-to-peak or
6.0 volts rms. If you are using a filament
transformer, you will be supplying a
60-Hz signal taken from the wiper of the
500-ohm potentiometer, as was done

3

L
ﬁ LA 500nZ-+—0

E <
HTVAC ﬁ 1
-0

Fig. 6. Using filaument transformer
and potentiometer as signal source.
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previously. Adjust the potentiometer so
that a 6.0-V rms (17-V peak-to-peak)
output signal appears at the wiper. Set
the switches as follows: power S1to ON;
channel select S2 to RIGHT; range select
5S4 to 20 w; and mode select S3to PEAK.
Apply the 6.0-V rms signal to the junc-
tion of resistors R3 and R4 and remove
power from the project.

Next, disconnect the inverting input of
IC2A from R1. Otherwise, any test sig-
nal would be shorted to ground by the
low resistance of R1. This is most easily
accomplished by disconnecting the wire
running from the side of R1 that is con-
nected to the positive AMPLIFIER OUTPUT
terminal to S2C. Unsolder the wire at
R1, leaving it connected to S2C.

If you are using a signal generator,
adjust it so that it produces a 50-Hz sine
wave with an amplitude of 0.5V rms (1.4
V peak-to-peak). If you are using a fila-
ment transformer, adjust the potentiom-
eter so that 0.5 V rms appears at its wip-
er. Close S1, but do not disturb the set-
tings of S2, S3, and S4. Connect the sig-
nal source to the free end of the wire

AUTOTRANSFORMER
{(AMPLIFIER)
r——=—- 1 ="

!
|
=== * +
| o—
I 2 ! !
AC | 3 | | sSPEAKER

VOLTMETER | 3 I |
1 o—a

L __J e

LOAD RESISTOR POWER MONITOR
Fig. 7. Connections required
for calibration of meter driver

and the comparator string.

which you disconnected from R1. Now
adjust the Yo trim R9 for the lowest
reading obtainable on the meter. Then
disconnect the signal source and re-
move power from the project. Recon-
nect the wire to R1.

Place 83 in its AVERAGE position,
close S1, and readjust R10 for zero on
the meter. Remove power from the pro-
ject and disconnect the wires grounding
the right channel's AMPLIFIER OUTPUT
terminals. The multiplier 1IC is now
trimmed for optimum accuracy.

The meter driver and comparator
string can now be calibrated. There are
three items necessary to perform these
calibrations. The first is a variable auto-
transformer, usually referred to by the
trade name Variac. The transformer
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should be capable of supplying up to 50
V ac at 3.2 A. If such atransformeris not
available, you can use a signal genera-
tor (or 6.3-volt ac filament transformer
and 500-ohm potentiometer) and an au-
dio amplifier capable of delivering 100
watts or more per channel of unclipped
audio power into a 10-ohm load.

A wirewound load resistor is also
needed. The type of power resistor most
readily available is usually inductively
wound; and at higher frequencies, the
inductive reactance causes problems.
Therefore, calibration is carried out at 60
Hz, where the effects of reactance are
negligible. However, if you want to verify
the project's accuracy at a higher fre-
quency—say 1000 Hz—you should ob-
tain a 10-ohm. 100-watt noninductive
power resistor.

Also necessary for calibration is an
accurate ac voltmeter. The value of the
nominal 10-ohm load resistor should be
known as accurately as possible, prefer-
ably to within 1%. Calibration will use the
relationship P = E?/Z. Any errorin volit-
age will be squared when converted to a
power value. Thus, an accurate voltme-
ter is critical. A 3Vs- or 4V4-digit DMM is
preferred for its superior resolution.

Line-powered autotransformers pres-
ent a potential shock hazard. If possible,
plug the autotransformer into an isola-
tion transformer to reduce the likelihood

In prototype, resistors R1 and R2
are stacked at rear of pe board.
68

Fig. 8 Using this modified
scale for your meter for
operation up to 200 watts.

of shock. Otherwise, remember that
your power monitor is floating above
ground—and be careful!

For calibration, the variable transform-
er assumes the role of power amplifier
and the power resistor that of the speak-
er. (As mentioned earlier, a power am-
plifier driven by a source of 60-Hz ac can
be employed.) Interconnect the various
components, as shown in Fig. 7. Set 52
to the position corresponding to the
channel you are using for calibration
(either will do). Set S3to AVERAGE, S4 to
20 w, and S17 to ON. You will be reading
the power from the 0-to-20-watt scale.

Adjust the transformer (or amplifier)
for a voltage equivalent to a 20-watt
power level (14.1 volts rms across a 10-
ohm load). Then adjust trimmer R34 so
that the meter reads 20 watts. Lower the
voltage to equal 10 watts of power
through the load (10.0 volts rms). If the
meter does not read exactly 10 watts,
the movement is slightly nonlinear. In
that case, adjust R34 for equal error at
10 and 20 watts.

With the transformer set for a power
reading of 10 watts average, set S3 o
PEAK. The power meter should now read
20 watts peak. Now adjust R14 so that
all four LED peak indicators begin to
glow simultaneously. Vary the trans-
former to verify that each level indicator
comes on at its appropriate threshold as
indicated by the power meter. Note that,
for a sine wave, the peak power at any
given voltage level is twice the average
power at that same voltage level. Volt-
ages corresponding to various power
levels are given in the Table at right.

Repeat the above calibration proce-
dure for trimmer potentiometers R13
and A33 with the range select switch set
to 100 w.

In Conclusion. Now you are ready to
hook up the True Audio Power Meter to
your stereo system. The values of cur-
rent-sense resistors R1 and R2 have
been kept low to prevent audible degra-
dation of the audio system’s damping
factor, although purists might raise eye-
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brows at the introduction of the re-
sistance between the amplifier and
speaker. Practically speaking, however,
the effect of this small series resistance
is not significant. Note that channel se-
lector S2B connects one end of the se-
lected current-sense resistor to project
ground. To avoid shorting out the loud-
speaker and damaging the sense resis-
tor (and possibly the amplifier), make
sure that the project ground is kept iso-
lated from the amplifier or system
ground if the amplifier's “hot” output is
referenced to ground or returns to
ground through a low-impedance path.
Unless you have a very powerful am-
plifier, very inefficient loudspeakers, and
a penchant for very loud listening levels,
you will probably find 100 watts to be
more than adequate full-scale readings.
However, should you desire to display
higher power levels, you can easily

TABLE OF POWER VS. VOLTAGE

ACROSS 10 OHMS
Power Volts
(watts) Peak Average

5 50 71

10 71 10.0
15 8.7 12.2
20 10.0 141
25 11.2 15.8
50 15.8 22.4
75 19.4 27.4
100 22.4 31.6
150 27.4 38.7
200 31.6 447

modify the power monitor to read 200
watts full-scale by making the following
changes in component values: change
R4 to 2700 ohms and R6 and R12 to
10,000 ohms. You will have to make a
new scale for your meter and calibrate it
accordingly. A paste-on meter scale for
100-watt/200-watt operation is given in
Fig. 8. If the 20-watt scale is replaced
with a 100-watt scale, you will probably
find it easier to calibrate the comparator
string if you change the value of R14to
25,000 or 50,000 ohms.

Relating linear power measurements
to listening levels is not easy or neces-
sarily meaningful. Furthermore, the
speaker is not uniformly efficient across
its bandpass, so that 10 watts, say,
represents different sound-pressure lev-
els at different frequencies. The monitor
does, however, keep track of the power
your speakers are forced to dissipate, so
that you can avoid driving them too hard
for too long. O
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fact:

we’ve put a NEW plus

into the Super-Track Plus

tamily of V15 Type III Cartridges

Hyperelliptical tip for
audibly greater freedom
from distortion

One of the critically acclaimed developments
introduced in Shure’s incomparable V15 Type IV
phono cartridge s its revolutionary distortion-reducing
Hyperelliptical nude diamond tip. it established a new
standard of sound purity through a dramatic reduction
of both harmonic and intermodulation distortion. Now,
the Hyperelliptical tip is also available in the world-
famous V15 Type lll Super-Track Plus Cartrnidge,
bringing together the sound purity and flat response
of the IV at an eminently affordable price. It is truly
second only to one other cartridge in the world—the
V15 Type IV.

VIS TYPE III-HE

Stereo Dynetic® Phono Cartridge

If you
already own a

V15 Type 111
you can upgrade it!

If you are one of the thousands of
audiophiles who already own a V15 Type
1, you too can benefit from the new
freedom from distortion afforded by the
Hyperelliptical stylus. Simply replace your |
present stylus with the new VN35HE L
improvement stylus. It will give your Type
Il cartridge the same specifications as
the new V15 Type llI-HE. The cost is
extraordinarily low, yet the difference in |
sound will be immediately apparent. Takes |
only seconds to instal! (see iflustration), 7
requires no tools whatsoever. [

V15 TYPE lII-HE IMPROVEMENT STYLUS

< I SHURE

Shure Brothers Inc., 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 on your local Shure distributor.
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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Train with

NTS for the

MicroComputers, digital

MicrOCers
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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,

POPULAR ELECTRONICS
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electronics of the future.

systems and more...from
in home study.

1993

o
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o
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and every piece of equipment included. r Il EIN EIR GER NN D S - 1

g , NATIONAL TECHNICAL SCHOOLS Dept. 205-109
Send fqr it t_Oday’ and_see f(?r ‘yourself what's rea”y 4000 South Figueroa Street. Los Angeles, California 90037 I
happening in electronics training technology at NTS. Please send FREE Color Catalog and Sample Lesson.

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.

O Color TV Servicing

(B & W TV and Radio Servicing I
O FCC License Course

U Electronic Communications

[ Electronics Technology I
O Audio Electronics Servicing

LI Digital Electronics I

O MicroComputers/MicroProcessors

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

Name S S

S Address _ R S

NATIONAL @D SCHOOLS 1 v oo
SN Clty ,,,,,, —
TECHNICAL-TRADE TRAINING SINCE 1905 l State = = = —Zip I
Resident and Home-Study Schools [ICheck if interested in G.I. Bill information.
4000 South Figueroa St., Los Angeles, Calif. 90037 [iCheck if interested ONLY in classroom training in Los Angeles. l
L I G G G OEh OB aEm e
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Dial your scores into a two-player,
double-digit scoreboard

AMES in which the scores for in-

dividual players must be kept are a
popular pastime. Not so popular is the
usual search for paper and pencil need-
ed for keeping the score. The Electronic
Scorekeeper described here eliminates
the search so you can get right to the
game. As designed, the Scorekeeper
can keep score for two players up to a
maximum count of 99. However, with a
couple of simple modifications, the num-
ber of players and the count range can
be increased as desired. The circuit
uses readily available and inexpensive
TTL devices and seven-segment nu-
meric LED displays.

About the Circuit. Since the circuit
for each player is identical, only the cir-
cuit for player A is shown in Fig. 1. Play-
er B's circuit connects to the pin-6 output
of gate IC1B. Integrated circuits IC4 and
IC5 and display DIS2 make up a con-
ventional 0-to-9 units decade counter
whose carry output at pin 8 of IC4 is fed
to a similar tens counter made up of IC2,
IC3, and DIS1. Seven-segment displays
DI1S1 and DIS2 are common-anode LED
types.

The count for the circuit shown in Fig.
1 can easily be increased as desired
simply by adding extra decade counters.
When the additional decade counters

are used, the input of each successive
counter is connected to the carry output
of the preceding counter and the RESET
lines are connected in common.

Both decade counters shown in Fig. 1
are set to zero by operating CLEAR push-
button switch S2 to momentarily raise
the reset-to-zero (RST) input at pin 3 of
IC2 and IC4 to high and then back to
ground as the switch is released and
pulldown is accomplished by R2. When
82 is pressed and released, both DIS1
and DIS2 should display zeros.

SELECTOR switch S71 permits the per-
son keeping score to choose between
player A and player B for score display

Electronic Scorekeeper
for Recreation Rooms

BY JOSEPH FORTUNA
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PARTS LIST

CI—15-uF, 15-volt electrolytic

DISi, DIS2—Common-anode
LED display

1C1—7408 quad AND gate

1C2, 1IC4—7490 decade counter

1C3, 1C5—7447 BCD-to-7-segment decoder

LED1, LED2—Any discrete red LED

R1, R5—2200-ohm, V2-watt resistor

R2—100-ohm, V2-watt resistor

R3, R4—270-ohm, Va-watt resistor

7-segment

S1—Dpst switch

S2—Normally open pushbutton switch

S3—Telephone dialer-switch mechanism (see
text)

Misc.—Duplicate circuit for player B; regulat-
ed 5-volt, l1-ampere dc power supply; per-
forated or printed-circuit board and hard-
ware; suitable enclosure; sockets for ICs
(optional); machine hardware; hookup wire;
solder: dry-transfer lettering kit; etc.

Fig. 1. Schematic shows scorekeeping circuit for only one player.

and incrementing. When the player-A
position is selected, pin 5 of IC1B is
grounded and held low, causing LED2
for player A to come on. At this time, the
output of IC1B is low and the gate is dis-
abled. Hence, the player-B decade
counters will not operate.

Pin 1 of IC1A and pin 4 of IC18B are
made high by pullup resistor RS, and
mechanical DIALER switch S3 is con-
nected from ground to this common
point. (A surplus mechanical telephone-
dial switch assembly can be used for S3
to allow you to conveniently “dial in” the
score updates. Alternatively, you can
substitute an ordinary normally open
pushbutton switch for this operation, but
it will have to be operated for each and
every unit increment in the scoring.)

Operating S3 shorts the common
IC1A pin-1 /C1B pin-4 point to ground
the same number of times selected on
the DIALER. As the DIALER is operated,
IC1A turns on and off with each closure
of §3. This generates one or more input

OCTOBER 1979

Fig. 2. A scorekeeper
for more than two
people can be made
by using AND gates
and switching as

shown here as long
as truth table
is satisfied.

www americanradiohietorv com

pulses, depending on the DIALER num-
ber selected, for player A’s decade
counter. (This assumes S7 is set to A;
operation is identical for player B, except
that S1 must be setto B.) Every time the
IC4 units decade overflows at the tenth
pulse from IC1A, the carry output from
IC4 toggles the IC2 decade counter.

The circuit in Fig. 1 can be expanded
to keep score for more than two players,
as shown in Fig. 2. Note here that sepa-
rate player LEDs are not used. Using the
AND gate and truth table shown, you
can design further switching to increase
the number of players beyond the three
shown in Fig. 2.

Construction. Since component lay-
out is not critical, you can use just about
any wiring technigue that suits you. Per-
haps most convenientis a printed-circuit
board of your own design, but perforated
board and Wire Wrapping is equally suit-
able. In either case, it is recommended
that you use sockets for the ICs.

Once you have assembled and
checked the circuit, mount itin an enclo-
sure so that the two pairs of displays can
easily be viewed. Mount the LEDs and
switches, including the DIALER mech-
anism, on the top of the enclosure. Fi-
nally, use a dry-transfer lettering kit to
label the switches and LEDs according
to function.

Power for the Scorekeeper can be ob-
tained from any regulated 5-volt dc sup-
ply capable of delivering 1 ampere or
more of current. <

}PLAYER A

PLAYER B

PLAYER C

>
@
(2]
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F YOU OWN a digital clock, its likely

you expect it to maintain extremely
high accuracy, especially if it displays
seconds. Digital clocks, however, have
a special problem not found in the ordi-
nary electromechanical clock.

The problem is caused by a momen-
tary power outage, lasting a second or
two, that may occur at any time of the
day or night. This outage may be brief
enough to produce only a flicker of the
display. yet brief as it is, the clock’s digi-
tal counter circuit can generate a timing
error. An electro-mechanical clock will
integrate the outage and the clock dial
may skip a second or so, with no real
harm done.

The timebase described here is de-
signed to overcome the problem in digi-
tal timekeeping and, in doing so, virtually
eliminate the inaccuracies commonly
encountered.

Power Line Vs. Crystal. If the ac
power-line frequency is measured at
any given instant, its frequency might
vary from exactly 60 Hz by as much as
0.03%. This is the accuracy over the
short term. The long-term accuracy,
however, is actually much better than
this by several magnitudes, as we shall
see. A digital clock powered from a hy-
pothetical  glitch-free,  uninterrupted
commercial power line might show an
error of only two or three seconds a
year. Since there are 3.15 x 107 seconds
in a year, this works out to an accuracy
of better than +0.00001%, a far cry from
the +0.03% specified.

This seeming paradox is resolved by
the fact that the power-line frequency is
periodically corrected to a frequency
standard so that its long-term average
frequency is maintained close to exactly
60 Hz.

Unlike an electromechanical
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clock

tremely forgiving of glitches and tran-
sients, a digital electronic clock depends
upon an uninterrupted, glitch-free time-
base. Interrupt the timebase, even mo-
mentarily, and the clock loses its count.
This is why filters and a large filter capa-
citor cannot do a complete job of main-
taining accuracy during momentary
power dropouts. Fast transients can be
attenuated and the operating dc voltage
can be maintained but there is no way to
maintain the 60-Hz counting line fre-
quency when power is interrupted.

The glitch problem is severe and has
prompted many designers to turn to the
crystal-controlled timebase. The crystal
timebase, contrary to popular belief, is
not a perfect cure for the problems men-

‘tioned above. Most crystals available to

the hobbyist have rated accuracy of
+0.001% to +0.005%. which is better
than the short-term accuracy of the pow-
er line but nowhere near its long-term
accuracy. Also, over the long haul, all
crystals age. Hence, unless a crystal
timebase is periodically recalibrated,
this slow frequency drift adds to de-
creasing accuracy. Needless to say, go-
ing to a crystal timebase provides glitch-
free operation and improved short-term
accuracy but at the expense of greatly
deteriorated long-term accuracy.

The low-cost Digital Clock Timebase,
shown in Fig. 1 wired to part of a typical
digital clock, uses the best of both tech-
niques to meet all our requirements for
an ideal timebase. It uses the power-line
as the primary timebase for long-term
accuracy. When a glitch or power out-
age is detected, two things occur. First,
there is a rapid transfer to a crystal-con-
trolled 60-Hz standby timebase, which
takes over for the duration of the glitch.
Second, smooth transfer is made to bat-
tery backup power when the power-sup-
ply filter capacitor in the clock can no
longer support the system. The circuitry
that does all this is low-power CMOS for
minimum battery drain.

BY WILLIAM D. KRAENGEL

How It Works. The two functions ot
the timebase are shown in Fig. 1. When
the clock's +V supply drops low enough
to forward bias D2, rechargeable back-
up battery B1 smoothly takes over. Bat-
tery B1 also supplies Vpp for the stand-
by timebase. The useful charge of the
battery is extended if the clock’s display
and other nonessential loads are
blanked when operating from the bat-
tery. Diode D1 isolates these loads so
they operate only from the clock’s built-
in power supply.

During a momentary power outage,
the filter capacitor may not discharge to
the transfer point immediately. Since the
power-line counting frequency is lost for
the entire duration of the outage, a faster
way to sense power outages must be
used, a function provided by IC2.

Retriggerable monostable multivibra-
tor IC2 is configured as a missing-pulse
detector whose output pulse width (at
pin 7) is set for 20 ms or slightly greater
than the period of the 60-Hz line fre-
quency. The detector is triggered once
at the beginning of each cycle by the dif-
ferentiated output of Schmitt trigger
IC1A. Input to the trigger is the same
60-Hz primary timebase input to the
clock IC. Since the detector cannot time
out, its output remains low, keeping gate
iC18B disabled. The output of gate IC1B
is inverted by IC1C, sending a logic O to
the OR gate.

During a glitch or other power outage,
the line frequency, (and, hence, the re-
trigger pulse) lapses. Detector IC2 is
now free to complete its cycle to time out
3.3 ms after not receiving a retrigger
pulse. Its output then goes high and en-
ables IC1B to apply the standby IC3
crystal-controlled 60-Hz timebase to the
clock.

Crystal-controlled  oscillator/divider
IC3 continuously generates 60 Hz from
a commonly available 3.58-MHz color-
TV oscillator crystal. When enabled by
the detector, IC1B gates the standby
timebase to the high-level OR gate
made up of D3, D4, and R5. Either the
high-level half-sinusoid primary time-
base or the CMOS-level square-wave
standby timebase is then gated to the
50/60-Hz input of the clock IC.

POPULAR ELECTRONICS
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@ Use the full capacity of your computer system
® Execute computer programs much faster
@ Store more information in less memory space

Assembly Language, the most powerful and versatile lan-
guage you can use, enables you to do anything your com-
puter system is capable of doing. It puts you in total com-
mand of your computer.

Codes are shorter and more explicit in Assembly Language,
which means your computer system’s memory can be used
more efficiently.

Every computer system operation has a mnemonic in
Assembly Language. Your computer programs can run
much faster, since you waste no time interpreting them.

You can learn how to program your computer system in
Assembly Language with the help of the Heathkit Assembly

® The easiest of all computer languages to use
® Now the easiest of all languages to learn

BASIC is the easiest computer language to learn and to
use, because it uses English statements and commands.
And more programs are written in BASIC than in any other
language.

With a working knowledge of BASIC, you can adapt and
run hundreds of existing programs. You can exchange pro-
grams with others. And you can write new programs, tai-
lored to your specific requirements.

are you looking for ways
to get the most from

your computer?
Let the easy-to-use

show you the way!

Heathkit Assembly Language Programming Self-Instruction Program.

Language Programming Self-Instruction Program. Learn at
your own pace through a special text designed for self-
study. An exercise workbook provides hands-on experience
to back up the special text, with programming exercises
performed by you on your computer. You'll find the learning
fast, fun and thorough.

The Heathkit Program is designed for computer systems
using the popular 8080/8085 microprocessor series, and
the popular Heathkit Z80 microprocessor. But concepts of
the program can be applied to any computer.

The time has never been better to learn the language that
puts your computer’s full potential within your reach. Send
your order today for the Heathkit Assembly Language Pro-
gramming Self-Instruction Program and put yourself in the
driver’'s seat!

Order No. EC-1108: $49.95, plus $2.60 shipping & handling.

Heathkit BASIC Language Programming Self-Instruction Program.

The Heathkit Self-Instruction Program covers all the for-
mats, commands, statements and procedures in 14 easy-to-
follow segments. A special workbook provides program-
ming instructions and experiments to perform on your own
computer. And you'll learn practical, problem-solving
techniques.

You're missing the full range of programs available to you
until you learn BASIC Language. Send today for the Heakh-
kit BASIC Language Programming Self-Instruction Program.

Order No. EC-1100: $39.95, plus $2.40 shipping & handling.

Heathkit” Computer
Language Programs

Send Today or Phone (616) 982-3411 for faster service on Heath Revolving Charge, VISA or Master Charge.
Heath Company, Dept. 010-582, Benton Harbor, M1 49022

r HEATH ] Heath Company
|

PLEASE RUSH ME:
I ] Assembly Language Self-instruction Program Name N
l EC1108 ................... $49.95, plus $2.60 shipping & handling. (please print)
[ ] BASIC Language Self-instruction Program o ) Address

EC-1100" massmemermsar Isan e $39.95, plus $2.40 shipping & handling.

I Motal'price. vy a- sypremsiyunes City o State
l Michigan residents add
| 4% salestax ............ - == Zip -
| Add shipping & handling .. Total shipping & handling
| Mo | = a5 PP A
I Enclosed please find ] check []money order for $ OF SATISFACTION

or charge to my [] Heath Revolving Charge [ VISA [] Master Charge: Code = It you are not completely satisfied
I Acct. * Exp. Date with the EC-1100 BASIC Program or
| Signature the EC-1108 ASSEMBLY Program,
| (necessary to send merchandise) simply return programs for a tfull

Prices are mail order and subject to change without notice. ED-130
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DI D2
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When primary power returns, almosta
reverse action occurs. As the filter capa-
citor in the clock recharges, it again
crosses the transfer point. Then the
glitchless transfer is back to the power
supply. The primary timebase, rising in

RGO A U st 1| r S step with the filter capacitor voltage, is
ooss (s£E 5 byl : gated to the 50/60-Hz input of the clock
-35v — . e
v TE;(T) s I‘ 2 ] IC and to detector IC2 via Schmitt trigger
! 3¢ . | IC1A. The detector output immediately
. Voo CLOCK I¢ b Lo goes low, disabling gate /C18 to remove
T 75 Y : cs the standby timebase.
4 (SEE | m—-«
L = UL ! Construction. The timebase is best
WWW—e : — Voo assembled on a printed-circuit board,
*——ﬂ—l !
|
) R I —— ]
9 PARTS LIST
B1—9-to-15-volt rechargeable battery (see
~ text)
, C1—0.001-pF, 50-V disc ceramic
$re R3Z  IR4 C2—01-pF, 50-V Mylar
2 L IOKE AUl C3—20-pF, 50-V disc ceramic or 10-40-pF
trimmer, see text
. C4—30-pF, 50-V, disc ceramic
C5—0.01-pF, 50-V, disc ceramic
Cog ! D1, D2—1N4001
’_w . M IC2 7 8 o 12 " .
2] o = g o] zoB 13l zcic ERIE R L o
—_ 4] 8] 12| 13 e 1C1—4093B Schmitt trigger
_oocd,F 1C2—MC14538B dual monostable ( Motorola)
- 1C3-—MMS5369 oscillator/divider (National)
Vob R1—see text
gg . R2, R5—1-megohm, V4 -W resistor
ol { ( P R3—10,000-0hm. ¥4 -W resistor
il 2 l R4—200,000-ohm, 5%, Y4 -W resistor
Ic3 . -_22,,. — §,1:r,AgLMHz R6—22-megohm, Ya-W resistor
'_] 1T I R7—1000-ohm, Y4 -W resistor
lz o c‘;]l(\ XTAL—3.58-MHz. color-TV oscillator crystal
— 1K 1{2;;) i Misc.—1C sockets or pins, battery holder, etc.
. oo - Note : The following is available from CM Cir-
Fig. 1. In power outage, digital . E
cointer arll)d rechar, eible fatter cuits, 22 Maple Ave., Lakawanna, NY
ot gea: oo y 14218 : etched and drilled pe board at $3.25,
power supply automatically take over. plus $0.50. postage and handling. New
@ York state residents, please add sales tax.
v+
@ CLOCK IC @ CLOCK IC
CLOCK VoD PRIMARY 50/60 Hz
DISPLAY INPUT TIMEBASE +BATT / INPUT
D D2 No
7 I\ / N
o—R2—e '\03/. o—R5—e
——Ri—e , —C5—e e

© DIGITAL CLOCK TIMEBASE

-]

Fig.2. Actual-size etching and
drilling and component placement
guides for Digital Clock Timebase.

«J

Ic3
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but other wiring methods can be used. i
lustrated in Fig. 2 are both the etching-
and-drilling and component-placement
guides. Sockets for the ICs are optional
but highly recommended. The circled
numbers in the schematic correspond to
input/output points on the pc board.

The value of R1 to be used in your
system is calculated by Ohm’s Law. For
example, suppose your power supply
has an output of 25 volts and you have
previously determined that a 12-volt
nickel-cadmium-cell with a capacity of
0.5 ampere-hour (AH) will do for backup.
The battery is trickle-charged at a hun-
dredth of the rated battery capacity,
which in our case is 5 mA. Using the for- |
mula (power-supply voltage minus bat-
tery voltage) divided by (desired charg-
ing current plus standby timebase oper-
ating current), we obtain (25 - 12)/
(0.005 + 0.0025), or 1733.3 ohms. You
would then use an 1800-ohm (nearest
standard value) resistor for R?{. Deter-
mining the power rating of R1 by I2R re-
veals that a standard 1800-ohm, 1/4-W
resistor will do nicely. ‘

When selecting the backup battery to
be used, keep in mind that many clock
ICs will keep time at a lower potential
than the minimum operating voltage
specified on the data sheet as long as
the display is not driven. (Mount the bat-
tery off the pc board.)

Installation. in the typical digital clock
shown in Fig. 1, the clock chip's
50/60-Hz timebase input is usually fil-
tered by RC and clamped to Vp by di-
ode D. Break this line as shown and wire
it to gate input 7. Wire gate output 8 !
back to the 50/60-Hz input of the clock ‘
IC. Note that the timebase will keep ac-
curate time only for 60-Hz systems.

The +V output from the filter capacitor
usually drives all circuitry directly. Break
this lead as shown and wire it to gate in-
put 4. Reroute the display and other
nonessential wiring to gate input 5. Wire
gate output 6 back to the Vg inputs of
the clock IC and other essential circuitry.

Calibration. The accuracy of the crys-
tal is usually much greater than the in-
stantaneous accuracy of the 60-Hz line
frequency. For most purposes this ac-
curacy will suffice, but for those who
want a more accurate calibration and
have access to an accurate frequency
counter, the oscillator frequency can be
trimmed to exactly 60 Hz. Replace fixed
capacitor C3 with a 10-to0-40-pF trimmer
capacitor and adjust until pin 1 of IC3
shows exactly 60 Hz on the counter. |

(o
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This A P power breadboard
includes a pulse detector,
complete with memory.

Now that you're ready to build and
test more sophisticated circuits,
you've foundtheright breadboard.

Our Model 102 A P POWERACE, for
instance, gives you a complete digi-
tal prototyping lab in one compact
package.

It will detect positive or negative-
going pulses as short as 10 nano-
seconds—and keep them on-tap for
you in its memory. This, combined
with its 3 logic indicators, gives you
a built-in logic probe.

Like our other power breadboards,
the 102 has 16 distribution buses of
25 tie-points per bus to jumper in
groups as needed and use for volt-
age and ground distribution, reset
lines, clock lines, shift command, etc.
And 1,680 tie-point terminals for
plugging in circuit components
and jumper wires.

With an A P POWERACE, you will
prototype any type of electronic
circuit faster and easier than you
ever thought possible.

Your A P dealer has the details.
Where? We'll tell you. Cali (toll-free)
800-321-9668. And ask for the com:-
plete A P catalog, The Faster and
Easier Book.

AP PRODUCTS

INCORPORATED

Box 110 ae 72 Corwin Drive
Painesville, Dhio 44077
| Tel 216/354-2101
% | TWX: B810-425-2250

Faster and Easier is what we're all about.
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HOW TO

BY JAMES L. HALL

Improve SW Receiver Tuning Accuracy

Frequency plotting on graph paper enables you to pinpoint

frequencies within 5 kHz on inexpensive receivers

ITH MORE than 140 international

radio services beaming English
language programming to North Ameri-
ca each week, SWL's have ample op-
portunities to bag some real DX. Sea-
sonal propagation offers the shortwave
listener a wide variety of DX from all
over the world. And serious SWLs are
never content to log only the super pow-
er stations such as Radio Moscow or the
BBC External Services. They check fre-
quency lists and broadcast times, and
track the big DX Game.

Unfortunately, the DX hunter pos-
sessing an inexpensive receiver with
poorly marked and inaccurately calibrat-
ed tuning dials has difficulty locating pre-
cise frequencies. Main tuning dials are
marked for general frequency coverage
and will put you in the DX hunting areas,
but that's about all. Bandspread offers
little help since interval indicators are
meaningless without correlations with
main tuning. How can you find DX with
inexpensive receivers? Frequency plot-
ting is the answer. By preparing simple
frequency charts on common graph pa-
per, you can track DX frequencies within
a 5-kHz range.

Chart Preparation. A frequency cali-
brator, common graph paper, and a
straight edge are all the materials you

need for the project. If you don’t have
access to a frequency calibrator, take
your receiver to a radio-TV repairman
and have him align the tuning dials in
100-kHz increments. Age, moisture and
dust can cause problems with belt-driv-
en tuning mechanisms. Consequently,
most receivers need periodic alignment.
Also, this frequency plotting procedure
is for linear-pattern tuning and not log-
scale tuning. Most receivers will be
clearly marked for tuning scale type. If in
doubt, ask a radio-TV repairman to ex-
amine your receiver. He should be able
to determine the tuning pattern by in-
spection.

Select graph paper with quadratic
coordinates (x for horizontal and y verti-
cal) for the frequency plots. It can be
purchased at most office and school
supply stores. If you cannot obtain quad-
ratic paper, you can use any other linear
graph paper. Simply strike accented
lines horizontally and vertically across
the center and down the middle. Label
the horizontal line —x on the left and x
on the right and the vertical line y on the
top and —y on the bottom.

Now you are ready to track a DX fre-
quency. Check frequency and broadcast
times for the DX station you wish to lo-
cate on your receiver. There are several
listings available but the most widely

BANDSPREAD

B
FREQUENCY

|

_—_—— =

il
N BENSEN £
|
|
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Sample plot of frequency vs bandspread for locating a DX station.
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recognized single source is the annual
World Radio TV Handbook.

Calibration Alignment. Suppose
you find a listing for a DX service operat-
ing on 9.85 MHz. Use the following
procedure to find 9.85 MHz on your re-
ceiver. Connect the calibrator to the re-
ceiver at the antenna terminal and turn
on both. Set the bandspread to zero and
tune the receiver to the calibrator signal
at the low edge of the band. For this ex-
ample, 9.5 is a good starting point.

Referring to the sample plot shown
here, place the graph paper on a flat sur-
face. Label the bottom left corner O and
9.5. Write “Frequency” in the bottom
margin and “Bandspread” in the left
margin. Next, tune the bandspread until
you hear the next calibrator signal and
record the interval number. The calibrat-
ed frequency is 9.6 and the correspond-
ing bandspread marking for this exam-
ple is 15. Continue this procedure until
the bandspread has been covered or
until the entire grid has been calibrated.
Draw a line from 9.5to 10.0.

Plotting Frequencies. Examine the
frequency range on your graph. The DX
station will be broadcasting on 9.85
MHz. By inspection, this point is located
half-way between 9.8 and 9.9 MHz. With
a straight edge, draw a vertical line from
the 9.85 point-until it intersects the cali-
brated frequency plot line. Then, from
the point of intersection, draw another
line paralliel with the frequency base until
it intersects the bandspread’s vertical
axis. Read the bandspread mark on the
graph, which is, for this example, 70.
The bandspread indicator (70) corre-
sponds to 9.85 MHz.

Prepare charts for the remaining fre-
quency ranges for the international
broadcast bands by following the cali-
bration procedure. By plotting frequen-
cies and correlating them to your receiv-
er's bandspread markings, you can lo-
cate any frequency in the international
bands. Check a frequency list and
broadcast times for a DX station. With
patience and careful frequency tracking,
your DX hunt will be successful. &

POPULAR ELECTRONICS


www.americanradiohistory.com

Classic Comps

Realistic’s System
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Seven...

new size, new shape, compact without compromise

Cheers to "mini” styling!
Realistic’s fabulous System Seven
combines beauty, elegant small
size and a level of acoustical
quality you've never heard, until
now, in low-priced bookshelf
stereo.

System Seven includes our
STA-7 AM/FM receiver (10 watts
per channel, minimum RMS intc
8 ohms, 20-20,000 Hz, with no
more thaa 0.4% total harmonic

At last — true hi-fi perfectly sized for a
bookcase. The 4-1/3-1b. speakers can
even be used for bookends!

®
-« Radio fhae

The nationwide supermarket of sound®

OCTOBER 1979

distortion) and a pair of our
amazing Minimus®-7 speaker
systems — featuring large-
excursion woofers and soft-dome
tweeters in diecast enclosures
only 7" high.

Bass without bulk. Despite its
small size, System Seven delivers
rich, satusfying bass to 50 Hz and
sound levels up to 90 dB for
accurate reproduction of any-
thing from classical to rock music.
What's the secret? The receiver
has a unique equalization
network engineered especially
for mini speakers. . .and it's
switchable so you can use large
speakers, if you wish.

Compact, but no compromises.
You get “full-size” high-fidelity
features with System Seven —
magnetic and aux inputs, tape
monitor, A/B speaker switching,

www americanradiohietorv com

even 75 and 300-ohm FM inputs.
U.L. listed, of course, and housed
in a stunning jet-black metal
cabinet with blackout dial.

Receiver is briefcase-sized, a little taller
than a credit card — jus1 3-1/2" high.
Each speaker is about the size of two
average books.

The price for all this may be the
surprise of your audio life — only
$239*, a savings of $40.85 off
the “each” price!

Audition System Seven. You'll
want to dance all night!

*Price may vary at individuzl stores armd Jdealers

A Division of Tandy Corporaticn
Fort Worth, Texas 76102
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= SEE YOUR DEALER TODAY

DEMAND THE ORIGINAL

‘Firestik’
‘THE FUEL-SEEKER”

THE #1 WIRE-WOUND AND MOST
COPIED ANTENNA IN THE WORLD!

Rugged, Shatterproof Fiberglass

B Artennas and accesores for marne RV
truck auto van and mororcycles etc

Four Colors S ver-Gray Back Reg and White
Our 17th Year Serving the CB & Communications Market

SEND FOR FREE CATALOG

=
LIMITED OFFER — USA ONLY

Get this nine-inch ‘Firestik*' Antenna Wars decal
in four beautiful colors on a PAL T-shirt.
See your dealer today or send $3 00 to

PA‘:L 2614 East Adams/Phoenix, Az 85034

Name

Hlreet

=ty |
2ie

Dealer & Dstributor nqu ries invited

5-YEAR REPLACEMENT WARRANTY

CIRCLE NO.46 ON FREE INFORMATION CARD
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" Product
Test Reports

McKay Dymek Model DR33C
Communlcatlons Receiver

digitat

frequency-synthesized
range from 50 kHz to 29.7 MHz is fea-

A tuning
tured in McKay Dymek's Model DR33C
professional-quality general-coverage com-
munications receiver. This triple-conversion
superhet is designed for maximum immunity
to overload and intermodulation: it employs
an r-f power transistor to minimize overioad in
the front end and highiy selective filters in
each i-f conversion circuit.

Tuned frequencies are displayed on a six-
digit 0.5" (12.7-mm) numenc LED display that
extends across approximately two-thirds of
the front panel. Other features include switch-
able selectivity with provision for two addi-
tional optional filters; a bfo suitable for recep-
tion of AM. USB. LSB, CW. and RTTY: buiit-
in speaker; and audio output jack and level
control for driving an external ampilifier.

Any 50-ohm antenna can be connected to
the receiver. An optional Model DA100 active
antenna. specially suited to the DR33C re-
ceiver (but usable with most other communi-
cations receivers) is available as an extra-
cost option. It is designed to operate over the
entire range of the receiver and features a
56" (1.4-meter) whip element whose weath-
er-sealed mounting base contains a fuli-
range feedback amplifier with high overload
immunity.

The receiver measures 17.5'W x 15D x
5.1"H (445 « 381 > 130 mm) and weighs 16
Ib (7.3 k@). Price for the receiver is $1500.

General Description. From left to right,
the numbers in the display indicate frequency
in tens of MHz, MHz, hundreds of kHz, tens
of kHz. kHz, and tenths of kHz. Each decade
in the display can be set individually via its
own rotary switch Tens of MHz can be set for
only 0. 1, or 2. (Leading zeros are sup-
pressed.) The tens-of-kHz switch has 20
steps of 5 kHz each, and each of the remain-
ing switches has a 0-to-9 range.

The FINE TUNE control is a 10-turn potenti-
ometer that can vary the tuning continuously
to permit interpolation across the 5 kHz be-
tween switch settings. It affects the last two

www americanradiohietorv com

display digits. which are driven by a frequen-
cy counter. displaying kHz and tenths of kHz.

A small meter is calibrated in arbitrary S
units up to S9 and in 10-dB steps from 0 to 80
dB. The iF FILTER switch provides a choice of
a 4- or 8-kHz AM filter, separate 2.2-kHz LSB
or USB filter. or any two user-installed acces-
sory filters such as the 400-Hz CW and
1200-Hz RTTY filters offered as options.

The 8AND control actually selects input fil-
tering and attenuation for the receiver. Two
0.05-29.7-MHz positions cover the entire tun-
ing range. One position inserts and the other
bypasses an r-f amplifier stage. Two
2.5-29.7-MHz positions insert a 2.5-MHz
high-pass filter into the input circuit for
high-frequency reception near a powerful
broadcast station and offer either amplified or
unamplified r-f operation. Finally. the LOCAL
position reduces sensiltivity by 30 dB.

Appropriate bfo and detector circuits for
AM, CW. RTTY, and SSB reception are se-
lected via the MODE switch. (The optional ex-
ternal converter and printer are required for
RTTY operation.)

On the rear apron are phono-jack and par-
alleled insulated binding-post antenna con-
nectors; external-speaker binding posts and
switch to disable the internal speaker; a nor-
mally shorted MuTE jack that silences the re-
ceiver when no signal is received; IF OUTPUT
jack that provides access to the 455-kHz third
i-f. TUNER OUTPUT jack and level control for
driving an external amplifier; line fuse; and
switch for selecting 117 or 220 volts ac.

The antenna input is protected by a 1/16-
ampere fast-acting fuse. All incoming signals
go through a 30-MHz low-pass filter to sup-
press image responses. After passing
through the BAND switch system (and r-f am-
plifier, if required), the signal goes to a dou-
ble-balanced mixer in which hot-carrier di-
odes are used to insure minimal intermodula-
tion on very strong signals. The mixer com-
bines the incoming signal and a signal from
the synthesizer and delivers a 30-MHz first-i-f
output. Phase-locked-loop (PLL) techniques
are used to generate the first local-oscillator

POPULAR ELECTRONICS
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frequencies in 5-kHz steps from 30.05 to 59.7
MHz. Accuracy is determined by a single
8.000-MHz crystal oscillator. Just after the
first mixer is a two-pole crystal 30.000-MHz
filter whose 30-kHz bandwidth minimizes IM
distortion from overioad in the firsti-f amplifier
and subsequent stages.

After amplification, the 30-MHz signal goes
to a second balanced mixer driven from the
second local oscillator at 40.7 MHz. The
40.7-MHz signal is derived by tripling the out-
put of a 13.566-MHz crystal oscillator. The
frequency of this oscillator can be “puiled”
over a limited range by a voltage-variable ca-
pacitor operated by the FINE TUNING control.
Before amplification, the 10.7-MHz second-i-f
output from this mixer goes through an 8-kHz
bandwidth four-pole crystal filter.

Applied to the inputs of the dual-gate MOS-
FET third mixer are an 11.155-MHz signal
from a crystal-controlled third local oscillator
and the second-i-f signal. The 455-kHz third
i-f at the output of this stage is channeled
through one of several filters by dc voltages
applied to FET switches. The 4- and 8-kHz fil-
ters. used primarily for AM reception, are ce-
ramic types. while Collins 2.2-kHz-bandwidth
mechanical filters are used for SSB. An en-
velope detector is used for AM, while an IC
balanced modulator is used as a product de-
tector for CW and SSB. Supplied by the logic
board that controls the frequency synthesiz-
er, the bfo signal to this detectoris 455.0 kHz
on SSB, 455.8 kHz on CW, and 457 kHz on
RTTY.

Detected audio is passed through a 3-kHz
low-pass filter and then a 5-kHz notch filter to
remove carrier beats. (On the short wave
broadcast bands, stations are often spaced
only 5 kHz apart.) An IC audio amplifier deliv-
ers a 2-watt output.

Because the receiver performed with a de-
gree of competence beyond that of our test
instruments, the only quantitative measure-
ments we made were of the response of the
S meter. In the high-frequency range. a mere
0.5 pV produced an S3 reading, 1.2 and 2 pV
producing readings of S6 and S9, respective-
ly. On the decibel scale. 60 dB was indicated
with an 8-uV input, 70 dB with a 100-nV in-
put, and 80 dB with a 5000-pV input. Sensi-
tivity was down by a factor of about 5 to 6 at
28 MHz and 100 kHz.

Agc action was far slower than average.
The meter. driven by the agc voltage, re-
sponded in about two seconds when a 60-dB
input was applied. It required some seven
seconds to decay toits zero index at S1 when
the signal was removed. This was done. ac-
cording to the manufacturer, to prevent noise
pumping on SSB reception.

User Comment. Obviously. the DR33C is
not meant to be sweep-tuned in the conven-
tional manner. One need only set the display
for a known frequency to have the desired
station pop right up. Moreover, no practice or
development of a “touch” is necessary to ob-
tain accurate results. A user wishing to
search for unknown stations must examine 5
kHz of bandwidth at a time using the FINE
TUNE control. The method. though a littie tedi-
ous because of the slow action of the control
and the agc response, virtually ensures a
thorough search. For practical tuning of AM
stations, FINE TUNE can be ignored until the
signalis heard.

Tuning of this receiver is best accom-
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plished by ear, also because of the slow ac-
tion of the meter. An additional effect of the
long agc time constant is that the receiver
does not always handle normal signal fading
well. On the other hand, the noise limiter
(switchable) was very effective against im-
puise noise, albeit at the cost of considerable
distortion in the audio. In view of the price of
this unit, however, we would have expected
that a noise blanker would be included.
Though the advanced circuitry of the
DR33C would enable it to cope well with the
demands of Amateur Radio and other spe-
cialized applications, its frequency coverage
and general design mark it as a deluxe gen-
eral-coverage receiver. Little effort has been
spared to offer a user a maximum of conven-

ience and accuracy in return for a minimum of
skill. In particular, the synthesizer's accuracy
and the stability of tuning can simplify the
problem of identifying a station without a
broadcast ID.

To sum up. the DR33C is one of the most
advanced and versatile general-coverage
communications receivers available to the
consumer. In some respects it compares fa-
vorably with commercial and military receiv-
ers selling for several times its price. We sus-
pect that an enthusiastic, well-heeled neo-
phyte to short-wave listening who wants to
spend time enjoying his hobby rather than
“paying dues” will find this receiver much to
his liking.

CIRCLE NO 105 ON FREEINFORMATION CARD

The DMM you’ve wanted:

Sabtraonicyg
tR @

MODEL 20V18 Bhora wy g

Quality and performance
at a low, low cost

A surprisingly low $69.95. Surprising
because you get the type of performance
you've wanted but expected to pay much
more for.

Quality, Performance and
Accuracy

The 2010A offers you long-term accuracy
with a laser-trimmed resistor network, a stable
bandgap reference element, and single-chip LSI
circurtry. With 31 ranges and 6 functions. you
can measure AC or DC volts from 100 gV to
1000V; AC and DC current from Q.1 pA all
the way to 10 A; resistance from 0.1 € to 20
MQ. Typical DCV and Ohms accuracy is 0.1%
+ 1 digit. Easy-to-read 3V digit LED's with 9mm
numerals and automatic decimal point.

Extra features for greater
convenience and flexibility

¢ Unique X10 multiplier switch gives you
convenient selection of the next higher decade.
Hi-Low Power Ohms capability gives you three
high-ohm ranges that supply enough veltage to
turn on a semiconductor junction. You use the
three low-ohm ranges for in-circuit resistance
measurements.

¢ Wide Frequency Response: 40 Hz to 40 kHz
bandwidth lets you measure audio through
ultrasonic AC signals.

¢ Touch-and-Hold Capability (with optional
probe) lets you hold readings as long as you
wish so you can make measurements in hard-
to-reach places without taking your eyes off
the probe tip.

www americanradiohicetorv com

¢ And More: automatic polarity and zeroing;
overrange indication; overload protection on all
ranges.

This compact unit is powered by 4 “C” cells
(not included) so that you can take your lab-
quality benchtop unit anywhere with you.

Kit or Factory-Assembled

Either is a tremendous value. Complete kit
only $69.95: assemble it yourselt with our easy-
to-follow instructions. Or, for only $99.50,
Sabtronics will ship your 2010A factory-
assembled and calibrated.

Whether you're a professional or a hobbvist
(or both!): When quality, accuracy, and price
count, you should check out the 2010A DMM
tor vourselt. Order one todav for a full 10 davs
to inspect it; if you're not completely satistied,
merely return it in its original condition for a
prompt and courteous refund of purchase price.
Call with vour Master Charge or Visa

number or write the address below.

2010A Kit: $69.95 (plus $4.00 S& H)
2010A Assembled: $99.50 (plus $4.00
S&H)

AC-115 Adaptor: $7.50

NB-120 Nickel Cadmium Batteries: $17.00
THP-20 Touch and Hold Probe: $18.00
PRICES GOOD THROUGH OCT. 30, 1979

Making Performance Affordable

sa ﬂG
INTERNATIONAL INC.

13426 Floyd Circle M/S 24 Dallas, Texas 75243

Telephone 214/783-0994 83
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LONG TIME DELAYS AND THE 555

Q. | don’t have a lot of experience in
working with IC’s, but | have been tin-
kering with 555 and 556 timers. | sus-
pect that not all 555s are the same;
perhaps 556s as well. | can achieve a
long time delay with one (on the order
of hours), but cannot with another.
Can | expect reproduceable delays if |
get a 555 to time out after 8 hours or
so? Also, do the suffixes stamped on
the IC’s (555V, 555N, etc.) mean any-
thing? —Mark McWilliams, South
Charleston, WV.

A. Within given manufacturing toler-
ances (about 19%), all 555 timers should
produce the same time delays when
used in the monostable mode or the
same frequency of oscilation is used as
astable multivibrators. This means that if
you assemble a circuit using an IC sock-
et, Molex Soldercons, or a solderless
breadboard, get it running and then re-
place only the timer IC, you should ob-
tain almost identical results.

The problems you are experiencing
can be traced to two factors, both of
which are aggravated by the need for
large amounts of timing capacitance in
your long-delay circuits. The only practi-
cal way to get several hundred or thou-
sand microfarads in a reasonably small
volume is to use an electrolytic capaci-
tor. The leakage resistance of an elec-
trolytic is low as compared to that of oth-
er types of capacitors. In many circuits,
this can be tolerated. But in timing cir-
cuits employing, say, 18-megohm resis-
tors and 100-uF capacitors, the leakage
resistance will make its presence
known! Also, most electrolytics have
very large tolerances (- 50%, +100% is
not unusual), and this variation in capa-
citance will have a direct influence on
the behavior of the timer. That's why
tantalum capacitors, with their tighter tol-
erances (= 10% or * 20%), are pre-
ferred in timer circuits.

To obtain long delays with smaller ca-
pacitors, try experimenting with the Exar
XR-2242CP programmable counter.
This chip includes a 555 timer and an

84

By John McVeigh, Technical Editor

eight-stage programmable counter and
can generate really long delays—on the
order of days—and can be cascaded
with other 2242’s to produce delays in
years! It's available from several mail-
order companies who advertise in the
Electronics Market Place section.
Finally, the suffixes at the end of the Ic
number sometimes refer to package
types or product grade. (Prefixes denote
manufacturers.) For the 555, however,
all manufacturers use the eight-pin mini-
DIP and the suffix isn’treally important.

SINE WAVE CONVERTER

Q. Can you show me a circuit that will
convert a ramp, sawtooth or square-
wave output of a VCO into a sine
wave? | have tried a few simple de-
signs (resistor-diode networks), but
have not had success. —N.W.
Greene, Beliport, NY.

A. A Fourier analysis of a ramp, saw-
tooth, square or any periodic waveform
reveals that it comprises sine waves at a
fundamental frequency and a certain
number of harmonics, each at a specific
ampilitude. Therefore, a high-order, low-
pass filter or a sharp bandpass filter will
extract the fundamental sine wave from
any of the waveforms you mentioned. A
bandpass filter can also be used to ex-
tract a selected harmonic from the input
signal. Because you are using a VCO,
you should use a voltage-controlled filter
(VCF). Apply a steady dc level to the
control inputs of both the oscillator and
the filter and observe the output of the
VCF. Adjust the filter's control for the de-
sired sinusoidal output. Then, if the
same variable control voltage is applied
to the filter and oscillator and if the two
track each other properly, the VCF will
continue to deliver a sine-wave input.
This is so because the filter's cutoff or
center frequency will change in step with

Have a problem or question in circuitry, compo-
nents, parts availability, etc? Send it to the Hobby
Scene Editor, POPULAR ELECTRONICS, One Park
Ave.. New York, N.Y. 10016. Though all letters can't
be answered individually, those with wide interest
will be published.
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the frequency ofr the ramp, sawtooth, or
square-wave oscillator output.

SUBSTITUTING COMPONENTS

Q. Can a 100-volt, 8-ampere SCR be
substituted for a 100-volit, 6-ampere
SCR in a 5-volt, 3-ampere power sup-
ply? —Alan Martello, Turtle Creek,
PA.

A. As a general rule, an overrated com-
ponent can be used as a substitute in
any electronic circuit. For example, a ¥4-
walt carbon résistor can be used in
place of a Y4-watt carbon resistor, or a
100-volt, 0.1-uF ceramic disc capacitor
can be used in place of a 50-volit, 0.1-pF
ceramic disc. In the case of active com-
ponents, the same holds true as long as
the substitute has comparable device
paramters. So, a transistor with a max-
imum Ic of 800 mA can be used to re-
place one with a maximum of 400 mA if
it has comparable current gain (B), fT. V
CE max, power dissipation, etc.

The only potential trap for the unwary
is an overrated substitute with, say, a
lower B or, in the case of an SCR gate
sensitivity. The higher-current SCR
might require more gate current to turn it
on. In most situations, however, either
there will be sufficient gate current or the
gate resistor can be decreased to com-
pensate. In your power supply, the SCR
is probably part of the protective circuit
and a direct replacement can be made.

DIGITAL READOUT FOR SWLs

Q. | have just purchased a Realistic
DX-160 shortwave receiver and
would like to augment the dial with a
digital frequency readout. Do you
have a circuit for one?—Rory Sena.

A. In the February 1977 issue of PopPu-
LAR ELECTRONICS, an article entitled
“Digital Frequency Readout for Short-
wave Receivers” appeared. The project
is essentially a frequency counter which
could be preloaded with a number to
compensate for the i-f of the receiver.
This is done because the most easily
sampled signal, the output of the local
oscillator, is displaced from the frequen-
cy of the incoming signal by an amount
equal to the i-f. The project was offered
in kit form by Mattis Electronics, Box
162, Morton Grove, IL 60053. | suggest
that you obtain a back issue to look at
the circuit or, if you want to build the kit,
write to the company to learn if it is still
available, current prices, etc.

POPULAR ELECTRONICS
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Tips &Techniques
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CLEANING PC BOARDS

The next time you have to clean a print-
ed circuit board, try a scouring pad mar-
keted under the trade name Scotch-
Brite. These green. nonmetallic pads
can clean boards (or pots and pans) as
effectively as steel wool, but don't rust or
splinter, and are kinder to your hands. In
fact, one well-known company includes
in its pc etching kit a small pad for clean-
ing boards which closely resembles the
product suggested here. —Gane Wong.
Vancouver, B.C.

AMMONIA AND SOLDERING TIPS

It's wise to remove the threaded tip from
your pencil iron periodically to prevent
oxidizing. Otherwise, the tip will become
so tightly bonded to the pencil that re-
moval will be a tedious job. In severe
cases, you will not be able to remove the
tip without damaging the iron. In cases
where this removal chore has been neg-
lected. the tip can be extracted quickly
and without damage to the iron by
spraying a bit of hcusehold ammonia on
the copper tip and the threaded recess
of the pencil. When reinstalling the tip,
first dab some powdered graphite into
the recess. This will make tip removal
easier the next time. —Harry J. Miller,
Sarasota. FL.

TEMPLATE SIMPLIFIES SLIDE

SWITCH MOUNTING

Slide switches which require rectangular
panel slots can be easily mounted if the
following procedure is followed. First, re-
move the metallic shell enclosing the
switch by bending up the four retaining
tabs. Using the shell as a template,
scribe and drill the holes for the retaining
screws. Now, using the shell as a jig.
mount it on the panel. Then drill out and
file the rectangular slot. letting the file
bear heavily on the panel but lightly on
the jig. File until the panel slot is evenly
matched with the jig. Finally, remove the
shell, reassemble the switch and mount
it on the panel. Better yet, mount a new
switch and save the shell-jig for making
slots in the future. —Clem Portman, San
Clemente, CA.

OCTOBER 1979

IDENTIFYING COMPONENTS

When sorting electronic components,
especially those with strange markings
in a grab-bag assortment, a method of
labeling devices is necessary. An easy
way to permanently label components is
to use self-adhesive coior-coding dots.
They come in sizes small enough to fit
the tiniest of components that the ex-
perimenter is likely to procure. Also, they
can be written on to denote exact val-
ues. The dots are available in a wide va-
niety of colors for group coding, and are
available at most stationery arid busi-
ness supply stores.—Radcliffe Cut-
shaw, Knoxuville, TN.

LOW VOLTAGE INDICATOR

This circuit can be used as a low-voltage
battery condition indicator. The LED will
glow when V+ drops below a certain
value. Current drawn when V- is above
the threshold is only 100 pA at 20 volts.
All parts are easily obtained at a total
cost of about $2. The circuit will function
over arange from 1.6 to 30 volts.

Here's how the circuit works. Potenti-
ometer R3 adjusts the base bias of Q7,
which in turn determines the voltage
drop across R1. Capacitor C1 and R1
act as an RC network to allow Q7 to set-
tle when new batteries are installed. The
voltage developed across R1 deter-
mines the gate drive for SCR1. When
SCR1 fires, the LED glows and contin-
ues to do so until new batteries are in-
stalled. Resistor R2 can be changed to
vary LED brightness. The wvoltage
threshold is determined by the setting of
R3. You will find that the potentiometer
adjustment is insensitive. A 50,000-ohm
potentiometer can be substituted for
greater adjustment sensitivity. This will
increase current by approximately 300
microamperes.—S.  Lay. Huntington
Beach, CA.

UNSOLDER SAFELY

Unsoldering and removing multi-pin
componerits (especially IC's) presents a
real problem. Here's a simple and safe
way to do it. Dip one end of a scrap
length of braided shielding into rosin sol-
dering paste and apply it to the connec-
tion(s) to be unsoldered. Then place a
hot soldeting iron on the braid. Solder
will be drawn into the braid by capillary
action. Remove the component, and
then the iron dnd braid. Clean the area
with denatured alcohol before soldering
the new component. The end of the
braid should be cut off when itis saturat-
ed with solder, of course.—Victor Mun-
gary, Bakersfield, CA.
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7 Solid State

DOWN NOSTALGIA LANE

OOKING back over the past quarter-century, one soon realizes

that PopuLAR ELECTRONICS and the solid-state industry have
grown to maturity together. When the first issue of the magazine ap-
peared in October 1954, the transistor itself was a mere infant scarce-
ly over six years old. having been introduced publicly by the Bell Tele-
phone Laboratories in June 1948. This was the early—and now ob-
solete—point-contact transistor. The junction transistor, still a viable
type, was even younger, for it was not introduced by Be/l until July
1951. It was less than two years earlier. late 1952, that transistors had
made their first appearance in consumer products—expensive hear-
ing aids.

In those days, the vacuum tube was the king, and that first issue,
Volume 1. Number 1, featured but a single “solid-state” construction
project—an AM Broadcast Band crystal receiver using the ubiquitous
1N34 germanium diode. There were, however, descriptions of sever-
al solid-state products, including a battery-eliminator charger kit using
selenium rectifiers and a transistor experimenter’s kit. In addition—
shades of the current energy crunch—there was a feature story on
solar batteries! The next two issues, November and December 1954,
featured no further solid-state projects since the devices were not yet
modestly priced.

There was GOOD NEwS for the experimenter in late 1954, however,
for the Raytheon Manufacturing Company had cut the price of its fan-
tastic experimenter's transistor, the CK722, to a mere $3.50, bringing
it well within the reach of virtually every hobbyist. Introduced in early
1953, the CK722 was actually a selected “fall out” from the firm's pre-
mium-priced hearing-aid transistor line. A low-voltage, moderate-
gain, low-power, audio-range, germanium pnp junction transistor as-
sembled in a plastic case. the unit originally was priced at $7.60
each—nol a bad price al the time, considering that other available
transistors were $50.00 each and up! And those were “middle 50's”
dollars. which had a lot more purchasing power than today's inflated
dollars. PopuLAR ELECTRONICs carried a newsstand price of only
twenty-five cents. and a 12-ounce Pepsi-Cola" cost only a nickle, as
did candy bars. packs of chewing gum, and two-ounce packages of
potato chips. You can bet that experimenters and hobbyists were
very. very careful with how they handled their transistors then!

Although the vacuum tube continued its dominance. transistor
prices began to drop slowly with each passing month. More semicon-
ductor manufacturers entered the field, increasing competition. New
devices were introduced. Solid-state electronic projects appeared a
little more often in these pages and experimenter interest waxed hot-
ter and hotter. Before long. the editors decided that the young upsiart,
the transistor. needed special treatment. Consequently, they started
a regular column entitled “Transistor Topics.” A Contributing Editor
since the magazine's first issue. | was askedto take overthat column
soon after it first appeared. By the time my first column was published
in June 1956, the transistor was starting to come into its own as a via-
ble experimenter's device. Raytheon was offering an r-f transistor, the
CK768. at a mere $1.50, while the CK722 had broken the dollar barri-
er and was selling for only 99 cents.

Despite dropping prices, however. transistors were slill considera-
bly more expensive than vacuum tubes by mid-1956 so most con-
struction projects used only one or, at a maximum, four transistors. A
four-transistor broadcast-band receiver was featured in the May is-
sue, a couple of single-transistor Geiger counters in June. and a sin-
gle-transistor power megaphone in July. The latter was one of the first
hobbyist projects to use a multiwatt power transistor. the 2N68.

From this point, Time and Progress marched forward arm in arm.
Prices continued to drop. Hundreds of new transistor types were in-
troduced. Interesting new semiconductor devices made the scene—
the silicon controlled rectifier (SCR). the unijunction transistor, the

86

By Lou Garner

tunnel diode, the 4-layer silicon switch, the Gunn diode, the photo-
transistor, the triac, the Diac, the field-effect transistor (FET), charge-
coupled devices (CCDs), the Darlington transistor, VMOS devices, in-
tegrated circuits, light emitting diodes (LEDs), and that fabulous
“computer on a pinhead." the microprocessor. The trickle of semicon-
ductor devices became a flood and, all the while, POPULAR ELEC-
TRONICS and its readers kept pace. The vacuum tube was driven from
its throne by the semiconductor legions, and “Transistor Topics™ be-
came "Solid State.”

You've Come A Long Way, Baby! From the very beginning,
PopuLAR ELECTRONICS readers have been more sophisticated than
most other electronics enthusiasts, enjoying advanced as well as ele-
mentary projects. Over the years, they have assembied not only a
wide variety of conventional audio amplifiers and radio receivers and
transmitters, but laser systems, electronic musical instruments, ultra-
sonic gear. test equipment, household and automotive alarms. light-
beam communicators, calculators, electronic games, and minicom-
puters and peripherals.

“Reader's Circuils’ was introduced originally as part of my first
“Transistor Topics™ column and later became a regular feature, con-
tinuing when the name was changed to "Solid State.” Through this
section, readers are able to share their pet designs with other experi-
menters and hobbyists. Early contributions tended to be relatively
simple one- to three-device designs. and this trend has continued to
the present. But while the specified devices in the early designs gen-
erally were single transistors and diodes, later designs often include
one or more IC's (integrated circuits), each of which may contain the
equivalent of from a half dozen to a hundred or more transistors.

Two early Reader's Circuits. from the June and July 1956 column,
are shown in Fig. 1A and 1B. In those days. there was slill some
question regarding the proper reference symbol for a transistor, so
you'lt note a "'V (for valve) reference designation in one circuit. and a
“TR" in the other. Today. of course, “Q" is the standard letter symbol
for a transistor.

CRYSTAL
[ PHOTOCELL

Fig. 1. Early
reader circuits
from PE June
and July 1956:
(A)light meter.
(B) receiver.
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RI:100A VC WITH SPST SWITCH TO PROTECT
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Figure 1A was submitted by Joe Gabus and features a Clairex type
CL-1 cadmium-sulphide photocell direct-coupled to a GE type 2N107
pnp transistor, serving as a common-emitter dc amplifier. A 500-
microampere meter, M1, is used as an output indicator, shunted by a
100-ohm potentiometer. R1, for calibration adjustment and meter pro-
tection.

The extremely simple recewver circuit contributed by Matthew
Mandl, can use virtually any type of pnp or npn transistor. Designed
for single-station reception. it uses a hand-wound coil on a ferrite
core. The number of turns is determined experimentally (by guess
and by golly) for best reception of the strongest local station. Unless
the user lives near a broadcast s:ation. an external antenna and
ground system are mandatory.

The Past Is Prologue. Many years ago. in the 1800's, an impor-
tant official suggested that the Patent Office be abolished, for “there
was nothing left to invent.” But look at what's happened not only since

then, but just in the last quarter century: pocket calculators, electronic  __

watches, electronic language translators, home computers, and on '
and on! }

Predicting future developments is a fun game and one which I, a !
science-fiction aficionado, really enjoy. Here, then, are my predictions
for the next quarter century:

Inenergy:

e Development of low-cost photovoltaic cells. making solar-
generated electric power competitive with conventional sources.

e Development of economical fuel cells for vehicular use, making
the electric car feasibie for long as well as short trips.

¢ Development of small-scale nuciear power piants suitable for in-
dividual buildings and larger vehicular (trucks/buses) applications.

In computers:

e Development of begabit memories (i.e.. a billion bits per mod-
ule).

e Development of full aural interactive computer systems which
not only respond to voice commands but which can answer ques-
tions.

e Similarly, development of microcomputer controlied test tnstru-
ments and systems which react to voice commands and provide an
audible response.

e Development of full-capacity computer systems with flat-screen
displays and hard-copy printouts no larger than a standard attache
case.

In general electronics:

e Continued development of specialized large-scale integrated cir-
cuits, leading to equipment and instrument design using systems en-
gineering techniques.

e Continued development of more advanced discrete devices de-
spite the increasing use of IC's.

e Breakthrough in solid-state or liquid-crystal imaging devices,
leading to flat, large-size TV screens and displays.

e Comparable breakthrough in solid-state transducers. including
sound generators (i.e.. loudspeakers), sensors. and prime movers.

e Full integration of solid-state and microwave technologies, iead-
ing to lower priced instruments and equipment.

e Similar integration of solid-state and fiber-optic technologies.
with fiber-optic fight-beam communications and data transmission
systems becoming as common as today’s hard-wired networks.

OCTOBER 1979

¢ — assembled equahzers at $189.95. p.p d.

Reader’s Circuit. With literally dozens of potential practical ap-
plications, the general-purpose control/alarm circuit in Fig. 2 was
submitted by high school student, Edwin Goei (111 Tophill, San An-
tonio. TX 78209). Depending on the type of sensor switch used, the
circuit may serve as a water-level, freezer-failure, fire, intrusion, theft,
or power-failure alarm. It requires no standby power, assuring long
battery life and. once activated. emits an attention-getting “beeping”
sound. Easily assembled in one or two evenings and requiring no
special construction skills. the design uses standard components.
Two sections of a 556 dual timer, /IC1, are used as interlocked fow-
and high-frequency multivibrators to generate the required "beep”
signai, which drives a loudspeaker directly through dc blocking capa-
citor C3. To achieve control and minimize the need for standby pow-
er. pnp transistor Q7 is used to switch the dc power source, B1. With
switch S1 closed, the circuit is inaclive as long as the input terminals
are open. for Q1 is operating without base bias and thus behaves as a

(Continued on page 92)
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Hobbyist or Professional, you get

COMPUTER PROFESSIONALS’ BOOK CLUB.

v

the s’
handbo

microcom uter

MINICOMPUTER SYSTEMS, Organiza-
tion, Programming, and Applications.
By Richard H. Eckhouse, Jr. and L. Robert
Morris. 2nd Ed., 491 pp., illus. Updated, re-
vised, and expanded, this is a book for every
systems programmer, Systems designer,
computer scientist, and application specialist
who wants to know more about microcomputer
hardware, software, and design.

787 /026 Pub Pr., $21.95  Club Pr, $17.75

MICROELECTRONICS: Digital and
Analog Circuits and Systems. By Jacob
Millman. 807 pp., 700 ilius. Exciting news for
the thousands of engineers who want a thor-
ough refresher and updating on today's ICs.
Will be welcomed by both digital and analog
electronics engineers at every level of profi-
ciency.

423 /27X Pub Pr., $24.50  Club Pr., $19.50

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL—

APPLYING MICROPROCESSORS, New Hard-
ware, Software, and Applications. Editedby L.
Attman & S. E. Scrupski
191/603 Pub. Pr., $19.50 Club Pr., $15.50

57 PRACTICAL PROGRAMS & GAMES IN
BASIC. By K Tracton
784/957 Pub. Pr, $10.95 Club Pr., $9.30

MICROPROCESSOR ARCHITECTURE AND
PROGRAMMING. By W. F. Leahy
784 /612 Pub. Pr., $19.95 Ciub Pr., $14.95

MICROPROCESSOR AND MICROCOMPUTER
SYSTEMS. By G. V. Rao
783/659 Pub. Pr.. $24.50 Club Pr., $19.50

THE BASIC COOKBOOK. By K. Tracton
786 /615 Pub. Pr., $7.95 Club Pr., $6.75

MICROPROCESSOR PROGRAMMING FOR
COMPUTER HOBBYISTS. by N. Graham
783 /56X Pub. Pr., $12.95 Ciub Pr, $10.95

ILLUSTRATED DICTIONARY OF MICRO-
COMPUTER TERMINOLOGY. By M. Hordeski
786 /631 Pub. Pr, $12.95 Club Pr,, $10.95

HOME COMPUTER PROGRAMS. By J. W Trudell.
Jr. & M. Landber

787 /042 ub. Pr., $8.95 Club Pr., $7.60

FUNDAMENTALS OF COMPUTER AL-
GORITHMS. by E. Horowitz & S. Sahni
786 /380 Pub. Pr., $19.95 Club Pr, $15,95

ELECTRONICS DICTIONARY. By J. Markus
404 /313 Pub. Pr., $24.50 Club Pr.,, $19.50

www americanradiohietorv com

AUTOMATIC DATA PROCESSING
HANDBOOK:. Edited by The Diebold Group.
976 pp., 269 illus. Written by a staff of interna-
tionally recognized authorities on ADP, this
comprehensive handbook explains systems,
programming and the fanguages, communica-
tions processes, and the design and installa-
tion of today's computers.

168 /075 Pub Pr., $38.95  Ciub Pr., $25.75

THE Z-80 MICROCOMPUTER HAND-
BOOK. By William Barden, Jr. 304 pp., illus.,
paperbound. This book gives you the entire
“state of the art” in microcomputer technology
today. Arranged in three convenient and logi-
cally developed sections, the book discusses
architecture and interface signals, then power-
ful interrupt sequences of Z-80 and interfacing
examples of I/0 memory devices.
784 /&4 Pub Pr., $8.95 Club Pr., $7.60

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D, F
Stout; edited by M. Kaufman. 434 pp., 223
illus. Compact. concise, and highly concen-
trated. this unique “one-stop” designer’'s
handbook contains an enormous amount of

information.
617 /97X Pub Pr., $29.65  Club Pr., $17.50

PRINTED CIRCUITS HANDBOOK.
Edited by C. F. Coombs, Jr. 2nd Ed., 634 pp.,
595 illus. Covering the subject of printed cir-
cuits from the design’'s idea to final accep-
tance, this enormously well-received work in-
cludes doubie-sided plated boards through
printed boards and also the major variations
such as multilayer and flexible circuits.

126/089  Pub Pr,$32.50  Ciub Pr, $24.50

PRINCIPLES OF INTERACTIVE COM-
PUTER GRAPHICS. By Wiliam M. New-
man and Robert Sproull. 2nd Ed., 544 pp.,
illus. Now in a revised, updated Second Edi-
tion, this is a volume that has long been THE
standard source of information for designers!
463 /387 Pub Pr., $19.95  Club Pr., $14.95

PROGRAMMABLE CALCULATORS. By
Charles J. Sippl and Roger J. Sippl. 526 pp.,
illus, 6v2 x 10 format, paperbound. Profusely
illustrated, this book analyzes pocket “pro-
grammable” calculators. The authors concen-
trate on the trade-up models that users will

soon be purchasing.
784 /493 Pub Pr., $13.95  Ciub Pr., $11.50

THE 8080A BUGBOOK: Microcomput-
er Interfacing and Programming. By
Peter R. Rony, David G. Larsen, and Jonathan
A. Titus. 416 pp., with figures, charts, and
tables, paperbound. Gives you the basic con-
cepts of microcomputer interfacing and the
associated microcomputer /O programming
to develop your own interfaces. For the 8080
user, this book will be invaluable.

783 /845 Pub Pr., $9.95 Club Pr., $8.45

POPULAR ELECTRONICS
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‘the best books in the field from the
Great Savings Too! (values up to $76.95)

This title
counts
for two
premium
books

ELECTRONICS ENGINEERS’ HAND-
BOOK. Editor in Chief, D. G. Fink. 2,704 pp.,
2026 illus. Brings together in one instant-
reference volume the essential principles,
data, and design information known today on
the components, circuits, equipment, and sys-
tems of all the various specialties that make up
modern electronics.

209/804  Pub Pr, $52.50  Club Pr., $37.50

HOW TO DESIGN AND BUILD YOUR
OWN CUSTOM TV GAMES. By David L.
Heiserman. 544 pp., illus. Shows you how to
create and build TV games from scratch and
modify the ones you already have.

786 /585 Pub Pr., $14.95  Club Pr., $11.95

ELECTRONIC GAMES, Design, Pro-
gramming and Troubleshooting. by W.
H. Buchsbaum and R. Mauro. 335 pp., 338
illus. Information you need to design, program,
and troubleshoot electronic games is right
here in this widely popular hands-on guide.

087 /210 Pub Pr., $17.50  Ciub Pr_, $14.00

PROGRAMMING LANGUAGES. By Allen
B. Tucker, Jr. 439 pp., illus. Gives you not only
the principles of design but the applications of
Six major programming languages. Shows you
their strengths and weaknesses in solving var-
ious representative “benchmark” problems.

654 /158 Pub Pr., $22.00  Ciub Pr., $16.50

ANALOG SYSTEMS FOR MICRO-
PROCESSORS AND MINICOMPUTERS.
By Patrick H. Garrett. 248 pp., illus. Explores
all possibilities for analog systems in one ap-
plications oriented volume —with many spe-
cific examples.

786 /496 Pub Pr., $18.95  Club Pr., $14.95

MICROCOMPUTERS/
MICROPROCESSORS

Hardware, Software, and
Applications. By John L. Hilburn and Paul
N. Julich. 372 pp., illus. Expressly created for
people involved in the design, use. or mainte-
nance of digital systems using micro-
computers. The authors describe the theory
and workings behind microprocessor architec-
ture, read-only memory (ROM), random-
access memory (RAM), and input/output in-
terfacing methods.
771/449 Pub Pr., $22.50  Club Pr., $16.50

This title
counts
for two
premium
books

ENCYCLOPEDIA OF COMPUTER SCI-
ENCE. Edited by Anthony Ralston and C. L.
Meek. 1,500 pp.. 60 illus., 100 charts, 7 x 10
format. This first and only in-depth coverage of
the entire field of computer science in a single
volume is comprehensive and completeiv up

to date.
769 /01X Pub Pr., $60.00  Club Pr., $39.95

LOGIC DESIGNER’S MANUAL. By John
D. Lenk. 504 pp.. illus. Written for logic IC
users rather than for designers of logic ICs,
this book uses time-tested existing commer-
cial logic ICs to soive all design and application

problems.
784 /671 Pub Pr., $18.95  Club Pr., $15.75

MICROPROCESSOR

APPLICATIONS MANUAL. By Motorola
Semiconductor Products, Inc. 720 pp., illus.,
82 x 11 format. With nuts-and-bolts practical-
ity, this manual by the Motorola people (who
should know) gives you detailed applications
information on microprocessors and assumes
no prior knowledge on gour part about MPUs.
435/278 Pub Pr., $38.00  Club Pr., $26.50

COMPUTER PROFESSIONALS’ BOOK CLUB

saves you both time and money!

Here is a book club designed to meet all of your professional as well as hobbyist needs by
providing practical books about computers 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 Computer Professionals’ Book Club was organized for you. to provide an econom-
ical reading program that cannot fail to be of value. Administered 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 of interest to you guarantees the appropriateness
of the selections. Books are selected from a wide range of publishers.

How the club operates: Fourteen times a year you receive free of charge The Computer
Professionals’ Book Club Bulletin. This announces and describes the Club's featured book
as well as alternate selections available at special members’ prices. If you want to examine
the Club’s feature, 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 (inctuding your first
selection} over a two-year period. Considering the many books published annually, 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.
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r———-- MAIL THIS COUPON TODAY - — — —

any two

of these great
professional books

values up
to $76.95

Two Special
‘premium books
come to you with

your first selection

COMPUTER PROFESSIONALS' BOOK CLUB
P.O. 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. If | keep the books, | agree to take a
minimum of three additional books during the next two
years. | will receive the Club Bulletin 14 times a year. If |
want to examine a featured selection, | need take no
action. It will be shipped automatically. If | want an alter-
nate selection—or no book at all— I notify the Club by
returning the card enclosed. A postage and handling
charge is added to each shipment. | will have a minimum
10 days in which to return the card, and you will credit my
account fully. including postage, if 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
Mc Graw-Hill.

Write Code # of

Write Code # of Write Code # of
2nd

1st 1st book
premium book premium book selection
selection here selection here here.

L || L ]

Charge my VISA MASTER CHARGE" Exp Date
Credit Card # *MC Bank #
Signature

Name

Address

City State Zip

Orders from outside the U.S. must be prepaid with incer-
national money orders in U.S. dollars. P39406
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SOLID STATE (continued from paye 87)

TO INPUT
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Fig. 3. Techniques for using reader’s alarm circuit: (A) as water-level
alarm; (B with sensor and thérmostatic switches; (C) in “latch-on " alarms.

high impedance or “open” circuit. If the input terminails are connected
through a moderate resistance. base bias is applied to Q1. which
shifts to a low-impedance state, thus supplying power to IC1 and ac-
tivating the alarm.

Neither parts layout nor lead dress is critical and the circuit can be
assembled using any construction technique. The power source, B7,
is a standard 9-volt transistor battery. but six series-connected pen-
light or flashlight cells can be used instead. Switch S7is a spst toggle,
slide, rotary or pushbutton type, Q1 is a general-purpose pnp transis-
tor. and IC1, of course, I1s a type 556. although a pair of 555s can be
used by making the necessary changes in pin connections. The resis-
tors are all one-quarter or one-half watt types and the capacitors are
conventional low voltage units.

Several techniques for using the basic design in different applica-
tions are suggested in Fig. 3. For a water tank or sump level alarm.
simply mount two metal probes, such as heavy bus wire, rods, or
tubes. so that they are contacted by the water at the level at which an
alarm is to be sounded (Fig. 3A). The probes should be close togeth-
er, but insulated from each other, with an exposed lower surface to
make contact with the water. The probes are connected directly to the
alarm’s input terminals.

For applications using a simple switch sensor, such as a “Micro-
switch” or bimetallic thermostatic switch, as in a freezer door or fire
alarm, a 10,000-ohm, half-watt resistor should be connected in series
with the "hot"" input lead to limit the transistor's base current (Fig. 3B).

Finally, for burglar, theft, intrusion or similar applications requiring a
continuously sounding alarm once tripped (until deliberately reset, of
course). transistor Q1 should be replaced with a low-voltage sensi-
tive-gate SCR, as shown in Fig. 3C. Depending on the installation, the
sensor switch might be a normally open magnetic door switch, a pres-
sure sensitive mat switch, a “Microswitch,” or some similar device.
The value of the series gate resistor, As, will depend on characteris-
tics of the SCR used in the circuit. In operation, the alarm will sound
continuously once the sensor switch is closed, even momentarily, un-
til the system s “reset”’ by opening and closing the main power switch
(S1, Fig. 2)-

Device/Product News. Back when POPULAR ELECTRONICS—and
the solid-state industry—were still infants, the word hybrid was used
to describe electronic equipment, principally audio amplifiers and ra-
dio receivers, which used both transistors and vacuum tubes. A hy-
brid receiver generally used vacuum tubes in the r-f and i-f stages and
transistors in the audio section. In hybrid audio ampiifiers, transistors
were used in the low-level voltage ampilifier stages and vacuum tubes
as power output amplifiers.

Today, hybrid is used to describe integrated solid-state circuits
manufactured by assembling what are essentially discrete compo-
nents, including resistors and capacitors, on a single substrate. The
MWA Series of wideband r-f amplifiers are good exampies of modem
hybrid circuit design. Introduced recently by Motorola Semiconductor
Products, Inc. (Box 20912, Phoenix, AZ 85036), these are single-
stage amplifiers suitable for applications in r-f, i-f, agc, and isolation
circuits as well as in-line drivers. With 50-ohm input and output
impedances, the devices offer typical gains up to 14 dB and, depend-
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ing on type, frequency responses from 100 kHz to 1 GHz. Thin-fitm
hybrid construction on an atumina substrate is used with gold metalli-
zation and laser-timmed nichrome resistors . The units are supplied in
metal TO-39 hermetically sealed packages.

In addition to the wideband r-f amplifiers, Motorola has introduced a
number of new discrete devices with potential applications in hobbyist
projects, including a line of fast-switching npn power transistors and a
family of plastic packaged high-power triacs. Designated the MJ8500
Series, the new power transistors offer maximum VCEQ(sus) ratings
of 800 V and IC ratings as high as 10 A, depending on type.”Suitable
for use in switching-mode power supplies, inverters, converters, and
similar applications, the new devices are packaged in special metal
TO-3 cases. Comprising sixteen different types, the riew triac family
features a 25-A current rating, with a 250-A surge capability. Identi-
fied as the MAC223/223A Series, they are offered with voltage rat-
ings from 100 V to 800 V, depending on type. The highest voltage
types are capable of handling loads in excess of 10 kW. Designed for
lighting, heating, and motor control applications, the units are sup-
plied in special TO-220 plastic packages.

The International Rectifier Corporation (233 Kansas St., El Segun-
do, CA 90245) is marketing a line of high-power MOSFET's. With
high input impedances, high gain, and switching speeds to over 200
kHz, the new devices are offered with Vg ratings from 60 to 400 V at
continuous Ip ratings from 4 to 16 A, depending on type. The devices,
therefore, can handle power levels in excess of 1 kW. Potential ap-
plications include audio amplifiers, switching power supplies, motor
controls, induction heating. and ultrasonic systems. O

,'//—y-
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THOSE GOLDEN OLDIES

NYONE who has attended a hamfest or
Aswap meel or perused the shelves of one
of the larger amateur radio distributors (one
that takes used ham gear in trade toward the
purchase of new) knows there has been a lot
of equipment produced over the years to fill
the needs and wants of the amateur radio
community.

Many amateurs like to "hit" every big ham-
fest within reasonable distance to attend the
technical forums. chat with other hams, and
look over the manufacturers' displays and
booths to examine new. state-of-the-art
goodies. More fascinating, however, to many
(and easier on the budget) is to rummage
through the flea-market areas of these ham-
fests. eyeing others’ castoff gear, and ex-
amining the trade-in shelves of the local ham
emporium. You will find familiar and unfamil-

_— =

Collins 75A-4 veceiversadorned
many first-class amatewr stations
a decade or so ago. This set

sold for abowt $600 when neaw,

iar brand names, surplus salvage, and home-
brew equipment of every description.
Especially interesting is the equipment pro-
duced by famous and once-famous manufac-
turers, many of whom are no longer in exis-
tence or who have long since abandoned the
ham trade. You may find names such as Hal-
licrafters, Hammartund, Collins, Lafayette,
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By Kar! T. Thurber, Jr., WBFX

National, Eico, Johnson, and B&W, that were
familiar long before Yaesu, Kenwood, Icom,
Ten-Tec and Dentron equipment appeared.
And you just might come across some not-
so-familiar names such as Hunter, SBE, EI-
dico. Lakeshore. Gonset, Central Electronics,
Multi-Eimac, Squires-Sanders, Elenco. Stan-
cor. Globe. Galaxy, and Morrow. If you're
lucky, you may even find some almost-forgot-
ten, dusty rigs made by such old favorites as
Harvey-Wells, Lettine, Palco, Geloso, RME,
Lysco. Cosmos, Pierson-Holt, and Bud Ra-
dio. Occasionally, you'll see some gear by
Jelectro. Temco. Aquadyne, Knight-kit, and
Black Widow. Do you recognize any of these
classic names of the 50s and 60s?

What did the typical beginner use for
equipment, circa 19547 Very likely, the Nov-
ice (who then had to earn his license by tak-

from his friend. The set was a 9-tube-plus-
regulator-and-rectifier job that touted *'pencil-
thin" (500-cycle) selectivity and 2-microvolt
sensitivity—not bad for a set of that era with
only one r-f stage. Having a “"double-conver-
sion” superhet scheme, the S-76 eliminated
the “image’ problem exhibited by its cousin,
the S-40, as well as other single-conversion
receivers. The S-76's 5-position selectivity
control helped to separate signais that iesser
sets could not. A giant, 4” S-meter, calibrated
in units to “80 dBs above S-9," graced the
front panel. It was an all-wave receiver,
meaning it covered all the hf bands (including
the standard broadcast band) to 34 MHz in
four ranges, and it had a separate electrical
bandspread tuning knob with calibrated dial
to fine-tune the ham bands, which were
crowded even then. Calibration accuracy, fre-
quency stability, and sensitivity on the higher
bands of most moderately priced sets such
as this left a lot to be desired, however.

Building Your Own. Most amateurs
bought ready-made receivers, not because
they were afraid to build them, but because of
the alignment problems once they were buiit.
Many hams did build their own gear, how-
ever. especially transmitters, though most
Novices compromised and built a kit. After all,
how could one go wrong with Heath or
Knight-kit instructions?

Very likely, our rank beginner tested his
skills on one of the Heath Company's early

Typical Noviee station of the
carly 60s featuring a Heath
transmitter biilt from a kit

The Hammarlund “Super Pro’
SP-600 was one of the best

of the old-line receivers,

Thix set, when new, was over
$1000 but was going for

$195 at a vrecent hamfest,

ing both code and written exams in person
before an FCC examiner) may have acquired
a slightly used but sturdy Hallicrafters S-76
receiver from a newly-upgraded General who
went on to purchase one of the “all new" Hal-
licrafters models for that year. The S-76 that
our beginner purchased cost under $200
when new, and perhaps two-thirds of that

www americanradiohietorv com

ham-kit designs. The Heath AT-1 CW trans-
mitter kit, probably filled the bill. It was a sin-
gle-knob band-switching rig (no old-fash-
ioned plug-in coils in 1954, please!) that cov-
ered the B0-, 40-, 20-, 15-, 11-, and 10-meter
bands (eleven was a ham band then). The
compact little set had a power input of 25-30
watts, well under the Novice maximum of 75
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ELF Il by Netronics

very

RCA ::
COSMAC CPU
Own a powerful home computes system, starting for just $99.95-a price thal
gets you up and runming the very first might  wath your own TV for a video
display. $99 95 ELF Il includes RCA 1802 B bit microprocessor addressable to B4k
bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyhoard,
two digit hex output display, stable crystal ctock for iming purposes, RCA 1861
video IC to display your programs on any video monitor or TV screen and 5-sfof
plug 1 expansion bus fless conneclors) to expand El Filnto a grant!
ELF Il Explodes Into A Giant!

Master ELF II's $89.95 capabilities, then expand with GIANT BOARO
KLUGE BOARD 4k RAM BDARDS ~ TINY BASIC  ASCIt KEYBOARD
LIGHY PEN  ELFBUG MONITOR  COLOR GRAPHICS & MUSIC SYSTEM
JEXT EOITOR  ASSEMBLER  OtSASSEMBLER  VIDEO DOISPLAY BOARD

and, another great reason for getting your ELF now-

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
(send for details)!

. Write and run programs-the
first night-even if you’ve
never used a computer before!

You're tp and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 1I's low price!

pre recorded 1ape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you mare power to make things happen i the real
world than heavily advertised home computers that sell for a lot more money.
Thanks 10 an ongoing cammitiment to deveiop the RCA 1802 for home computer
use, the ELF If products~being ntraduced by Netronics-keep you night on the
outer fringe of today's small hnalogy. It's a perfect for
engineering, business, ndustnal, scientific and personal apphications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, commumicate with remate devices and make things happen in
the outside world. Add Kluge Iprototyping! Board and you can use ELF Il 1o
solve specsal problems such as operating a complex alarm system or controlling
a prinhing press Add 4k RAM Boards to write longer programs, store more
information and solve more sophtsticated problems.

ELF I add ons already include the ELF |1 Light Pen and the amazing ELF-BUG
Monitor - two extremely recent breakthroughs that have nat yet been duplicated
by any other manufacturer.

The ELF BUG Monitar iets you debug programs with ighterung speed because
the key to debugging 1s to know what's inside the registers of the microproces
sor And, with the ELF BUG Momtor, instead of single stepping through your
programs, you can now disptay the entire contents of the registers on your TV
screen You find out :immediately what's going on and can make any necessary
changes.

The incredible ELF Il Light Pen lets you wrile or draw anything you want an a
TV screen with just @ wave of the “magic wand.” Netromics has also introduced
the ELF Il Color Graphics & Music System-more breakthroughs that ELF I
awners wete the lirst to enjay!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless of how mimmal your computes background 1s new, you can learn
to program an ELF U n almost no time at all Our Short Course On Micropro
cessor & Computer Programming —wuitten in non techmical language —guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF [ can do  and how to get ELF If to do it! Don't worry |l you've
been stumped by camputer books before The Short Course represents a major
advance n literary clanty in the computer hield You don't have ta be a computer
engineer n order 10 understand 1t Keyed to ELF 1t t's loaded with “hands on”
dlustrations. When you're timished with the Shorr Course. neithes ELF 1f nor the
RCA 1B02 will hold any mystenes for yau

In tact, not only wii you now be able 10 use a personal computer creatively,
you'll alsc be able to read magazines such as BYTE  INTERFACE AGE  POPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully uaderstand the
articles. And. you'll understand how 1o expand ELF Il 10 give you the exact
capabilities you need!

If you work with farge computers, ELF IV and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99 95 ELF |1 inciudes all the hasdware and software you need 1o start writing
and running programs al home, displaying v:deo graphics on your TV screen and
designing circuits using @ microprocessor -the very first night—even if you've
never used a computer hefore

ELF Il connects directly to the wideo input of your TV set, without any addi
tonal hardware, Or, with an $8.95 RF moduiator (see coupon below). you can
connect ELF 11 to your TV's antenna terminals instead

ELF Il has been designed to play all the video games you want, including a
tascinating new target/missie gun game that was developed specifically for ELF
Nl But games are only the icing on the cake The real value of ELF 1l 1s that it
gives you a chance 10 wiite machine language programs —and machine language
1s the fundamental language of all computers. Of course, machine fanguage 15
only a starting point You can also program ELF || with assembly tanguage and
tiny BASIC. But ELF II's machine language capatility gives you a chance to
develop a working knawledge of computers that you can’t get from running only

Netronics R&D Ltd., DeptPE-10

; RCA COSMAC ELF M
~=="7 e at 394 %4 phis 33 postage ang
namg qrequites £ 3 10 B voll AC power

alir $4 postpaid

Ay

Piae s SLpo y equireds $4 34 pastpait

REA T sk s WManad $5 postiain

Short Course On Microprocessor & Computer
Programming Ie t oo v jus! abou! cueiything there i to enow
st b Dor sy BEA A0, Camputer Wiorten n ngn techined dl

ALSO AVAILABLE FORELF It

T Preagn

$3 pdh

333 Litchfield Road, New Mitford, CT 06776

Yes! | want my own computer! Please rush me—
dnguage i s o IBdiming breawihrough for engineers dng «dyrmen

T Deluxe Metal Cabine! with plexiglas dust cover for ELF 11
$29 95 pius $2 50 p&h

7. I am also enclosing payment (including postage & handiing) for
the items checked below!'

2 ) want my ELF I} wired and tested with power Supply. RCA
1802 User s Manual and Short Course—all tor just $149.85 plus

Uk y, ELF Il understands oaly machine language~the fundamental coding
required by all computers. But, 1o simplify your relalionship with ELF (I, we've
wiroduced an ELF H Tiny BASIC that makes communicating with £LF Il 2
breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Edttor gives you word processing abihity and the ability to edit
programs or text while 1t 1s displayed on your wideo monitar. Lines and charac
ters may be quickly mserted, deleted er changed. Add a printer and ELF )l can
type letters for you-~error free—-plus print names and addresses from your
mailing list!

ELF II's Assembler translates assembly language programs into hexidecimal
machine code for ELF I] use. The Assembler features mnemame abbrewsations
rather than numencs so that the instructions on your programs are easier to
read-this s a big help 1n catching errors.

ELF II's Disassembler takes machine code programs and produces assembly
language source iistings This helps you understand the programs you are
working with  and improve them when required.

The new ELF Il Video Display Board lets you generate a sharp, professional
32 or B4 character by 16 line upper and lower case display on your TV screen or
video momtor—dr. proving your ded $39.95 ELF |I. When you
get into longer programs, the Video Oisplay Board is a real blessing!

[ Now Available!
O A-D/D-A Board Kit includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus 32 postage & hand-
ting. .

O PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF 11 with
speed and ease! Write programs for games. . unscram-
biing sentences. . .spelling drills. . .**fill in the missing
word™ tests, etc.! PILOT is a must for any ELF Il owner
with children. PILOT Language on cussetie tape, only
$19.95 posipaid!

[0 Game Package on cassette tape {requires 4k RAM),
$9.95 plus $2 postage & handling.

Clip Here and Attach to Your Order Below! ——

PHONE ORDERS ACCEPTED!| |
Call (203) 354-9375

Total Enciosed $

CHARGE IT! Exp Date
" Master Charge
(Bank # _ _ )

Z visa

Account # _

I GIANT BOARDTM Lo i ansette 111 RS 242
U oot PG aeenaers a3 separale U
| Pl Ehane ane e system it editor $39 95 1
S At .
I Kiuge (Protoypel Board diteps, up 1o b I 5
$7 000 ST phn
4k Stase RAM kit Addivssanle 19 any 4« DaQe
| niv §89 95D as BipKN
T 046 1 p ale BE-pin connectars fone required tor sach
I Pl m boaeal $5 M e poclpatt
_ Expansion Power Supply 1“Fduired whien sdding 3«
RAMI $34 95 pruss B/ pAn
| Professional ASCIl Keyboard k1t with 128 ASCH
UPPeT Iwer LaSe SET YR printabile characters onboare
| tequ Aol Danty logic setechon and hoice of & hand
SNaxIng smnats 1o nate with almast any computer
$64 95 plus §2 pah
| Deluxe metai cabinet for ASCI! Keyboard $19 95
e 840 pan
I Video Display Board 1t iels you generale a sharp
otgter wonal 32 91 hd character by Th une upper dand
Ower Case display 0N your fv SCIEEN 0F video montor —
| gy mproving your unexpanaed $99 94 £LF 11
11y e ASCH keyboatd catinel + $89 95
plus 3¢ p&n
I ELF It Tiny BASIC on cassette tape Com
rands ing e SAVE LJAD = % =

2bvanaoles & 2 LET 1H/THEN INPUT PRINT GO 10

60 SUR RETURN END REM CLEAR LIST RUN

PLOT PEER PORE Comes lully documenied and In

rlugfes  aiphanumenc  generafor required o Msplay
diphangment characlers dwectly on your tv screen with

oul adational hardware  Alsy plays Bick laCx 108 plus o
drawing game tnd' uses ELF 11 s hes keybodrd as & oy

shce Ak memory requirers §14 95 postpaid

, Tom Pitman s Shorl Course on Tiny Basic for ELF 11

$5 postpad

1 ELF-BUG™ Deluxe System Montor on cassetle
14ne Allows dismaying the contents of all registers on
yout Tv at any pant in your program  Also dispiays 24
Dyles ol memary wilh tyll aggresses  Bhnking Cursor
4nd aulo serolhing A must (or Ihe Serous programmer!
$14 85 postpaid

[ Text Ednar on cassette tape gves you Ihe abiity to
nsert detete or edi! lines and words 11om your programs
while they are aisplayed on your video monilor {Acd
printer and you can use ELF IV to type error free letlers
plus nsert names and addresses Irom your maiing st )
$19 95 postpad

. Assembler on casselte tape Vansldles assembly
tanguage programs inlo hexidecimal machine coge for
ELF 1 use Mnemomc abbrevighions tor insliuctions
{ralher than numerics; make programs easier 1o read
ang help prevent errors $19 95 postpaid

_ Disassembler on casserle tape 1akes machine code

programs and produces assembly language source st
1ngs 10 help you undersland and improve your progiams
$19 95 on cassette tape

SAVE $9 90— Tex! Editor Assembier & Drsassembier
purthased together only $49 95! tRequire Video Dis
play Board plus 4k memary §

O ELF W Light Pen. asspmbled & tested $7 95 plus $1
p&h

Z ELF W Color Graphics & Music System Board kit
$49 95 plus $2 p&n

Z ELF 1l connects directly 10 1he video input of your tv
set wilhou! addiional hardware fo connect ELF 1l 10
your anlenna fermindls insteac order RF Modulalor
$8 85 poslpaw

Coming Soon A D D A Converter Controiler Board
and more'
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watts then allowed. The AT-1 was designed
for crystal-controlled operation, since Nov-
ices were then restricted from using VFO
(variable frequency oscillator) control. Sport-
ing a three-tube lineup—a 5U4G rectifier, a
B6AG7 oscillator-multiplier, and a mighty 6L6
power amplifier with a link-coupled output
tank circuit—the set was bilied by Heath as
the “best dollar-per-watt buy on the market.”
Priced at $29.50, FOB Benton Harbor, it
probably was. The accessory AC-1 single-
wire antenna tuner was all of $14.50.

Once upgraded to General, the ex-Novice
almost certainly put together the accessory
VF-1 VFO kit, which afforded him across-the-
bands flexibility for an additional $19.50 (the
VFO was designed to simply plug into the
AT-1). TVI was a problem for our beginner,
especially when he attempted to operate on
the three highest of the AT-1's bands, which
the 6L6 final amplifier reached by “"doubling”
the input frequency. Efficiency was thus re-
duced, and copious harmonics that fell into
the TV channels were generated.

Our now more experienced ham soon real-
ized the operating drawbacks of his equip-
ment. Shortly after he shucked his 1-year
nonrenewable Novice ticket, he saw that a
deeper investment wouid be prudent. So he
searched the local ham shops. checked out
the rigs of neighboring amateurs, and
scoured the mail-order catalogues of such
outfits as World Radio Laboratories, Walter
Ashe, Allied Radio, and Fort Orange Radio
Distributing Company for gear more fitting his
new status as a General ticket-holder. Ex-
tremely popular receivers of this period were
several of Hallicrafters’ popular SX-series;
the Hammarlund HQ-line; the RME 4300 and
6900; and better National sets such as the
NC-300 “dream receiver,” to highlight but a
few. Well-heeled hams plunked down green-
backs for sets like the Hammariund Super
Pro or Pro-310. the National HRO-60 or
NC-400, or the TMC (Technical Materiel
Corp.) GPR-90. All these sets used tubes,
and many of the top-of-the-line receivers
compete favorably even today with the cur-
rent crop of imported, solid-state sets.

Once the receiver was upgraded, the next
step was a better transmitter (few transceiv-
ers were around then). The E. F. Johnson
Company entered the market about this time
with several very impressive transmitters—
probably the first that could be purchased
either as kits or as fully-assembied, ready-to-
go rigs, Beginning with the Viking | and Viking
II, Johnson rapidly added high-quality AM
and CW transmitters such as the Valiant,
Pacemaker, Challenger. Adventurer, Invader
and many others that could take care of al-
most any ham need. Very likely, the new
General operator settled on the Viking Rang-
er, Johnson's compact, 75-watt CW, 65-watt
AM phone transmitter—a good buy, as it
turned out. With bandswitching from 160
through 10 meters, the set had a stable, built-

’ in VFO (one of the first), and smooth break-in

CW keying circuitry. The kit came complete
with tubes for $229.50, and the wired and
tested version cost $100 more.

Still Good Today? Is this equipment hope-
lessly antiquated. suitable only for nostalgic
recollection and a place on a closet's top
shelf? Not at all! In good condition, much of
the tube-heavy gear of the 50s and 60s does
have a place in the newcomer's hamshack.

{Continued on page 96)
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Light years ahead

with information on software, hardware, simulations, circuit
design, robotics, languages and compilers, computer games,
custom systems design and a universe of applications.

Through each exciting issue of BYTE, the computer games,and practical personal

business

leading magazine in the personal computer programs. Each monthly issue has authoritative

field, you’ll be kept informed of the latest fast- yet easily read coverage of principles of hard-
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4:30 PM (ET). Monday through Thursday
and until noon on Friday. Dial Toll
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dents dial 1-924-7217.
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They look expensive.
hey sound expensive.
But they re not because you
build them yourself.

The Magniﬁent Schober Elecronic Organs.

Imagine the pride and joy of owning one of the world's great organs. And for up to
50% less than an instrument of comparable sound and quality. Schober organ
kits come in 5 different styles and sizes 1o fit your musical taste and budget.

Mail this coupon today for free information.

The Schober Organ Corp., Dept. PE-85
43 West 61st Street, New York, N.Y. 10023 .
[1 Send me free catalog. [J Enclosed is $1 for your 12" demo record.

Name
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City State Zip
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{Continued from page 94)

He can, indeed, save a great deal of money
by purchasing older equipment, which sells
for but a small fraction of its showroom ticket.
Using 50s equipment and accessories, he
can likely get on the air for $100 or 150; per-
haps less. Of course, most of the older AM-
only transmitters and cheapie “clunker” re-
ceivers are passe, but many of the “quality
gear"” of the era are suitable for use today.

This is especially true of older CW trans-
mitters, particularly those having built-in
VFOs and a fair amount of power. Most of
them were well-engineered and are still good
“first rig” buys for the Novice or Technician
who wishes to “get his feet wet” on CW. Per-
fectly suitable for CW work (forgetting any of
the rig's AM capabilities) would be transmit-
ters such as the Heath DX-100 and TX-1, the
Collins 32v2 and 32V3, the Ranger | and I,
Valiant | and Il, the Navigator, Globe Scout,
and Globe King 500. Also usable are several
of the Ailied Radio/Knight-kit rigs such as the
T-50, T-60, and T-150.

As for receivers, the best, most expensive
ones were far ahead of their times and are
still good bets despite major technological
advances. Among these are the National
HRO-60 and NC-400; the Hammariund
SP-600, Pro-310, and HQ 145, 170 and 180;
the Hallicrafters SX-88, SX-100 and SX-101;
and the Collins 75A3 and 75A4.

What to Look For. If you're interested in
outfitting your shack with some of the older
gear, be sure you know what you are getting
and that the price is fair and reasonable. Re-
alize that most older sets will need some
work to get them on the air (at least an align-
ment and tube-check) and that the separate
transmitter and receiver set-up will require a
TR (transmit-receive) switch or relay.

The best way to buy is probably from a
friend who is a ham or through an established
dealer. Other possibilities are the “for sale”
columns in the various ham magazines,
swap-and-sale newsletters, hamfest swap
meets, and radio-club auctions. Don't buy
what is obviously butchered or junked, and
be especially cautious about kit-constructed
gear. Check out the “insides" before clinch-
ing a deal, and ask for a service manual in
hopes that the seller still has one. Finally, rely
on the advice of an older, more experienced
amateur; he may have at one time owned
and operated exactly the equipment you're
looking for.

A good way to learn about the specs of
these old sets is to read the ads and product
reviews in the back issues of the ham maga-
zines. Scan the back issues at your local li-
brary, or better yet, scan the hamfests for
back issues of the old magazines yourself,
and build your own file. Old issues can usual-
ly be obtained for 5 or 10 cents a copy and
they make for good reading as well.

If some of the "Golden Oldie" equipment
strikes your fancy, don't feel outdated or em-
barrassed. In fact, once you start to look
around, you'll find that the best of the old gear
is being chased by those who recognize a
good buy. Moreover, some may even be in
short supply. Many hams take the same pride
in operating “‘classic” equipment as do old-
time car buffs, and you may be surprised to
find that the payoff in operating satisfaction
and downright “fun” is far greater than with
modern equipment. Old gear may give your
hobby a new twist. &

POPULAR ELECTRONICS
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Corner

By Forrest M. Mims

VOLTAGE-TO-FREQUENCY CONVERTERS

a fixed time interval determined by the values
of timing components Rt and C1. Cepending
on many factors. this one injection of charge

ANY INTERESTING circuit applications
have been made possible by some rela-
tively new monolithic ICs that convert volt-

+Vv +V +V
CONSTANT —

CURRENT
L SouRCE

Ry R,
CURRENT

SwrTcH
oUTPL T
?——— FREQUE NC
INPu T 4
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SHOT |9 4

COMPARATOR

-

C/ R/

Fig. 1. Functional diagranm of a typical voltage/frequency converter.

ages applied to their inputs into pulse trains
whose frequencies vary in step with changes
in the input voltages. In the past, voltage-
to-frequency or simply V/F converters were
available only as expensive hybrid moduies
or do-it-yourself patchwork versions made
from IC timers and op amps. This month,
we’'ll [ook at several straightforward applica-
tions for two new V/F chips. Because these
chips can also function as frequency-to-volt-
age (F/V) converters, those applications will
be covered in a future issue.

Fig. 2. Voltage-
to-frequency
converter using

a 9400 IC.
VI/F Converter Basics. Figure 1 is a sim-
plified block diagram of a basic V/F convert- R/
er. The circuit functions as a refaxation oscil- 700k
lator whose frequency is determined by the 7Y
. ) R R2.
voltage applied to the noninverting input of oY
HE

the comparator. If capacitor C1 is initially dis-
charged, the output of the comparator will
switch to the positive supply voltage as soon

|

might develop avoltage across C1 thatismore
positive than the input voltage. If this hap-
pens, the one-shot will not be triggered again
and will remain in its “off' state. The com-
parator will continue to monitor the input.

This charging cycle will be repeated any
time the input voltage becomes more positive
than that across C1. In the meantime, C1 is
gradually discharged by R1. Should the volt-
age across C1 fall below the input voltage,
the charge sequence will be repeated—even
if the input voitage has not changed.

This automatic tracking process, known as
charge balancing, enables the circuit to gen-
erate a pulse train whose frequency is pre-
cisely proportional to the input voltage. The
output pulses developed by the one-shot tim-
er are buffered by transistor Q1.

This is a highly simplified description of
how most V/F converters work. For more de-
tails, see Walter G. Jung's "IC Timer Cook-
book” (Howard W. Sams and Co., 1977, pp.
184-192). The data sheets for the various
V/F ICs also include good explanations of
how they operate.

Teledyne 9400 V/F Converter. This 14-
pin DIP incorporates both CMOS and bipolar
circuitry on a single silicon substrate. The re-
sult is very low current comsumption, typical-
ly 3.5 mA when the IC is powered by a single
9-volt battery. The chip can, however, be
powered by either a dual- or single-polarity
supply. Figure 2 is the schematic of a V/F
converter made with a 9400 and some exter-
nal parts. The circuit, which is powered by a
single-ended supply, was adapted from one
appearing in the manufacturer's data sheet.
A breadboard version that | assembled be-
gan to emit an output signal with a frequency
of 0.3 Hz when the input voltage reached
0.25 volt. The maximum input voltage to
which the circuit would respond was exactly
8 volts when the circuit was powered by a
9-volt alkaline battery. The output frequency
corresponding to this input voltage was 13.53
kHz. A piot of the output frequency versus the

#9v

10 OUTLPLIT

7 7¥00 > FREQUENCY
2
s
3
ca
P‘//Z ik

as the input voltage becomes positive. This
triggers a one-shot timer that closes a switch
to connect a constant current source to C1 for
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Fig. 3. Output
frequency vs.
input voltage
for 9400 V/F
converter
circuits.
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input voltage at half-volt intervals for the pro-
totype circuit is shown in Fig. 8. The striking
linearity of this chip's output-frequency/input-
voltage characteristic, which in this case ex-
tends over a five-decade frequency range, is
characteristic of V/F ICs.

The output frequency of the circuit in Fig. 2
can be increased o a maximum of 100 kHz
by reducing the values of C1, C2 and R2. The
9400 data sheet gives detailed information.

9400 Digital Data Transmission. Fre-
quency shift keying (FSK) is a complicated
name for a very simple way to transmit digital
data. In most digital electronic circuits, the
logic O's and 1's of a binary signal are repre-
sented by two voltage levels. FSK data trans-
mission assigns one audio-frequency tone to
logic 0 and a second (usually higher) fre-
quency to logic 1.

This permits a stream of bits to be transmit-
ted over a pair of wires, by radio, or by light.
At the receiver, a frequency-to-voltage (F/V)
converter transforms the received tones back
into two distinct voitage levels.

A block diagram of a basic FSK data trans-
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many different FSK transmitters, each with
different 0 and 1 frequencies, to share a com-
mon transmission channel. Of course, each
information (nottransmission) channe! will re-
quire a separate FSK receiver.

9400 Frequency Modulator. Several ar-
ticles in this magazine have described ways
of transmitting information over a puise/fre-
quency-modutated beam of infrared radiation
emitted by a LED or injection laser. This
method of light-beam modulation is superior
to amplitude modulation because each puise
transmitted has the same amplitude, usually
the maximum signal power the transmitter
can radiate. The received signal is not as
subject to fading as that in an AM system
when propagation conditions change or when
the transmitter-to-receiver distance changes.

The 9400 and other V/F converters can be
used as exceptionally linear frequency modu-
lators. Figure 5, for exampie, shows a basic
FM transmitter that will transform an audio
signal such as voice into a train of vari-
able-frequency pulses suitable for driving a
LED or modulating a radio tranismitter.

Note that the duration of the pulses in the
output signaiis variable. For several reasons,
it's desirable to drive a LED with puises of

TyYPICAL TRANSMITTER OFPERATION
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Fig. 4. A 9400 FSK binary data transmission system.

mission system is shown in Fig. 4. Potentiomn-
eter A1 in the transmitter input network per-
mits the quiescent output frequency to be
preset to any convenient value. This permits

RECEIVER ~DEMODULRTED

S/6GNAL-

SEE FIG.2. NOTE MODIFIED .
NPUT NETWORK, INCLUIDING

FREQUENCY
SMODULATED
SIGNAL

Fig. 5. A 9400 frequency-modulated transmitter.
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uniform duration, especially in a long-range
voice-communication system in which the
LED is driven by ampere-ievel current pulses.

The circuit shown in Fig. 5 can easily be
modified to accomplish this purpose. One
possibility is to connect its output to a one-
shot that delivers a pulse of uniform duration
to the LED each time a puise is generated by
the 9400. Another is to trigger the gate of an
SCR which, in turn, dumps the charge that
has accumulated in a capacitor through the
LED. Still another method is to trigger a tran-
sistor which then dumps charge from a ca-
pacitor through the LED. Whichever means
you select, it's important to make sure that
the pulses from the one-shot are not too
wide. Otherwise, some of the closely spaced
pulses generated by the 9400 will be missed,
resulting in distortion.

The frequency moduiated signal must be
demodulated after it is received. One way tq
accomplish demodulation is to connect a
one-shot to the receiver output, the method
employed in the P/FM laser receiver de-
scribed in the 1979 Electronic Experimenter’'s

POPULAR ELECTRONICS
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with the 9400, | received a few sample
LM331 V/F converters from Robert A. Pease,
a staff scientist for National Semiconductor.
The LM331 has a guaranteed linearity of at
least 0.01 percent when connected in the V/F

/oeoi g ¥ mode. Like the Teledyne Semiconductor
B/ 7 R7 9400, it can be operated from a single-ended
1OOK 6.8k or dual-polarity supply. and can generate an
(VARIAB—E 5 output frequency of up to 100 kHz.
VOrLTAGE Figure 6 shows a basic V/F converter
SourRCE adapted from the LM331 data sheet. Potenti-
CI A LMm33/ ometer R1 serves as a voltage divider that
O uF |2 FREGuENCY  delivers a variable input voltage to the V/F
QUTFUT circuit. A breadboard version of this circuit
yielded the plot of voltage versus frequency
03* shown in Fig. 7. The increasing nonlinearity
O~ in V/F operation when the input voltage ex-
ceeded 8 volts is probably due to my use of
4 standard-tolerance components. For
+0.03% linearity (typical). use 1% tolerance
resistors for R4 and R7 and a low-tempera-
X ture-coefficient capacitor for C3.
_J SEE TEXT One of the simplest applications for the
- LM331 is the ultra-stable oscillator shown in
- Fig. 8. This circuit. which Don Pease of Na-
Fig. 6. Voltage-to-frequency converter using an LM331. tional Semiconductor described in Electronic
Handbook (F. Mims, “Semiconductor Laser NON—L INEAR
Communications  System,” pp. 64-73). fESPaNSTE
Another demodulation system empioys a 0o (SEE TEXT) <
phase-locked loop, a method covered in a
prior installment of “Experimenter’'s Corner™ ~ 7
("Puise Modulation and Phase-Locked N P
Loops,” May 1976, pp. 101-102). That col- 3 o
umn aiso described a simple two-transistor ~ -
P/FM LED transmitter. N e
There's insufficient space in this columnto V€T L
cover 9400 V/F frequency modulators in de- 5 b e '
tail. If you would like to see a construction g L /,/
story or a column describing in detail a P/FM o #! “
light-wave communicalion system that em- X ! /
ploys a 9400 or similar V/F converter, senda =~
postcard with your comments to this column 3 2
in care of POPULAR ELECTRONICS. If there is L.
sufficient reader interest, | will probably un- TT
dertake such a project. < ; s e : 1 1 i i )
¢ / 2 3 + & 7 8 7 0
WINPT VoL TAGE 7VOLTS)
National LM331 V/F Converter. After
spending a good deal of time experimenting Fig. 7. Outpul frequency vs.inpul voltage for LM331 V/F converter,
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* SEE TEXT

Fig. R LM331 operated as stable frequeney oscillator.
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Design (December 6, 1978, pp. 70-76). has a
frequency stability of +25 parts per million
per degree Centigrade (ppm/C) if low-tem-
perature-coefficient parts are used for R3, R4
and C2. These components determine the
output frequency of the osciliator.

Note that R1 is composed of two 15,000-
ohm resistors in series. Don recommends
that these resistors and the one used for R2
be from the same production batch. This
makes the circuit from five to ten times more
immune to temperature changes than it
would be if R1 were a single 30,000-ohm re-
sistor. Incidentally, although these resistors
should have a tolerance of no more than 1%
for best results, the circuit will operate (but
with less accuracy) if standard 10% tolerance
resistors are used.

Like the 9400, the LM331 is not yet readily
available from many of the hobby distributors
who advertize in this magazine. but it will be
as soon as the demand exists. Until then you
can get the LM331 from Hamilton/Avnet,
Schweber, Hall Mark, Sterling or any of the
dozens of major industrial distributors who
handie National Semiconductor parts. <
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By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer o OHLY . .
Terminal '149%

The Netronics ASCII/BAUDOT Computer Terminal Kitisa
mluoprouescor -controlied, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate, R$232-C or 20 ma. output, tull
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASC11 upper/lower case
wet with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock hey, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and El F products by Netronics.

The Computer Terminal requires no 1/O mapping and
includes 1k of memory. character generator, 2 key rollover,
processor controlied cursor control, parallel ASCLI/BAUDOT
to serial conversion and serial to video processing—tully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long lite.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a paratlel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial 170
on your computer or other interface, i.e.. Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, comernng to data 10 video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: /.5 P/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCI! ¢ Outputs: RS232-C or 20 ma. current loop
* ASCH Character Set: /28 printable characters—

afT§ eBuapvilifalo ey ? 25 [ 0e
1944k’ (e, -, 70123456789 ;{=)7

SABCOEFGHT JKLIHOPORSTUNRYZ [N )" _

Y d::dthhuklnnnﬂritlw:u{.}-vl

BAUDOT Character Sel 1B 2
RSTUVWXYZ- :’JBM) 9014"7 2/68'
Cursor Modes: Home, Bml«space Hormmml Tab, Line Feed,
Verticul Tab, Curriage Return. Two special cursor sequences
are provided for ubsolute and relative X-Y cursor addressing ¢
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™ issistance, Etc. Cah (203) 3549375 o 1
Netronics R&D Lid., Dept. PE-10
333 Litchfield Road, New Milford, CT 06776

Pleuse send the wems checked below—

O Netronics Stand Alone ASCIH Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling.
Deluxe Steel Cabinet tor Netronics Keyboard/Termi-
nal In Blue/Black Finmish, $19.95 plus $2.50 postage
and handling.
Video Display Board Kit alone (less keyboard), $89.95

!
1’
E
I plus $2 postage & handling.
1
I-
l
I

COMPLETE

12" Video Monitor (10 MH, bandwidth) fully assem-
bled and tested. $139.95 plus $5 postage and handling.
RF Modulaior Kit (to use your TV set fer a monitor),
$8.95 postpaid.
S amp Power Supply kit In Deluxe Steel Cabinet
(+8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus 32
postage & handling.

Tnul Enclosed (Conn. res. add sales tax) $ _

D Personat Check
[J Visa
Acct. #
Signature -

[] Cashiers Check/Money Order
[J Master Charge (Bank # )

Exp. Date

Print
Name

Address -

City _ -
|

State ___ .
-— D Send Me More Information s
CIRCLE NO.37 ON FREE INFORMATION CAR
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Computer Bits

MODERN MUSIC

E HAVE recently had opportunities to
test many computer “plug-in” music
systems. Like so many other computer peri-
pherals, music boards have been evolving
rapidly and have come a long way from those
that could handle only a couple of octaves in
a single raspy ‘voice” and play only one mel-
ody for a minute or so. Now. the number of
voices has increased. and the duration of the
melodies depends only on the amount of
RAM available. Software has also become
more complex so that just about all musical
parameters can be controlled. Some music
programs have the appearance of high-level
language and require no computer expertise.
One of the newest music systems is the
ALF Music Synthesizer. which is compatible
with the Apple |l and is $265 from ALF Prod-
ucts (1448 Estes. Denver. CO 80215: Tel:
303-234-0871). Available from Apple deal-
ers. this single-board plug-in is a three-voice
synthesizer with hardware control of pitch
and volume. All other effects are controlled
by software. It aiso takes advantage of Apple
graphics in a unique manner Audio range is
eight octaves.

The system requires a 32K Apple ll. a cas-
sette recorder and an external hi-fi audio sys-
tem. Stereo provisions are made and up to
nine voices (using three boards) can be han-
dled. The cassette furnished with the board
contains two (integer) BASIC programs. four
two- and three-voice melodies, programs for
use with a disk. and an extended playing pro-
gram.

The first program. called “Introduction.” ex-
plains basic music synthesizer terminology.

By Leslie Solomon
Technical Director

and provides some hands-on experiments to
llustrate the concepts The second program,
called "Entry.” is used to enter and play me-
lodies—either from the cassette or created by
the user. When “Entry” is run, a high-resolu-
tion graphics disptay appears on the monitor.
Since the image does not require color. a
good monochrome CRT is suggested.

Unlike older music systems where non-
musical combinations of letters. digits and
other symbols are used to specify a particular
note or other parameter. the ALF board actu-
ally displays the treble and bass staffs. Along
the bottom of the display is a set of seven mu-
sical notes (from a whole note to a 64th) a dot
(time) modifier. and a ~3° modifier that
causes the selected note to be multiplied by
25, Also shown are the three incidentals
(sharp, flat. and natural). a rest symbol. nght
and teft arrows. and a speaker symbol

An up-arrow cursor. controlled by pad-
dle-0. can be positioned under the desired
symbol. while a “flying saucer’ symbol. con-
trolled by paddie-1. can be positioned as de-
sired on the staffs. The display 1s compieted
by three editing commands: DEL (delete).
INS (insert) and T!E (tie two notes together).

To create a melody. a key is determined by
typing In (for example) "KEY:3F" and the
three flats appear correctly positioned on
each staff The tempo might then be selected
by typing in "TIME:*:" and the large *; wouid
appear In the correct position. All other pa-
rameters are determined by typed-in editing
commands.

Paddle-0 is positioned to the desired note
or other command. and paddle-1 is used o
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The ALF Music Synthesizer displays treble and bass stafts and various music synmbols,
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position the “‘flying saucer” as desired on the
staff. The other voices are entered by typing
in the Part number. Paddle pushbuttons are
used to enter the data. Thus, music is "writ-
ten” in the conventional way. Once a melody
has been either created by the user or taken
from the cassette, each measure can be se-
quentially displayed and, if desired. any ele-
ment can be modified. Other than the dis-
played "menu,” there is another set of com-
mands that can be typed in for more detailed
musical creations. The manual explains all of
these commands.

We tested the system on our 32K Apple.
along with a monochrome monitor, a cassette
recorder. and a hi-fi audio system. A good au-
dio system should be used since the comput-
er music system can produce a wide variety
of sound effects—comparable in many re-
spects to an expensive music synthesizer.
The user has fuil control over attack. sustain.
decay. and other music parameters.

Each of the four melodies provided on the
cassette was loaded and played in turn. The
audio portion is surprisingly excellent and
provides a new world of sound effects from a
low-cost computer plug-in. The video display
consists of two to six (depending on the num-
ber of voices used) horizontal lines having a
bright spot to indicate the position of middle
C. As the melody progresses, small blocks of
light “dance" in step with each voice. The
brightness of each dancing biock is deter-
mined by the voice amplitude. Although
meaningless as far as the music is con-
cerned. the display is fascinating to watch.

After playing the prerecorded melodies, we
experimented with our own music. Within
about an hour. we had scored our first two-
voice fugue {from sheet music). After playing
it, we experimented with the various musical
parameters and came up with some really
strange synthesized tones. If you are serious
about computer music, we suggest the use of
two (or even three) ALF boards so that you
can piay six voices in stereo.

There is no doubt that, because it requires
no computer know-how, the ALF synthesizer
will be greatly appreciated by music students
and teachers with access to an Apple Il. ALF
also makes available a 16-song cassette
($14.95) that is not only excellent from a mu-
sic viewpoint, but also provides a good train-
ing aid in illustrating the use of six indepen-
dent voices.

SOL Users Group. Since the demise of
Processor Technology, many SOL users
have been lacking a source of hardware, soft-
ware, and maintenance information. These
are now availabie from the Proteus Group.
c/o0 Stan Sokolow. 1690 Woodside Rd.. Suite
219, Redwood City, CA 94081 (Tel:
415-368-3331).

RAM “EYE’S.” According to Case Western
University Robotics Lab., you can use a 1K
dynamic RAM chip (of the 4008 family) as a
fow-cost image sensor. Carefully pry off the
thin metal lid, being careful not to damage the
tiny internal wiring. Focus an image on the
RAM surface and write 1's into the RAM.
When you read the RAM, where light fell on
the array, there will be 0's and where the ar-
ray was dark, the 1's will remain. The 4008 is
pin-compatible with the 2102, but it needs
— 12 volts on the ground pin.

System 68. A ferroresonant constant-volt-

OCTOBER 1979

Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level “‘A " —at $129.95—is your starting point.

Starting at just $129.95 for a Level ‘‘A"’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM controller, or IBM-
formatted 8" disk small business system. ..yet you're never
forced to spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu. thereby
giving you immediate access 10 all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible}—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"" diskettes
or standard 1BM-formatted 8'" disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if vou don't have them already),
Explorer/85 lets you begin computing on a significant level. . .
applying the principles discussed 1n leading computer maga-
zines. . .developing **state of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85°s 1 evel ‘A’ system features the advanced Intel
B08S cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.

{Level *'A"" makes a perfect OEM controller for industrial
ilable in a special Hex Version which
¥ can be programmed using

the Netronics Hex Keypad/
Display.)
PC Board: glass epoxy, plated
through holes with solder mask
* 1/0: provisions for 25-pin
(DB25) connector for terminal
Level A’ ar $129.95 is a serial 170, which can also sup-
complete operating system, POrL 2 paper tape reader
perfect for beginners, hob- . ..provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-
put. . .cassette tape recorder output...cassette tape control
output, . .speaker outputl... LED output indicator on SOD
(serial output) line. . . printer interface (less drivers). . .total of
four 8-bit plus one 6-bit 17O ports *Crystal Freguency: 6.144
MHz ¢ Control Switches: revet and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ® Counter/Timer: programmable, 14-bit
binary ® System RAM: 256 bytes located at F804, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. .. RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at F@98 leaving 8008 free for user
RAM/ROM. Features include 1ape load with labeling . . .1ape
dump with labeling. . .examine/change contents of memory
...insert data...warm start...cxamine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to exccution address. . .
move blocks of memory from one location to another. . . fill
blocks of memory with a constant . .display blocks of memory
.. .automatic baud rate selection. . .variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. ..
tape dump with labeling. . .examine/change contents of mem-
ory...insert data. .warm start...examine and change all

-,

P Notronics R&D LIg,, BT, PE10 e

l 333 Litchfield Road. New Milford, CT 06676

registers. . .single step with register display at each break point
...g0 to execution address. Level A’ in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
= Hex Keypad/Display

;  Specifications

~ Calculator type keypad with 24
= system defined and 16 user
defined kevs. 6 digit calculator
type display which displays full
address plus data as well as
Hex Keypad/Display. register and status information.

Level “B” Specifications

Level'*B" provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . .address and data bus drivers for
onboard expansion. . . wait state generator (jumper selectable),
to allow the use of slower miemories. . .two separate 5 volt
regulators.

= Level “C” Specifications
- i Level C* expands Explorer’s
motherboard with a card cage,
allowing you 1o plug up to six
S-100 cards directly into the
- motherboard. Both cage and
Explorer/85 with [ I cards are neatly contained inside
*C ' card cage. Explorer's deiuxe steel cabinet.
Level “*C*" includes a sheel metal superstructure, a S-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number ol S-100 connectors
Level “D” Specifications
Level “*D' provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k {plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0009 to EFFF in 4k blocks.
Level “E” Specifications
Level “E’" adds sockets for 8k of FPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat sink. filtering and decoupling components.
Sochkets may also be used for soon 1o be available RAM I1C's
(allowing tor up 1o 12k of onboard RAM).

Order A Coordinated

Explorer/85 Applications Pak!

Experimenter’s Pak (SAVE $12.50)—Buy Level **A’* and Hex
Keypad/Display for $§199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level “*A,"" ASCIl Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy jevels ‘A, "B,”
“C,"” “D,” and “'E’" with Power Supply, ASCII Keyboard
Computer Terminal, and six S-100 Bus Connectors for $514,75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user's manual plus FREE postage & handling!

Business Pak (SAVE $89.95)—Buy Explorer/85 Levels “A,""
**B,”” and **C" (with cabinet), Power Supply, ASCIl Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4"" minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375

sonalized disk operating system—just

Please send the items checked below—
l O Explorer/85 Level “A’ Kit (ASCII
Version), $129.95 plus $3 p&h.
| O Explorer/ss Level “A™ Kit (Hex
Version), $129.95 plus $3 p&h.
I O 8k Microsoft BASIC on cassette
tape, $64.95 postpaid.
l O 8k Microsoft BASIC in ROM Kit
(requires Levels “*B,” **D,"" and “‘E'"),
l $99.95 plus $2 p&h.
O Levet *‘B'’ (S-100} Kit, $49.95 plus
l $2 p&h.
[J Level **C** (S-100 6-card expander)
l Kit, $39.95 plus $2 p&h.
O Level D" {4k RAM) Kit, $69.95
I plus $2 p&h.
O Level “E’ (EPROM/ROM) Kit,
I $5.95 plus 50¢ p&h.
O Deluxe Steel Cabinet for Explorer/
l 85, $49.95 plus $3 p&h.
0 ASCH Keyboard/Computer Ter-
l mingl Kit (features a full 128 character
set, upper & lower case, full cursor con-
l trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma. 1/0, 32 or 64 char-
l acter by 16 line formats, and can be
used with either a CRT monitorora TV
I set (if you have an RF modulator),
$149.95 plus $2.50 p&h.
O Hex Keypad/Display Kit, $69.95
L T F 7 J |

plus $2 p&is.

O Detuxe Steel Cabinet for ASCII
Keyboard/Terminal, $19.95 plus $2.50
p&h.

O Power Supply Kit (+ 8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2
p&h

O Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

0 RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
to 64k}, $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kity 5589.95 plus $2 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k}, $139.95
plus $2 p&h each.

O Intel 8085 cpu User's Manual, $7.50
postpaid.

{0 Special Computer Grade Cassette
Tapes, $1.90 each or 3 for $5, postpaid.
O 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Density Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

plug it in and you’re up and running!),
$699.95 plus $5 p&h.

OPower Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Detuxe Case for North Star Diskl
Drive, $39.95 plus $2 p&h.

[0 Experimenter's Pak (see above),l
$199.90 postpaid.

O Student Pak (see above), 5319.85|
postpaid.

O Engineering Pak
$514.75 postpaid.

O Business Pak (see above), 51599.40|

(see abovc),l

postpaid.

Total Enclosed $ l

(Conn. res. add sales tax) By—

O Personal Check OJ M.O./Cashier‘sl

Check O visa {J Master Chargel
(Bank # ___ _ _)

Acct. # I

Signature Exp. Date

Print l

Name I

Address I

City

State Zip.

. S D BN S S s s vmm o #m (] Send Me Information -J

CIRCLENO.38 ONFREE INFORMATION CARD
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Southwest Technical Products Corporation
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

CIRCLENO.59ONFREE INFORMATION CARD

age power supply drives this new computer
system. It has an SS-50 motherboard that
contains 15 50-pin and eight 30-pin gold-plat-
ed connectors. Built around a 6800 CPU, it
can accommodate up to four 2708 PROMs
and three independent programmable soft-
ware timers. It comes with up to 16K of soft-
ware-addressable static RAM board organ-
ized into four separately controlled 4K blocks.
DIP switches are provided to permit use of
existing SWTP and MSI software. Output is
video, and the system uses the GMXBUG 3K
ROM monitor that contains standard utility
functions and routines that facilitate software
development. Address: Gimix Inc., 1337
West 37 Pl, Chicago, IL 60609 (Tel:
312-927-5510).

Multiple A/D Corversion. The AIM161
features 16 100-microsecond conversion-
time 8-bit analog inputs. It has a three-state
output and requires one 8-bit computer out-
put port for control and one 8-bit input port for
data. Interfaces are availabie for PET, KIM,
and TRS-80 microcomputers, with others
soon to be available for other computers. The
A/D converter can be provided with a number
of peripherals. These data-acquisition mod-
ules (DAMSs) are available for $159 each. Ad-
dress: Connecticut Microcomputer, 150 Po-
cono Rd., Brookfield, CT 06804 (Tel:
203-775-9659).

Video Monitor. The Video-100 is a solid-
state video black-and-white monitor using a
12" CRT. Video bandwidth is 12 MHz, and re-
solution is 650 lines minimum in the central
portion of the CRT and 550 lines minimum
beyond the central 80% of the screen. Video
input is 0.5 volt composite sync at 75 ohms.
The monitor is 1114" high, 164" wide, and
115" deep. It weighs 14 Ib, and is equipped
with all conventional controls. $149. Address:
Leedex Corp., Elk Grove Village, IL 60007
(Tel: 312-364-1180).

Graphics Board. The CGS-808 is a color
graphics board for the S-100 bus. or it can
starid alone. It contains its own on-board mi-
Croprocessor, requires N0 memory space.
and eliminates the need for software driver
routines. It generates an 8-color display with
12 different programmable and software-
selectable modes simultaneously. The al-
phanumeric mode has an internal character
generator to disptay 32 characters on 16
lines, with two colors per character and in-
verse video. There is room for an EPROM for
custom characters or graphic symbols. Up to
128 different 8-x-12-dot characters can be
displayed. Two semigraphic modes have dis-
play densities of 64 x 32 and 64 x 48 ele-
ments in 8 colors. Eight different graphic
modes up to 256 x 192 in two cblors are
available. Output is composite video at 75
ohms. R-Y, B-Y and Y signals are available
for connection to a color monitor. The board
comes with software. Address: Biotech Elec-
tronics. Box 485. Ben Lomond, CA 95005
(Tel: 408-338-2686).

Selectric lhterface. The MP-WP Selec-
tric Interface allows the connection of an un-
modified IBM Model-50 Selectric typewriter to
an $S-50 bus. Interfacing is made through a
cable assembly that plugs into a connector
provided on the typewriter. No solenoids or
typewriter modifications are required. The
typewriter 1s used as input and output. In-

www americanradiohistorv com

terface and cable, fully assembled, are
$59.95, postpaid in USA. Address: South-
west Technical Products, 219 W. Rhapsody,
San Antonio, TX 78216 (Tel: 512-344-0241).

Multi-System. The Cluster-One is a.time-
sharing disk system that uses an 8K PET as
a host, and is capablé of talking to as many
as 30 independent and different microcom-
puters at the same time. Its disk storage fea-
tures over 630K bytes single-sided dnd ovér
1.2 megabytes double-sided. As opposed to
conventional time-sharing systems, Cluster-
One allows each user to take full advantage
of his own computer, so there is little degra-
dation when the system is heavily used. Ad-
dress: Nestar Systems Inc., 430 Sherman
Ave., Palo Alto, CA 94306 (Tel:
415-327-0125).

Winchester Technology. Several read-
ers have asked about the origin of the word
“Winchester” when used to describe a partic-
ular disk drive. Apparently, early in the devel-
opment of high-speed hard-disk system, the
head was allowed to “float” 31 microinches
above the magnetic surface on a cushion of
air produced by the disk motion. When the
disk stopped, the air cushion vanished, and
the head landed on the disk, often causing
damage and loss of data.

In 1973, a new design, using a trimaran
head structure, allowed the head to float only
19 microinches above the disk, with the entire
structure (including hard disk) enclosed in a
hermetically sealed package to avoid the
possibility of external contamination (dust,
grease, etc.). The head loading is so light that
it actually rests on the disk when itis motion-
less and it takes off and lands in an area of
the disk reserved for that purposé.

The first such drives of this type from 1BM
were dual 30-megabyte configurations and
called "30-30" systems—thus the name
“Winchester.” Now, even though the drive
capacity has been raised to 70 megabytes,
the name persists.

PET Disk. The PEDISK provides both a
floppy disk and an S100 expansion chassis in
one unit. The expansion feature allows extra
170, memory, printer, telephone interface,
modems, etc. to the PET. while the floppy
disk portion allows up to four full-size disk
drives (1 megabyte capacity). Prices range
from $799.95 up. Address: CGRS Microtech,
Box 368, Southampton, PA 18966 (Tel:
215-757-0284).

$8.50 Video. The Electric Window, a mem-
ory-resident and programmable video board
that can display up to 80 characters on 24
lines, is now available for 6800 system using
the SS-50 bus. It has two character genera-
tors—one standard and the other for special
characters (APL for example). It also features
dual intensity. scrolling, descenders on low-
er-case letters, programmabie display posi-
tioning, and programmable interlaced or non-
interlaced scan. $249.95. Address: Percom
Data Co. Inc., 211 N. Kirby, Garland, TX
75042 (Tel: 214-272-3421).

Correction. The price of the Pascal Microen-
gine described in our column of August 1979
should have been $2995, and the correct
company address is Computer Interface
Technology, 201 W. Dyer Road, Unit C, San-
ta Ana, CA 92707. <&
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Soft “~ware
e SOUTCES e

By Leslie Solomon
Technical Director

6800 File Management. INDEX (INter-
rupt Driven EXecutive) operates fast because
it services 1/O by interrupts rather than poil-
ing. 1/0 devices and other system peripher-
als are treated as disk files so new devices
can be added without modifying the operating
system. Besides the 19 built-in commands,
INDEX can be expanded by adding utility
commands and driver routines. These reside
on the diskette and are loaded into memory
only when needed. Files can be assigned an
activity value as a parameter of file name and
both ASCII and binary. Disk files are automa-
tically created, allocated and de-allocated.
Files are referenced by names and parame-

ters are added for name extension, drive
number, directory level and include a file pro-
tection flag. You can also copy files, and any
standard ASCII terminal is supported. There
are more than 60 system entry points for pro-
gram linkage, and up to 16 simultaneous ac-
tive data control blocks are accommodated.
Versions are available for PerCom LFD-400,
SWTP MF-68, Smoke Signal BFD-68 disk
systems and for the Motorola EXORciser de-
velopment system. INDEX comes on two dis-
kettes with user manuai for $99.95. Percom
Data Company, 318 Barnes, Garland, TX
75042 (Tel: 214-272-3421).

Apple/8080. The Apple-80 software (on
cassette) enables any Apple If computer to
emulate an 8080. Running on any 16K or
more Apple, the software provides single-
step, trace and run modes. It also runs 8080
object code and all 8080 registers are dis-
played on the screen. Trace speed is dynami-
cally variable and can be controlied by pad-
dle-O. The 8080 I/0O ports are arranged in a
table for ease of assignment. Up to 8 nonde-
structive breakpoints may be used for easy
debugging, Eight 8080 interrupts are avail-
able and the 6502 subroutines can be called
to enable use of the conventional Apple mon-
itor. The Apple-80 cassette contains two pro-
grams. The first is a BASIC program that
forms the Apple-80 manual. The second pro-
gram is the Apple-80 itself. This machine-lan-
guage prograrﬁ enables the Apple (6502) to
emulate the 8080. An 8080 time-of-day clock
program is also included for study. $20 plus
$1.50 shipping and handling. California resi-

dents please add 6% sales tax. Dann
McCreary, Box 16435-Y, San Diego, CA
92116.

CP/M Software. An extensive 8080/Z80
disk software line in four formats has just
been made available. These include North
Star Double Density. Processor Technology
Helios 1l, MITS Altair hard sector and Ohio
Scientific C-3 disk systems. Formats previ-
ously implemented and still supported in-
clude North Star Single Density Micropolis,
iCom, SD Systems, Dynabyte DB 8/2 and 8"
IBM. Other formats are available on request.
A new addition will be available for the Heath
H8/H17 system. Running on CP/M, ali soft-
ware is $145 and includes text editor, assem-
bler, debugger and various other system utili-
ties. Other packages such as FORTRAN.,
BASIC, COBOL, and CBASIC-2 are available
as are payroll, general ledger, accounts pay-
able and receivable, word processing and
mail list packages. Lifeboat Associates, 2248
Broadway, New York, NY 10024.

LABEL-BASIC. Designed for the 6800, this
language acts as a pre-processor to transliate
programs written in LABEL-BASIC into pro-
grams using a BASIC interpreter or compiler.
As an extension of BASIC, it also provides
the capability of descriptive line labels and
variable names. Because line numbers can
be matched, programs built from LABEL-
BASIC subroutines can be appended to the
main program. This procedure is similar to
loading FORTRAN subroutines from a li-
brary, although using an editor at source

*
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CALIFORNIA

Omega Microcomputers

Quality Personal-Business Systems
Apple 11- Alpha Micro

3447 Torrance Boulevard

Torrance, CA 91344

(213) 370-1589

Rainbow Computing
Complete Apple 11 Line
9719 Rasceda Blvd.
Northridge, CA 91324
(213) 349-5560

FLORIDA

Computer Age, Inc.

Service, Support, Professionalism
At a Very Affordable Price

1308 North Federal Highway
Pompano Beach. FLA 33062

(305) 946-4999

Computer Center of The Palm Beaches
The Microcomputer Specialists

2827 Exchange Court

West Palm Beach, FLA 33409

(305) 689-3233

Advertisement

GEORGIA

Graham Business Computer
Featuring Full Line Ohio Scientitic
5725 Buford Highway

Suite 216

Atlanta, GA 30340

(404) 457-8540

MARYLAND

Comm. Center inc.
Exidy Sorcerer

Call Toll Free

Laurel Plaza-Rt. 198
Laurel, MD 20810
(800) 638-4486

MICHIGAN

Computer Center

Business Systems/Personal Systems
28251 Ford Road

Garden City, M1 48135

(313) 422-2570

The Computer Mart

We Will Not Be Undersold
560 W. 14 Mile Road
Clawson, M1 48017

(313) 288-0040

NEW JERSEY

Computer Mart of New Jersey
The Microcomputer People (R)
501 Route 27

Iselin. NJ 08830

(201) 283-0600

OHIO

Band-Orch, Inc.

Complete Ohio Scientific Line
337 East State Street

Alliance. Ohio 44601

(216) 821-2600

PENNSYLVANIA

Ripley Computers

Aftordable Computers For
Business/Churches/Home/Personal
126 N. Main Street

Souderton, PA 18964

(215) 723-1509

Dealers: For intormation about how 1o have your store listed in THE MICROCOMPUTER MART, please contact:
POPULAR ELECTRONICS, One Park Ave., New York, N.Y. 10016 « (212) 725-3568.
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Creative Computing Magazine

Creative Computing is Number 1 in applica-
tions and software. Things like: text editing,
graphics, communications, artificial intelli-
gence, simulations, data base and file
systems, music synthesis, analog control.
Complete programs with sample runs. Pro-
gramming techniques: sort algorithms, file
structures, shuffling, etc. Coverage of elec-
tronic and video games and other related con-
sumer electronics products, too.

Just getting started? Then turn to our
technology programs, and problem solving
pages. No-nonsense book reviews, too. Even
some fiction and foolishness.

Subscriptions: 1 year $15, 3 years $40.
Foreign. add $9/year surface postage, $26/
yearair.

TR
rullhh ) 220
Basic CGAMIEY |
Computer = i e
Games i

Edited by David Ahl, this book contains 101
imaginative and challenging games — Black-
jack, Super Star Trek, Horserace, lunar lander.
Play the stock market. Write poetry. Draw
pictures.

All programs are complete with
sample run and description.
@und_[sq $7.50.

listing

Are You SERIOUS About
Having FUN With Your Computer?

192 pages sot-spoaative computing

More Basic
Computer Games

Contains 84 fascinating and entertaining
games for solo and group play — evade a man-
eating rabbit, crack a safe, navigate in deep
space. 192 pages softbound. [6C2]$7.50.

Adventure

Adventure is an astonishing new innovative
game for your TRS-80, Sorcerer or PET. Search
for hidden treasure while avoiding exotic wild
animals.

For 16K Leve! Il TRS-80 and 16K Sorcerer:
(1) Adventureland, (2) Pirate Adventure, (3)
Mission Impossible, (4) Voodoo Castle, (5) The
Count. (1) and (2) for 24K PET too. $14.95 per
tape.

Free Software Catalog
Our software catalog offers over 200 recrea-
tional, educational and technical programs for
your TRS-80, Appte, PET, Sorcerer, SOL-20,
Challenger and CP/M systems. Write for your
free copy today!

To Order...

Send order and payment to Creative Com-
puting, P.O. Box 789-M, Morristown, NJ 07960.
Add $1.00 shipping and handling per order
(foreign, $2.50) N.J. residents add 5% sales
tax. Visa, MasterCharge and American Express
orders welcome. For faster service, call in your
bank card order toll free to: 800-631-8112. (In
NJ, call (201) 540-0445).

CIRCLENO.620NFREEINFORMATION CARD

WIRE CIRCUITS FASTER

WITH SOLDER-THAL PEMCIL WIRING

VECTOR P178-1

NEW IMPROVED TOOL
# Makai sidar

T e .
If unavailable locally, factory order. Add
$2.00 shipping and handling charge.
California re‘sidenls add 6% sales tax.
VECTOR ELECTRONIC COMPANY, inc.
12460 Gladstone Av., Sylmar, CA 91342

prr)

phone (213) 365-9661
twx 910-496-1539 m

CIRCLENO.57 ONFREEINFORMATIONCARD
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HEWLETT-PACKARD

Model Your Cost
HP 41C Sc ent $244 95
ard Reader/41C 159 95
=anter/41C 28995
1P 34C Scient 2495
1P 38C Bus 2895
HP 38E Bus g
HP 33C Sc ent 1445
HP 33E Scient (S
HP 37E Bus prog )
HP 32F Adv Scent L]
HP 31E Scient 1:55
HP 67 Scient Prog 29955
HP.97 Scient Print 594 95
HP 29C Sc ent ¢/m *3ush
HP 10 HH Print 13895
HP 92 Bus Punt 39995

| Wecarry an enormous stock of HP accessanes All umits come complete
One year guarantee by HP

T 53 S99 T35 2395 Speak & Spell 5495
1 PCIOOC 14695  Ti5040 8999 Date Card 7395
1158 9435 500 4295 Buwness Card 3595
187 4895 T 5200 Calus MBA 8 95
T35 3595 1 5225 Laous  TIS025 1995
T 50 3595 T2 Calan FiSOIS 6/95
125 895 75230 Caus
Huge veniory ol T accessor €5 nn hand atalt mes §scount | ces
All oty come “ongiete u ygiaranieed by Tesas istruvens
| SPECIALS 0 sal tme zone d g SS 8995

Chro graph d g 5§
A arm Chio grapn d g 8§
Satar Atwm Cror o S5
Memory Bank Caleadar 5
Aars 1 dig SS Ouar
M 1 Atarm Goldrane

18795 Godtore va late al b jhe - p ©
fhaetes men a=a 0 1Gta o ulltattin (vers lyers a - rds

SEIKO SPECIALS
320 Serkp watches to choose trom
Carasnype Toid
men 5187 95
Cartertype Tarh qodtore
witen
La qe sriec

10 ftone

Soay TV s ubi modet
Bet. ran SLEGUO

Cualus RCA Sgect VC1 201 41y autos o 78995
35 Coarglransiatora i madees  Ca us

HHS
ACA Suiectawt o+ VCT400X pe-g 99395 Owiatngeque all .1 ds Lalus

Pocesare!ob LA Add $4 95 lor shipping handheld ca cs n USA
CAres dents add 6% sa es lax
We wi heat any adverlised deal « the competit an has the gonds on hand
Goods subject to avas abidty Ashk lar gur tamous Lala 0g
I?SA. Ca | Monday thry Sat rday 7AM 1o 6PFM |
Outs de CA 10 tree (BOD!421 8045 b CA (2131381 3911 1
VISA and MASTERCHARGE CARDS accepted
OLYMPIC SALES COMPANY. INC.
216 Sowh Duleed Avm, - F.0, Box 74545
Las Aageies, CA BOOGH - {2134 381-3911 - Tulex 67-3477
CIRCLE NO. 43 ON FREE INFORMATION CARD
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code level is not required. The language is
available for 6800-based Chieftain comput-
ers and SSB disk systems and costs $59.95.
Smoke Signal Broadcasting, 31336 Via Coli-
nas, Westlake Village, CA 91361 (Tel:
213-8839-9340).

Apple Stuff. A catalog of 50 Apple Il pro-
grams includes business accounting, ac-
counts receivable, inventory, BASIC teaching
and other special business programs. The
applications support disk or tape systems
and are available in both Apple BASICs.
Charles Mann and Associates, Micro Soft-
ware Division, 1926 South Veteran Ave., Los
Angeles, CA 90025 (Tel: 213-473-0244).

TRS-80 Mail List. MAILROOM PLUS isa
record keeping and mail-list program written
for the TRS-80. Record size can be from 1 to
255 characters, and there is no need to spec-
ify field dimensions. It can sort 500 records by
category number, zip code, or last name. A
standard TRS-80 diskette (with DOS) will
hold approximately 2000 records. The pro-
gram will selectively search, display or print
records. Print option will output in either tabu-
lar form or mailing labels. Any part of a record
can be used as a search code. Thus, records
can be displayed or printed by states, zip
codes. names, cities or categories. Large
files can be selectively separated and saved
as smaller files-by state or any portion of the
zip code. Small files can be merged to create
one large file. The program requires 32K of
memory and one or more disk drives. The
program is supplied on diskette for $49.95.
The Peripheral People., Box 524, Mercer Is-
land, WA 98040.

6800 Programs. A considerable number
of 6800-based software packages including
many games, text editors, assemblers and
disassemblers, and de-bug programs are
among the many offered by catalog. Techni-
cal System Consultants, Inc., Box 2574, W.
Lafayette, IN 47906 (Tel: 317-463-2502).

TRS-80 Programs. A very complete line of
TRS-80 programs with a broad variety of
games, financial programs, chess, lan-
guages, statistics, ham radio plus a listing of
hardware accessories. Catalog available
from TRS-80 Software Exchange, 17 Briar

Cliff Drive, Milford, NH 03055 (Tel:
603-673-5144).
Apple Assembler/Text Editor. The

ASM/ED complements the facilities provided
by the Apple monitor routines. It allows you to
enter assembly language programs, edit
them and assemble them into memory. the
editor is line-numbered and allows adding
new lines, deleting lines, resequencing line
numbers, text listing, locating a line having a
specific string, and storing the edited text on
tape or disk. The assembler is one-pass
(mods are provided for two-pass operation)
that accepts free-format input containing la-
bels up to six characters, the complete 6502
opcode set, and a comment field. Multiple
source files may be assembled using a com-
mon symbol table. The assembler operates
on a memory resident source file and pro-
duces memory resident object code. The
complete package is provided on Apple cas-
sette and requires 16K of RAM. $29.95. In-
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cludes a 60-page manual and includes ship-
ping within the U.S. Add $4 for first-class
shipping outside the U.S. ARESCO. Box
1142, Columbia, MD 21044, (Tel:
301-730-5186). This company also pub-
lishes the Rainbow, an Apple Il newsletter.

Macro Assembier/Text Editor. Written
for the 6502-based PET, APPLE-Il and SYM
systems, this software package is written in
assembly language and occupies 8K of
memory starting at 2000 hex. It provides 27
commands, 20 pseudo ops and fealures
macro and conditional assembly support, ex-
tensive text editing commands including au-
tomatic line numbering, string search and re-
place. tape load/save and append com-
mands, vectors for disc system interface, free
format assembler source input, source syn-
tax similar to MOS Technology specs, and
many more functions. User manual and
either PET. Apple Il, or SYM (HS) cassette
(please specify) available for $35 plus $2
shipping/handling. C. W. Moser, 3239 Linda
Dr.. Winston-Salem, NC 27106.

6809 Cross Assembler. Designed to op-
erate under the FLEX disk operating system,
this cross-assembler is fully compatible with
both 6800 and 6809 mnemonics. Existing
6800 source listings can be directly reassem-
bled to produce executable 6809 object code.
It is also 6801 compatible. All standard mne-
monics and directives are supported, as well
as warning messages which may be enabled
or suppressed. Available in binary form on
FLEX 1.0 (8") or FLEX 2.0 (5'%4") diskette.
Manual and disk available for $100 from
Technical Systems Consultants, Inc., Box
2574, West Lafayette, IN 47906 (Tel:
317-463-2502).

PET Software. Series-One is a collection
of 25 programs for the 8K PET. There are 16
games including Space Wars, Motorcycle
Jump, Saucer Attack, Ping Pong, etc., and 9
general programs, including Mortgage Loan,
Perpetual Calendar, Elementary Math, and
Savings Account. $24.95. ADP Systems, 95
West 100 South, Logan, UT 84321 (Tel:
801-752-2770).

PolyMorphic Mailist. Designed for a 2-
drive, 32K System 8813, this program allows
the user to organize information according to
the requirements of the specific mail list. The
entry format may be organized to store spe-
cific data associated with the mailing name
and address, which may never appear on the
actual mailing label. Not only does the user
organize the entry format, he also indicates
by field which information is to be printed in
what order. This allows letter merge. The
Mailist can also be used as a general data
base organizer in which the user defines a
format he needs. PolyMorphic Systems, 460
Ward Drive, Santa Barbara, CA 93111 (Tel:
805-967-0468).

TRS-80 Electric Secretary. Wiritten for
the TRS-80 single or multiple disk systems,
and a minimum of 32K or memory, this word
processing program features a word hy-
phenating dictionary. Long words at the end
of a line need not produce large gaps in the
text. When this might occur, the program
asks the user to hyphenate the word which is
then stored in the dictionary with the correct
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hyphenation points. The text is then printed,
hyphenated and justified. File coupling per-
mits lengthy text without memory overload,
and the program is well suited for form letter
generation. Available on a formatted disc at
$75. Upper/lower case conversion informa-
tion is free upon request. The Peripheral Peo-
ple. Box 524, Mercer island, WA 98040.

PET Software. Four new PET programs,
each costing $24.95, are now available: EN-
TRY used as a general-purpose data entry
program has user-definable entry format and
may be used for a mail list, daily journal, gen-
eral ledger, record keeping, etc.; PROCESS
which is a general-purpose data process pro-
gram includes SORT, EDIT, DELETE, IN-
SERT and MACRO and is useful for merging
large amounts of data from different input
sources; DCE TEXT EDITOR/FORMATTER
features full-screen editing including cursor
movements with repeatable cursor scrolling
of pages up and down, and user definable
output margins and justification. Programs
are written in machine language with 4K
bytes free for user text data: and INVENTO-
RY that includes item number, description,
quantity on hand, reorder limit and prices. It
generates inventory and low inventory re-
ports, and can handle up to 60 items on an
8K PET. Home Computer Centre, 6101
Yonge St., Willowdale, Ontario, Canada M2M
3W2, Canada (Tel: 416-222-1165).

Program Aids for Apple. Programmers
Aid #1 package is a ROM-based library of
routines whose capabilities include high-
resolution graphics, program renumbering
and linking, tape verification, tone generation,
RAM testing and machine-language reloca-
tion. It is designed for use with the Apple Il
integer BASIC. The high-resolution graphics
allow drawing from 53,000 screen locations
in one of four colors (black, white, green or vi-
olet). Simpie BASIC commands can create
figure size, orientation and color. Additional
commands plot points, clear screen and cre-
ate background color. The Applelodeon por-
tion uses a note table stored in memory and
covers five timbres spanning four octaves.
The package costs $50. Apple Computer,
Inc., 10260 Bandley Drive, Cupertino, CA
95014, or your local computer store.

PET Workbooks. “Getting Started with
Your PET" (WB-1, $3.95) covers PET BA-
SIC, calculator and program modes, data in-
put/ouput, data representation, and cassette
storage. “PET String and Array Handling”
(WB-2, $3.95) covers string and substring
search, concatenation, replacement and ma-
nipulation, limitations and features of arrays,
subscripted variables and parallel se-
quences. "PET Graphics” (WB-3, $4.95) cov-
ers cursor control and special graphics to cre-
ate plots, histograms and sketches. “Pet
Cassette 1/0" (WB-4, $4.95) covers the cas-
sette I/O system. “Miscellaneous PET Fea-
tures” (WB-5, $3.95) covers clock, random
number generation, upper- and lower-case
characters, saving memory, etc. “PET Con-
trol and Logic” (WB-6, $3.95) covers testing
and branching, subroutines, logical opera-
tions. Binary-to-decimal and decimal-to-
binary programs are used to demonstrate
logical operations. All six books for $19.95
plus $1.50 shipping/handling. Total Informa-
tion Services, Box 921, Los Alamos, NM
87544, o
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ASSEMBLY
LANGUARGE

Programming Primers for the
most popular Microcomputers

4 280- 6800
é%sb 8080R /8085
b COMING 6809 **

These Assembly Language Programming
books view assembly language as a
means of programming a microcomputer
system. Each book explains assembly
language programming, describes the
functions of assemblers and assembly in
structions. and discusses basic software
development concepts. A special section
on structured programming rounds out
the discussion of programming examples,
which range from simple memory load
loops to complete rudimentary design
projects. Each book includes comprehen
sive coverage of the particular assembly
language, and presents a large number of
fully debugged, practical programming
examples written in the language of in-
terest. R

Tables of Contents: Introduction 10 Assembly
Language Programming. Asscmblers. The Assembly
Language Instrucuon Setr Simple Programs. Simple
Program Loops: Character Coded Data. Code Conver
ston. Arithmenc Problems, Tables and Lists.
Subroutines: Input/Quiput: Interrupts: Problem Defini.
tnon and Program Design. Debugging and  Testing:
Documentanion and Redesign. Sample Projects

“6502 ALP will be available Nov 1979 Orders cur-
rently being accepted

**6809 ALP publication. Spring 1980 Please check box
below to be notified of 1ty availability

Order Form: Pleasc send me the following

Assembly Language Programming books

Quantity Price Amount
RUROA/808% AL P | =9 50
Z80 ALP %9 50
6800 ALP 29 50
6502 ALP 49.50
Tax — Calil residents only Tax
Shipping—allown 4 weeks Shipping
iS¢ per book USA
<4 00 toreign Total
Nams
Address
City State.
Zip Phone:

Please notifv me when 6809 ALP 15 available

OSBORNE/McGraw-Hill. Inc,
(’r\ 630 Bancroft Way, Dept. A6
Berkeley, CA 94710

For faster shipment or credit card. phone(4135) 548-280%

$1064
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name

address

city state

zip
I N N N B S B B B N S A e

MAIL THIS COUPON
AND WE'LL SEND
YOU THE BEST
SPEAKER CATALOG
YOU EVER READ!

No kidding. Speakerlab’s catalog took longer

to write than some of our competitors have

been in business. In fact, we created an industry

by “building great kits so you can afford great

speakers.” %ur catalog is an invaluable
manual of speaker function

8/

,.- i and design. And, it will
W_ introduce you to the finest
-l speaker kits made

anywhere...with the

strongest money-back
guarantee. Find out for
yourself...FREE. FREE,
that is. Mail the coupon now.

/penketln

Dept.10-pe.735 N. Northlake Way
Seattle, WA 98103

10-pe B

SAVE!

MONEY o TIME o FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA.
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
| KENWOOD DYNACO

SHURE SONY

MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL —-FROM

BANK CARDS ACCEPTED
12 East Delaware
Chicaga, lllinois 60611
312-664-0020

CIRCLE NO. 27 ON FREE INFORMATIONCARD
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Operation Assist

you need information on outdated or rare
eqmpmenz-d schematic. parts list. etc —another reader
might be able to assist Simply send a postcard to Opera-
tion Assist POPULAR ELECTRONICS 1 Park Ave . New York
NY 10016 For those who can help readers please re-
spond directly to them They I appreciate it (Only those
items regarding equipment not avadable trom normai
sources are published )

Solar model CBB capacitor analyzer. Need schematic and
operation instructions. Guy Edwords. 104 Hancock, San
Francisco, CA 94114,

Lioyds model TJ1 stereo receiver and Emud model T7
AM/FM shortwave receiver. Schematic needed. Andy Kar-
pen, 2519 Manning St., Ambridge, PA 15003.

Mathatron power l0g. Need instruction, operation manual
and schematics. W. Kolb, 4610 7th Rd.. N., Arlington, VA
22203.

Tektronix model 512 oscilloscope. Need manual and any
available information on calibration. Wayne Torrey, 8354
Thunderhead Dr.. Boulder, CO 80302.

DeVry Technical institute model 1-1S oscilloscope.
Need schematics and operations manual. Andrew J. Sprull.
624 Lee St., Port Allen, LA 70767.

Delita Graph mode! EQ-10 octave-band equalizer. Need
assembly manual. Edward J. Bawolek, 6312 Young Court,
Woodridge, It 60515.

Kintel Electronic model 204A galvanometer. Need sche-
matic and operations manual. Robb Craig. 16650 Morrison
St., Encino, CA 91436.

Unitrex model 14PPMD printing display calculator. Sche-
matic and operation manual needed. Dave Pressman, 1237
Chestnut St.. San Francisco, CA 94109.

Western Electric power supply. Need tubes 313C-2A3
and operation manual and schematic. John C. Leonard,
R.R.#1, Box 131. Yarmouth, ME 04096.

Sansui ZC-94 CD-4 super demodulator. Need service man-
ual, parts list and test record. JVC CD-4 test record RG
1256. RG 1257 for setting intemal variable resistors of a
CD-4 demodulator. D.S. Battershill. 5208 Vallance Cres.
NW, Calgary, Alberta T3A0T6 Can.

Grundig model #2083-115 multisonic receiver. Need any
service manuals that can be provided. Ken Long, GND Elec-
tronics, NAS Miramar, San Diego, CA 92145,

Knight K6-625 VTVM. Need schematic or any available in-
formation. Jim Miller, 70 New St., Mercerville, NJ 08619.

Jackson model 648-S tube tester, seral #NR 27341.
Need schematic, manual and source of current tube chart.
Avery Comarow. 524-B Springvale Rd., Great Falls, VA
22066.

Tektronix model 533A oscilloscope. Need manual and
schematic. Ed Juzumas, 88-57 75th St., Woodhaven, NY
11421,

Triplett modei 3432-A signal generator. Need operations
manual. R. Maslow, 100 Richard St.. West Haven, CT
06516.

Mast Deveilopment Co., model 725-3C serial # GT 393
stnp-chart recorder. Need operating and repair manuals and
schemalic Grant Fair, RR. #1, Pickering, Ontario LIV 2P8,
Can.

Oumont type 322 serial 1A10 beam cathode-ray oscillo-
graph Need any information available. Robert Hayes, 1061
Rio Ave., Jensen Beach. FL 33457,

Hallicrafters SX-62 shortwave radio. Need manual, sche-
matic and any other information. Steve Lindberg, 12900 S.E.
Dvision #6, Portland, OR 97216.

Hallicrafters SX-28. Need parts. Johnson Viking 6N2
transmitter and Beckman Instruments Co., FR-67 frequen-
cy meter. Schematics needed. Haroild D. Donaldson,
WB6SKV. 8850 Phoenix Avenue, Fair Oaks, CA 95628,

BSR TD 1020 7" tape deck. Need owner's manual and sche-
matics. John E. Jurus, 36 Pembrook Dr., Yonkers. NY
10710.

Precision Apparatus signal generator series # —200-C

M1179 Need schematic and operating instructions. Edward
H. West, 57 Eastlake, Tuscaloosa. AL 35405.
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Ardco Eilectronics model BC-610 or BC-669 transmitter.
Need any information available. Ray Nanney, R1, Box 658,
Hardin. KY 42048.

Sanwa Electric Instrument Co., Ltd., modeil 380-C multim-
eter manufactured in 1964, Need circuit diagram or address
of company. L.R. Hillman, Box 635, Littleton, NC 27850.

Philco model 40-180 code 121 console radio. Need sche-
matic and service manual. R.J. Kiaus, 1345 Highland Dr.,
Carroli, 1A 51401.

RCA Victor modei 3-BX-671 AM-SW portable. Need sche-
matics and owner's manual. Allen Black, Box 386, N. Myrtle
Beach, SC 29582.

Triplett model 3432-A signal generator. Need operating
manual. R. Maslow, 100 Richard St., West Haven, CT
06516.

RCA model CTC-5 color TV Need parts list. Philco model
40-180 receiver. Need technical data. Richard Bozeman,
6006 N Hale Ave., Tampa, FL 33614.

Akal X-2000 cassette open-reel recorder. Need manual and
electronic diagram. Fermin Herena, Eulogic Parra #6, Tepic.
Nayarit, Mexico.

Marconiphone model T26A radio. Need service manual.
Edward H. Joseph, 20701 Reef Lane, Huntington Beach, CA
92646.

Deita Graph model EQ10SP audio graphic equalizer. Need
assembly manual. Edward J. Bawotek, 6912 Young Gourt,
Woodndge, IL 60515.

Webcor model #375638 tape recorder. Need schematic.
Bob Ausman, 1110 Dary Rd., Havertown, PA 19083.

Lioyds model #D614-07A hi-fi. Need schematic. Don
Gross. Rd. #1, Cameron Mills, NY 14820.

Marantz model #26 receiver. Need circuit diagram and sery-
ice manual. Carlos Peres da Costa, Av. Rui Barbosa 471,
Gracas. Recife PE 50.000 Brazil.

Hewlett-Packard model 400H ac volimeter. Need operating
and service manual. Jacques Blais, 1698 9e Ave., Charny,
Que. G6W 4H2.

Philco model S8202 oscilloscope. Need schematic. L.
Truetken, 10601 Dunkeld Circle, St. Louis, MO 63137.

Sycor, Inc.. model 303 key cassette. Need schematics,
operating manual or instructions. Jim Cook, 11451 Olson
Dr.. Garden Grove, CA 92641.

RCA model WO-56A oscilloscope. Need calibration and op-
eration manuals. Bob Brandel. Rosz2-Hulman Institute of
Technology, Box 927, 5500 Wabash, Terre Haute, IN 47803.

Denon model MX-1010 AM/FM record player. Need sche-
matic. M. DaCosta, 5675 No. 8th, Fresno, CA 93710.

Hallicrafters model S-120 receiver. Need schematic, op-
erations manual and alignment data Shawn Sterling, 12319
Bank Box P, Dallas, TX 75234.

Stark model 9-11 tube tester. Schematic and operations
manual needed. Russell Campbell, Box 141, Thessalon, On-
tario, Can. POR 1LO.

Solar model CE capacitor tester. Need operations manual.
D. G. Daube, 912 tebanon Ave., Castle Shannon, PA
15234.

Starkit modet 5A-2 AM radio. Need operations manual.
Fred R Woeppel. Box 1653, Edson, Alberta, Can. TOE OPO.

Telequipment model S 51A oscilloscope. Need schemat-
ic and owners manual. Gianni Restaino, 5811 South Moody,
Chicago, it 60638.

BP Radio Equipment type CFN-46ADT rf to if converter.
Need any available information. James O. Dickinson,
WA4LLF, 1408 Monmouth Court West, Richmond, VA 23233.

Buliet Electronics model PS-14 power supply. Need
schematics and parts list. David G. Mason, 66 Mint Circle,
Middleburg, FL 32068.

AN/USM-32 oscilloscope. Need schematics, service manu-
als or USAF technical order 33A1-13-52-1, Wayne A. Mur-
ningham, 3101 Portage Blvd, Apt. 6, Fort Wayne, IN 46804.

instrument Efectronics model 53-1 VTVM. Need in-
struction manual, schematic or any available information. J.
Dunlap, 325 N. Ridgeland Ave., Oak Park, IL 60302,

Precision model #400 generator. Need operation manual.
Ken Miller, 10027 Calvin St., Pittsburgh, PA 15235,
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YOU'RE READING POPULAR ELEGTRONICS.

That already says a lot about you. That you're
fascinated by the diversity of electronics.
Everything from microcomputers to audio, from
construction projects to ham radio. Who
knows what area of electronics will catch your
nterest next? Thats why you read P.E. To keep
in touch with all that’s new and best in the
many worlds of consumer electronics.

Popular Electronics

World's largest-selling electronics magazine
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CORDLESS
CONVENIENCE

THE REMOTE CONTROL STARTER FOR YOUR
CAR AND THE WIRELESS TELEPHONES ARE
JUST TWO OF OUR PRODUCTS THAT WILL HELP
YOU ACHIEVE THIS.

REMOTE STARTER

IT IS THE ULTIMATE IN MOTORING CONVE.
NIENCE THE TRANSMITTER 1S THE SIZE OF A
MATCHBOX 1T - 25 - 7 . THE SMALLEST IN
THE WORLD. NO \1()Rl~ WAITING FOR A COLD
CAR TO WARM UT". OR A BOILING ONE TO COOLL
OFF_JUST START IT FROM YOUR HOME OR OF.
FICE AND SIT INTO A COMFORTABLE ENVI-
RONMENT WHEN YOU ARE READY TO DRIVE
AWAY DUNT WORRY NO ONE ELSE CAN DO
THE SAME BECAUSE IF YOUR © \Rl\llTl‘ﬂ()
GEAR WITHOUT A KEY THE ENGINE L AU
TOMATICALLY STOP TO PREVENT X
OR THEFT ORDER YOURS NOW FOR ONLY $249
CANADA #2990 WITH 10 DAY MONEY BACK
GUARANTEE

DEFALER INQUIRIFS INVIHED

THE CORDI ESS PHONI

THE ULTIMATE IN
PHONE CONVENIENCE. NO MORE SCRAMBLING
FOR THE PHONE WHEN 1T RINGS YOU CAN
ANSWER YOUR PHONE UP TO 700 THIS MEANS
YOU CAN EVEN GO OVER TO THE NEIGHBORS
OR GO SHOPPING AROUND THE CORNER WITHE-
OUT HAVING TO STICK TO THE PHONE WAIT-
ING FOR AN IMPORTANT CALL THIS UNIT IS
ALSO AN IDEAL DETERRENT FOR WOUILD BE
THIEVES THEY ALWAYS CALL TO CHECK IF
YOU ARE AT HOME. WITH OUR (()RI)LP\\
PHONE YOUR NEIGHBORS CAN ANSWER. MA
ING IT SEEM LIKE SOMEONE {8 OCCUPYING
YOUR HOUSE IN THE OFFICE OR PLANT. NO
MORE RUNNING TO THE NEAREST PHONE TO
FIND OUT YOU DON'T EVEN WANT TO TALK TO
THE CALLER YOUR SECRETARY CAN PRESS
THE INTERCOM BUTTON AND TELL YOU WHO'S
CALLING 'WITHOLT THE PARTY HEARING, BE-
CAUSE THEY ARE ON HOLD' ORDER YOURS
NOW FOR ONLY 399 (CANADA $129) WITH o
DAY MONEY BACK GUARANTEE WITH TOUCH
DIALER $249 (CANADA 3299, TOTALLY MOBILE
IPH()NE' USABLE THROUGHOUT NORTH AMER-
CA $3000,

'I

PLEASE SEND CHECKS, MONEY ORDERS,
BANKAMERICARD « \l\»\»()}( MASTER CHARGE
TO TEKNION DEPT P11}

1333541 81 llRU()kL\\ 1121Y
CANADA = dbin BAI!ILR\I \1 TO
TARIO M6RB 3B6

()‘\T() ON.

N.Y.. ONT. RESIDENTS ADD SALES TAN.

CIRCLE NO.55ON FREE INFORMATIONCARD
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4:004:15 a.m.
4:004:15 a.m.
4.00.5:30 a.m,
4:15-6:00 a.m.
4:30:5:30 am.
5:00-5:05 a.m.
5:00-5:30 a.m.
5:00-5:30 a.m.
5:00.5:30 am.
5 00-fade out
5:006:00a.m.
5:00-8:00 a.m.
5.00-11.02 a.m.
5:30-6:30 a.m.
5:30 a.m.-6:00 p.m.
5:59-6'55 a.m.
6:00-6-15 a.m.
6.00-6-56 a.m.
6:00-7:45 a.m.
6°00-7:50 a.m.
6:00 8-00 a.m.
6:00-8 30 a.m.

6:00-9:00 a.m.
6:00-9:00 a.m.
6:009-:00 a.m.
630645am
7007.15am
7007-15am
7.00730am.
7007 30a.m
7:00 7 45 am
7007.45am.
7007-55am
7:008 00 a.m
11157 30am.
7207.50am
730 7°55 a.m.
730755am.
7308 00am
7 30-8:00 a.m.
8008 15am
8008 30a.m.
8 009-00 a.m
8 0010 50 a.m.
8:009 30am.
8-00 a.m 6 00 p.m
8158 45am.
8.309-30am.
8301000am
83011 00am.

830am.500pm
9.00930am
9009 30am.
8009 30 a.m.
9009 30am.
900930am.

9:00-9:45a.m.
9-00-10:00 a.m.
9:00 10:00 a.m.
9:00-11 00 a.m.

9 00a.m.-12:30 p.m.

9:30-10:00 a.m.
9 30-10-25 a.m.
9:30-11:00 a.m.
9:30-11:00 a.m.
9:30 a.m.5 00 p.m,

10 00-10:15 a.m.
10:00-11:00 a.m.
10-00-11-00 a.m.
10:15-10:30 a.m.

10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:15 a.m,
10:30-11:30 a.m.
10:45.11:00 a.m.

03000915
09000915
0300-1030
0915 1100
0930-1030
1000 1005
1000-1030
1000 1030
1000-1030
1000-

1000 1100
1000-1300
1000-1602
1030 1130
1030-2300
1055-1155
11001115
1100 1156
1100 1245
11001250
1100 1300
1100-1330

1100 1400
1100 1400
1100 1400
1130 1145
1200 1215
1200 1215
12001230
1200 1230
1200 1245
1200 1245
1200 1255
1200 1300
1215 1230
1220 1250
1230 1255
1230 125%
1230 1300
1230 1300
1300 1315
1300 1330
1300 1400
1300 1550
1300 1430
1300 2300
1315 1345
1330 1430
1330 1500
1330 1600

1330 2200
1400 1430
1400 1430
1400 1430
1400 1430
1400 1430

1400 1445
1400-1500
1400-1500
1400-1600
14001730
1430 1500
1430-1525
1430 1600
1430-1600
1430 2200

1500-1515
1500-1600
1500-1600
1515-1530

1530.1600
1530-1600
1530-1600
1530 1615
1530 1630
1545-1600

by Glenn Hauser

STATION

BBC

R. Japan*

R. Australia

BBC

V.ot Germany

UN Radio

R. Japan

R. Korea

V of Vietnam

R. Australia
AFRTS

R. Moscow (via Cuba)
ABC. Perth

Sri Lanka Br. Corp.
CBC Northern Service
R. Thailand

R. Japan

R.RSA
TWR-Bonaire

R. Pyongyang

R. Australia

8BC

4VEH, Haiti

AFRTS

V0A

R.R.l. Yogyakana
Vatican R.

R. Japan

Kot tsrael

R Tashhent

V. of Germany

R Berlin tnternational
R. Peking

HCJB_ E cuador

V. ot Greece

R Ulan Bator. Mongalia
Austrian R

R.Tuana

R Sweden

BBC (Enghish hy radiol
R Japan

R Fmland

R Australia

R RSA

HCJB. E cuador

CBC Northern Service
Swiss R Internationat
R Fnland

All india B

88C

R Moscow (via Cuba)
R Japan

R Sweden

R. Norway

V. Rev. Party N Korea
R Tashkent

. Berlin International
VoA

V. of Indonesia
AFRTS

R. Australia

R. Finland

R. Nederland

HCJB, Ecuador
Burma Br. Ser.

UN Radio

F]

R. Japan

V.af Rev. Ethiopia
88C

V. of Greece

R. Afghanistan

R. Yugoslavia

Swiss R. lnternational
NSB, Tokyo

V. af Vietnam

R. Canada International

www americanradiohistorv com
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Enolish Broadcasts Audible in No. America

FREDUEMCIES, hHe

11955, 9640, 9510, 619%
9505

9670

17790, 17695

17780

9565, 5955 {Tue-Sat.}

9505

11725, 9580 {trequent changes)
12035. 10040, 9840

$995

6030

9600

9610

17850, 15120, 11835 (not all Eng.)
9625 6065, {not all Eng.}
11905. 9655

9505

25790, 21535

15225 {Sat-1330, Sun-1415}
9977

9580

25650. 21710, 21660. 21550.
{11775, 1100-1130 + 1300-1330 only)
11750.9510.619%
11835.9770

15430, 15330, 11805. 9700
11716,9730, 9565, 5955
5046

21485

9505

25625, 21495, 17685, 17565
15460, 15125, 11925, 11730
21600. 17875, 17765. 15410
21540, 21465. 17700, 15165
11685

15115, 11740

21655, 17785. 11730
12070. 9575 (nat Sun}
17860 (trequent changes)
11965, 9515

21690. 21635

21695

9505

15400

9770

25790, 21535, 15220
17890. 15115, 11740

11720. 9625 {no! all Enghsh)
21570. 21545 SSB, 21520
15400 (Sun. onty}

15335, 11810

25650, 21710, 21660, 21550, 15400
{trgm 1430}, 15070

11840

9505

21615

21730, 17840 (Sun only)
4557.4109

15460, 15125. 11925, 11730
21540, 21465, 17700

11715, 9565

15200, 11789

15430. 15330, 11805, 9770
11880,9770

15400. 17785

21480, 17855

17890, 15115

5985. 5040

21670, 15410 (also French: when
in session)

9505

9560

17830. 11775 {Sat, Sun}
21455, 17830, 11730

(last two. not Tues.)

4775

15300. 15240

21570

9595. 6055 {exc Sun)

15012, 14990. 10040

21685. 17820, 15325 {Mon-Fri only)

POPULAR ELECTRONICS


www.americanradiohistory.com

Car Computer

Breakthrough

This amazing new, yet thoroughly tested, car

computer performs 44 different functions
as simply as touching a button, and mounts

easily in or on the dashboard of your car.

Our evaluating team looks at hun-
dreds of new products each year and on
this one they told us: “It’s the most
amazing product we’'ve ever seen!”” We
agree with the engineers . . . the Compu-
cruise is an amazing on-board computer
that gives you up to the minute infor-
mation. Easy to operate and easier still
to install with 44 functions at your fin-
gertips. The Compucruise does so much
we had to put the features in cataqories.
It's truly amazing.

FUEL MANAGEMENT: The most im-
portant of the 44 fungtions available
with Compucruise is its ability to give
you up to the moment fuel management
information. With push-button ease you
get miles per gallon, gallons per hour
and average fuel use for the entire trip.
The ‘‘distance to empty’’ function lets
you know-exactly how many miles you
will be able to travel on the fuel pre-
sently in your tank. Imagine knowing
exactly how far you can go on the fuel
you have. As an informational feature
you can also know distance traveled and
fuel used since last fill-up or amount of
fuel left in tank. With Compucruise you
will know the most efficient speed at
which to travel, the most efficient brand
and grade of fuel for your car, the effect
of various brands, types and pressures of
tire on fuel efficiency and when tune-
ups are needed.

TIME: With your Compucruise in-
stalled, you have all the regular time
functions of a quartz digital clock accu-
rate to within 30 seconds per month. A
built-in alarm can be set for up to 24
hours in advance. Did you ever wonder
if the short cut saves time or fuel? By
merging distance, time and fuel use in-
formation, Compucruise can make your
automobile trips {(whether to the office
or cross country) much more enjoyable.
That’s right, you can now plan your trip
right to the minute based on rate of
speed and distance to be traveled. The
Compucruise time feature also gives you
the length of time that you can travel
on the fuel presently in your tank, time
spent on the trip thus far and time to
arrival at your destination. There's also
an elapsed time function that you reset
at the touch of a button.

SPEED: Since speed is nothing more
than a function of distance and time,
Compucruise offers accurate speed
maintenance and control. Simply cali-
brate it by driving a known distance
(between mile markers on a federal
highway for instance). You will now

h@.if
() 1

6 6 (<)

The command module is 3" x 6" x 1-3/16"". Backlighted

keyboard and bright 5-digit blue florescent display make
night operation easy.

have the most accurate speedometer
available flashing your speed digitally
and automatically taking into considera-
tion tire size and pressure. With a touch
of a button you can observe your aver-
age speed on the trip.

CRUISE CONTROL: With the cruise
control feature you can take speed
maintenance one step further. Just set
the computer to engage at a specific
speed or allow it to engage at your pre-
sent speed. If you wish to increase your
speed, simply touch the “cruise’” button
and your speed will increase in incre-
ments of two miles per hour. A touch of
the brake takes you out of cruise. To
re-engage, simply push the “‘cruise”
button again and the car will return to
the pre-programed speed.

TEMPERATURE: Two temperature
sensors come with this unit. Mount one
inside the car and one outside and you
will be able to read either temperature
in degrees, Fahrenheit or Celsius. Or
mount one sensor inside the radiator
and monitor coolant temperature and
you will have the most accurate infor-
mation available to prevent overheating.

HOW IT WORKS

Space age technology makes it possi-
ble to instali Compucruise as easily as
any traditional cruise control device. A
strip of four magnets installed around
the drive shaft together with a magnetic
sensor switch supplies information to
the computer for speed and distance
functions. The fuel sensor is easily in-
stalled into the rubber fue! line. All
adaptors and hose fittings are supplied.
Vacuum sensors are mounted close to
the carburetor for the optional cruise
control feature. Temperature sensors
can be installed wherever you wish to
monitor temperature. Simply hook up
to the car’s 12 volt battery and you're
ready to go...OR..easiest of all, take
Compucruise to any service station and
have the mechanic install it.
NOTE: Compucruise will not work on
fuel injection or diesel engines. A model
for diesel and fuel injection engines will
be in production later this year.

THE 44 FUNCTIONS

. time of day - elasped time - stop
watch - trip driving time - time to arrival
- time to empty - alarm - miles or kilo-
meters traveled since fill-up - miles or
kilometers traveled on trip - miles or ki-
lometers to arrival - miles or kilometers
to empty - gallons or liters of fuel used
since fill-up - gallons or liters of fuel
used on trip - gallons or liters of fuel to

arrival - gallons or liters of fuel to empty
-miles or kilometers per hour {current) -
average miles or kilometers per hour for
trip - current gallons or liters of fuel
used per hour - average gallons or liters
used on trip - current fuel efficiency in
miles per gallon or kilometers per liter -
average fuel efficiency for trip in miles
per gallon or kilometers per liter - inside
and outside (or coolant} temperature in
degrees Fahrenheit or Celsius - battery
voltage - cruise control - night time dis-
play dimming .

HUMAN ENGINEERED: The Compu-
cruise has back-lit buttons that are easy
to read at night and a florescent display
that can be seen easily in the day-time
and can be dimmed to eliminate night-
time distractions. Each button is
marked to indicate function, for exam-
ple "“Dist’”" for distance and “TE" for
“to empty”. A few minutes and you'll
be familier with your Compucruise. If
you do make an error, the display will
read "'Error” and the alarm will buzz.
Simple, isn‘t it!

TRY IT NOW

You could wait until automobile
makers include all 44 computer func-
tions as standard features on new cars.
Or, if you want to start driving with full
knowledge of car and fuel efficiency,
time management and the convenience
of cruise control, order your Compu-
cruise now. Also if you're not 100% sat-
isfied and agree that this is the most
useful and practical automotive acces-
sory since the foot brake, return the
complete unit within 30 days for a full
refund.

Complete computer with cruise con-
trol and all parts necessary for installa-
tion is only $199.00. If your car is al-
ready equipped with cruise control, the
computer alone {with installation acces-
sories) is available for $159.00. Add
$3.50 for shipping and handling. You
can send a check or charge it to your
Master Charge, VISA or American Ex-
press account. Don’t delay the conven-
ience and enjoyment of driving with
knowledge. Give us a call at
414/377-5050 or send your order to:

E”lllu,ulll""’ ®

ECHO COMMUNICATIONS, INC.
One Echo Plaza Cedarburg, Wl 53012
OR CALL: 1(414) 377-5050

©ECHO COMMUNICATIONS, INC. 1979

Phone toll free, 800-558-515I

CIRCLENO.63ONFREEINFORMATIONCARD

www americanradiohietorv com
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ce

thelogic
- of |_t all -
with
B&K-PRECISION

logic and pulser
probes

DP-50 $50 DP-100 $80

Armed with only two portable instru-
ments, you can now trace logic levels
through the most popular types of
logic circuitry. .. TTL, MOS, CMOS,
even HTL and HiNIL.

The new B&K-PRECISION DP-100
is a digital pulser probe that's a great
aid to fast analysis and debugging of
integrated circuit logic systems.
Simple to operate, the DP-100 can be
used alone or with a logic probe or
oscilloscope. It generates a “one
shot” pulse train at a 5 Hz rate and
senses circuit conditions to pull an
existing high state to a low or a low
state to a high.

The B&K-PRECISION DP-50 is the
digital probe that offers more than
logic. In addition to logic status, it ac-
tually displays pulse presenhce to 50
MHz. The intensity of its PULSE LED
reveals the duty cycle of the signal
observed.

Both the DP-50 and DP-100 are
well protected against overload and
accidental polarity reversal. You can
see the logic of it all today! Contact
your B&K-PRECISION distributor for
immediate delivery.

PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago. lllinois 60635 + 312/889-9087

InCanada Atlas Electronics Ontario

|
intl Sis Empire Exp 270 Newtown R Plainview L | NVHBCISJ
|

CIRCLENO. 130N FREE INFORMATION CARD
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11:00-11:15 a,m. 1600-1615 R. Japan
11:00-11:15 am. 1600-1615 R. Pakistan
11:00-11:30 a.m. 1600-1630 R. Korea
11:00-11:30 a.m. 1600-1630 R. Norway
11:00-12:00 a.m. 1600-1700 VOA

11:00 a.m.-12:45 p.m. 1600-1745 BBC
11:00 a.m,-1:00 p.m. 1600-1800 AFRTS-Washington
11:05-11:55 a.m. 1605-1655 R. France tnternational

11:10-11:55 a.m. 1610-1655 BRT, Belgium
00:00-11:30 a.m. -1630  R. Singapore
11:45-12:00 a.m. 1645-1700 R. Canada international
12:00-12:15 p.m. 1700-1715  R. Japan

12:00-12:15 p.m. 1700-1715  Vatican R.
12:00-12:30 p,m. 17001730  R. Pakistan

12:00-1:00 p.m. 1700-1800 HCJB, Ecuador
12:00-1:00 p.m. 1700-1800 VOA

12:45-3:00 p.m. 1745-2000 BBC

12:45-5:30 p.m. 1745-2230 Al india R.
1:00-1:15 p.m. 1800-1815 R. Japan

1:00-1:30 p.m. 1800-1830 R. Canada International
1:00-1:30 p.m. 1800-1830 R. Norway

1:00-1:45 p.m. 1800-1845 R.Korea |
1:00-2:00 p.m. 1800-1900 V.of Revolu{ion, Guinea
1:00-2:00 p.m. 1800-1900 V. of Nigeria
1:00-3:00 p.m. 1800-2000 R. Australia
1:00-4:00 p.m. 1800-2100  R. Kuwait

1:00-5:00 p.m. 1800-2200 AFRTS-Washington
1:00-5:00 p.m. 1800-2200 VOA

1:15-1:45 p.m. 1815-1B45  Swiss R. International
1:15:2:15 p.m. 1815-1315 R. Bangladesh
1:30-1:35 p.m. 1830-1835 UN Radio

1:45:2°15 p.m. 1845-1913  Sri Lanka Br. Corp.
1:46-3:00 p.m. 1845-2000 R. Ivory Coast
2:00-2:10 p.m. 1900-1910 R. Tahiti

2:00-2:16 p.m. 1900-1915 R. Japan

2:00-2:30 p.m. 1900-1930 R. Canada internationat
2°00-2.30 p.m. 1900-1930  R. Afghanistan
2:00-3:00 p.m. 1900-2000 B.S.K. Saudi Arabia
2:00-3:00 p.m. 1900-2000 HCJB, Ecuador
2-45-4:10 p.m. 1945:2110  R. Free Grenada
3:00-3:15 p.m. 2000-2015 R. Japan

3:00-3:30 p:m. 2000-2030 V. of Iran

3:00-3:30 p.m. 20002030 R. Algeria

3:00-3:30 p.m. 20002030 R. Canada International
3:00-3:30 p.m. 2000-2030 Kol Israet

3:004:15 p.m. 2000-2115 BBC

3:104:40 p.m. 2010 2140  R. Habana Cuba
3.304-20 p.m. 2030-2120 R. Nederland
3:304:30 p.m. 2030-2130 V of Vietnam
3:504:40 p.m. 20502140 R. Habana Cuba
4:004:15 p.m. 2100-2115  R. Japan

4:004:50 p.m. 2100-2150 R.RSA

4:00-5:00 p.m. 2100-2200 V.ot Nigeria
4:00-6:00 p.m. 21002300 CBC Radio

4:15-5:00 p.m. 21152200 BBC

4.15-7:00 p.m. 21152400 R. Free Grenada
4:30-5:00 p.m. 2130-2200 R. Canada international
4:305:00 p.em. 2130-2200 KGEI, San Francisco
4:30-5.00 p.m. 21302200 HCJB Ecuador
4:30-5-00 p.m. 2130-2200 R. Sofia

4:30-5:30 p.m. 2130-2230  R. Baghdad
4.30-6:00 p.m. 21302300 V.ot Turkey
4.40-5.40 p.m. 21402240 V. of Free China
5:00-5.15 p.m. 22002215 R. Yugostavia
5:005:15 p.m. 22002215 R. Japan

5:00-5:30 p.m. 2200-2230 R. Nacional, Venezuela
5:00-5:30 p.m. 2200-2230 R. Norway

5:00-5:45 p.m. 2200 2245 BBC

5:00-6:00 p.m. 2200-2300 VDA

5:00-7:00 p.m. 2200-2400 CBC Seuthern Service
§:00-7:00 p.m. 2200-2400 AFRTS-Washington
5:30-6:00 p.m. 2230-2300 Kol Israel

5:45-6:00 p.m. 2245-2300 BBC

6:45-6:00 p.m. 22452300 SOORE, Uruguay
5:45.6:00 p.m. 2245-2300 UN Radio

6:00-6:30 p.m. 2300-2330 R. Japan

6:00-6:30 p.m. 2300-2330 R. Kaerea

6:00-6:30 p.m. 2300-2330  R. Sweden

6:00-6:30 p.m. 2300-2330 R. Vinius
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9505

21755, 21595, 21485, 17665, 17640
11830,9720

17755, 15175 (Sun only)

26040, 21485, 17870,

17710, 15445, 15410 _
21710, 21550, 17880, 17836, 11775
17765, 15430, 15330, 11805
21705, 21595, 21580,

17860, 17850, 17720

(1708-1755 from October)

21475, 17745(frequent changes)
{1710-1755 from October)

11940 {fade-in time varies)

21695, 17820, 15325

9505

17900

15470, 11675

21480, 17825 (frequent changes)
26040, 21590, 21485, 17870, 17710,
15445, 15410, 15195

15400, 15070, 12095

(11820 from 1800)

11620

9508

17820, 15260

15175 {Sun only)

15255, 11830

15308, {varies) {Mon, Wed, Fri;
Sunday 1815-1900)

15119, 16185

11800

11690 {trequent changes)

21570, 17765, 15430, 15330, 11790
26040, 21590, 21485, 17870, 17785,
17710, 15445, 15410, 15250, 15140
21585

15285, 11765 (both vary, freg. changes)
21670, 19505-SB, 15410 {Mon-Fri}
17850, 15120, 15115, 11870

11920

15170, 11825 {exc Sun)

15270

21595, 17750, 15325

17820, 15260

15075 (frequent changes}

11855

21480, 17765, 15420 {ireg. changes
15104 {time varies)

16270

9139 or 9022 (frequent changes)
11633, 9510

21695, 17820, 17750, 15325
17645, 15415, 11655

21710, 17840, 15260, 15070, 6175
17855 . .
21640, 17695, 17605, 11740, 11730
15012, 10040

17750,9770

15270

21835, 17780. 15155

15185, 15119

17820, 15325 (Man-Fri)

21710, 15420, 15260,

15070, 11750. 6175

15045 (time varies)

17750, 15150, 11945 (Sat & Sun
hiso 17820, 15325)

15280

21480, 17765, 15295 {frequent changes}
15135, 11750 {frequent changes)
9745

11955. 11880, 9515, 7170

17890, 15345, 11745

9620

17755

15400 {irregutar)

17795, 15345 (Sun oniy}

21710, 15420, 15260,

15070, 6175, 6120

26040, 21485, 17870, 17710,
15445, 15410, 15250

9755, 5960 (Mon-Fri) {2300-

0100 from Oct. 29)

21570, 17765, 15430, 15330, 11790
17815, 15300, 12085, 11655, 9815
15420, 15260, 15070, 9410
6175.6120

11885, 9515 {time varies)

15225, 11920 (Mon-Fri}

17755

16570, 15385, 15345 (frequent changes)
15275, 11705

17870, 15525, 15408, 15180,
11790,1173%

POPULAR ELECTRONICS
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6:00-6:50 p.m.
6:00-7:00 p.m.
6:00-7:00 p.m.
6:00.7:00 p.m.
6:00-7:00 p.m.

6:00-7:30 p.m.

6:00-7:50 p.m.
6:009:00 p.m.

6:00 p.m.-1:06 a.m.

6:05-6:20 p.m.
6:30-7:00 p.m.

6:45.7:45 p.m.
7:00-7:15 p.m?
7:00-7:25 p.m.
7:00-7:30 p.m.
7:00-7:30 p.m.
7:00-7:55 p.m.
7:00-8:00 p.m.

7:00-8:00 p.m.
7:008:00 p.m.
7:00-9:00 p.m.

7:00-12:00 p.m.
7:05-8:55 p.m.
7:15-7:30 p.m.
7:15-8:00 p.m.
7:30-7:50 p.m.
7:30-8:00 p.m.
7:30-8.00 p.m.
7-30-8:00 p.m.

7:30-8:00 p.m.
7:30-9:00 p.m.
7:30-9:30 p.m.

7:30-12:00 p.m.
7:50-8:35 p.m.
8:008:15p.m
8:008:15p.m.
8:00-8:20 p.m.
8:00-8:30 p.m.
8:00-8:45 p.m.
8:00-8:55 p.m.
8:00-8:55 p.m.
8:00-9:00 p.m.
8:009:00 p.m.
8:00-10:30 p.m.
8:00-11:30 p.m.
8:00-11:50 p.m.
8:00-12:00 p.m.
8:15-9:30 p.m.
8:30-8:50 p.m.

8:30-8:55 p.m.
8:30-8:55 p.m.
8:30-9:00 p.m.

8:30-9.25 p.m.

8:30-9:30 p.m.
8:45-9:15 p.m.
9:009:15 p.m.
9-00-9:25 p.m.

9:00-9-30 p.m.
9:00-9:30 p.m.
9:009.30 p.m.

9:00-9:60 p.rh.
9:00-9:55 p.m.
9:00-10:00 p.m.

9:00-10:30 p.m
9:1% :30 p.m.
9:309 45 p.m.
9:30-9:55 p:m.
9:30-10:00 p.m.
9:30-10:00 p.m.
9:30-10:15 p.m.
9:30-10:25 p.m.
9:30-10:30 p.m.

9:50-11:00 p.m.

10:00-10°15 p.m.
10:00-10:15 p.m.
10:00-10:25 p.m.

10:00-10:30 p.m.
10:00-10:30 p.m.

OCTOBER 1979

2300-2350
2300-2400
2300-2400
2300-2480
2300-2400

23002430

2300-2450
2300-0200
2300-0506
2305-2320
2330-2400

23452445
0000-0015
0000-0025
0000 0030
0000-0030
0000-0055
4000-0100

0000-0100
0000-0200
0000-0200

0000-0500
00050155
0015-0030
0015-0100
0030-0050
0030-0100
0030-0100
0030-0100

90300100
0030-0200
0030-0230

0030-0500
00500135
0100-0115
0100-0115
0100-0120
0100-0130
0100-0145
0100-0155
01000155
01000200
0100-0200
0100-0330
0100-0430
0100-0450
0100-0500
01150230
0130-0150

01300155
0130-0155
0130-0200

0130-0225

01300230
01450215
0200-0215
02000225

02000230
02000230
02000230

0200-0250
0200-0255
0200 0300

0200 0330
0215-0230
0230 0245
0230-0255
0230-0300
02300300
b230-0318
02300325
0230-0330

02500400
0300-0315
03000315
0300-0325

0300-0330
0300-0330

Rdif. Argentina
VoA

FEBC, Philippinas
4VEH, Haiti

R. Moscow

BBC

R. Pyongyang

RTVD, Dom. Rep.
CBC Northern Service
Austrian R.

R. Fipland

Japan

Japan

Tirana

Norway

Canada International
Peking

0A

< D®DDDDLDDOD

R. Sofia
R. Luxembourg
R. Moscow

FEBC Philippines
Spanish Foreign R.
V. of Greece

BRT, Belgium
SODRE, Uruguay
R. Sweden
R.Prague

R. Kiev

La Cruz del Sur, Bolivia
HCJB, Ecuador
BBC

HCJB, Ecuador
TWR-Bonaire

R. Japan

Vatican R.

RAI, Italy

R. Canada International
R. Berlin international
R. Prague

R. Peking

VOA

V. of Free China

R. Australia
AFRTS-Washington
R. Habana Cuba
WYFR, Family Radio
R. Free Grenada

V. of Germany

Austrian Radio
R. Tirana
R. Budapest

R. Bucharest

R. Japan

Swiss R. International
R. Japan

R. Warsaw

E]

. Banada International
. Ndrway
Budapest

o D

k]

RSA .
. Peking
Moscow

R

R. Cairo

V. of Greece

R. Pakistan

R. Tirana

B. Lebanon

R. Sweden

R. Berhn International
R. Nederland

B

TIFC, Costs Rica
R.Japan
Austrian Radio
R. Warsaw

R. Cahada Internatianai
R. Partugal
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11710 {Mon-Fri}

26095, 21610, 21460, 17885, 17820
15450

11835, 9770

21560, 17760, 17700, 15425, 12050,
12030, 11960, 11780, 11770, 11750,
9600 "
15420, 15260, 15070, 11910, 95%,
9580, 9410, 7325,6175. 6120
9977

9505 {not all Eng.}

9625, 6195 {not all English)

12015, 9770, 5345 (Sun only)
15270, 11755 {frequeni changes}
17825, 15270

17755

9750, 7065

11860, 9605 (Man only}

9765, 6960 (thru Oct. 28 only}
17680, 15520, 15115 B
21460, 178395, 17820, 15205,
11740, 9650, 6130

9705 or 15330

6090

21560, 17760, 17700, 15425, 12050,
11960, 11780, 11770, 11750, 9600,
9530

17810

11880, 9630

11730, 9655, 9515

15175, 11715

11885, 9515 {time varies)

15290

9630, 6055

17870, 15405, 15180, 15525,
117385, 9800

4875 {Mon only)

15265

15260, 15070, 11910, 11750, 9580,
9410, 7325, 6175, 6120, 5975
11915,9745

11925

17755

11845, 9605, 6015

11800 and 15315 0i 9575

17820, 9615, 5960

11970,9730 |

11990, 9740, 9540, 7345, 5930
17680, 15520, 15115

15205, 11740, 9650, 6130

17890, 15345, 15270

21740, 17795

21570, 17765, 15430, 9685, 6030
11930, 11725

9715 .

15104 {irregular, time varies)
11865, 9605, 9565, 9545, 6145
6100, 6085, 6040

9770,5945

9750, 71120

17710, 15225, 11910, 9835, 9585,
6105 {Wed, Fri anly)

15380, 11940, 11840, 11735,
9690, 9570, 5930

21640, 17825, 17725, 15270
15305, 11715, 9725, 6135

17755

15120, 11815, 9525, 7270,

7145, 6135, 6035

11940, 9615, 5960

11870, 11860, 3610 (Mon oniy)
17710, 15225, 11910, 9835, 9585,
6105 {nat Man)

16220, 11900, 9610, 9585

17855, 17680, 15115

21560, 17760, 17700, 15225, 12050,
11960, 11780, 11770, 11750, 9700,
9685, 9600, 9530

12050, 9475

11730, 9655, 3515

21590, 17830

8750, 7120

16285 (frequent changes)

11705, 9695

11970, 9730

9590, 6165

15070, 11910, 11750, 9580, 9410,
7325,6175,6120, 5975

5055

17755

9770, 5945 (Sun only}

15120, 11815, 9525, 7270, 7145,
6135, 6095

11940, 11845, 3560, 9535, 5960
11935, 6025 (Man -0320)

www americanradiohietorv com

he DRUM™:
PERCUSSION SYNTHESIZER

t
* Modular design provides flexibility to
realize as large or small a system as you
need. -
% Continuously variable cofitrols rather than
switches allow true synthesizer versatility.
* Numerous rear panel ;interfacing and
control options permit multi-yoice patches.
* Variety of sensor mgunting options,

permanent or temporary, Onyour own drum

+~ set or our practice pads.s

ke % Available as quick arld edsy.to.assemble kit
— $268.75,.08tact y ‘wired and tested —

$399.95,~ » 1 ! 200 &

oI

I'm .Sold, Send the 5700P The Drum
- ., package kit $269.75 enclosed

{¥ Send the 5700P-A The Drum assembled
H +$399.95 enclosed

{ ) Send Assembly & Using Manual for The
) . Drum, $5.00 enclosed (refundable upon
¢ . purchase) “

1
1

[

1

1

1

1 () SEND FREE CATALOG
1 N 3

1 5 %
1
1
1
1
1
1
|
1
1

5 LY

: .
Name: * e ’ :

Address:

City sl i,

AL ELECTIOWNES. Bogt, 0, HLZ0 Wi, Bt Cy, O niiu_l

e o o o v

CIRCLE NO.450ON FREE INFORMATIONCARD

.._;._--zjf_—:_______.-.-..—.-.ﬁ.-.—:'

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing vour
present job. No commuting to class. Study
at your own pace. Learn fromcomplete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as vou wish, but take all
the time vou need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degrec, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself. the degrees
awarded, the requirements for each degree.
and how toenroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown helow for
Bulletin E-79.
Grantham College of Engineering

P. O. Box 35499
Los Angeles, California 90035

Worldwide (areer Training thru Home Study

111
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PHNE{:TS mn 10:00-10:30 pm. 03000330 R.Budapest B 17710, 15225, 11910, 9835, 9585,
6105 *
10:00-10:30 p.m. 03000330 R. Kiev B 17870, 15408, 15180, 11920, 11735,
EXPERIMENTERS se00 555
10:00-10:30 p.m. 03000330 R. Australia c 15260 {Fri. only)
A"n Hnnnvlsrs E 10:00-10:50 p.m. 0300-0350 V. of Free China C 17890, 15345
o, 10:00-10:55 p.m.  0300-0355 R.Prague B 11990, 9740, 9540, 7345, 5930
mcl“nl"a A e 10:00-10:55 p.m. 03000355 R. Peking B 17680, 15300, 12055, 11685
10:00-11:00 p.m. 0300-0400 RAE, Argentina C 9690 (Tue-Sat}
PEm"Al 10:00-1:00p.m. 03000400 Radiobras, Brazi) A 15290
10:00-11:00 p.m. 0300-0400 R. Baghdad c 1193%
10:00-11:00 p.m. 0300-0400 R. Moscow B 17760, 17700, 12050, 11960, 11770,
cnmm[ﬂ 11750, 11720, 9710 {from 0330},
9700, 9685, 9600, 9530
B““"a E“ln! 10:00-11:15p.m. 03000415 R. Uganda B 15325
10:00-11:26 p.m. 03000426 R.RSA B 15220, 11900, 9585, 7270, 5980
Ann mon“cT 10:00-11:30 p.m. 0300-0430 R. Cultural, Guatemala B 3300
10:00 p.m.-2:30 a.m. 03000730 VOA A 17865, 15245, 9670, 5395
nIHEcTon‘ 10:30-10:55 p.m.  0330-0355 R, Tirana B 7300,6200
10:30-10:55 p.m. 0330-0355 Austrian Radio c 9770, 5945
10:30-11:00 p.m. 0330-0400 R. Australia B 17795
10:30-11:15 p.m. 0330-0415 R. Berlin International B 11970, 11890, 11840
10:30-11:45 p.m. 0330-0445 BBC A 11910 (1o 0430}, 9410, 6175, 5975
10:30-12:00 p.m. 0330-0500 R. Tanzania 0] 15435
10:30 p.m.-1:00 a.m. 0330-0600 R.Habana Cuba A 11760
10:51-10:58 p.m. 03510358 V. of Yerevan C 17870, 15535, 15405, 15180
{Sun, Wed, Thu, Sat}
11:08-11:15 p.m. 0400-0415 R. Japan c 17755
11:00-11:15 p.m. 0400-0415 R. Budapest B 17710, 15225, 11910, 9835, 9585,
6105 (Wed & Sat} (Mon-0430)
11:00-11:30 p.m. 0400-0430 R. Butharest C 15380, 11940, 11840, 11735,
’ 9630, 9570, 5990
11:00-11:30 p.m. 0400-0430 R. Canada Intemational A 11845, 9560, 9535, 5960
11:00-11:30 p.m. 0400-0430 R. Norway B 11860, 9645 {Mon only)
11:00-11:45 p.m. 0400-0445 R. Korea C 15570, 11820
11.00-11:55 p.m. 0400-0455 R. Peking B 17680, 15300, 12055, 11685
11:00-12:00 p.m. 0400-0500 R. Moscow B 17760, 15180, 12030, 12000, 11720,
i ] 9730,9710
LU G yea-r Sy os e,dltors 11:00-12:00 p.m. 0400-0500 R. Australia B 17795, 15320
of Popular Electronics, here’s the ;
. . $1.30-11:55 p.m. 0430 0455 Austrian R. B 15260
N publication that helps you get 11:30.-12:00 p.m,  0430-0500  Swiss R. International B 15305 (SSB), 11715, 9725
it together with a score of money- 11301200 p.m. 0430-0500 R. Sofia B 11750 {frequent changes)
saving and unique build-it-yourself 11.30 p.m.-2:00 am. 0430-0700 AFRTSWashington A 17765, 15430, 9755, 6030
projects. It will again be packed 1 11:45 p.m.12:45 am. 04450545 BBC A 9510,6175,5975
with efectronic projects information, 3 11:55 p.m.-1:30 a.m.  0455-0630 V. of Nigeria C 15185, 15120,7255
complete with full construction 2 12:00-12:15a.m. 05000515 Kol Israel Ecs 1;5;3,15485,15105, 11855
i - 12:00-12:15 a.m. 0500 0515 R. Japan 1
F;Lasl';?utlhgg;Sfea:l‘;rsnt)on?r::\g:iguslr;ng 12:00-12:30 a.m. 0500-0530 R. Punuga_| B ;::gg ?Ug:U(MIO;\B;%SZ](;)ns 15240
4 fun and years of practical use. 12:00-1:00 a.m. 0500-0600 R. Australia c , 17890, 5 b
> . . 12:00-2:00 a.m. 0500 0700 HCJB, Ecuador B 11915, 9745, 6095
¢ The issue alsq |nclu<_;1es a personal 12:00-3:00 a.m. 0500-0800 R. Moscow B 12050, 12030, 12000, 11750 (from
r computer buying guide and 0600), 11720, 9730, 9710
product directory. 4 12:15.1:15 am. 0515.0615  Spanish Foreign R. B 11880,9630
y 12:22-12:30 a.m. 0522-0530 UN Radio A 9540, 6055 (Tue-Sat)
The a”'neW 1 980 edltlon 12:30-12:50 a.m. 0530-0550 V. of Germany A 11905, 11785, 3650, 9545,
goes on sale nationally 6185, 5960
12:30-1:25 a.m. 05300625 R.Nederland A 9715,6165
NOVembel’, 1 979 12.45-1:00 a.m. 0545-0600 UN Radia A 9540, 6135 (Tue-Sat)
A HESEHVE Youn copv 12:45-2.30 a.m. 0545-0730 BBC B 15070, 11955, 11860, 9640,
9510, 6175
Now AT TH 1:00-1°15 a.m. 0600-0615 R. Japan C 15270
E 2 1:00-1:30 a.m. 06000630 R. Norway B 11860 (Mon onty)
' 1:00-1-30 a.m. 0600-0630 R. Australia C 21680, 21525, 17725, 17555, 15240
P HE-P U BLICATI 0“ 1.002:00 a.m. 0600-0700 RAE, Argentina c 9690 {Tue-Sat anly)
1:00-2.00 a.m. 06000700 R.RSA C 21535, 17780
X PHIcE oF 1.15-1:30 a.m. 0615-0630 R. Canada International B 11960. 11825, 9655, 9590,
3 6140 (Mon-Fri)
3 0 “LY [ ] 1:25 3:55 a.m. 0625-0855 V.of Malaysia C 15295, 12350, 9750
1 1:30-2:00 a.m. 0630-0700 R. Australia B 21680, 17725, 15240, 9670
This offer is being made to readers of 1:30 3:00 a.m. 0630-0800 R. Habana Cuba A 9525
Popular Electronics only. Newsstand 1:40 7:15a.m. 0640-1215 R. New Zealand c 6105
price is $2.50; mail order $3. Save 1:45-2:00 a.m. 0645-0700  R. Canada Internationai B 11960, 11825, 9655, 9590,
money and enjoy the convenience {k 6140 (Mon-Fri}
of having the 1980 ELECTRONIC 2:00-2:15 a.m. 07000715 R.Japan c 15270
EXPERIMENTER'S HANDBOOK 2:00-3:00 a.m. 0700-0800  Xandir Matta 0 9670 (Sat oniy}
mailed to you from first-off-the-press {trequent changes}
A copies when published. Complete 2:004-00 a.m. 0700-0900 R. Australia B 21680, 17725, 11740, 9670, 9570
the Reservation Form and return it 2072:15am. 07070715 UN Radio A 95406135 (Tue-Sat
promptly with your remittance. 2:302:45 am. 0730 0745 UN Radio A 9540,6135 (Tue-Sat
- H 1 1 2:30-3.25a.m. 0730-0825 R. Nederland B 9770,9715
Pre Pubhcatlon Reservatlon Form 2:304:00 a.m. 0730-0900 BBC B 15078, 11955, 9640, 9510
[ B B B B N N N N BN B N N §N 3 ¥ | . .
1 Electronic Experimenter’s Handbook l 2:53 a.f;].-lade 0755 :ctmn padn Lovand £ et
| BRI ! . .
Pratt Station, Brooklyn, NY 11205 Sl UG : . Philippines C 11765
b Erciosed is $1.95° (outside USA $250) 1 3304:25 a.m. 0830-0925  R. Nederland B 9715
I for the 1980 ELECTRONIC EXPERI!- I
MENTER'S HANDBOOK to be mailed to Explanatory Notes.
I me in November. 1979 when published. l 1. Tumes in fust column are COT. For EOT, add 1 hour. MOT, subtract 1 hour. POT, subtract 2 hours. Days of week
1 Print Name_ _ _ I | aie n GMT )
I Address I 2. Quality. A-strong signal and very reliable reception B-regular reception. C—occasional reception under favorable
— = 2 - - — conditions. O—rarely audible. These ratings are for lacations in the centrat USA. European and African stations are in
l City_ . . _ - . - I general, more rehably recewed n eastern North Amenca. Asan and Pacsfic stations are mare reliably recewved in
1 State - __Zp - ] western North America. North American statians are recesved well except in areas too close to the transmutter site.
*Residents of CA, CO, DC. FL, IL, MI, 3. The information in this isting 15 correct to press time However, frequencies and schedules are constantly changing.
I MO, NY STATE, and VT add applicable I Listen to “DX Digest” on R. Canada International for late changes, Sunday at 1807, 1915 (to Eurape); GMT Mondays
l sales tax. I at 0017,0117 and 0317; and Wednesdays at 2145,
R N B N N B B B N N N B B N N 4. R.—Radio, V.-Voice
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PROJECT

— THE
BY FORREST M. MIMS

UNIVERSAL

TRI-STATE
TONE GENERATOR

MONG the most popular applications
f tone generators are those of annun-
ciators and alarms. The tri-state tone gen-
erator shown in Fig. 1 is more versatile in
this use than most because it has three
principle operating modes: steady. pulsat-
ing, and two-tone. 1t can be easily modified
to produce a warbling sound and can gen-
erate a wide range of audible frequencies.

Each half of a 556 dual timer functions
as an astable muitivibrator. The first asta-
ble. whose timing components are R1, R2.
and C1, oscillates at a frequency of slightly
more than two hertz. The second astable,
which drives a small 8-ohm dynamic
speaker, is programmed by R4, R5, and
C4 to oscillate at a frequency of 2.5 kHz.
Resistor R6 governs the volume of the
sound from the speaker.

The three principle operating modes are
selected by S1. an spdt toggle switch with
a neutral (offy center position. Position 1
connects the output of the first astable to
the second astable through A3. The result
is an attention-getting, two-tone signal
whose frequency fluctuates between 2200
and 2500 Hz at a rate determined by the
rate of osciliation of the first astable.

Position 2 disconnects the first astable
from the second astable, aliowing the sec-
ond to operate independently. Conse-
quently. the speaker emits a steady
2500-Hz tone. Position 3 connects the out-
put of the first astable directly to the reset
input of the second astable. This causes
the 2500-Hz tone applied to the speaker to
be interrupted at a rate determined by the
first astable. The result is a series of tone
bursts.

You can experiment with the timing com-
ponents of both astabie muitivibrators to
achieve a wider range of tone modes and
frequencies than those described above.
Increasing the capacitance of C1 to 10 mi-
crofarads or more. for example, will reduce
the frequency of oscillation of the first asta-
ble to approximately 0.7 hertz. On the oth-
er hand, reducing C1 to 0.45 microfarads
will increase the first astable’s oscillation
frequency to about 15 Hz. causing a dis-
tinct warble to be heard when S1 is in posi-
tion 1 or a rapid series of tone bursts when
S1isin position 3.

The frequency of the second astable can
be made adjustabie by replacing R4 and
R5 with a 15,000-ohm potentiometer. To
do so. connect the wiper of the potentiom-
eter to pin 13 of the 556 and the stationary
terminals to pins 8 and 14, You can make

+6V
3
2 i U £
2k2§ s
/ 13
RZ
100
K 556 IJ
0
8
2 12
4
6
Fig.l. Universal +
tl'[‘—.\"(lL[(’ !('m(' ‘/JT—‘- 3 7
generator.
i il
IuF 005
MF

one or both astable responsive to changes
in the level of ambient light by substituting
a cadmium-sulfide photocell for one or
more of the timing resistors.

Digital Tone Mode Selection. it's
possible to select the tone mode electroni-
cally with the help of a 4051 CMOS analog
multiplexer/demultiplexer. Figure 2 shows
how the 4051 is introduced into the circuit
in place of S1

A two-bit word selects the desired tone
mode according to the truth table included
in Fig. 2. Note the addition of a fourth tone
mode, a ticking sound similar to that of a
metronome. This sound represents the
output of the first astable and its frequency
can be altered by changing R1. R2. C1. or

any combination of these components.
When the metronome mode is selected,
the second astable is disabled by the "
4051.

You can modify the truth table in Fig. 2
by connecting any three of the eight analog
switches in the 4051 to the rest of the cir-
cuit. Refer to the 4051 data sheet for de-
tails of the operation of this versatile chip.

Going Further. With a little ingenuity,
you can select the desired tone mode—or
turn the circuit on or off—with components
other than the 4051. Try optoisolators,
SCRs, transistors. or relays. You might
even be able to add a tri-state LED to the
circuit to provide simultaneous audibie and
visual outputs &

16V
A 74
LA ! MODE SELECT®
/
2 ¥ ] B 8 A TownE
K1, , Al mooe 0o o TwWo
' L%, ) SELECT TONE
R 0 | STEADY
o 5| 4051 /I O ToNE
£2 6 ” BURST
60 3 73 S0 S ! 1 METRO-
£ 556 z 1’4 NOME
g 2 9
2 2 ' )\
é 9
(3
./-
g 13 ._L_ 3 7T 7 2700 ‘o ‘,"’,_-
AT | e PR #
.00, 008
. 73

Flig. 2. Programmable four-state tone generator
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POPULAR ELECTRONICS PE10793

USE ONLY ONE CARD PER PERSON

NAME
ADDRESS
CITY STATE ZIP
(Zip Code must be included to insure delivery.) (Void after Dec. 31, 1979}
Do you own a Function Generator? a. (J Yes b. 0 No
Are you interested in hearing more about Function Generator?

a. O Yes b. O No
Do you plan on buying a Function Generator during the next 12
months? a. (J Yes b. 0 No

4 E] Please send me 12 issues of Popular Electronics for $8.97 and bill me.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

FREE
INFORMATION:

Learning more about a prod-
uct that's advertised or men-
tioned in an article in this
month’s issue is as simple
as one, two, three. And ab-

solutely free POPULAR ELECTRONICS PE10792
: USE ONLY ONE CARD PER PERSON
Print or type your NAME
name and address on ADDRESS
the attached, card. CITY STATE Z1P
Use only one card {Zip Code must be included to insure delivery.) {Void after Dec. 31, 1979)
per person. Do you own a Function Generator? a. (J Yes b. O No
. Are you interested in heari bout Functi tor?
Circle the number(s) N T L
on the card that cor- Do you plan on buying a Function Generator during the next 12
respond to the num- months? a. O Yes b. O No

4 [ Please send me 12 issues of Popular Electronics for $8.97 and bill me.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105
106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

ber(s) at the bottom
of the advertisement or arti-
cle for which you want more
information.
(Key numbers for advertised
products also appear in the
Advertisers’ Index.)

e e g

Simply mail the card,
and the literature

wil be majed i you POPULAR ELECTRONICS et
free of charge from NAME
the manufacturer.
ADDRESS
FREE CIiTY STATE ZIiP
lNFmMATION: {(Zip Code must be included to insure delivery.) (Void after Dec. 31, 1979)
Do you own a Function Generator? a. (J Yes b. O No
This aceress 15 tor our product Fres Are you interested in hearing more about Function Generator?
a. O Yes b. O No
Do you plan on buying a Function Generator during the next 12
months? a. (J Yes b. 0 No

4 O piease send me 12 issues of Popular Electronics for $8.97 and bill me.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
76 77 78 79 80 81 82 83 84 8 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
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An important set of
recordings created to
help you expand 1
understanding

This unique four-disc album is interesting, easy to
comprehend, and instructive. It is the first project of
its kind to approach the understanding of music
through its basic elements: rhythm . . _ melody . . .
harmony . . . texture

Written and narrated exclusively for Stereo Review by
David Randoiph, Music Director of the Masterwork
Music and Art Foundation, this fascinating set of
stereo records will help you become a more sophisti-
cated, more knowledgeable listener.

In the GUIDE TO UNDERSTANDING MUSIC, David
Randolph first discusses, by means of recorded narra-
tion, how the composer uses and unifies all the basic
musical elements. After each musical point is made
in the narration. a musical demonstration of the
point under discussion is provided. Thus you become
a part of the creative musical process by listening, by
understanding, by seeing how music’s ‘‘raw ma-
terials'’ are employed by composers and performers
to attain their highest level of expressivity and com-
munication through musical form.

FOUR STEREO RECORDS

Record [—The Elements of Music: 1.
2. Melody 3. Harmony 4. Texture.

Record [[—Sense and Sensation in Music: (The In-
struments of the Orchestra)—How Music is Unified.

Record 1lI—Form in Music—Words and Music.

Record IV—Can Muslic Tell a Story or Paint a Picture?
—The Interpretation of Music.

OVER 200 MUSICAL EXAMPLES which have been
rarefully chosen from among thousands of recordings
by major record companies as the best illustrations
of musical points made in the recorded narration. In
addition, supplementary musical demonstrations were
specially recorded for this album

BOOKLET ENCLOSED. The accompanying booklet is
a valuable complement to the album. It presents
David Randolph’s straightforward professional ap-
proach to music, and shares the insights and under-
standing of his many years of experience in bringing
music to listeners . . . as well as advice on how you
can make the best use of the album.

It you already have some knowledge of music, the
Guide to Understanding Music can expand and enrich
that knowledge. If you've always wanted to under-
stand music but have been discouraged because it
looked too difficult and time-consuming, the Gulde to
Understanding Music can show you how easily and
quickly you can make yourself at home with any music.

Rhythm.

This exclusive four-disc recording is just $21.98 Post-
paid for all four 3314 rpm stereo longplay records,
a price made possible by the availability of the con-
sultative and production facilities of Stereo Review
and its staff. Under ordinary auspices, a work of this
nature and importance would cost much more.

FREE—With each album ordered you'll re-
ceive, FREE OF CHARGE, Stereo Review's Stereo
Demonstration Record, currently being sold
nationally @ $6.95. This recording is a series
of independent sonic demonstrations, each
designed to illustrate one or more aspect of
musical sound and its reproduction—selected
and edited by the editors of Stereo Review.

HERE’S HOW TO ORDER

CASH: Mail your order along with your name, address
and remittance in the amount of $21.98. (Outside
U.S.A. $26.98). Residents of CA, CO, DC, FL, IL,
MI. MO, NY STATE, and VT add applicable sales tax.
CHARGE: To your American Express, VISA, Master
Charge or Diners Club account! Mail your order,
name, address, credit card # and expiration date
(Master Charge customers include 4-digit Interbank
# above your name). Be sure your signature is on
your order. You will be billed at $21.98_

ORDER FROM: GUM, DEPT. 30008, P.0. BOX 278,
PRATT STATION, BROOKLYN, N.Y. 11205

Specify bath titles when ordering!


www.americanradiohistory.com

¥ POLY PAKS “SHOP BY MAIL” WITH ITS NEW INFLATION FIGHTIN' _

¥‘ONE CENTERS’;#

*Buy any item on this page and get 2nd item of the same cat. no. for only one penny!

: O 1-LASCR OPTO COUPLER, type H¥1C3, mini dip, (#5700) 1.29 2 for 1.30 @[] 10-HUMBUCKER CONTROLS W/KNOB, for TV vertical, horiz., etc. (45882} . 1.29 20 for 1.30 ®
o [ 3-UINE CORDS, 6 ft. 18 gauge, 2 cond. white w/plug, (3787} . 129 6 for1.30 ® [ 50-CAPACITOR SPECIAL, discs, mylars, and more, (3775) - 1.29 100 for 1.30 $
» [J 15-SINGLE PIN MICRO RED LEDS, 100% material, 3 volts 2 10 mlls (“58%) 1.29 30 for 1.30 :D 4-HOBBY VOLTAGE REGULATORS, LM-309, 320, 340’s, TO-3, (s3330A) .. .. 1.29 8 for 1.30 $
o [ 40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, (#5847) , 1.29 80 for 1.30 » (] 12-PANEL SWITCHES, assorted slides, rotaries, modulars, etc. (#295) . . 129 24 for 1.30
[ 40-PLASTIC TRANSISTORS, asst'd untested and hobby, (¥2604A) ... .. 1.29 80 for 1.30 o [J 60-RESISTOR SPECIAL, % to 1 watt, carbons, carbo-films, efc. (“35896] 1.29 120 for 1.30
0 6-6V INDICATORS, w/leads, test lamp manufacturers excess, (<5893) ,..... 1.29 12 for 1 o [ 65-HALF WATT RESISTORS, asstd. carbons, carbo-films, various values, (#454) 1.29 130 for 1.
[0 40-METAL CAN TRANSISTORS, asst’ types, hobby, untested, (#2603A) .. .. 1.29 80 for 1 6-LM340T VOLTAGE REGULATORS, 5 to 24 volts, TO-220, (#5897) . 1.29 12 for 1.
O 10-UPRIGHT ELECTROS, 100% asst'd values and voltages, (#5900) cooo.. 1290 20 for1 40-POLYSTYRENE CAPACITORS, asst'd values and voltages, (#1052) . . 1.29 80 for 1.
[ 40-SEMI-CON SUPRISE, zeners, rectifiers, transistors, etc, U-test, (#2226, 1.29 80 for 1. 15-THERMISTORS, resistors that change with the temperature, (2048} ... .. 1.29 30 for 1.
o U 65-STABISTORS, axial, for regulators & computers, U-test, (#3140) .. ... ... 1.29 130 for 1. 65-4 WATT RESISTORS, asst'd values, metal film, marked, (#5797) . - 1.29 130 for 1.
o [ 40-SQUARE PC COILS, uprights, assorted values, for PC applications, (uswa) 1.29 80 for 1. 1-12VDC SPDT RELAY, 180 ohm coil, 25 mA, 1x1x1%" (25937) . - 1.29  2for 1.
® [] 50-1 WATT ZENERS, 3.3,8,10,12,15V, etc.. double plug. untested, (#1964} 1.29 100 for 1. 15-VOLUME CONTROLS, asst. values, audio, and switch too! (#592) oe . 1.29 30 for 1.
o L 4-ROCKER SWITCHES, DPDT, solder eyelet terminals, (#3302) . - 129 Bfor 1. 60-PREFORMED DISC CAPS, handy assortment of values, marked, (#1181) .. 1.29 120 for 1.
Y ' 60-LONG LEAD DISCS, 100% prime, marked capacitors, (x5899) .. 1.29 120 for 1. 10-AXIAL ELECTROS, assorted values and capacitance, {(#5901) . 1.29 20 for 1.
o = 6-MINI TRANSFORMERS, asst’d outputs, interstage & audio, 1” sq. (“3295) 1.29 12 for 1. | 60-GLASS ZENERS, 400mW, untested, better than 50% yield, 1#588 1.29 120 for 1.
o [ 1-TV/AUDIO SHIELDED CABLE, 2 cond. 15 ft. w/RCA phone plugs, (#5812} . 1.29 2 for 1. 10-PC TRIMPOTS, screwdriver adjust, assorted values, (#3346) . 1.29 20 for 1.
o Ll 25-DATA ENTRY KEYCAPS, %" sq. #'s & functions, asst. colors. (#4013) 1.29 56 for 1. ! 25-4" CABLE TIES, plastic, like Ty-wrap style, (45217) ... ... ... 1.29 50 for 1.
¢ [ 2.GE 3W AUDIO AMP, type PA-263 IC chip, mono, (71522) . 129 4dfor 1, o [ 5-CRYSTALS, may include; CB, ham various shapes and sizes, (=5716) ...... 1.29 10 for 1.
G 1-MERCURY TILT SWITCH, N.C. rated 24VDC « .05A, w/leads, (#5686) . 1.29 2 for 1.30 ® o (] 40-POWER RESISTORS, assorted types, includes 2 to 10 watters, (#228} .... 1.29 80 for 1.
C 6-POWER TAB TRIACS, 100% prlme 100V, TO-220, {#58881 129 12for1.30 ® [ 40-TWO WATT RESISTORS, carbo-films, carbons, some 5%ers, (#456) .. ... 1.29 80 for 1.
[0 6-POWER TAB SCR's, 100% prime, 100V, TO-220, (#5904) . = oo 129 12 for 1.30 : 50-TERMINAL STRIPS, asst’d solder and screw types, 2 lugs & up, (#334) ... 1.29 100 for 1. |
0] 2-WATCH LCD’s, 3': digit, asst. types, size: 1" x 1% (appvo- ) (#5066) . 1.29 4 for 1.30 o 1-WATCH GUTS, LED, who knows how good, micro- dngn%bonann (#5115) 1.29 2 for 1. ]
0 4-TV INTERLOCK JACKS for TV/power mt. ctr, solder tab terms., (#5519) 1.29 8 for 1.30 ¢ L] 10-1000V 1A RECTIFIERS, IN40O7, epoxy case, axial leads, (#5926) . .. 1.29 20 for 1.
e T 4-MOS FETS, IN128, by Fairchild & RCA, TO- 18, some duals, (“1686) 1.29 8 for1.30 » ] 5-MULTI-DIGIT LED READOUTS, bubble magnifier, 2 to 6 digits, 1“3624 .. 129 10 for 1.
e [ 4-PHOTO ElECTllC DARLINGTON TlANSISTORS IN5777, (#3276) . .. 1.29 8 for 1.30 ¢ . T0-POWER TAB TRANSISTORS, NPN, plastic, TO-220, (#5629} ... ..... ... 1.29 20 for 1.
® [ 6-AC “UTILITY” QUTLETS, for 1% mt. ctr., solder lugs, lﬁJSBZ' ...... 1.29 12 for1.30 ¢ . 6-PRECISION TRIM POTS, asst’d singles and multi-turns, untested, (x3389) . 1.29 12 for 1.
® [ 15-NE-2 LAMPS, neon red, for 110VAC, less resistor, (%1435} ... . . . 1.29 30 for 1.30 . 50-1N4000 RECTIFIERS, epoxy, axial leads, untested, (#2594) .. ... ... ... .. 1.29 100 for 1.
: [ 20-1N4148 SWITCHING DIODES, 4nS, 100V & 10mA, axial H)O‘/., (=3000) 1.29 40 for 1.30 ® (] 30pc.-HEAT SHRINK. Thermo-fit, useful asst. of sizes, shrinks 50% (#5248) . 1.29 60 for 1.
° [ 2-4 AMP SILICON BRIDGE RECTIFIER, 200V, block style, (25928) . 1.29 4 for 1.30 ® (] 10-SLIDE SWITCHES, SPST, SPDT, etc. all shapes and sizes, (#5927) .. 1.29 20 for 1.
e Ll 4-VARACTOR DIODES, var. lunev capacitance, 20-50 pt. (55887) . J 1.29 8 for 1.30 R 25-DTL’s, 100% prime, asst'd flip flops, etc., marked, (#3709) 1.29 50 for 1.
) 50-PRECISION RESISTORS, . & 2 watts. 1%, assorted types, (#363) .. ... 1.29 100 for 1.30 :[] 4-HOBBY OPTO COUPLERS, 1500 VOLT ISOLATION, U-test, (#2629A) .. 1.9 B for 1.
[_: 60-CERAMIC CAPS, asst'd val & styles, incl; tubulars, NPO’s, etc., (2590} .. 1.29 120 for 1.30 ® o) 8-TAPE RECORDER EARPHONE, for radios, recorders, 8 ohms, (#2946) 1.29 16 for 1.
. 25-PLASTIC SCR's, incl; 200V, untested, high yield, TO-92, (#3192) . .. 1.29 50 for 1.30 ® [ 5-MICRO-MINI JACKS, in a block, for 2mm sub-mini plugs, (41437) ... ... 1.29 10 for 1.
] 40-MOLDED CAPAC!TORS tubular, asst'd volt. to 1 mi. axial leads {#348642) 129 B0 for 1.30 ® 5-PL-55 PHONE JACKS, standard bushing, for hams, communications, (5868} 1.29 10 for 1.
L 60-MICRO ZENER & RECT. KIT, asst’d voltages, only 1/8"" sq. U-test, (#1251) 1.29 120 for 1.30 : 40-RED DEVIL CAPACITORS, handy assort. of pop. values, axial leads, (#3823) 1.29 80 for 1.
¢ ] 1-LINE CORD, 8 ft. 2 cond, 16 gauge, vinyl molded plug & grommet (3661) 1.29 2 for 1.30 o 50-MICAS asst, sizes-n-shapes, incl. “silvers” too! (#373) .. ... .. ... . . . . 1.29 100 for 1.
e [ 6-SPDT MICRO SLIDE SWITCH, only 3/7" cube, for PC mount, (23429) 1.29 12for 1.30 ¢ 10-TRANSISTOR SOCKETS, for npn and pnp types, (25944) .. .. 1.29 20 for 1.
o O 10-PR.-RCE PLUGS & JACKS, for audio, speakers, etc., (#402) .. .. 1.29 20 for1.30 @ 12-LED DRIVER [C's, similar to 75491, (#5890) . . 1.29 24 for 1.
® L 5-2N3055 HOBBY TRANSISTORS, 100%, T0-3, =377 .. . 1.29 10 for 1.30 @ 10-MODULAR SWITCHES, Centralab “push-on” lvpe, up to BPDT, (33150) 1.29 20 for 1.
@ [J 10-ZENERS, 1 watt 9.1 volts axial leads 100% (55370A) ... .. 1.29 20 for 1.30 ® 5-"MOTORS MOTORS", small. high speed, asst'd sizes, 3-6VDC, (#2551) .. 1.29 10 for 1.
: . 40-1N4148, 4 NANO, SWITCHING DIODE, axial leads untested lﬁ5923) 1.29 80 for 1.30 : 2-HEAVY DUTY LINE CORDS 8t.. 2 cond., 18 gauge, black insulation, (35803) 1.29 4 for 1.
. [ 2-RELAYS, BABCOCK 6VDC, SPST, plastic case {=5807) ... ... ... 1.29 4 for1.30 o 10-LED SOCKETS, “snap-in"’ minis, for lEDS and transistors, too! (#5745) .. 1.29 20 for 1.
o O 1-25 AMP BRIDGE RECTIFIER, 50 volts, 100% (#5948) . rpaem ey 1,29 2 for1.30 o 10-MV-54 MICRO-MINI LEDS, flat lop style, diffused red lens, (41789) . 1.29 20 for 1.
O 2-QUADRACS, 10 amp 200 PRY, TO-220 100% (:75915) ..... 1.29 4 for 1.30 o 30-WIRE NUTS, twist-on’s, for #20-24 gauge wire, {#3724) ... .. .. 1.29 60 for 1.
' 60-MINI RESISTORS, 30-1/2W, 30-1/4 watt, axial, color coded (*’5922) 1.29 120 for 1.30 @ 2-ALUM. HEAT SINKS, 2%’'x3", for power tabs, innumerable uses, (£5338) .. 1.29 4 for 1.
0] 12-SCRS-TRIAC-QUADRACS, asst. volts. T(3-220 case {22087) . 0 1.29 24 for1.30 ® 1-"MICRO MINI" METER, 2" dia. 0-1 basic movement (#5858) ... .. ... .. 1.29 2 for 1.
C 10-BULLPLATES, asst. resistor/capacitor networks, various styles, ('5860) 1.29 20for1.30 ¢ 2-DOUBLE-SIDED PC BOARDS, 3" "x12” high quality G-10 glass, (¥5694) 1.29 4 for 1.
o 1 2-AIR TRIMMER CAPS. alum. plates, 12" shaft, panel mt. solder lugs, ("SGSBI 1.29 4 for 1.30 : 60-TUBULAR CAPACITORS, asst'd 100mmf to .1mf to 600 WVDC, (‘JSAN‘)) 1.29 120 for 1.
PY [ 30-MOLEX CONNECTORS, nylon, asst’d styles, colors, & = of cond. (#5835] 1.29 60 for 1.30 . 6-MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., {#1258) .. 1.29 12 for 1.
o O 1-3 COND. LINE CORD, 8 ft. flat, w/ring lerminals, 2 AC, 1 GND, (55703 .. 1.29 2 for 1.30 o 10-TANTELUM ELECTROS, asst’d mini, axial, hermetically sealed, (#5848) .. 1.29 20 for 1.
o T 4-12 VOLT LAMPS, w/leads, popular voltage, 100's of uses. (#5942) ... 129 8 for 130 ¢ | 50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst’d values, (4437} 1.29 100 for 1.
® (] 25-TTLIC’s, untested, asst'd gates, flip flops, etc. 14-16 pin, (25955) . 1.29 50for1.30@ 60-COILS & CHOKES, asst'd RF, OSC, IF, parasitic types, (#35A297) ... . .. 1.29 120 for 1.
® (1 20-1000 PIV GLASS AMPS, micro-mini, axial, silicon, rated « 1A, (ﬁS‘)Oli 1.29 40for1.30¢ 6-SWITCHCRAFT PHONO IACKS hi-Q, chasis mount, teflon base, (#5119) . 1.29 12 for 1.
® [ 1-12 VCT 200 mA TRANSFORMER, 115 V prim., PC mount, (#5977} . . 129 2for1.30° . 1-TO-3 HEAT SINK, heavy duty aluminum, prepunched for TO-3, (¢4083) .. 1.29 2 for 1.
o O 20-400 mw 15V ZENERS, micro-style, asst. epoxy & glass, 100% axial, (35914] 1.29 40 for 1303 ®[] 65-MOLEX SOCKETS, “on-a-strip”, for multiple pin dips, (41609) . 1.29 130 for 1.
e  100-UNMARKED CAPS, popular values, mylars & polystyrene, 100%, (#5892) 1.29 200 for 1.30 P9 : 6-PAIRS 9V BATTERY CLIPS, wrred & black color-coded leads, (#2852} . 1.29 12 for 1,
o [ 60-ONE WATT ZENERS, assorted voltages, gllsi pak, dbl plug, U-test, (25947} 1.29 120 for 1.30 ¢ o] 1-UHF TUNER, 3 gang, uhf TV unit, 300 ohm, pos. direct drive, (#2927) . 1.29 2 for 1.
o [ 50-MICRO ZENERS. 1 watt, 2-30V, D0-7 & micro epoxy, axial, 100%, (#5905) 1.29 100 for 1.30 @ o [] 15-HUMBUCKER CONTROLS, assorted values, manufacturers dump, (33807) 1.29 30 for 1.
7 500pc-HARDWARE SURPRISE, asst screws nuts & washers, (HSB‘)H 1.291000 for 1.30 ® . 30-SUBMINI If TRANSFORMERS, siug tuned, shielded, {#35A9} . 1.29 60 for 1.
— 60-GLASS AMPS, up to 1KV, IN40DO series, glass encased, untested, (#5982) 129 120 for 1.30 ® 0] 15-"POP” OPTICAL LENSES, planc-convex, 1 dia., plastic, (#5043) . . 1.29 30 for 1.
[l 200-PC BOARD PARTS, boards loaded w/100% parts, hobbv bonanza, (#5946) 1.29 400 for 1.30: ® ] 40-ADIUSTABLE FERRITE CORES, center cut for hex adjust, (#5707) . 1.29 80 for 1.
[ 6-RF NPN TRANSISTORS, type-2N1059, 8Vcbo: 40V, TO-22, 100%, (5895) . 1.29 12 for 1.30 P 3-1.5V MINI LAMPS, only 3/32" dia., draws 15mA, w/1"" wire leads, 1&5693) 1.29 6 for 1.
2-8RASS DOOR LOCKS, w/key, for doors windows, etc. 2-1/8' mt. ctr. (5949) 1.29 4 for 1.30 o 30-FT. WIRE-WRAP WIRE, 30 guage, insulated, continuous length, (x3803) .. 129 60 for 1.
1-PUSH-PUSH C8 SWITCH, DPDT, 1 x % x 3/8”, 100's of uses, (53463 . 1.29 2 for 1. J 4-MONO TAPE HEADS, may incl; cassette, 8- lvld& reel fo reel too! (#5789) 1.29 8 for 1.
- 30-“CRIMP-ON"" TERMINALS, rings and spades, lor # 1220 wire, (#3955} 1.29 60 for 1. ] 5-DUAL DIGIT “BUBBLE” READOUTS, HP5082 style, red, dip type {#5748) . 1.29 10 for 1.
® [J 5-CALCULATOR KEVBOAHDS mutti-function, 17 keys and up, (#3774) 129 10 for 1 ) 40-METAL & PLASTIC TRANSISTORS, asst'd sizes (#1965} .. .. ... ... ... 1.29 80 for 1.
: T 50-ONE-WATT RESISTORS, popular assort, some 5%ers, 100°s of uses, (23844 1.29 100 for 1. J 2-HI PWR. TRANSISTORS, Motorola type, M]3201, NPN 15W, TO-66, (#2797) 1.29 4 for 1.
» ' 50-METALLIC FILM % WATTERS, asst. values, marked, axial leads, (#160S) .. 1.29 100 for 1. ] 60-GERM. GLASS DIODES, similar to 1N34, axial leads, untested, (+642) ... 1.29 120 for 1.
o [ 4-RIBBON CABLE CONNECTOR, single-sided, 9 contacts, PC leads, (us%ﬂ - 1.29 8 for 1.3 . 40-1N914 SWITCHING DIODES, slllcon, 4nS, glass, untested, (#143) .. . . 1. 80 for 1.
. 3-7SUPER" 2N222’s, NPN, ICBO:60V, hfe:100 1TW @ 2A, TO-92, 100%, (25952} 1.29 6 for 1 : 4-AM/FM VARIABLE COND., 2 bands, "‘poly-con” %’ square, (#2924} . 1 8 for 1.
o 1] 1-12 VDC MINI BLOCK RELAY, spdt, 1 x 3/4 x 5/8", 175 ohm, 1A, (#5937) . 1.29 2 for 1. PY 3-MICRO SWITCHES, SPST, NO contacts, plunger style, solder tabs, (35785) 1 6 for 1,
@[] 10-1.5V GRAIN-0-WHEAT LAMPS, 5/16”, w/10" leads, lens RED, 126002 .. 1.29 20 for 1. P 10-MULTI-GANG POTS, audio 2 gangs and up, asst’d types and values, (#5326} 1 20 for 1
® [ 10-IF-FM OP AMPS, by RCA, FM-UHF circuitry, TO-5, 10 leads, (d5951) 129 20 for 1. o L] 10-MAN-3's, 7 segment, w/bublﬂe magnifier, 100% material, (“3842) 1. 20 for 1
: [ 10-NPN SWITCHING TRANSISTORS, asst'd gen. audio & switching, (#2595} 1.29 20 for 1. L d 3-PL-259 COAX PLUG, mates to SO-239, Amphenol (¥5221) 1 6 for 1
' 1-12 VDC SOLENOID, similar to Guardian 16-P, w/| lunger, Y’ stroke, (2601 5) 1 29 Z for 1 . 1-LITE SENSITIV TRANSIST 1. 2 for 1.
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ATTENTION ELF OWNERS
ANNOUNCING QUEST SUPER BASIC

At last a Full Size Basic for 1802 systems A
compiete function Basic including two dimen-
sional arrays, string variables, floating point,
arithmetic and 32 bit signed integer arithmetic
{10 digit accuracy) with /0 routines. Easily adap-
table on most 1802 systems. Requires 12K RAM
minimum for Basic and user programs  Cassette
version in stock now for immediate delivery.
ROM versions coming soon with exchange
privilege allowing credit for cassette version

Super Basic on Cassette $40.00

Tiny Basic Source now available $19.00

$-100 Slot Expansion, Add 3 more S-100 slots to
your Super Expansion Board or use as a 4 slot
S-100 Mather Board Board without connectors
$9.95.

Coming Soon: High resolution alpha/numerics
with color graphics expandable up to 256 x 192
resolution for less than $100. Economical ver-
sions for other popular 1802 systems also.
16K Dynamic RAM board expandabie to 32K for
less than $150.

RCA Cosmac Super EIf Computer $106.95

Compare features betore you decide to buy any
other computer. There 1S no other computer on
the market today that has all the desirable bene-
fits of the Super Elf for so iittle money. The Super
EIt is a small single board computer that does
many big things It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memary, Full Basic, ASCI
Keyboards, video character generation, etc.

Before you buy another small computer. see if it
includes the following features: ROM monitor.
State and Mode displays, Single step: Optional
address displays; Power Supply: Audio Amplifier
and Speaker: Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super Eif includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unigue Quest address and data bus
displays before, during and after executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators

An RCA 1861 video graphics chip allows you to
connect 1o your own TV with an inexpen sive video
moduiator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
to dnve relays for control purposes

A 24 key HEX keyboard includes 16 HEX keys
plus ioad, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large. on
board displays provide output and optional high
and fow address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board
Power supply and sockets for all IC's are in-
cluded inthe price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs of
software info. including a series of lessons to
help get you started and a music program and
graphics target game

Many schools and universities are using the
Super EY as a course of study. OEM's use 1t for
training and research and development
Remember, other computers only offer Super Eif
features at additional cost or not at all. Compare
before you buy. Super Elf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and tabelied
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 S-100 boards $41.00. NiCad
Battery Memory Saver Kit §6.95. All kits and
options also come completely assembled and
tested.

Questdata, a 12 page monthly software publica-
tion for 1802 computer users 1S availabie by sub-
scription for $12.00 per year
Tiny Basic Cassette $10.00, on ROM $38.00,
original Eif kit board $14.95.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding vaiue! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
abie anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for ail other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EIf. The board includes slots
for up to 6K of EPROM (2708. 2758, 2716 or T!
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.

A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software. (relocatible cassette file}
another exclusive from Quest. It includes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with
subroutines allowing users to take advantage of

Multi-volt Computer Power Supply
8v 5 amp, =18v 5amp, 5v 15amp. -5v
5amp. 12v .5 amp. — 12 option. =5v, =12v
areregulated Kit $29.95. Kit with punched frame
$37 45. Woodgrain case $10.00.

monitor functions simply by calling them up.
improvements and revisions are easnly done wnn
the monitor If you have the Super Exp

Same day shipment. First ine parts only.
Factory tested. Guaranteed money back
Quality IC's and other components at fac-
tory prices

INTEGRATED CIRCUITS

P.0. Box 4430C Santa Clara, CA 95054
For will call only: {408) 988-1640
2322 Waish Ave.

T400TTL LM31TTK 292 CD40IS 86 ELECTRONICS
T400N LM318 135 gg;g:? 36
102N 17 LM320K5 120 g1
04N 19 (MI3nB 695 04018 94 MOSMEMORY
71098 23 LM320K 12 135 cmmg 2 ;‘AEM %
4 102 i 3
;J:Z: :7 Hﬂﬁg? ;5 : gg L‘B:ggv i gz 182- 95 NB2S136 875  AESISTORS '+ watt 5
73208 Y7 (w018 160 CD02z 86 2!02AL Nges37 875 10pertype 03 1000 per type 012
742N 139 LM30T12 150 (D023 28 21102 18 2708 150 25par ype 025 350 prece pack
430N 20 V320715 160 CD40Z 75 21702 25 DMBSTT 290 100 pe ype 015 5 per type 675
42N 50 (M3ziN 115 CDA025 28 2104A1 495 8223 290
445N §9 My 155 CDioZe 151 210784 375 27T 2350 KEYBOARDS
447N 60 (M35 135 CD4027 36 21171 3R e iB00 56 key ASCI keyoowrs i S67 50
448N 6%  LM3i0K-B 135 CD4028 79 21127 3195 ‘un, assembled
450N 17 [M30K-12 135 CD4029 10y 1ML 90 COMNECTORS 53 key ASCH wevboard kit eu 00
747aN 29 LM340K 15 135 CDs030 28 3118 09 Cyspn eﬂqe 218 Fully assembied 70 00 Enctosure 13 95
175N 39 LM3aOK-22 135 (D035 107 23138 6§30 100 pin edge
7485N B9 (V315 125 CDapag 1g2  MMS2&2 40100 pin edge Ww 525 LEDS
489N 200 LM30T-8 125 CD4042 i MMS260 300 Red T018 15
190N 43 (MuLOTIZ 125 CD4043 63 MMSI0 995 Green Yeow 1018 a
492N 13 (M3407 15 125 CDdGas 63 MMS3I0 5 9e IC_ SOCKE Jumno
74930 13 (M40 46 125 CD4046 167 DD 100 Soider Tin lnv P'ullll Green Orange. Yeilow Jumbo
T495N 69 LW3407 24 325  CD4049 3 POiD-¢ 500 PN TUP PIN UP - Cuplite LED Mounting Clips 8S1 2 5
100N 90 M3dIn 45 04050 16 PAI0IL 1395 8 152 30 (specty red. amper, green. yellow dear)
2107 9 LM350 50 €Deg5r 113 42004 995 M ;4 2 2
7i21N 34 IM3T0 115 CD080 142 82825 290 16 16 2 CONTINENTAL SPECIALTIES In stock
T4123N 59 LM377 300 CD406E 71 9iL02a 150 18 27 36 Complete line of breacboa:d est eguip
791250 39 4379 500 CD4068 i HDO1B&-5 695 20 Q057 MAX-100 8§ dignt Freg. Tir.  §128 95
1SN 69 LMIBON 100 CO408 0 MMSTIOO 450 dieve e war ool
745N 95  LM381 160 (D070 40 GAv3800-1 895 5 i 0K WIRE WRAP TOOLS in stock
74181N 89 LMm3B2 160 CD4071 28 MCMESM 995 Eve iAoy Portable Muttimater $18 00
4154 1 M703H 1y CD4072 28 350
;x:g#« 22 wiosh e (a8 it 1000 WIRE WRAF LEVEL 3 —
BN &7 LMI2IHN €D4075 g 116 1600 o SECIALS IS 9
TeN 87 (MZIN 67 CDIO76 175 B T s ot Sopwan e
7:63n 87 LMGnCH 35 CDdors 4 CLOCKS 633 28 100 PG ooard 750
TN wiaIN 25 COWBT 25 MMSIL 390 1w ul ol v eniioiRg
D40 MM5315 4
rﬂ;m 1 ?3 w‘;ﬁ’“ % m;-?é 3? MM5369 210 CRYSTALS Encoder  HDO165-5 595
M owanh 8 Gud X e Gs MM 15 e
o 22 m%ﬁ; ] 5 é‘x”f-?”?s ?,9 3 MHz 125 Operates 5- 18 Yot OC to 5 MHz
ggéu 165 LM1307 0 G701 89 “5 mz 1‘5 typ 125 LED display 10.50
? 13 17015 bl d
TN & [ Z? MMS375AAN 390 1B M7 390 Paranonics 1004 Logic
S37N 86 LM1B00 17 wsamc N4 20 MHz 390 yzar Kit 5224 00
LM1812 5 16 5 gg;‘g;zwl g?q MoE:::\ L(ldeT'nggev 290
x0a 2
BT L ot 17 RN L R s
x[ééin 25 (M2902 15 209 ey 3519 Mz 12 Erabber R b 00
25 LMIBON 6 goozecy 2 20100 4z 185 Singion 34 Digh
s 28 o B DSOOSECN 175 2097182 MH: 15 Mutimater $59.95
pUSOSN Laa0an 51 ONS0SSEY 34 2%EWHT 450 Clock Calendar Kt 52393
;\tv?gm gg bcus:v géé:s *aHz 4 gg Hz Frequency Caunter
1S s Mz 4 it 7.
i o g e womocesson Sy co
A B oM s BE, R oGdedn i
SN 2 55 I
1{ ;zgw 41 NESBSA 100 with data 25 g@ "-; }'l"&;\:m igg gmnsrumzns 1a
:tgng B oNeew 0 ?ggi Ty 2iimemn 4l 12 o 300 ma anstormer | zs
TALBIN 30 NESTOB 500 xgv: 2% 15\/5"5' ﬁ‘ w:\ﬂm o 3 95
TASEN o e 800 o 90 EYBOARD ENCODERS 12 C7 250 ma wall plug 3 50
R e 871 g AYSME §1250 22y C1 400 ma 395
SN B s 8208 35 AY5 3600 9 fovizempwaipug 389
745956 189 75108 1 8251 5 L0 R e 1295
TASIOIN 3 754910N 8253 00 el Res
ASIZN 35 754920N 8255 25 0
TASTIIN 35 7549:CN B 8257 19 50 OISPLAY LEDS % 25
FIS13N 72 8259 1950 - MAN! CA 270 2
74513 35 AtoD 1802CP 0 Connectors AS; MAN3 CC 125 39
T4LS15TN &7 CONVERTER ois 1395 RSP 2% waare CACE I
TALSISSN 67 80388 150 18020P EB? % oo €C 300 125
74LS157N 87 BTOOCS plas 1785 O¥e) & DL707DL707R  CA 300 100
7a516N 81 8/01CN 22 8617 115) RS232 Complete Ser & 99 o727 728 CACE 500 10
TASIEIN 91 87BOCI 13 coPrso2cD 1995 DESS. 19 DU CACC G001
Si7an 95 D10 @ copien2s 2500  0A1%C 230 s G oo 198
pasien 106 siciur 7 CoP1&e1 1295 FND35S C D0
74L8221N 185 7104 95 820 35 INDSO0S07  CC.CA 500 1 19
e TN Rt 6650 1295 TRANSISTORS FND503/510  GC'CA 500
TeL83BTN 8095 5502 1250 onvA93 FNDBO0/BO7  CC CA 800 220
CMOS 8096 65 6504 1650 2n22900 3 aigt Budble
LINEAR 034001 8097 65 6522 1360 SND369 3 qigr. Bubble 80
CA3045 90 Farr 50 8098 85 N304 0GR Fiuorescent 175
A3046 87 CD4600 16 8109 125 UART/FIFO IN2907A DG10 Fluorescont 75
CA3081 1 D001 28 8N 150 AY51013 S0 SN3053 G 5 dgt 14 oin display e
CA3082 190 CD1002 25 8113 300 AY51014 750  3N363s NSNG9 § it display 0
CA3B9 295 D005 110 820 550 3301 69 N3G 7520 Caue: ohalocells ¥
M3 3 a0 LR T 3904 3 L317 Hes 5
ANCAH CD4058 2 N330B
LM305H B7  CD2009 33 BT28 320 7024 95 N1 ] MA 10024 8.95
LM307N 35 CD010 33 8126 169 8252 95 N0 5 MAID124 .95
LM308N 89 CDa01! 78 8128 275 NB2S123 50 o 1023 tramstormer 225
IM30SH 115 CDa0N2 28 8197 163 N823128 75 oNue
LM30OK 150 £04013 36 8798 169 N2S129 75 T 0 Norih Star Flopgy Disk KH  §665 00
LM31TH/N - 90 CD4D14 86 NB25131 FER (XYY Additional Onve Ki 415 80
Rockwell AIM 65 Computer Auto Clock Kit $17.95

6502 based single board with full ASCI( keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display. ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00. 8K Basic Interpreter $100.00.
Power supply assy. in case $60.00. AIM 65 in
thin briefcase with power supply $485.00

Board and Super Monitor the monitor is up and
running at the push of a button.

Other on board options include Parallel Input
and Output Ports with full handshake. They
allow easy connection of an ASCI| keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two S-100 siots for
static RAM or video boards, A Godbout 8K RAM
board is available for $135.00. Aiso a 1K Super
Monitor version 2 with video driver for fuli capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cabie IS available at
$12.50 for easy connection between the Super
Elf and the Super Expansion Board.

The Power Supply Kit for the Super Expansion
Board is a 5 amp supply with multiple positive and
negative voltages $29.95. Add $4 00 for shipping.
Prepunched frame $7 50. Case $10.00. Add §1.50
for shipping

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystai time base Outstanding accuracy. Kit
inciudes: PC board. IC, crystal, resistors, ca-
pacitors and trimmer.

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

118

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards
6-.50" LED Displays. 5314 clock chip, trans-
former, all components and full Instructions
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95 Case $11.75

Video Modulator Kit $8.95
Convert your TV set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions.

$-100 Computer Boards

8K Static RAM Kit Godbout $135.00
16K Static RAM Kit 265 00
24K Static RAM Kit 423.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kit 470.00
8K/16K Eprom Kit (less PROMS) $89.00
Video Interface Kit $139.00

Motherboard $39.  Extender Board $8.99

79 IC Update Master Manual $35.00

update service through 1979. Domestic postage
$3.50. 1978 1C Master closeout $19 50. No foreign
orders

Complete IC data seiector, 2500 pg. master refer-
ence guide Over 50,000 cross references. Free

DC clock with 4-.50" displays. Uses National
MA-1012 module with alarm option. Inciudes
light dimmer. crystal imebase PC boards. Fully
regulated. comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere.

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystal accuracy Times to 59
min., 59 sec., 99 1/100 sec. Times std., split
and Tayfor. 7205 chip, all components minus
case. Fuli instructions

NiCad Battery Fixer/Charger Kit

Opens shorted celis that won't hold a charge
and then charges them up, alt in one kit w/full
parts and instructions $7.25

PROM Eraser
Wil erase 25 PROMs in 15 minutes. Ukra-
violet. assembled $34.50

Hickok 3%z Digit LCD Multimeter
Batt/AC oper. 0.1mv-1000v. 5 ranges. 0 5%
accur. Resistance 6 low power ranges 01
ohm-20M ohm DC curr. .01 to t00ma. Hand
held, 2" LCD displays. auto zero. polarity, over-
range. $69.95.

Digital Temp. Meter Kit $39.95
Indoor and outdoor Switches back and forth.
Beautifut 50" LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case w/bezel $11.75

FREE: Send for your copy of our NEW 1979

QUEST CATALOG. Include 28¢ stamp.
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www americanradiohietorv com

POPULAR ELECTRONICS


www.americanradiohistory.com

EPROM’S
1702A-6 $6:95  54.45

256 x8 1.5uS

$9.95

27
K x 8 450 NS

2716/TMS2516 $49.95
16K (2K 2 H) 450NS
(1 power supply  Intel versiony

TMS2716 $34.95

16K (2K 5 8) 440NS (3 power suppl

MOS Static RAM's
Part No. Price

2101 $2:89 $1.98
Power Transistors MICROPROCESSOR 2102LFPC $1.19

1K 350NS {Low Power)

2N3054 65 80V NPN CHIP SETS 2102-1PC  $89 0.94
2N3055 69 70V NPN et 1K 450NS

2N3442 1.50 160V NPN Part No Price Part N 2114 3675 5599
2N3771 195 50V NPN K (1K - 4) 300NS

2N3772 1.95 100V NPN 8080A 6.95 6800 ) .
2N3773 250 160V NPN 8085 12.95 6802 MOS Dynamic RAM's
R %
TIP31 55 3A 60V NPN 8212  3.45 6810 4K 4027 $2.95
TIP32 55 3A B0V PNP 8214 3.95 6820 . 4K (4K x 1) 300NS 16 PIN

TIP41 98 6A B0V NPN : 12.
ehiial 20 e e 8216  3.25 6821 ‘1951410%?,9& 2.95
TIP115 85 2A 60V PNP 8224 2.95 6850 16K 416-5 $10.95
TIP125 85 5A 60V PNP 8226 2.25 6852 e .
TIP127 85 5A 100V PNP 8228  3.98  SCP1802LE 16K, 16K 1) J0ONS 16PIN

TIP2955  1.10  15A 60V PNP 8 4.75 SCP1824LE

TIP3055 92 15A 60V NPN 2321 575  SCPI852LE UART's

SCR 8253 14.95 SCP1853LE Part No. Price
CI06D 34 5.0 AMP 400V T0-220 Eiss, sl SrEels & AY5-1013A $4360 $4.25
8257 1095 oo lSo6LE - AY3-1015 $5:50 $5.25

8259 14.95  5cpigsole 1. 1K CMOS RAM

Part No. Price

5101 3$&:50 $3.95

450NS (Low Power}

W/ Zilog
POTENTIOMETERS ‘ 780-DMA

TRIMPOT® Potentiometers 780-510 0

S”ANDARD DIMENSIONS 280-CPU > $995 280851000
MODEL POWER  RESISTANCES (M u wrl) PRICE 780A CPU <7 $1195

3006P | 075 Watt {10 ohm - 2 Meg | 25 19" 75 5080 Z80-PIO iar $795

Z280-S10

o0 Son LED209 T-1 3mm Red 09

LED211 1 3mm Green 14
3299w | 05 Wau {100hm 1 Meg | 390725 | 142 280A-PIO > 5895 750502 wEeD  §33 LED212 1 3mm Yellow 13
3386P | 05wan | 100nm -2 Meg | 375 375 19 | S060 ZBOA=S5(0 2, SSpaQ: 54t LED220 T-13/4 SmmRed .11
LED222 1-3/4 5mm Green .15
LED224 13/4 5mm Yeliow .14

1979 - /;«Q ==
cnlen 2800

MANT7sA 300 mmon Cathoge

ymplete inlegrated circu FND357 Common Cathode

dala selector Master quide “New FND500 Common Cathode
1C the latest | sincluging - FND;W E mmon An~ze
mICroprocessors and FND567 0ommon Anode
ﬁne g speCIa' DL747 Common Anode

' Low Price” OL704 Common Catnode

M oL707 Common Anode
s ISOLATORS
Free Quarterly Updates $2 9-95 ‘

FRLRE AR

P = Printed Circult Pins {f1at mounting)
W = Printed Clrcuil Pins {edge mcunting}

Texas Instruments
Low Profile Sockets
Over one Million pieces In s1ock VO LTAGE High Current (TO-3)

: : 78HO5SC  $492 5V 5A
Contacts Price Contacts Price REGULATORS BH125C  $507 12V 5A
8 PIN 08 22 PIN 22 Do 78H15SC  $507 15V 5A
14 PIN 12 24 PIN 24 . o ? ! 0 IPOSSC  $756 5V 10A
78000CISehey _ JBosuuel Tiavh JHGKC  $575  5V-24V 5A Positive Adjustable
16 PIN 28 PIN 28 c 1 58,12, 15 18. 24 Voits 2 A |
0 1 IMGKC 8832 4V 10 211V 5A Negatve Adjustable
18 PIN 18 40 PIN 5099 SH1605  $1222 3V-30V 5A Ad) Step Down Swiicr ng
20 PIN 20 Data Avainabie on Request SH1705  $756 V/5A Fixed Positive

Prices in this ad are valid only until Oct.31.1979

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over- the - counter sales MINIMUM ORDER $10.00 ® ADD $2.00 TO
Rd.. Natick, COVER POSTAGE & HANDLING (CKLIARY

Foreign customers please remit payment on sn
intemational bank dratt or intemations! posist _
IN CANADA money order in American dollars.

5651 FERRIER ST. 4800 DUFFERIN ST, BAXTER CENTRE 3070 KINGSWAY
MONTREAL, QUEBEC ~ DOWNSVIEW. ONTARIO 1050 BAXTERROAD  VANCOUVER. B.C.
Yo (3147356425 Tol 4166611115 Racapg ONTARIO vs 57
B 2 el:(416)661-111 K2C 3pP2 .
Tel:(613)820.9471 Tel: {604) 438-3321

CIRCLENO.2ONFREEINFORMATIONCARD
OCTOBER 1979 INFORM 119
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FREE DA| A SHEETSI wire wrapping center
IN QUR EFFORTS KEEP YO R CUSTOMER DATE
GEE G TENOr G V’ FREE DATA SHEETS K F‘ U e AT MODEL BW 630 battery oparated wirewrapping 1ol _uses two size 'C" barteries (ot inciuded) tor making
WE CARRY. THESE ARE HIGH QUALITY FULL-LENGTH REPRODUC “Modified” wrap of no. 30 wire around 25" sQuars Post. Unit is leIghtwsight, and has Bositive indexing
MIONS._oEL ORIGINALL RANUE ACTURERS DATALSHEETS] Y8 HE and anti-overwrapping device. CATALOG NO. 2500630 53495
QUEST, HOWEVER, THAT YOU |IMIT YOUR REQUESTS T NE
S‘A‘Ap. ;cEE; 0 ML OO NAREWG RITHED MM EREHANBTSEL TRAT MODEL Bw-2628 is same as above, but for nos. 26 1 28 wire CATALOG NO. 2502628 $39.96
u SF T ROM US.
2480 . $049 1 74181 . $1.95 1| 74L542. $0.66 1 74LS19280.97 {| 74578  SO58 | 74Ca2 $0.94 | 4006 . $1.191] 4085 . $0.69: | MODEL WSU30M Manoual wire wrapping 100l 1s a three-in-one nand tool (hat suips No. 30 wire, makes
7182 assh 74182 . 078 74Ls47. 0.781| 7415193, 097} 74586 . . 0.585 74CaB . 1971f 4007 0.2217 4086 0.69 “Modefied ' wraps. and even unwraPs previousely wiapped posts. CATALOG NO. 25-16000 $7.95
7483 . .059% 74184 . 1951| 74US48. 0.761 74051940871 745112 058 | 74C73 0717 A008 . .0781| 4089 .. 275
7400 . 50151 7485 . 0794 74185 1951 74LS51. 0.271] 745195, 0871 745113, 058 | 74C74 . 04B | 4009 .. 043 4093 099 | | MODEL WSU-30 15 same as above but mokes régular instead of modatied wraps. CAT. NO. 26-15000 56 85
7401 0471 7486 . . 077 | 74188 . 3251 74LS84. .0.271| 74L5196. 0851 748114, . 058 | 74C76 . 0711 4010 . C.43() 2088 . 210
7a02 . 0471 7489 175 | 74190 095 | 7aLs5s 0.271] 7415197 o_as;\ 745132, 0.76 | 74CB3 . 137]| aD11 0.22f{ 4104 2201 | Typ, WD-30R Wire Dispenser contems 50 11 of AWG 30 HED Kymararsuiarsd wre in 2 Dasic nousing
7403 .. 04711 7490 0.43f 74191 095 | 74L573. 0.381] 74L8221 vmol| 745133 038  74c85 . 1371) 2012 0.221| as03 098 | \or aiso curs and remaves 1" insulation from sach e of wire. CATALOG NO. 2518250 3.9
7404 . 0181 7491 058t 74192 . 080 | 7aL574. .0.381| 7405251.0.991| /18134, .038 | 74C86 . 049!| 3013 .. 039l a507 . 099
e Bl yaar 051 74193 080 | 7aLs76. 0.387| 7405253.0.881| 745136, 0.49 | 74CBS . 395 | ants . 0951 4530 1031 | £ wnan v s some as above but contains YELLOW vire CATALOG NO. 6-18450 1395 |
7406 . .0.24 | 7493 043} 74194 . 0871 74LS7B. (‘387‘ 2415257 0 7at| 745138 077 | 7ac90 . .0971[ 1015 09st| as11 104
2107 . 024 7494 .. 0651 74195 0871 74Ls83  0.781| 74L5258.0741) 745139 150 | 74C93 . 08/1| 4016 . .0381] 4512 . 098] | 6008 ¢ came as sbove nut contains BLUE wire, CATALOG NO 25-18650 $3.05
7408 n.zu$ 7495 .065]| 7196 . 0.87] 741585 097* 7415758 1.811| 745140, 7ace5 . 1.09]| 4017 1.041] 4516 1221
7408 . .0.20 ' 496 . . 0661 74197 0571| 7aL586. 0381 7405260, 0541 748151 7ac107. 0691 4018 10a7] 4518 1031 | w0 30w 15 same as above but contains WHITE wire CATALOG NO. 25.18950 $3.95
7410 0171 7497 .. 245 74198 . 1.451) 740590 .056'! 74US266.0.381| 745153 74C151. 1891 4019 nsgV[ as519 062 ) ‘
711 .. .0201 74107 . 0.29 | 74190 1451 74LS92. .056] 74LS279, 0581 745157 7aC154. 290 | 4020 . 11811 4520 V131 | yep. wo.30.TRI TriColor Oispanser contains 3 rotls of SO f1_ each of AWG 30 Kynar-insulaed wrapping
7412 0241 74109 032 74261 1091 741893 0561 7aL5283.0991 745158 7ac157. . 1.891] a021 1131 4527 67 wire 10 blue, white and red €olor With builtin stnpper and cutter. CATALOG NO. 25-17000. .96
7413 . .025 7a121 034l 74279 0.751| 7aLS95. .0.877 7415290 064i| 745174 74C160. . 1171 4022 09st| 4528 0.86 k s |
7414 4701 74122 . 0391 74283 . 2.201 74LS107.0381 7415295 0991| 745175 74C161. 1171} 4023 0.221( 4532 086 ‘ Type R30TRI nas three refill rolls of 50 ft. rach AWG 30 wire for above. CATALOG NO. 25-17100 . $3.95
7416 0241 74123 048! 74290 0881 73051090381 74L5298,098 745389 740162, 1.171] 4024 0.791 4539 1.10 .
7417 0743 1125 039 74203 . 0BYI| 74L5112.038 " 7415365, 0661 7aS194 74183 1171 4025 . 0221 4555 087 | MOOEL (NS-1416 Duatin Line IC insertion toof s for inserting 14 and 16-Bin ICs in sockets withou! |
7420 0191 74126 0397 74208 0987 | 74L5113.0331) 74LS366. 066 | 745200 7Ci6a 1091l 4027 0330} 4356 ose | damaging the fragile pins. Unit also has 3 pin Starightner for bent leads. CATALQG NO. 2521100 , . . §349
7421 0271 71132 65 | 74365 . 062 74L5114 0381 74L5367 066!) 745206 7acies 1091 402 o8sll as82 . 088
7423 . 025 741a1 . 0791| 74366 062 | 74L5173.09B 1] 7415368 0.661| 148263 LG 7'”‘ 2079 1.131] 4584 N7 MQDEL MOS-1416 is same 85 above but all Parts that come in 1ouch with IC gins are marfe of metal and l
7425 .. 036 | 74145 0691i 74367 ..062 Il 7415386 03811 725257 74C174 1151 4030 0297|4702 710 | 41 sonnected 10 a grouncing Rin, 5o it is safe for static sensitive 1Cs. CATALOG NO. 25.21200. $7.95
7426 0241 74187 . 1601 74368 062 i 7415390 1691| 745258 74C175. . 1151 4021 297 | a703. 825
242702511 74148 . 1.290) 5132.0801) 745393, 3691| 745780, 225 | 74C192. 1371} 4034 . 2.75 | 4704 .. 730 | \ODEL MOS-40 is saime as above bul 1t is tor 36-10 40.pin 1Cs CATALOG NO. 25:21300 57.95
7230 . 0491 2150 0897 [RNYRIUM | 74Ls133 0387 7318490 1491 745287, 320 | 74C183. 13711 4035 099l 4705 . 925
7132 0241 70151 059 (5136 0381| 7405670, 2331[ 745289 355 | 74C195.  1.081| 4040 099l) a706 .95 MODEL EX-1 DIP extractor removes ICs with up 10 24 pins from sockets. CATALOG NO. 25-21400 . $1.49
7437 .. 0211 72152 059 741500 $0271) 7415138.0931 745300 160 | 74C200. 750 ‘ 4041 0 /8% 4707 925
7438 0241 70153 . 0591 74L501 0.27 9.0931) 745305, 190 | 74C221 .1881) 4042 .. 0.781| 4708 . 1835 | Type HACB.1 Printed cicuit hobby board measures 27xa.4"1/16” ang has space for up 1o 18 DIP10s It
7433 .. .0291 74154 .09 741502 . aLs151 0.74 1| | 7453100 285 | 7aco0:. 0.8 | 4043 0691 4710 .. 8.0 | pasagrid of D.040" holes on 0.100” centers and 22/44 edge Connector pattern. CAT, NO 2522100 . 8399
7440 191 74155 . 069il 741503, 0741 7asn0 . $035 | 7asa12. 108 | 74c902 0.48 | ava4 . 0691 4720 . . 695
7441 0881 74156 . 0.69] 74Lsu4, 0847 74502 035 | 745313 155 | 74C903. . 0591 4046 . 1797 4723, 083 I'ype TR-1 15 @ hair of card guides tor shove PC hoard. CATALOG NO. 26 22200 5189
1442 048! 74157 . 0641 741505 '«.H)QT‘ 74503 . 035 | 745316, . 280 74Ce04. .0.591| 4047 1981 ar2a 129
7443 0.69! 74168 064! 741508, ©.711] 74504 . 036 | 745341, 410 | 74C905. . 6.00 | 4048 095 | 4775 3951 | Type TRS2 conrsins twn brackets and we Gard guides mentioned sbove. CATALOG NO. 2522300 $3.79
7484 06g1) 74180 . 0871 74L500. 0 0747 74805 036 | 745342 120 | 73c906. .0591| 4089 . . 0.39]| 40014 . 0.90
7435 0691 71161 . 0871 ratS10. . 074l| 74508 038 | 745343 .4.95 | 7aC907. 0591 4050 039]| 40085 . 13/ ype CON-1 is a 22/4a-pin dual read-out edge connector with 0.025 wirewrapging posts on 0.156" canter
7446 .. 060 74162 . . 087 7aLS1t “o7all 74509 038 | 745316 1.25 | 74Co08. 1191} 1081 1191 40097 .. 0.5¢ 1 15 ideal for use with H-PCB 1 habby printed circurt board. CATALOG NO. 75-22400
1aa7 082} 74163 . 0871 740513 011 74510 . 035 | 7453672 215 | 24C908. 178 | 2052 119!l 0008 034
48 ogell 74164 0871 7ar513 101| 72511 038 | 745387. 470 | 71C910, 600 | 3053 . 1191 40106 . 050 Kit MODEL WK-5 contains one each ol Model BW 630 Wrappina tool, Model WSU-30M Mannual wria/un
7450 019" 74165 0871 741514 101 | 7as1 0.38 73C914. 1191 4060 p “g'l 40160 171 | Lol Model (NS 1216 Insertion tool, Modet EX-1 Extractor 10c1, type HPCB-1 PC board with TRS
7481 0191 7416 1201 74Ls15. . 0. 1011 74520 035 74c918. .1 491| 4066 /81 40161 1177 | es and beackers, Type CON.1 Edgeconnector. Type WD-3G-TRI Wire Disoenser. Alsa included are a
253 1911 74167 1951 7aLs20. 027} 74L8164.1.0110 74522 . 038 | 7ac975. 780 | 4068 . 0391| 0162 171 | Mini-Snear with clio. one each 14 16-, 24- and 40.0m DIP IC wirewrapoing socker, and 2 Package
7454 .. 0197 7417 1551 7aus21. 0,271 74Ls168. 1131 7483 0 351) 74000 $074 | 71C926. . 7.80 | 4069 . 026 | 40163 117! | o nai i mounting chscrete components. All in a sturdy Blastic case, CATALOG NO. 25-05630 - $74.95
7459 . 0,191 74173 . 1201] 741822 .027] 74LS169.1.131| 74522 an 74C02 024 74C927. . 780 | 4070 . 049! 40173 151
2160 0190 74172 0ggl| 7aLs26. 0321 74L5170.1.727 74540 74C04 . .0 26 | 74C928. . /.80 | 4071 0221 av175 . 138 ALL OTHER O.K. COMPONENTS ARE ALSO AVAILABLE FROM 1.C.C
7470 0297 74175 . . 6.781) 741827, 0271 7aL5173.1.331] 7851 | ras'\ 74C08 . 0.25 4073 0.221] 10192 . 137 o
7472 .. 0291 72176 .0./81 74LS30. .02/  74L5174.1.05]| 74560 . 035 | 74C10 . .0.22 4075 .. 022! 40193 | 137 —
7473 0291 74177 . 0281 7aL532. 0321 74L8175.083° 74564 038 | /4C14 090 1076 1291] 0102 108 IC.C. NOW CARRIES A MOST COMPLETE LINE OF
7471 0281 74178 1801] 74837 0321 7aLS1R1.250 74565 . 0.38 | 74€20 . 0.5 | 4000 . $022f| a077 0531 s0195  1.08 .
7475 a8l 74179 y,au1 741538, .0 =71Y 745190 11710 74574 . 058 | 74C3 034 2001 0221} 4078 029! eczziz VECTOR ELECTRONICS PRODUCTS. PLEASE ASK
7 i 7a JAURZIESIE- TR R RA . 058 0251 2211 a081 221
7476 . 0.317! 74180 . 069 Lsan 02 911171 74876 74C32 1002 .0 _o - FOR YOUR COPY OF OUR SUMMER 1979 CATALOG.
VOLUME DISCOUNT SCHEDULEJ STANDARD SHIPPING CHARGES Jll SPECIAL SHIPPING CHARGES INTERNATIONAL COMPONENTS
Merchandise Total DISCOUNT 1f your Merchandise Total is hetween For following special services, please include
s 000-S 999 NET | § 000 § 4.99. add $2.00 | oD $1.00 additional CORPORATION
3 10.00-8 21.99 LESS 59 $ 500 32199 add $1.00 UPS Blue . .$2.00 addrtional
| S 25.00-3 99.99 L E£8S 10° 5 25.00 $49.99. add $0.75 Postal insurance 81 .00 additionsl P. O. BOX 1837
$ 100,00 $49999 LESS 15% $ 50.00 $99.99 . add $0.50 Special Delivery $§1.25 additional
$ 500.00-5999.99 . . LESS 20 $100.00 and Up . NO CHARGE COLUMBIA, MO 65205
$1000.00 and Up LESS 257 The above charges inclucde yaur chuice of
shipping in U.S. via First Class Mail or UPS. .
- | PHONE: (314) 474-9485

CIRCLENO.29 ON FREEINFORMATION CARD

MILITARY TIME FORMAT!

FAIRCHILD RED LED LAMPS

&FLVS057 Medium Size Clear Case REDEMITTING These are not
retested olf-spec umits as sold by some of our competihon These are

factory prime first quality new units
10 FOR *1'°

50 FOR *4°°
“WE BOUGHT 250.000 PCS."

LAB-BENCH VARIABLE POWER SUPPLY KIT
5to0 20 VDC at 1 AMP. Short circuit protected by current
limit. Uses 1C regulator and 10 AMP Power Darlington
Very good regulation and low ripple. Kit includes PC
Board, all parts. large heatsink ard shielded transformer
50 MV. TYP. Regulation.

$15.99 KIT

16K DYNAMIC RAM CHIP

WORKS IN TRS-80 OR APPLE 11
16K X 1 Bits 16 Pin Package Same as Mostek 4116-4 250 NS access 410NScycie

time Our best price yet for this state of the art RAM 32K and 64K RAM boards
using this chip are readily avairlable These are new, fully guaranteed devices by a

major mtg VERY LIMITED STOCK!
“MAGAZINE SPECIAL” — 8 For $79.50
NATIONAL SEMICONDUCTOR NEW!

CAR CLOCK MODULE - #MA6008

NATIONAL SEMICONDUCTOR

MBO CLOCK MODULE

3495
$7«95
REG. *9.95

'ADD 5195 FOR |

L AC XFMR |
*_ COMPARE AT UP TO TWICE
OUR PRICE!

MA100
BRAND NEW!
FEATURE

FOUR JUMBO INCH LED DISPLAYS
« 22 HR REAL TIME FORMAT

o 21 =R ALARM SIGNAL TPUT
+ 50 OR 60 ~z OPERATION

« LED BRIGHTNESS CONTROL

-

POV/ER FAILURE INDICATOR
_EEP & SNOOZE TIMERS
DIRECT LED DRIVE (LOW RF

« COMES WITH FULL DATA

PERFECT FOR USE

50% OFF SALE! WITH A TIMEBASE. MA

CLOCK MODULE OPTIONS
MA1008 A and D MA1013

Switches and pot for ali options
Includes:

5 push buttons

1 toggle
110K pot
Alarm Parts

TOSHIBA POWER AUDIO AMP
5.8 Watt RMS Typical Output 50 to
30.000 HZ = 3 DB For CB's. tape
decks. PA's etc Works offofasingle
supply voltage from 10.5tc 18 VDC
10 Pin plastic DIPwith special builtin
heat sink tab Perfect for use on
12vDC With Data  %3.99 each

SONY 23 WATT AUDIO AMP MODULE
#STK-054. 23 WATTS SUPER CLEAN AUDIO. 20HZ TO

$2.50
(including high impedence
transducer) Much more etficient than a
speaker $1.50
Transducer only {unbelievably loud') $1.10

Originally used by HYGAIN to indicate time and
channel on an expensive C.B. Mini size, self
contained module. Not a Kit. Four digits plus

100 KHZ + 2 DB. HYBRID, SILICON, SELF—
CONTAINED MODULE. ONLY 1% x 2'2 IN. WITHDATA.
COMPARE AT UP TO TWICE OUR PRICE! 8% each

99 EACH

flashing indicator for seconds. Includes MM5369
and 3.58 MHZ crystal for super accuratetime base.
With hookup data.

INCLUDES CRYSTAL TIMEBASE!
WORKS ON 12 VDC!

MFGR's CLOSEOUT
LIMITED QTY.

LED BAR GRAPH AND ANALOG METER DRIVER
New from National Semi #LM3914 Drives 10 LED directly
for making bar graphs. audio power meters, analog meters
LED oscilloscopes. etc. Units can be ..acked tor mcre
LED's A super versatile and truly remarkable IC. Just out
SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheet

Digital Research: Parts

P.O. BOX 401247 GARLAND, TEXAS 75040 ¢ (214) 271-2461

(OF TEXAS)

TERMS: Add 50¢ postage, we pay balance. Orders under
$15 add 75¢ handling. No C.O.D. We accept Visa, Master-
charge, and American Express cards. Tex. Res. add 5% Tax.
Foreign orders (except Canada) add 20% P & H. 9C Day
Money Back Guarantee on all items.

www americanradiohietorv com
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Radio Shack —Your No. 1 Parts Place™

Low Prices and New ltems Every Day!

Low-Power
Schottky ICs

Low 9¢ m

. 100% Prime

* Guaranteed Specs

Improved 5-volt logic devices use
Schottky diode technology for mini-
mum propagation delay and high
speed at minimum power

[

A
roRoh
MR e wann

Archer® Semiconductor Reference
Handbook

New! 1%° /s.mm

Available Only at
Radio Shack!

A complete guide to Radio
Shack's line of high-quality
solig-state devices. Cross ref-
erence and substitution guide
for over 100,000 types. Pi
outs, detailed data for ICs.

Type Satiiie, Sy = diodes. LEDs, SCRs. displays
3 y e[}

740800 | 276-1900 49 NEW' NEW' e
74L502 276-1902 .59 2 = ’ 276-4003 Only 1.99
74LS04 276-1904 .59 ‘ J
74LS08 | 276-1908 49 - SN-76477 “Sound and Music
74510 | 2761910 | 59 | | LOWAs Need Info? — Find it zer” |
74L813 | 276-1911 99 95 i Synthesizer” IC
74820 | 276-1912 59 at Radio Shack!
74L827 276-1913 .69 99
74LS30 276-1914 .59 : !
74L832 276-1915 69 | A] Motorola RF Data Manual. Power and smali-signal RF tran-
741547 276-1916 1.29 sistors. hybrid amplifier modules, more. 62-1380 4.95 2
74L851 276-1917 .59 | Bl Motorola Low-Power Schottky TTL. Data and diagrams pius Combines Linear and °L Technology
741873 276-1918 69 selection guide for choosing best device. 62-1381 3.95 on a Single Chip of Silicon!
741874 276-1919 89 | [€] Linear Applications, Vol. 2. Latest data, diagrams. applica-
741575 276-1920 99 | tions briefs and articles. Indexed. 62-1374 . 2. Creates almost any type of sound — from music to explo-

. o] cmos Integrated Circuits. Covers 74C. CD4000-series with sions and "gunshots!" High level op amp output. includes 2
74LS76 276-1921 .79 complete data, diagrams. Cross referenced. 62-1375 3.95 VCOs, low frequency osc.. noise generator. filter, 2 mixers,
74L585 276-1922 1.29 Memory Data Book. Compiete info on MOS and bipolar mem- timing logic. 28-pin DIP. With data. For 9vDC.

741890 276-1923 99 ory components. support circuits. 62-1376 3.95 276-1765 2.99
741592 276-1924 .99 - > e —— 1
ases | zreees | o9 3 Hall-Effect Sensors | BIFET Op Amps. " NEW! 10 Assorted
74US132 | 2761927 | .99 | e { Mini Reed
74LS151 | 276-1929 .99 \@ NEW! Switches
7418157 | 276-1930 | 1.19 ‘ ‘
e e e | %05 1% wew % Pig
L g ‘ (o] ;
7418175 | 276-1934 1.19 | Feature very high input impedance, low 1 of 10
7418192 | 276-1935 1.49 Open-Collector Output | noise. Fast 13VguS slew rate is ideal for
74LS193 | 276-1936 1.49 Detects magnetic fields electronically. low TIM distortion audio amplifiers. In-
74.5194 276-1937 1.49 750 gauss "on’ threshold. Constant am- ternally compensated . Up to ~ 18V Hermetically sealed. Gold-
74L5196 | 276-1938 159 plitude independent of frequency. Simi- supply plated contacts ciose
a . lar to type ULN 30086. Ideal for tachs. [A] LF 353N. Dual BIFET Op amp. 8-pin when magnetic field is
74LS367 | 276-1835 1.19 | position sensing. puise counting. 5 to DIF’ 276-1715 1.89 present |”C‘Ud95 min and
7419368 | 276-1836 1.19 | 16V supply. TO-92 case. With data. B] TL 084C. Quad BIFET Op amp. micro typ
7418373 276-1943 2.39 | 276-1646 Pkg. of 3/1.98 14-pin DIP. 276-1714 2.9 275- 1610 Pkg. of 101.98
7418374 | 276-1944 | 2.39 s T L e . e
2000-Series CMOS IC VtoF, F to V Converter J Dual Audio [10-Position BCD Switch
-oeries S Delay IC -
Type | Cat.No. | EACH NEW! l NEW!
i ' a
4001 276-2401 .69 s NEW. y ®
4011 | 2762411 | 69 | | 349 v f 99
4012 | 2762412 | 79 | | 95
4013 276-2413 .99 ‘
4017 276-2417 1.69 High Linearity and Accuracy ) Contacts
4020 276-2420 1.69 9400CJ. Accepts analog voltage and ]‘ Variable Electronic Time Delay Gold-Plated
4021 276-2421 1.69 generates linear proportional output fre- | SAD1024A. "Bucket Brigade" device | Full 0-9 binary coded outputs for lagic
4023 276-2423 69 quency or provides a voltage output de- | has 2 independent 512- sta%e shift regis- ‘ circuits. Eliminates extra encoding cir-
4027 276-2427 99 pending on input frequency. Operates ters to produce echo, reverb, chorus cuitry. Positive detents. Fits standard
either mode up to 100 kHz. With data. and phase shift effects. 18-pin DIP. With | 8-pin DIP socket or mounts on PC
Zgig g;g'gjﬁg ]-gg 14-pin DIP. 276-1790 3.49 circuits. data. 276-1761 10.95 | board. 275-1310 2.99
4511 | 276-2447 | 1.69 ' .
4049 | 276-2449 79 \ LED Bar/Dot 4'9'9“ Three NEW!
4050 | 276-2450 79 —o Display ‘ 0.5"LCD 12VDC s
4051 276-2451 1.49 Driver Motors | s
4066 | 276-2466 | 1.39 NEW! . .‘ :
4070 276-2470 79 NEW' € o 2
4518 276-2490 1.49 - " 95 [
4543 | 276-2491 | 1.99 | Ideal for Voltage, Current 349 ‘ 7 pkg of 3 SR
All Prime from Major Semi- Includes Socket High torque. permanent magnet type

‘ and Audio Power Displays

LM3914N. Features 10 adjustable ana-
log steps, bar or dot display mode. Cur- ‘
rent-reguiated LED ouputs. 8 to 25vDC ‘

motors operate up to 10.000 RPM at no
load. Shaft diameter. 332" Overall
tength: 72" ideal for hobby projects.

Pkg. of 3/1.98

conductor Manufacturers.
Specs and Pin Out Diagram
Included with Each Device. J

Easy to read liquid crystal display with
snooze, alarm and PM indicators. Direct |
drive design. Requires 5 VDC at 10 uA.
With pin-out data. 276-1230 7.95 ‘ 273-213

Radio fhaek

A DIVISION OF TANDY CORPORATION : FORT WORTH, TEXAS 76102
OVER 7000 LOCATIONS IN 40 COUNTRIES

supply. 18-pin DIP. 276-1707 3.49

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

OCTOBER 1979 121
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stor Checker MICROPROCESSOR COMPONENTS The Incredible

80804 :8090A SUPPORT DEVICES————

— ————MICROPROCESSOR MANUALS —————— s ; 1
40804 cPU 599 o= | ‘Pennywhistle 103
~ Completely Assembled — 8212 B-81t Ingut Output 3 M UsegManual
— Battery Operated — 3 M-COP1802  User Manual 7.50
821 Prionty Intesrept Canlrol 995 yoeh lser Manual 500
The ASI Transistor Checker s cap 8216 Bi-Directional Bus Dower 313
able of checking a wide range of | 8224 Clock Generator/Drwver 395 s . Kit Only
transistor types, either in circuit” | 8226 Bus Drwver 3.49
or out of circuit To operate, | 8228 System Contraller/Bus Driver 595 gg'g:ga;?; g::::g: gz::::::;:w;’ ,f:::; sg‘gg The Pennywhistie 103 15 Gapable ot recording data o ang from audio tave without
simply plug the transistor to be 8238 System Controller 5895 25;6 Character Generator 10 95 critical speed fequirements tar the recorder and i 1s able 1o communicate directly with
checked into the f{ront panel 8251 Prog Comm 1/0 (USART) 795 \Ms30N  2048-Bi Read Only Memory 145 another modern and terminai for telephone ““hamming’ and communicalians. In
socket, of connect it with the alii- | 8253 Prog. Interval Timer 14.95 adtin, s free of crtical andis bt with nan-p . reacly avaiavie
gator clin test leads provided 8255 Prog Perph 1/0 (PPI) 995 RAM'S ats
The unit safely and automaticaily 8257 Prog. DMA Conlrol 1996 1301 256X Stane $1 49 Data Transmission Method _Frequency Shift Keying fuil-dupiex (hatf-gupiex
identifies low, medium and high 8259 Prog Intesrupt Control 19.95 selectable]
power PNB and NPN transistors. | —————6800/6800 SUPPORT OBVICES————— 310000 ozl et 209 1 Masimum Data Rate. 300 Baud.
Size: 3% x 6% x 2" MC6800 MPU $1485  Hpp 1024%1 Static 175 Data Format . Asynchionous Senal (return o mark level reuired
“C" cell battery not included MC8802CP  MPU with Clack and Aam 2495 500 1024X1 Statie 1905 between each character)
$ MCE810API  128X8 Stanc Ram 595 Hiqysriny 256K4 Statc 396 Recewve Channel Froquencies . 2025 Hz for space 2225 Hz for mark
MC6821 Penph Joter Adapt (MCB820) 7 a8 Transmil Channel Frequencies . .Swich selectatie |ow {normal) - 1070 Space.
Trans-Check $19.95 ea. MCG828  Poonty Interrunt Controlier 1295 oo Copll L i 1270 mark High 025 space. 2225 mark
c Cabl & J #MCEB30LE  1024X8 Bit ROM (MCBBAI0-8) M o e owoower 1095 | ecsive sensitiviy 46 dbm accoustically coudied
ustom Cables umpers zggggg 33i!ﬁ?;::‘:ﬁ%ﬁ?.maé“::‘;‘. e e e 10 e | Tansmit Lever Gl o [ Adjustadle from 6 dbm
_— ,v MCBS0  0-600 bps Digital MODEM e Zad ;22;“ Sacsthslofpon 3 | Recews Frequency Tolerance . freauency rererence autamancally a0justs to
% i 6\ 4 MC6862 2400 bps Modulator 1495 lopioi07 4096k Dﬂ"'am Yo allow lar ogeration between 1800 Hz and 2400 Hz
¢ 11,15 MCABB0A  Quad 3-State Bus Trans (MC8T26) 225 Jigg ’ 76x4 Svyzm 175 | Diwtal Data intertace EIA RS-232C or 20 mA curenl loap (recetver is
« : — MICROPROCESSOR CHIPS—MISCELLANEOUS ——  7;5200 256x1 Stene Tnstate . optaisotated and non-polar)
2 780780C)  CRU 1995 giar LI Sop | Power Requiements 120 VAC, single phase. 10 Watts
DB 25 Series Cables 78087801 CPU 25 s i i e R ... ..All companents mount on a singte 5 by
Part No. Cable Length Connectors  Price COP1802  CPU 19.95 IMKA02T) v . pnnted ciicul board All comporients included
DB25P-4-P IR 2.DP25P $15 05 ea 2650 MPY 1995 uPDITH 16K Oynamic 16 pin 995 equires a VOM, Audio Oscillator, Frequency Counter and/or Osciloscope 1o align
- 6502 cPU 165 (MK4116)
DB25P-4-5 4R 1-DP25P 1:255 $16 95 ea 8035 8-8i MPU wiclock, RAM_ 1.0 llnes  19.95  TMSaDad. 4K state 14.95
DB258-4-S 4t 2-DP258 $17.95 ea P8085 cPu 1995 asnL -
Dip Jumpers TMS9900JL  16-Bit MPU w hardware. mulfiply TMSI045  1024Xa  Staic 1495
Dyt 1 1 ap 1 & dwide 4395 2117 16.384X1  Dynamic 350ns 9.95 S [
J14- t < Pin §159 ea SHIFT REGISTER {nouse marker) onverslon I
DJ16-1 11l 1-16 Pin 1.79 ea MMS00H  Dual 25 Bit Dynamic S50 MMS262  2KX1 Dynamic 4100
DJ24-1 1Mt 1-24 Pin 279 ea MMS03H Dual 50 Bit Dynamic 50 ¥ .
DIT4-1-14 il 214 Pin 279 6a MMSO:H  Dusl 16 B Stanc 50 RROHIS Expand your 4K TRS-80 System to 16K. Kit
MMSOEH  Dual 100 Bt Stanc 50 1702a 2048 FAMOS 5595 ;
gj‘zm ';6 i F 2;6 E'" 3 ;g ea MMSI0H  Dual 64 Bl Accumutaor 50 2716NTEL 6K®  EPROM s | comes complete with:
4-1-24 11 -24 Pin 4 ea MM5Q16H  500/512 &t Dynamic 89 TMS2516 16K" EPROM 49 95 &
ing | 25087 1024 Dynamic 39 (2716) “Requires single - 5V power Supply 8 each UPD416-1 (16K Dynamic Rams) 250NS
For Custom Cables & Jumpers. See JAMECO 1979 Catalog for Pricing A A 89.95 B
s CUSOm Cabjes St 2518 Hex 32 Bi Static 395  TMS2502  4KXB EPROM Documentation for conversion
. 2522 Oua 132 Bl Sratic 295 2708 8K EPAOM 10.95
) CONNECTORS 2524 512 Statc 9 26T 16K EPROM 2995 TRS_-I 6K 75 00
. R 2525 1024 Dynamic 295 **Requires 3 voltages, —5v. -5V, - 12V .
25 Pin-D Subminiature 2527 Dual 256 Bit Static 29 5208 2048 FAMOS 14,95
- 2528 Dual 250 Static 4.00  6301-1(7611) 1024 Tristate Bipoiar 349
2529 Dual 240 Bit Staiic 400 6330-1(7602) 256 Open C Bipolar 2.95 co M PUTER CASSETTES
DB2SP (as pictured) PLUG (Mests R5232) $2.95 1 o0 Quas 80 Bl Suatc 205 gase3 a8 Open Collector 395 e
DB25S SOCKET (Meets RS232) $3.50 | os33 1024 Static 295 825115 1096 Bipolar 1995 e « 6 EACH 15 MINUTE HIGH
DB51226-1 Cable Caver for DB25P or DB25S  $1.75 | 33! Fio 895 85123 3ae  Tistre 395 o —— QUALITY C-15 CASSETTES
788670 aX& Register File (TriState) 219 74186 512 TTL Open Coliector 995 PLASTIC CASE INCLUDED
PRINTED CIRCUIT EDGE-CARD UART'S 74188 256 ;TL Open Colfector 222 - 12 CASSETTE CAPACITY
. 745287 1024 13t 5
156 Spat ng-Tn-Double Atad-Out — Biturated Contacts — Fis 034 10 070 P €. st e S B 595 TS %2 =

« ADDITIONAL CASSETTES

15130 PINS (Soloer et sis| (G =3l CONTINENTAL SPECIALTIES

AVAILABLE #C-15-152.95 ea
18/36 PINS (Soider Eyelet) $2.49 0

248 PINS (Soider Eyeet) 25| Proto Board 203 | Profo Board 203A |{ ' . CAS-6

50/100 (.100 Spacing) PINS (Wire Wrap) $6.95 " ' s o GO (It

50/100 { 125 Spacing) PINS (Wire Wrap) __ R681-1 $6.95 vl pome Bl T O e F=0 $14 95
ovites 15 Rqulated 3VDC suaply . el (Lase and 6 Casset(es)

Isame et ditanony as PE-203) Reg
4-Digit Clock Kit it v ity win SUP R’ MOD Il

stea seperata +1SVOC and 15
* Brignt 357" ht. red disPlay sbie outout voitage Riople and n
* Sequential fiashing colon

A total ey (uie Power
trragbowd profoten device
T 8 ot 17 requites. 00T

Voutt § i A o
tor petenal sqran Se co
el wth pame waich

e B SN oy K UHF Channel 33 TV Interface Unit Kit
* 12 or 24 hour operation 11407108 WD terte QuatTy Cate. Wide Band B/W or Color System
* Extruded aluminum case (black) Al metal Sanstr f
« Pressure switches for hours, minutes & hold functlons S FuCETS L= % Converts TV to Video Display for
* Includes ali compOnents, case and wall transformer ! i - home computers, CCTV camera,
* Size: 3k X 1¥ % 1¥% - Apple 1, works with Cromeco Daz-
JE730 $1 4.95 ey $75.00 | 2200 $124.95 - Zler, SOL-20. IRS-80, Challenger,
O . Mode! LxWxH Model LxWxH ‘ etc
— Number lnghes) Price Number (inches] Price LY MOD 1l is pretuned to Channel 33
F . i PB-6 6.0xa5x14 §15.85 PB-10Z 70x45x1.4 $26.95 UHF
Jumbo 6-Digit Clock Kit } P10 §0x45x14  $19.95 PB103  90x60x14 34495 - oy, W —
: PB-101 6.0x45x1.4 $22.95 PB-104 98x80x1.4 $54.95

transformer

* Four .630"ht. and two .300"ht.

common anoge displays

i WSS 6o Kev ASCII Encoder Keyboard Kit |—MOD! $29.95 Kit

* Hours easily vlewable to 30 feet FEATURES: Functiﬂn Genel'aml' Kit

* Simulated walnut case

* 115VAC operation * gg‘e'f:":'f::f;ar:: :2;;,"2;825‘\?5“ « Prowdes 3 basic waveforms:
+12 or 24 nour operation set 1572088 sine, triangle & square wave
* Includes all cOomPonents, case and wall transformer ® Fully buffered « Frequency range from 1 Hz to
* Size: 6% x 3% X 1% ®2 userdefine keys provided for \ 100K Hz
custom applications i \ . \ « Qutput amplitude from 0-votts to
$29 95 ®Caps lock for upper case only i over 6 volts (peak to peak)
.............. . G alpha characters g s + Uses a 12V supply or & =6V split
® Utilizes a 2376 (40 pin) encoder supply
-gég;r;(lsj?vo ht comm. cath- e TTe bty TRSCIE icayboarl .vead only:-emury chip i « Ingl. chip, P.C board, compo-
e -Key ncoder Keyboar Outputs directly compatible with nents and instruchons.
:;”e: ":MS%""‘“:;Z‘;: C{::ﬁu(es Kit can be interfaced into most any com- TTL/DTL or MOS logic arrays . -
e de puter system, The JE610 Kit comes com- @ Easy interfacing with a 16-pin dip § $1 g 95
e Hrs. easily viewable to 20 ft plete with an industriat grade keyboard or 18-pin edge cannector JE2206B
eSimulated walnut case switch assembly (62 keys), IC's. sockets, TAS T
«115 VAC operatlon connector, electronic components and a ASSETTE CONTROLLER
®12 or 24 hr. operation & | double-sided printed wiring board. The JEé'lO ----- 79-95 IDEAL FOR TRS 80
JE 'w:l'l'::n:fo":&z?nms' C858) keyboard assembly requires +5V @ 150mA

""Plug/Jack intertace to any
eSize 6% x 3-1/8" X 1% and —12V @ 10mA for aperation. 62-Key Keyboard only. .834.95 | comouter system requiring
remote control of cassette

6-Digit ClockKit $19.95 REGULATED POWER SUPPLY s | i covms e

REMOTE CONTROL JE200 5V-1AMP | JE2OS5 ADAPTER BDARD | e ccaon wih is i

speaker and reguires no
TRANSMITTER & RECEIVER POWER SUPPLY  Rdapts 10 JE200 — | Soome et S e
— +Uses LM30SK ey ESVEOVandi =12y, e SS&‘SE?!?“#JuﬁﬁS“SDi%
*Heat sink provided + K ":'_,\ «DC/DC converter w/ ] ton from cassette.
*PC Board construction J 4| +5V input
+Provides a solid 1 amp ? =% ‘Toriodal hi-speed

@ 5 volts rx switching XMFR
*Can supply up to X5V *Short circ.protection
8V and *12V with P | "PC Brd. canstruction
JE205 Adapter ':mgvd-back to JE200
*Includes components, J oarcm W o
hardware & instructions Size:3%"'x2"'x9/16"h

JE200 $14.95 «Size: 3% x5"x2"H JE205  $12.95 3

~CAN BE USCD A5 RLWOTE CONTROL FBR Ty
CUEE 1T 10K YOUR Cs GARAGE DOOR OMAER.
CTAANSMITS DLIWLLS Mt AN 41 SnK,

© 1HDUSANDS O UM F A MEMOTH CONTROL

abos £ A110NS
~TRANSMITTER USEY & 3w BT TEAY 19 95
“SEAtAT(E INELUDLD 2

© Micro-
® Miniature

$10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢
A—f N Calif. Residents Add 6% Sales Tax 1979 Catalog Available — Send 41¢ stamp - ]
Digital Stopwatch Kit 222 | Postage— Add 5% plusS1 Insurance lif desired) { Joystlck

* Use Intersil 7205 Chip [

[— PHONE -
* Plated thru double-sided P.C. Board . i “ DRDERS
T I —————— ameco WELCOME | ® 2each 100K pots {Linear Taper)

* Quartz crystal controlted
* Three stoPwatches in one: single event, split J

ELECTRONICS (415) 592-8097 } e Printed Circuit Board Mount

g e i e, MAIL ORDER ELECTRONICS - WORLDWIDE ® Size: 17 x 1-3/16” x 1-3/16"
S 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 . . .
seeasasten egny $39.95 ADVERTISED PRICES GOOD THRU OCTOBER Micro-Miniature Joystick 5495)
122 POPULAR ELECTRONICS
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EXCITING NEW

Digital

KITS

TELEPHONE/KEYBOARD CHIPS

S o 4 AY-5-9100 Push Bunoon Telephone Oialler S'fj gg
T & 4 Yottty R AY-5-8200 Repertary Oialier
Ty e SN 29 JE600 HEXADECIMAL Thermometer Kit AY-5-9500 CMOS Clock Generator 495
SN7400N 18 SN7473N 35 SN74160N 89 AY-5-2378 Keyboard Encoder (88 keys{ 14 95
Szio 18 S S O ENCODER KIT - = HDO165 Keyboard Encoder {16 keys 795
402N 18 N7 49 N74162N b 740322 Keyboard Encoder (16 keys) 595
SN74038 L SNEITEN 35 AR 89 .FEF‘\A:,‘:E:\.I latched outiut for micro 4 -
SN7404N 18 SN747ON 500 SN741B4N a9 [ o ICM CHIPS
SN7405N 2 SN7480N 50 SNT4TBSN B9 ST o T ICM7045 CMOS Precision Timer 24 95
SN7406N 29 SN7482N 9 SNTAIB6N 125 e ‘ 1CM7205 CMOS LED Stopwatch/Timer 1995
SN7407N 29 SN7483N 59 SN7416TN 195 o Denounte meo proves for ai 19 ICM720§ Oscmargr Contraller ;gg
SN7408N 2 SN7485N 79 SNZ417ON 159 . ICM720! Seven Decade Counter 1
wys
e B e I ol I I
SN743IN 2 SN7490N 45 SNZ4I7AN 89 O]z e NMOS READ ONLY MEMORIES
SN7a1N 25 SN749IN 59 SN7a175N 9 comed : =Dual sensors—switching control for in MCMB571 128 X9 X 7 ASC)I Shifted with Greek 13 50
SNZaIN 40 SNTAN 43 SNTaZeN 79 D Oy e e soarans | door/outdoor or 5,2l monoring MCME574 128 X 9 X 7 Math Symbol & Pictures “350
SNTatN 70 SNGIN 43 NN 79 FULL 8 BIT LATCHED OUTPUT—19 KEYBOA o na e ED Bt dsnlay | o | MOMESTS 128 X 9 X 7 Alphanumenc Control 1350
SN7416N 25 SN7494K 65 SN74179N 185 || The JEBOD Encoger eyboard prowides two separate nexadecymal -A?Qﬁfacy & 1§%°mma' tu Character Generator
SNT41IN 25 SN7495N 65 SN74180N 79 @Qits produced trom Sequeniial kev enties 10 aliow direct prog =Set for Fahrenheit or Celsius reading
SN7420N 20 SN7496N 65 SN7418IN 195 [ ramming for 8 bit microprocessor or 8 bit memory circuts Tree | o Sim walnut case AL wall adapter incl MISCELLANEQUS
SNT421N 29 SN7497N 300 SN74182N 79 13} additional key s are provided ‘ot user operationswitn oneNaving | aSize: 3-1/4 ' H x 6 5/8"Wx 1 38D TLOT4CN Quad Low Noise bi-tet OD Amp 249
SN7422N kt] SN74100N 89 SN74184N 195 atustable autpul available The outguls are larchied and mentorec TL494CN SWI(ChI"g REQUHIDY 4 49
SN742IN 2% SN74107N 35 SN74185N 195 | with LED readouls Aiso included 1s 4 key entry s|§ne 9 TL496CP Single Swnchlng Re ulaxor 1 ;g
SN7425N 29 SN74109N 59 SN74186N 995 . 1190 Divide 10/11 Prescale 19
SN7426N 29 SN74116N 195 SN74188N 395 Hexad N '.'K‘s' : o ont ‘ 55?4 955 JE300 CEERE R 33995 95H30 Hi-Speed Dwvide 10/11 Prescaler 11 95
SN7427N 2 SNT41ZIN 35 SN74190N 125 LU A SLka 4N33 Pnoto-Dariington Opto-Isolator 1; gg
SN7429N 39 SN74122N 39 SN7419IN 125 MK50240 Top Octave Freq Generator
SN7430N 20 SN74123N a9 swasd 9 |DISCRETE LEDS TIMEX T1001 DS0026CH 5Mhz 2-phase MOS clock drver 75
SN7432N 25 SN74125N 48 SN74193N 79 W LIQUID CRYSTAL DISPLAY TIL308 27" red num  display w/integ. logic chip 10 50
SNT4I7N 2% SNT4IZEN 49 SNTA19AN 8% _ -?Wd dia. - . CLASS I MM5320 TV Camera SyncGenerator . 1495
SNZ43N 25 SNTIBN 7 swaigsn 69 | XCISOR e HEY QLR FIELD EFFECT MM5330 472 Digit DPM Logic Block (Special) 39
SN7439N 2% SNTUN 73 snageN 8 | X green XC209R  red 5 LO110/111 3% Digit A/D Converter Set 5 00/set
SN7440N 20 SNTAI4IN 79 SN74197N g | XCS56Y  yellow 4581 XC209G  green 4781
SN744IN 89 SNAMIN 205 SN7at9EN 149 | XC536C  Clear 481 XC209Y yellow  4/81 LITRONIX I1SO-LIT 1 SN 76477
SNTAN 49 SNTAUN 295 SNTA19N 149 200" dia. 185" dia. Phioto Transistor Opto-lsolator SOUND GENERATOR
SNT443N bt SN74Y4AN 795 SN743200 495 XC22R  red 5/81 d 5/81 Generates Compiex Sounds
P XC526R  re (Same as MCT 2 or 4N25)
SN7444N 5 SN74145N 79 SN74251N 179 XC22G  green 4151 XCh266  green 3/81 Low Power - Programmable
SN7445N 7 SNTATIN 185 Swpazen 79 | XC22Y  yellow 48T GGl Gk g8t 2/99¢ 3.95 h
SN7446N 69 SN74T4BN 129 SN74283N 225 170" dia. XC526C  clear 481 4DIGIT 5 CHARACTERS . eac I
SN7447N 58 SN74150N 89 SN74284N 395 MV108  red 4/81 . THREE ENUNCIATORS
SN7448N 79 SN7415IN 59 SNT4285N 395 085" dia. 1907 dia. 200" X 120" PACKAGE T¥ 3522'35 CH"; ?':)? rg»?zng:(Lal (Chip & Crystal
SN7450N 20 SN74152N 59 SN74365N 69 MVS0  red /81 XC11IR  red 581 INCLUDES CONNECTOH AY-3-8500-1 ani ry: p & Cry 7 95/ et
SN745IN 20 SN74153N 59 SN7466N 69 C111G green 4/81 T1001-Transmissive $7.95 includes score display, § games and select angles. etc S
SN7453N 20 SN7at5eN 93 SN 69 INFRA-RED LED XCU1Y  yelow  4:81 ; ) XR205 58 40 xazz42cp ! 50
SN745AN 20 SN74155N 79 SNTA368N 59 11471741 116" Hlat XC111C  Clear 4/81 T1001A Reflective 8.25 010 it A3
SN7459A 2 SNT4156N 73 SNT4390N 195 5/81 XRa1e 440 XR2556 3 20
SN7460N 20 SNT4157N 85 SN74393N 195 D'SPLAY LEDS XR320 1.5 JE2206KA 14.95 XR2567 299
TYPE POLARITY HT  PRICE  TYPE POLARITY HT  PRICE XR5L55555 ‘gg JE?ZOO%KB 19 55 ;Eﬁgg : gg
€04000 23 C/MOS €D4070 55 MAN 1 Commaon Anade red 270 295 MAN 6730 Common Anode-red - 1 560 99 XR556 99 XR2206 4 40 XR4151 285
€D4001 23 CDe071 23 | wan 2 5 x 7 Dol Matnx rea 300 495  MANG30  Common Catnode red-00 560 s | JReerce o9 IR3%07 388 RAIBA 49y
04002 73 04026 89 04072 ag | man 3 Common Camode-rea 125 25 MANG7S0  Common Cathode red - 1 560 91 YRICT 125 R9%08 520 XR4202  3.60
04006 119 04028 119 04076 139 | mane Coroman Cathoge-red 187 195 MANG7E0  Common Anode red 560 w | Ao 130 X508 18 XR4212 205
€Da007 % €04030 49 CD4081 23 | Man 76 Common anode green 300 125 MANb780  Common Cathade red 560 5 | SRiieon 388 ool b XR4558 7%
CD4009 43 CD4035 93 €0ap82 23 1 man 7Y Common Anode yellow 300 89 DL Common Anode-ied - 1 300 99 XR‘ABG 138 XR2212 1% XR4739 115
04010 1 D3040 119 04093 95 | MAN72  Common Anode red 300 9% DL Common Camode red 300 99 m1‘“9 1 oo % XA4721 147
04011 23 CDa041 125 €D4098 249 | MAN 74 Common Camooe red 00 125 ousor Common Anoge red 300 99 .
04012 25 CDa0az 99 MC14409 1495 [ MAN 82  Common Anode-vellow 300 9 pL72s Common Catnode-red 500 149 DIOOES TYPE  voUs W PRICE
04013 39 04043 89 MC14410 1495 | MANS4  Common Cathoge-vellow 300 98 DL7at Common Anode red 600 125 INGO0Z TDDPIVTAMP 12100
03014 139 0404 89 MCI4411 1495 | MAN 3620 Common Anode orange 300 33 DL7as Common Anoge red - 1 530 149 | TreE wours w PRICE  1N4003 200 PV 1 AMP 12,1 00
Cu4015 119 04046 17 MC14419 495 | MAN 3630 Common Anode-orange ¢ 1 300 9 DL7a7 Common Asode red 60 149 | NG 43 s00m 4100 INIODA 400 PIV T AMP 12100
CD4015 49 CD4047 250 MC14433 1995 | waN 3640 Common Cathode-orange 300 98 DL74Y Common Cathode-red = 1 830 148§ INT51 51 400m 4100 IN4DOS 60O PIV 1 AMP 10100
CD4017 119 €D404g 135 MC14506 75 I MAN 4610 Common Arode orange 300 99 oL750 Commeon Cdtnoge-red 600 fag [ iN7s2 56  400m 4100 TN4008 80D PIV 1 AMP 1001 00
[hXlE] 93 CD4049 49 MC14507 99 | MAN 4640 Common Cathede-orange 200 99 DL33B Comman Cathode red 10 35 IN753 62 400m 4100 NS007 1000 PIV 1 AMP 10100
04019 ag £D4050 49 MC14562 1350 | MAN 4710 Common Anode rag 300 99 FND7O Comman Catnade 250 6 | iN7se ga  400m 4100 INEOD 50 200m 6110
CD4020 119 4051 119 MC14583 350 MAN 4730 Common Anode-red = 1 400 39 FND358 Common Cathpoe - 1 357 99 INFST 90 400m 4100 TNA148 75 10m 15100
£Dd021 139 £D4053 119 C04508 395§ MAN 4740 Common Cathode red 400 99 FND359 Common Cathode 357 75 | N9 120 400m 4100 (N4154 35 10m 12100
CDa022 118 CDa036 295 04510 139 | MAN 4810 Common Anoge-yetiow 100 99 INDS03  Common CathogelFNDSO0H 500 99 | 959 B2 400m 4100 NG5 75 2Bm 15100
04023 23 CDa059 995 D451 129 | MAN 3840 Common Cathioge vellow 100 99 FND507  Common Angde (FNDSIQ) 500 9 | mNoss 15 400m 4100 N34 56 Tw 2
CD4024 79 C04060 149 CD4s15 295 MAN 6610 Common Anode orangs-0 D 560 98 5082-7730  Common Anode-red 300 130 185232 56  500m 28 1N4735 52 1w 28
004025 2 04066 78 €D4518 129 | MAN G630 Common Anade orange = 1 560 99 WDSP-3400 Comman Anode req 80 210 | w523 62  500m 28 NI BB 1w 28
04026 225 4068 3 04520 129 | MAN G610  Common Cathode orange-D D 560 93 HDSP 3403 Common Catnode red 800 210 | iNs235 68 500m 28 INa7IB B2 w 2
CDa027 69 CD405% 5 D566 225 § MAN 6650  Common Ceuicde-orange « 1 560 99 5082-7300 4 7si Dign RHDP 500 1995 | NS23%6 75 s00m B N2 12 tw 28
MAN 6680 Common Anade orange 560 99 5082 7302 4 x 7 Sgi Digit LHOP 600 1995 | iNs242 120 500m % INGTZE 1S 1w 3
74C00 39 74000 740183 249§ MAN 6680 Common Cathode-orange 560 99 5082 7304  Overrange character (=1 600 1500 | 1N5245 15 s00m 28 INI1B3 50 PIV 35 AMP 160
;:Eg? gg o PR xg:g; g;g MAN 6710 Commen Anode red-0 D 560 99 5082 7340 4 x7Sgl Dgit-Hexadecimal 600 2250 | INe56 25 4om 6100 INT1B4 100 PIV 35 AMP 170
4 IN58 150 b 6100  INTIBS 150 Piv 35 AMP 17
74008 ag 74C90 195 740192 249 IN4BSA 180 5100 INTB6 200 P 35 AMP 180
74C10 38 74093 195 74C193 249 RCA LI NEAR CALCULATOR CLOCK CHIPS MOTOROLA 1N4001 50 PI\H AMP 12100 INT1BE 400 Pl 35 AMP 300
74014 195 74095 195 740135 243 Measonar 215 cajsey 200| CHIPS/DRIVERS  |wmssos $4 95 |MC1408L7 5495
74020 3 70107 125 74C322 595 Meaagasr 255 CASBIN 60| mms7s 5295 | MMS311 495 | MC1408LY 575 SCR AND FW BRIDGE RECTIFIERS
74030 39 74C151 290 740923 625 MChsansr 248 Cazosen 85 | Mms7a8 5 g3 | Mats312 495 | MC14390 295 ey 154 o 400V SCR(ZN1843) 563
74042 195 74C154 300 740925 895 05030397 135 CajeN 3 73| OMssss 5 00 | MM5314 495 | mcaoezr 2 o
5 BM 358 600V SCR 195
74C48 223 740157 215 740926 895 ICmen 130 cA3a0T 1 99| Dmases " 00 | MM5316 6 95 | MC3061P 50 A bk
74073 89 740160 249 80C95 150 0Ch3oson 325 CAISOT 128 | OMass? 75 [ MM5318 395 [MC01674416) 750 2N2328 i e
74678 89 24C161 249 A0C97 150 Mcazoson 325 CasieaT 129 | Duaeso 75 | MM5369 295 | MC3024F 3950 MDA 980-1 12A 0t 50V FW BRIDGE REC 195
v T o 72 | Carosor B CasonN i) 9374 7 seq MMS387119984 4 95 | MC4040P 695| mpa 980-3 126 41 200V FW BRIDGE REC 195
LMI06H ) LINEAR LM7TIN 39 foasoen 200 cassooN 3500 C A LED dver 150 |MM3BY 9 95 | MCsDasP =t e - TRANSISTOHS p—— P
o LM34OK 16135 T CSOLDERTAIL — (OW PROFILE (TIN) SOCKETS 1PSADS E 23905 1100
taon e CMSE0K] 2S5 e e 124 2549 50100 (& 2549 50900 | mpsaos 5100 MJE3055 96 S 1100
LM30aH 100 TREALE i s BpnLP 817 1 '5 2pntp s 37 36 35 | Tise7 6100 an33gy 5100 2N4D13 3100
LM340T-6 125 WM7aICH H 35 ) 24pniP 38 TIS98 §100
pnP 20 19 18 pin 37 3% [ 243398 5100 2Ne123 6100
e o LM340T8 125 MLV 8 st 2w 2 BpntP 45 w a3 | v 175 PNgser 3100 Pna2s9 4100
LMIO7ENH 35 [M340T 12 125 LMIaNH 79 GpnlP 60 175
LM3OBCN/H 100 LM340T 15 125 Lmragnti g | BeelPo 29 28 a 6 pin 59 I 75 PH3SEB 4100 PN4250 4100
M3 11D LM340T-18 125 L1310 295 |HBeelP 32 30 SOLDEATAIL STANDARD (TIN) 40ontp 63 62 g1 | s0e73 175 pN3seg 1100 2N4s00 1100
2N918 4100 wpS3638A 5100 2N4401 40 00
LM309K 125 LM340T 24 125 LM1as8CNH 59 |, Bpn ST § 99 90 81 5
pn ST  §27 25 24 115 2N2219A 2100 Mps3702 5100 2N4dD2 4100
LM3IOCN 115 LMIsBN 100 MClaBBN 139 36 onST 139 126
BpnST 30 27 % 2N2221A 4100 oN3704 5100 24403 4100
EHSINE 50 LM3ZON 195 MOWBSN 139 N igpesT 3 m ) LB IR 5100 wps3rns 5100 2N4409 5100
Ty g?g mgm 358 e 2 dapnst W & 42 SOLDERTAIL STANDARD (GOLD) PN2222 Plashc 71100 283705 5100 2N5086 4100
LM31BCNH 1 50 LM380N 125 MCI7415CP 3 00 24pn56 8 70 63 57| 2no3se 5100 MpS3705 5100  2NS087 4100
LM3TaN 130 LM3B0CN a LM2111N 135 8pnsc  $30 27 24 - 28pinsG 110 100 90 2N2369A 4100 2n3706 5100 285088 4100
LM320K5 135 LMIBIN g 73 LM2901K 295 [14pmsc 35 32 2% Bpn8G 165 140 126 MPS2369 5100 MPSI706 5100  2%5089 4,100
18 pin SG 38 35 32 40pnsG 175 159 145 2N2384 4100 2N3707 5100  2N5129 5100
LM320K-5 2135 LMsezn 179 LMIDSIN - 150 Yiganse 52 a7 13 M2906 4900 2N37Y 5100 PN5I38 5100
LM320K 12 135 NESOTN 800 LM30858 148 WIRE WRAP SOCKETS ! ¢
LM320k-15 135 NESIOA 500 Luzsamision 9 22 pnWW s 95 85 75 | ameser 5100 2n37adn (65 PN5i3 Al
L i Bon Ww 539 8 i (GOLD) LEVEL #3 PN29G7 Puastic 7100 2N37254 100 2N5139 5100
M320K-18 135 NE529A 495 M3g05H 8% 24 pn WW 1 05 95 85 It
W30k 24 135 10pnWW 45 # 11o | 2n2928 5100 2N3TT? 225 oN5210 51100
NES3THV 395 LM3909N 125 Lyignww 39 37 [, 28 pin WW 145 125
: . oin 38 5 130 | miE2ess 125 2N3823 100 2NS4%g 3100
st He SR Mososey 23 | 16 o ww a2 4a e } 283053 2100 oN3903 S 100 oN5gst 3100
LM320T-52 125 NESAOL 600 80388 495 | 18 oo ww 40 pin WW 1 75 155 140 | N30 Lo R =
LM320T-8 125 NES44N 495 LM75450N 49 50 YOLT CERAMIC C 0 R N E RI
S0 B T B L4 WATT RESISTOR ASSORTMENTS - 590
LM320T-15 125 NESSSY kL] 75452CH 39 o T oin 19 199 e
i E o ez mm 3 AL o o tREom THE
' N & B C e B 22 % 5 00474
M35 585 NESSIB 500 75491CH 7 | ASST.1 Ses " " - e sopcs $1.75 5 ot 05 04 03 o 05 01 035
(M32eN 180 NE5628 500 754920k 89 b e e [ 100 pt 05 0i 03 022uF 06 05 04
LM339N 99 NESESNH 125 75493N 89 ASST. 2 Sea el ey C . . sopcs  1.75 220 ot 05 04 03 O4TuF 06 05 04
LM340K-5 135 NESGECN 175 75434CR 89 . 2 470 of 05 04 035 1F 09 075
LM34OKE 135 NESETVM 99 RC4136 15 L oL IR - 100 VOLT MYLAR FILM CAPACITORS
M30ks 138 N peaisr 285 | ASST 3 se - N 5 5 . sopcs  1.75 oormt 2o o7 oo "o
LM340K-12 1 35 LM703CNH 89 RCA194 595 " e . . 0.pe e, A S .
LM340K-15 135 LM709NH 29 RC4195 449 ASST. 4 B o & . . . o sapcs 1.79 oimt B g Hoow
741500 29 4 7415138 B . o 3 +20° DIPPED TANTALUMS (SOLID} CAPACITORS
o # TALSNTE i B ASSTE  pe e e S L W o5y 5w il 3B
741803 29 741551 29 7418155 89 - thow I Coe e 2235V 28 23 17 3325 an oo
74504 35 741854 29 745157 8 | ASST.6  sea wor " b e 5 a sorcs  1.79 33 36V ® B o iraw 2% 2
721505 3 741855 29 745160 115 o - . K 471357 B 23 17 5825V ¥ 0N 2
741508 29 741573 45 7415161 115 } N N 1 68 35V 828 17 508y 63 50 40
74509 5 741874 5 7405162 115 ASST. 7 Sea M " [ EY n 50 PCS .75 1035V 2 23 1"
2 MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS
SR Wee  w gwme s | ASST. 8R Inciudes Resistor Assortments 1-7(350PCS.)  $9.95 ea. o APACITORS
47,50V B3 10 4725y B3 10
741513 59 arsig 49 7aLs178 98 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ 10 50v 1% 11 1 a7y %19 1
“t?? 125 Zitéﬁi , g‘-; ;:t;';, 532 Calif. Residents Add 6% Sales Tax 1979 Catalog Available — Send 4 1¢ stamp 3 ;gnv 1412 09 1016V B3 10
i i 47,25V 1 1 1 ki 11
;:LS;U gg 740586 5 jorpshe 115 | Postage—Add 5% plus$1 Insurance (if desired) ‘025?/ rg :g ‘g : 8%3& ‘2 :4 "
741522 35 741592 7 7415183 115 22 25v 1715 12 4725y B3 10
mx  Eomm oz g ameco s s s ur n o
; 741595 99 7405195 1 oy 1 !
G E 741595 115 : 2 WELCOME 47 50v 25 21 13 q0sy 51310
. asior i e @ {415} 502-8007 | o0z R 6o
741530 aL525° H e
Aw§ 0 me = MR 2 ELECTREMICS ww B @ opw X
LS11 50 T ¢ N
;ﬁ% 32 ;:Lsug T ;:tgggg 32 VAN ORDER ELECTRONICS — WORLDWIDE 22050y B3 3B (0025 I
7aL502 & sz 8 741536 7 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 S A e EERE
7415132
anE o ow msw o ADVERTISED PRICES GOOD THRU OCTOBER I LN
CIRCLE NO. 31 ONFREEINFORMATION CARD
OCTOBER 1979 123
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Electronics Library

DISCRETE/TRANSISTOR CIRCUIT
SOURCEMASTER

by Kendall W. Sessions
Contained in this new book are some 1500
circuit diagrams for every electronic interest.
The circuits use bipolar, field-effect, unijunc-
tion, and new r-f power transistors, all ar-
ranged according to circuit class. Captions
that enabie the reader to breadboard and as-
semble the referenced circuits accompany
each diagram. Devices used in the respective
circuits are described. The book is fully index-
ed and cross-referenced to simplify locating a
circuit. Published by John Wiley & Sons, Inc.,
One Wiley Dr., Somerset. NJ 08873. Hard
cover. 411 pages. $24.95.

HOME RECORDING FOR MUSICIANS

by Craig Anderton
Craig Anderton, one of the country’'s better-
known writers on electronics for musicians,

has written a thorough, basic book for the
new breed of serious home recordist. The
text covers elementary and advanced as-
pects of recording basics, studio design and
equipment, piain and fancy recording tech-
niques, mixing and editing and maintenance.
There are also plans for several buiid-it-your-
self items of equipment, a series of useful ap-
pendices, and even a bound-in record illus-
trating some of the techniques described in
the text. Published by Guitar Player Books,
P.O. Box 615, Saratoga, CA 95070. 182
pages. $9.95, soft cover.

PROGRAMMING PROGRAMMABLE
CALCULATORS

by Harold S. Engelsohn
One of the more important accomplishments
of this manual is the translation of jargon
found in most manuals that accompany pro-
grammable calcuiators. Most instructions
generally found in programmable calculators
are illustrated in full sample programs. Cover-
age is for the most popular programmables:
SR52, SR&6, T157, T158, and TI159 from Tex-
as Instruments; PR100 from Commodore;
and APF's programmabie. The manual de-
scribes the procedure to use for computing
answers to sample problems and explains
how to translate these procedures into actual
programs. Published by Hayden Book Co..
Inc., 50 Essex St., Rochelle Park, NJ 07662.
211 pages. Soft cover. $9.95.

==ABOUT YOUR==
SUBSCRIPTION

Your subscription to PoPULAR
ELecTrRONICS is maintained on one of
the world’'s most modern, efficient
computer systems, and if you're like
999%, of our subscribers, you'll never
have any reason to complain about
your subscription service.

We have found that when com-
plaints do arise, the majority of them
occur because people have written
their names or addresses differently
at different times. For example, if
your subscription were listed under
"William Jones. Cedar Lane, Mid
dletown, Arizona,” and you were to
renew it as ‘"Bill Jones, Cedar Lane.
Middletown, Arizona,” our computer
would think that two separate sub-
scriptions were involved, and it
would start sending you two copies
of PopuLar ELECTRONICS each month,
Other examples of combinations of
names that would confuse the com-
puter ‘would include: John Henry
Smith and Henry Smith; and Mrs.
Joseph Jones and Mary Jones. Minor
differences in addresses can also
lead to difficulties. For exampie, to
the computer, 100 Second St. is not
the same as 100 2nd St.

So, please, when you write us |
about your subscription, be sure to
enclose the mailing label from the
cover of the magazine—or eise copy
your name and address exactly as
they appear on the mailing label
This will greatly reduce any chance
of error, and we will be able to ser-
vice your request much more
quickly.

visa*
¥ . | | 4 for 51
PACT 2 WAY SPEAKER SYSTEMS

KIT - Contains Walnut Vinyl Clad Cab -
6" full range spkr w/40 watts (RMS) cap.,
free air res p. 30 Hz., freq. resp. 40 Hz 0
13K Hz .. 4" phenolic ring tweeter, free air
res., 1700 Hz., freq. resp. .5K Hz to 20K
Hz., 26" (W'R’), 24" Tweeters, 2-Grills
you cut to size, 2-P-Button Term. Acstc
Damp’g, wrs & Velcro Fastnrs, Hrdwre_
Clk'g Mat’l, etc, with instructions.
Reg. Price: $110.00/pr. SAVE: $70.00
Size: I6Hx10Wx6%4D SO COMPACT!
Sh. Wt. 38 Lbs. 9310286 $39.88/pr.

3 pr.for $113.88 9310286 $113.88/3 pr |
COMPACT 3 WAY SPEAKER 575

holes.

3M . SCOTCH FLEX FLAT CABLE
25 Connector - 26 AWG Solid Round Con-
ductor Fiat Cable 3M No. 3349/25 avail-
able in lengths of 10°, 25, 50’ @ less than

25° 9Cs0378

CARD READER - PDI
(MANUAL 120+ pgs.)

sernies Peripheral Dynamics Inc. readers
read standard IBM cards - Hollerith type.
{Reads standard 80 column cards at a
maximum rate of 300 cards per minute.)
Designed for table top use. 5V logic inter
face used. Input & output capacity of 500
cards, but on-the-fly ioading & unloading
is permissible as long as there are approxi-
mately 100 in Input Hooper. Operates on

Copy of complete operation &
maintenance manual {120 pgs.) available
for $35.00 extra. Qty Lid. List Pr $1689

RANSFORMERS e
Input II5V 60 Hz o § ‘(_',
Output ‘P
Sh. Wt Order No. V A Prce E
& 8H204i5 2-18CT z 34.8L L % prnce more computer surplus
& 9HD290 48CT L Bi | sh.wt 2Lb. 10"
6.3 5 $4.88 Qty. Lid.
10 9Go307 55 4 $888 | H} | 50 91:50379
8 9HO310 2-15CT 6 $7.88 0
15 9H0291 40CT 15 T
2 4 $8.88 . Like NEW surplus umits!
5 9G00I0 14 4 5
or 17 4 5288 ]
20 9G0069 24 Iz R
oy 15 4L P
s 20
% f 1 lLJ
] 24 | $7.88 S
12 8620328284 5.5
1
S50 120v 60 Hz
5 T Sheets
"y
e, Ii;J
F Sh. Wt. 40 Lbs.

0, % 4 for $569.88
Npr Gip Operations & Maintenance Manual
! 9220366

Unique surplus 7/8" dia. piezo ceramic
disk on circuit board gives a DISTINCT
high freq. buzz.
caps, 6 resistors.
of a 1-5/8" dia brass ring spaced 0.2"
above a 1%"xi%"”
assembly resonates when 9 to 15V DC
1s applied to red & black wires and a
switch or jumper wire between 2 screw
Assembly sold for $4.89 ea
Yours for only $1.88.
own horn or resonator to get a FULL

9Cs0377 $5.00
$12.50

$20.00

For
faster
service

USE
LIP
CODE

on

These 3055H

Supplies with Key Data

$149.88
$569.88

D9220365
D9220365

$35.00

Unit contains an I1C_ 2
The piezo disk 1s part

PC board Entire

Just add your

ring tweeter, freq. resp. 35 Hz. 1o 20K
Hz. power cap. 30 watts RMS. U must
add sm components to cabs. & cut

Sh.Wt. 43 Lbs. 9310287  $59.88/pr
3 pr. for $169.88 9310287 $169.88/3pr

124

sound Use it as a learning tool or
TEMS KIT - Walnut Vinyl clad Spesker | Shatever. —  a17 1B
system kit contains all components to 6 b '5'10 . 9F 00217 $10.00/6
build 2 complets compact 3 Way [ =
or systems. Contains 8" Pass. Rad. w/ , B&F ENTERPRISES
rear firing. 67 W. Range 4" phenolic Dept. P-10

119 Foster Street
Peabody, MA 01960

hole in rear of cab. for 8" P'R’ woofer, Phone orders (617) 531-5774--Use
w/black foam grills & inst. your Charge Card Visa, MC AE
Size: I6HXIOWx6%D . . . TERMS: Add Postage; No. C.0.D’s

$10.00 Minimum Order

mail

GAS
. PRICES!

xg CALL FREE
22 800-2

ELECTRIFY YOUR BIKE!

PEDALPOWER exciting new bike
drive tames tough hills. Be indepen-
dent. Shop when you want. Fits all
Bikes, Adult Trikes. Installs in min-
utes. Thousands sold. Recharges
overnite. Travels 100 miles for adime.
MONEY BACK GUARANTEE.

Call toll free 800-257-7955*
O1 send today tor

FREE ILLLUSTRATED
PEDALPOWER BOOKLET
Plus free information on complete
line of Electric Cars. Electric Bikes and
Trikes.

General Engines Co.

5486 Mantua Blvd.
Sewell, NJ. 08080

*In NJ. Alaska. or HI Call Collect: (609) 468-0270
DEALER INQUIRIES INVITED

B&F

CIRCLENO. 120N FREE INFORMATION CARD
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|I=LUKE! DIGITAL MULTIMETERS NEW

10.000 MQ resistance meas with conductance function
Extensive overload and transient protection

Rugged construction — MIL-T-28800

Hi/Lo power ohms for in-circuit resistance and diode testing
10 MQ) input impedance doesn't load circuit

200 hour battery tife — low battery indicator

Large LCD readout — 2000 counts

1 year catibration cycle — only 3 adjustments

One-hand operation $129

OUR PRICE: $169

LEAER lnstIﬁ?rt\ents

OSCILLOSCOPES
The 30 MHz Dual Trace
Oscilloscope with Delay

® 5mV sensitivity

® Built-in deiay line

® Single shot trigger (CH-1, CH-2)

® 57 P-D-A CAT assures brighter. sharper trace

® 20 nSicm sweep capability plus 11.7 nSec rise time

LISTPRICE: 51120 ouR PRICE: $935

8020A

MODEL
1 BO-520

® Large 3'2-Digit LCD's - view in any light
25 MHz Dual Trace, ® Conductance function - resistance to 10,000 MQ
Osci||oscope De|ayed Sweep ® AC measurements to 50 kHz and higher
® Sweep delay. continuously variable from 1 uSec ® True RMS for ac accuraf:y .
to 5 Sec # Touch-Hoid probe for tricky places (option)
® 5 mV/Div. Vertical Sensitivity with + 3% acc ® Diode test and low power ohms
: ?f?sa:cgl:,‘:; ﬁ:; with internal graticule ® One year accuracy reduces calibration costs
TWOoEL ® CH-1o0r 2 trigger: HF filter. and TV sync L] COMMON‘ tloatabte to 500V
o LISTPRICE. $1530 OUR PRICE:$1350 8010A ® Recessed jacks reduce shock hazard
e Current mode fuse protection to 600V
The 20 MHz Dual Trace OUR PRICE 5239 ® Voltage mode transient protection to 6 kV
Oscilloscope ® Autozero and autopolarity
p ! 8012A e AC or dc current to 10 amps with 8010A
® Add & subtract modes (with CH-2 invert). A . :
® Front panel X-Y operation $299 ® Resistance resoiution to 0.001Q with 8012A
® 17.5 nanosec rise time OUR PRICE e Built-in batteries and charger (Option -01)
L ]

® Automatic trigger from either channel
inctuding TV sync

=<4 z ® 10 mV sensitivity >
SEND FOR OUR CATALOG -
UE0 s LisTericE $835  *OUR PRICE: $708 Call TOLL FREE: “ m r:::r;::cg:rd

Rugged enough for field or bench

The 20 MHz Single Trace NE REGION N CALL FREE -
Triggered Oscilloscope (8001526-2514+[201)1227-7720 5 e o

® Outstanding trigger sensitivity ove .
entire operational range ‘e AMPOWER |NS‘[’ INC. WITOF:?( E\E/ERY COVE’_Sh'DD'W

® 10 mV sensitivity and 17.4 nSec rise time. handling insurance

® X5 magnification ( + 5%) delivers 100 nS/icm 26 JUST ROAD, FAIRFIELD, N. J. 07006 N.J.res add
maximum speed for easy, precise readings CALL 5% tax
OUT OF NE CALL COLLECT ¥
) ] PRICES
LIST PRICE: $549 our prIcE:$470 "WE SERVICE WHAT WE SELL" DAY e ranae ="

CIRCLE NO.7ONFREE INFORMATION CARD

i 0/ o Y% Watt | AVAILABLE IN 10 RETMA COLORS: Red
PET 2001 sy S% CARB N FILM s1600. 100 | EZ=HO@K 22t e
% Watt brown or gray. The most unique field-service
2
i I ahle test connectors availabig. Fast. safe. sure and trauble free Please specify Part Number
Quite portable, very affordable and un- RESIS ORS $1.7906r 100 | Jumper Length (when applicable), Color and Price when ordering

/ believably versatile, the PET computer All vatues from 10S) to 1OMSY — Only in multiples of 100 pieces per value [micRo HOOK MINI HOOK =
may very well be a lifetime invest- HYBRID AUDIO POWER AMPLIFIERS | XM Mcra Hook “ E\ X100W Mini ' .
ment... * Matehing {1 75" long, less than | gram) Mook (2 25 ° lang) combines rug ]
$ 595 PIN Transtormec for dithicult IC Testing. Permits haokups | ged construction, miniature size and Finger
2001 4K bytes mernary S1-1010G(10W) $ 6.95 TR10 S 7.90 | to delicate wires where weight and leverage | eze Hyno Action for all (he Lest test connec
PET 20018 Computer Standarrt PET with integral cassette and calc S1-1020G(20W) $13.95 TR20 $10.90 | may damage camponent $ .90 | tons $ .85
1ator type keyboard, BK bytes of memeory . . .$795.00 A-SI-B(Socket for above} 95 |
PET 2001-16N Compnu‘r 16K bytes large keyboard w/separate numer XM Micro Hook to XM Micro Hook X 100W Mini Hook 1o X 100W Mini Hook
€ pad and graphies . . L. $995 00 | $1-1030G (30W) $19.00 TR30 $12.80
CBM 2001-168 \ :
2001518 C,Z',',',{’,'c"févfs Gl but has siandara vpew iR SI-1050G(50W) $27.80  TRS0 $17.90 "m,
PET 2011-32N Computer Identical 1o 2001 16N with 32K bytes of A-S1-10(Socket for ahove) 95 Part No Length  Price Part No. Length  Price
memory $1295.00 _*Note. One Transformer can power two autio amoliers.
CBM 2001-328 Compuler Identical 1o 2001 168 with 32K bytes of F——— ——— A—JZMXM 2w 12 1.85 204-12W 12 1.70
memory L. . $1295.00 204XM-24W 24 $1.8 204.24W 247 1.7
CBM 2022 Printer BO calumn dor matrix printer wnin olain paper Lx 303 DIGITAL: 2 5 04-2 P
or torms handling tractor feed. Full graphics | $995.0 [ HICKOK MULTIMETER
CBM 2023 Printer 80 catumn dot mateix printer. Plain paper pnl\ Compact. Accurate Dependabie. With easy-to- SO
ter with full graphics . . $849.00 ‘ raad %' liquid erystal display far convenient use
CBM 2040 Dual Flappy Dual drive lnmll.qem mini Hoppy systerm | g any kind o;olég:l. Weighs onglv tI! :tmce! .
341 o 3 perates up to rs 0N & singie 9 volt battery. = -
c2n Ene’:ﬁ!E:S;;t'(gvi:g:ss::(u‘:ci’!‘vde/mcmde’ VOSHZQE:ES Nineteen ranges including 200mV 1o 1000V DG, XM Micro Hook to Banana Piug X100W Mini Hook to Stacking Banana Pluy
PET 2001/8/16/32 S95 00 100 to 10 Megohms, 100 and 1000 VAC ranges.
PET to IEEE  Cable Use this cante to connect your floppy or printer | 10uA and 10mA ranges. Excallent overload pro- o BT
to any CAM Computer $39°95 374 g5 lection. calor coordinated case and
IEEE 10 |IEEE  Cable Use s cable when connecting more than ome siorcoded pend __—
peripheral 10 any CBM Compurer. . . . . . . $49.95 | PN Lngen Price Part No Lengtr
Usor Manual 60" pages covering. all reecrs of usir oparaiion e M I NEWLOW | KIM1 MICROCOMPUTER [200M 32+ $1.70
ming and 1/0 for PET computers . . 5995 201w 327
o ., PRICE e $1.65 _Je——
POWER SUPPLIES FROM ADTECH POWER I| 'nﬂ.,, Fully 4 ice $1. o
hviad —
Modtel Vdc  Amps | Model Vdc  Amps i ” Assembled T
ARS (5.3 5 B30 ARSI 5 50 o & Tested e 3  — AN
APS 1216 12 1.6 |APS 124 12 50 : .32 [ s i e i
APS15:15 15 1.5 |APS 153 15 3.0 E ‘ o
" -+ $17900 all the proven features of the X100W with an extra long body. 11 pary No. Price
APS 24 1 24 1.0 (APS2422 24 22 e
. $239.00 o will make sate, short-free test connections in card racks and through
10y 19 10up 25up ] g Ineludina ‘dm o Tg nests IO Xt-1 $1.45
$35 50 $34. %0 331 A §$58.00 $55.50 $51.80 | KTM-2 CRT/TV Kybd Term $349 ‘ Documentation 4
— -**nuuuuuuum [ 1 XL-1 Min: Hook 1o Stacking 8anana Plug
i FUNCT# ERAT | e S
The all-new line of 0CTOBER - FLruxs) | UNCTION GENERATOR KIT| = =
ACE All-Circuit SPECIAL: L XR2206KB 2 gt § | 200XL1 327 $2.25
1802LE ¥ 1 3129 | orERATES ON EiTHER -~ ‘ .
Evaluators 5 SAMNG PEJEVISURRLY E-Z-HOOK SETS-(includes 1 each red, black, biue, green, orange, yellow,
$9.90 : NEW 'c O T SRy e |While, brown, violet and gray hooks). At this price, buy more than one set.
I 222 TR INCLUDES ALL PARTS | x100WSs SET ot 10 $ 8.50 201XMS SET ot 10 $17.00
WITH POWER IS HONSEEDION f» (XL1S SET ot 10 $14 50 204-12Ws SET of 10 $17.00
Y Eeoar: i Ixms SETof10 5 900 | 204-24WS SET of 10 $17 00
m Model i o 1
POWERACE 103 POWERACE 101 POWERACE 102 mooed wm——— 50224 | $19.95 i 41 [201ws SET of 10 $16.50 204XM-12WS SET of 10 $18.50
923103. .. .$124.95 923101. ... $79.95/923102. . .$124.95 80204 .. |201XL-1S  SET ot 10 $2250 204XM-24WS  SET of 10 $18.50
Triple-output power The general purpose The complete digital $169 l :OWER SUPPLY =
oT INCLUDED

supply for p, model far p | orotatyping lab with|

botn linear and digital |all types of circuits. | FREE logic probe buidt N o PORTABLE, DUAL TRACE
s i NEW 30 MEGAHERTZ MiNI SCOPE
Intersil LED or LCD s

or Money Order 10
\ P.O. Box 2208P, Culver City, CA 90230. California resi-

dents add 6% sales tax. Minimum Order; $10 00. Add
$1.00 to cover postage and handiing. Master Charge and

J0MEGAHERTZ

1 MS-230 ot $559 oul Visa welcomed. Ploase include your charge card number, Intarbank
3% DIGIT PANEL A gl e _numiier and sxpiration sata. PHONE ORDERS (213) 641-4064
4 MS-218 oo $435.00 = L 1
METER KITS MS15 s s3e00 | TUCSON | CULVER CITV SANTA ANA PORTLANO
ote frece | asaE erosaway | 11080 srtsiion Bive 1300 € Edinger ave 125N E B2na Ave
BUILD A WORKING DPM IN 1/2HOUR WITH 1 recharguatle fiatferivs an rharger | Tycsan, AZ 85711 Culver City CA 90230 |  Sants Ana CA 92705 Poriiand, OR 97220
THESE COMPLETE EVALUATION KITS 1] @ 1602/ 881 2348 | (213} 3903595 714) 547.8424 1503) 2545541
Test these nes pans for yourte! wiih nierails low cost | OPTIONS WCANADA 6'c == ————
/0l01y509 4113 compiate sih A D converta Darsp
Ryl T R FOMTAGLE L iOAT WEIGHT 01100 eune s ssso | ERSAT | SUNNYVALE | ATLANTA | HOUSTON
materials, nciudin 1d 1012 Tunchioning panel mater 3 3 VR aming Aeal sadmant R, N ichmona
ICL7108EV (LCD)  $29.95  1CL7107 (LED) $24.95 MS.15/215 3 10e (2.7 1264 W7 5 41180 Leather Case {MS 2301 $45.00 | 15041 Ha-5707 J 1408) 2434121 {404) 2617100 | {713 5283489
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Siceo| | IIRALD

BRINGING INFORMATION
TECHNOLOGY TO YOUR
DOORSTEP
Vv Quality Microcomputer Products

vV Good Delivery
V Prices You Can Afford

(reg. $1599)

Double
density
HORIZON | KIT

Heath Data Systems Printer . $ 895
IP-125 Printer by Integral Data . $ 749
TI-810 Impact Printer ......... $1695
Soroc 1Q 120 Video Terminal .. $ 795
Hazeltine 1500 Video Terminal . $ 995
Mime Terminal ...............
Novation CAT Modem
Hitachi 9" Monitor

place your order TOLL FREE

1-800-528-1418

gicro | JIRALD

1425 W. 12th Place mumEEENE
et Tempe, AZ 85281 VISA
602-894-1193

CIRCLE NO. 34 ON FREE INFORMATION CARD

||

HICKOK 3% Digit
Mini-Multimeter
MODEL L X 303 369 50
\ J Sinclair

poM3s $52.95
/ digital MuitiMeter

ot 25 MH

Auto Stereo 40 Watt
$24.95

’)ve:r‘

Power Booster
POW-40 "

15 MH¢ Dual Trace
® Triggers in excess

Model 0gzg5"

$795

nciuding probes

High Technology/Low Prices

Econoram* boards are generally available in 3 forms. unkit {(sockets and bypass caps are pre-
soldered in place for simple, 1 evening assembly). assembled and tested. or qualified under our
high-reliability Certitied System Component (CSC) program {200 hour burn-in. immediate replace-
l ment in event of failure within 1 year of invoice date). 1 year limited warranty on all products Chart
| below gives pricing.
|
|

Name Storage Buss Configuration Notes Unkit Assm CsC
i ® Econoram lIA 8K X8 S-100 2-4K blocks 1 $149 $179 $239
| ® Econoram IV 16K X 8 S-100 1-16K 1 $269 $329 $429
® Econoram VIIA-16 16K X8 S-100 2-4K, 1-8K 1 $279 $339 $439
® Econoram VIIA-32 24K X8 S-100 2-4K, 2-8K 1 $398 $485 $605
® Econoram IX-16 16K X 8 Dig Grp 2-4K, 1-8K 1 $319 $379 nia
® Econoram 1X-32 32K X 8 Dig Grp 2-4K, 1-8K, 1-16K 1 $559 $639 nja
| ® Econoram X 32K X 8 S-100 2-8K, 1-16K 1 $529 $649 $789
® Econoram Xi 32K X 8 SBC/BLC 2-8K, 1-16K 1 n/a n/a $1050
‘ ® Econoram XII-16 16K X 8 S-100 see notes 12 $329 $419 $519
! ® Econoram XlI-24 24K X8 S-100 see notes 1,2 $429 $539 $649
N, ® Econoram Xl 32K X 8 S-100 see notes 1,3 $559 $699 $849
he, ! Econoram XiV 16K X 8 S-100 see notes 1,45 $289 $349 $449
ne™! Econoram XV-16 16K X8 H8 116K 1.6 $329 $395 nia
| ! Econoram XV-32 32K X8 H8 2-16K 1,6 $599 $729 nla
‘ N Warks a1 5 MHz with 8085, 4 MHz with Z80
2. Bank select board 2 independent banks addressable on 8K boundaries
3. Bank select board — 2 independent banks addressable on 16K boundaries
4. Bank select board — 1 bank addressabie on 4K boundaries
5. 24 address lines for extended addressing
6. Bank seiect option included for implementing memory systems greater than 64K

*Econoram is a trade mark of Bill Godbout Electronics.

\ ECONORAM i1 CLOSEOUT =2708 S-100 EROM
$129 unkit (3/$375), $155 assm 1§ BOARD 3$85 unkit

Limited quantity. Our new Econoram lIA is out. but this is B 4 independently addressable 4K biocks Includes all sup-
still a great memory for 2 MHz systems. Low power. con- 8 port chips and manual, but does not include EROMs
figured as 2 independent 4K blocks. reliable and cost-

[ ]
| effective operation. 1 evening assembly, 1 year limited B TERMS: Cal. res. add tax. Allow 5% for shipping. excess refund-
warranty. ed. VISA/Mastercharge call our 24 hour order desk at (415}

562 0636. COD OK with street address for UPS. Prices good
16 K MEMORY EXPANS|ON through cover month of magazing
CHIP SET % $87.20 ¢

20% oft our regular $109 price while they tast. For @ @ @ w&
4

Radio Shack-80, Apple. Exidy Sorcerer memory expansion.
Low power, 250 ns parts. DIP shunts and instructions includ-
GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 9461

ed 1 year limited warranty
= FREE FLYER: We'il be glad to tell you much more than

w INTERFACER S$-100 1/O0
handshake: crystal controlied timebase, operates with 2t0 5 the space of this ad permits. Just send your name and ad-

MHz systems: many software programmable functions: § dress, we'll take care of the rest. Include 41¢ in stamps ior
much more. 1st class delivery if desired.

BOARD $189 unkit, $249 assm

Dual serial port with 2 tull dup\ex parallel ports for R$-232

CIRCLE NO. 25 ONFREE INFORMATION CARD

} - CONTINENTAL SPECIALTIES

= =
%VEV'T’EEITTV :1 00 NMIHz 8-Digit C(.)!u?}er$1 19.00
aud Video Am"vler “owsvsinn s PS500 500MHZ Prescaler $52.
: Bz Digital || » W CODE-APHONE gg 3 Changer

Telephone A
s Accessories

Capacltance Meter} e Answering
~. Devices
\ | wﬁszag g5 Cot @

199.95
Modet 1500 Model 1400 §199.9

mat

unige @ 6 .‘_..Fs

[ Microflame

Deluxe Gas

. au

9 Mueel 2800

mis complets with 1

s s e S 7 L.h".“ **Quick Charge” Mode! 4400
TS Mz Mim ." l Logic Monitor ESES]  ¢9795 Reg. $39.95
Oscilloscope 13 u'“\l&! 1 | gt 7500 Cordies ™ $29.95
Model M p AT TTL ang € Mos.mh [éDLu spla \ oS 1ron $17.95

s g " L e S CnDash
e S 00 -y " ) g inr $92. 95 comptere [ Creci Tever $2250 AM/FM 8 Tf30k
$269.95 an Service Master Attache Style TRCUCTE 1M Stereo g
P O ey : Tool Kit Tool Cases Remote Control for nghts b

® Powe, mpt Model 99SM
NOW AVAILABLE
® 15MHz Dual Trace MndelMSZ]S

Reg. 5435.00 . $369

48 than 15 W

$42.95 $269. 95 wos %olg Kit

Torch Kit

0/
MODEL TC.10 % Appliances $5250 q

4 Piece Starter Kit
Reg. $87 95

AM/FM
Cassette

Rey $28

95

® 30 MHz Dual Trace - Mndel MS 230

Reg. $559 ... $479 .95

Miniature

=<1 —
() Logic Probe
$40.00

complete
L/HTL CMOS

—«’
Model LP-1 Stereo

rects pul he nS:
ity DTLTT

High Fidelity

Speaker System.
Req s139.00 $69.50 J SUPERSPECIAL

CE
$79 95
11 Command Consol \LampMum $14 95

Twa( Lamp Marlule Apphance Modutes 13 95
Qne 111 Appiiance Module | Commang Consoles 3695

IB 1 Scannet W \Weller Controlied Output
edarca

& Soldering > S\anon
Model ZBOé suh_ o

ARSTREN
$299.9 a‘ St o y 3150

3-Way

easss  Stereo

$57.50

a4 precision

g: Delay Line LAMP (7

g Reg $1050 MndelMGlDA\

|H with pr obgvss $4_9__5_(-)—,—‘

Function Generator ChessCht'lleenqﬂ
Hadel 200 . | 3y

e $127.50] o tx

Sine. smuare, e $179.95

126

Precision ground ang polished

Magnifier ~ac 700 Seriesl

magnificatian lens. Uses
22W T-9 Circhine flugrescent

Model k
Touch K100 Scanner Box

10
o
eq%
C@L‘
* 10 chauoel

Call TOLL FREE

T N.Y State call

B (800) 645-9518 (o 152000

€ Circurt Bax/RCA-VIZ] MasterCharge ® Bank-Americard
?35 o comguter neg S269 2L 00 e Check ® Money Order i
(15 nhms to 10 megonms cantrolled $ 1 99 95 Add $3 00 for shipping and insurance
« 1§ apaciiars | Frequency 9 C 0.D's Extra New York State L v
(100 pt 1010 22 o1 C ) - residents add approp. sales tax

Model WC 4128 ounter [13

it | e 12000 We Will Beat I_\ny”

$36 .o eal Advertised Price

855R Conklin St. Farmingdale, N.Y 11735

POPULAR ELECTRONICS
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FM/AM Tuner Chassis

Reg. 8%

*2 Gang Tuning
Capacitor
*Replacement
*3-Pos. Selector
Switch eHobby
e#Wire in to Any
Ampilifier
Auxiliary Input
*Requires 8.2 VOC
Voltage
*With Schematic
*6x2%x2%" @1 Ib

RA-744

Volume Controls

ﬂ'/%?, " d
4
vC-274

*12 Piece Kit eBargain Hunters Special
sLess Than 11¢ Each ®12 Popular Values
sVarious Diameters & Lengths eWt. 1 |b.

<y

Bﬁﬂﬁ

Cassettes
60 Minute

Pkg.

of
=

D B
TA-879 T2 Reg. ¥

#180 Minutes of Recording Time
eLess Than 1¢ Per Minute
*Music or Voice eWt. 4 |b.

.Y

Thomas Air Compressor

Reg. 299\“

euse for Paint Sprayer,
Air Brush, Tires, Air
Pump
-11?VAC @ 1.2 Amps
eDiaphragm Type
eCapacitor Start Motor
#Requires AC Cord

99

XM-T71 FM at Max

oDie-Cast
*4% dia. x 8%" long
eInlet/Outlet—Std. 4"
eWashable Filtere15 |b.

ACto3,45,6,9
vDC Adapter

309

BA-159 Reg. 74%

*For Recorders, Radios, Calculators
eConverts Battery Devices to House
Current eStyles Vary 2'x1%x1'4" sWt. 1 Ib

8-Track Tapes
40 Minutes

= Qe

’_’J TA-907 Reg. 99¢

*Quality Reproduction

eLength For Recording Some LP's, etc.
*Erased—Not Used ®Shpg. wt. % Ib.

*Phono Inputs
*AM-FM Antennas
*Extension Speaker
Outputs
*Tape Outputs
*Size: 9 x 4 x 3"
*11-12 VAC
Operation
*Schematic
eLimited Quantities
Shpg. wt. 2 lbs.

Pullow Speaker

o) by |29

[0S "

‘%ss 995 Reg. 32

eCompact Size *6-Ft. of Cable
eFor Late Night Listening
*3.5mm Plug *Shpg. wt. % lb.

Fan

*Cool Mobile Electronic Gear
*120V Heating ElementeFan 1%x2'%"

BUY 1 AT REGULAR

PRICE GET Znd

Works completely hidden
from view. 4-section dipoles
can turnto any position With
lead-in wire, terminals and
mounting bracket. Wt. 2 lbs

SAME NUMBER

Cassette Head Cleaner

/30

= 83 each
-Extonds Tape Lite
*Shpg. wt. % lb.

o

TA-545

5-Digit 9 / 30|

Counter
$3 each

X

*3/16 x 4" Diameter Shaft
oSize 1% x 1Vax 1%"

XM-543 *Shpg. wt. % Ib

*12 VDC Fan and Motor eWt. % Ib.

FOR ONUY l ¢

5% Round Speaker
Grilles

- 2. /80

¥ »Styles May Vary
eShpg. wt. 5 Ibs.

12 VDC Battery

Charger 2 96
tFs/9

995 each

sFor Truckla Charging Over-
night or Idle Periods
*Shpg. wt. 2 Ibs

AU-852

Gutter Mount

Ir c 2/$2
@ 1% each
sUse With Most All Antennas

oSize: 2% x 14 x 2"

AA-218  +Shpg wt 1 Ib.

sAttaches to Stereo or Radio
AA-211 oShpg wt % b

Electret Condenser Mike

sMiniature Size Only %" Thick

eShpg. wt. 1 1b.

Q&

9 VDC Horn

eAdjustable 1’4" Diameter

12 VDC Relay

I /15

1.49 e SW-854
#Single Pole. Single TheéwN.O.

Photo Cell
E? 2/ ol

*1300-4 Meg Ohms

XM-808 .. Deep sWt. % Ib. Contacts eShpg. wt. % Ib. TR-587 *Shpg. wt. % Ib
NAME
ADDRESS
city __STATE 2IP
Qty. Stk. # Description Price Ea. | Total
24 Hour PHONE Service Call (216)535-1800 Postage
D Please send me a free subscription ;:)xTAL

to Olson Value Packed Catalog. (Within the Continental USA Only)
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Flectronics Classitieo

REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.75 per word. Minimum order $41.25. EX-
PAND-AD® CLASSIFIED RATE: $4.10 per word. Minimum order $61.50. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. PERSONAL
RATE: For individuals with a personal item to buy or sell, $1.60 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4 " wide), $330. 2" by 1 column,
$660.00. 3" by 1 column, $990.00. Advertiser to supply film positives. For frequency rates, please inquire. GENERAL INFORMATION: Ad copy must be typewritten or
clearly printed. Payment must accompany copy except when ads are to be billed on credit cards — American Express, Diners Club, Master Charge, VISA (supply
expiration date) — or when ads are placed by accredited advertising agencies. First word in all ads set in caps. All copy subject to publisher's approval. All advertisers
using Post Office Boxes in their addresses MUST supply publisher with permanent address and telephone number before ad can be run. Advertisements will not be
published which advertise or promote the use of devices for the surreptitious interception of communications. Ads are not acknowledged. They will appear in first issue
to go to press after closing date. Closing Date: 1st of the 2nd month preceding cover date (for example, March issue closes January 1st). Send order and remittance to
Classified Advertising, POPULAR ELECTRONICS, One Park Avenue, New York, N.Y. 10016. For inquiries, contact Linda Lemberg at (212) 725-3924.

FOR SALE

FREE! Bargain Catalog—I.C.'s. LED's, readouts. fiber optics.
calculators parts & kits, semiconductors, parts. Poly Paks,
Box 942PE, Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus receivers, transmitters,
snooperscopes. electronic parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.

LOWEST Prices Electronic Parts. Confidential Catalog Free.
KNAPP, 4750 96th St N., St. Petersburg, FL 33708.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.
Large catalog $1.00 depost. BIGELOW ELECTRONICS,
Bluffton. Ohio 45817.

RADIO—T.V. Tubes—36 cents each. Send for free catalog.
Cornell, 4213 University. San Diego, Calif. 92105.

AMATEUR SCIENTISTS, Electronics Experimenters, Sci-
ence Fair Students . . . Construction plans — Complete. in-
cluding drawings, schematics, parts list with prices and
sources . . . Robot Man — Psychedelic shows — Lasers —
Emotion/Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistorized Ignition — Burglar Alarm — Sound
Meter . . . over 60 items. Send $1.00 (no stamps) for complete
catalog. Technical Writers Group. Box 5994, University Sta-
tion, Raleigh, N.C. 27650.

SOUND SYNTHESIZER KiTS—Surf $14.95. Wind $14.95,
wind Chimes $19.95. Musical Accessories. many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma City,
OK 73114.

HEAR POLICE / FIRE Dispatchers! Catalog shows exclusive
directories of “confidential” channels, scanners. Send post-
age stamp. Communications, Box 56-PE. Commack, N.Y.
11725.

TELETYPE EQUIPMENT: Copy Military, Press, Weather,
Amateur, Commercial Transmissions. Catalog $1.00.
WEATHER MAP RECORDERS: Copy Satellite Photographs,
National-Local Weather Maps. Learn How! $1.00. Atlantic
Sales, 3730 Nautilus Ave., Brooklyn. NY 11224. Phone: (212)
372-0349.

WHOLESALE C.B., Scanners, Antennas, Catalog 25 cents.
Crystals: Special cut, $4.95. Monitor $3.95. Send make,
model, frequency. G. Enterprises, Box 461P, Clearfield, UT
84015,

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC-
TIVE, BROADCAST Electronics. We sell construction plans
with an Engineering Service. Speakerphones, Answering
Machines. Carphones, Phonevision, Dialers, Color TV Con-
verters, VTR, Games, $25 TV Camera, Electron Microscope,
Special Effects Generator, Time Base Corrector, Chroma
Key. Engineering Courses in Telephone, Integrated Circuits,
Detective Electronics. PLUS MUCH MORE. NEW Super
Hobby Catalog PLUS year's subscription to Electronic News
Letter, $1.00. Don Britton Enterprises, 6200 Wilshire Blvd.,
Los Angeles, Calif. 90048.

‘NAME BRAND Test Equipment. Up to 50% discount. Free
catalog. Salen Electronics, Box 82, Skokie, Ilinois 60077.

SpeakerGuts.

G 27

The absolute latest in
advanced speaker techno-
logy. Wave Aperature™
Drivers, the Patented |
Nestrovic Woofer System. raw
speaker components selected for
their excellence. Homns. crossovers, subwoofers. wooters.
midranges, horm and dome tweeters Over 30 1n all. Build
your own speaker system and we'll provide top quality
speakers and design information. Send for FREE 48 page
color catalog from the largest. most experienced speaker
kit manufacturer in the world. DON'T DELAY . Write today!

Jecakerlat

Dept. APE, 735 N. Northlake Way
Seattle, Washington 98103

POLICE FIRE SCANNERS, crystals, antennas, CBs, Radar
Detectors. HPR, Box 19224, Denver, CO 80219.

CB RADIOS, VHF-UHF Scanners. Crystal, Antennas, Radar
Detectors. Wholesale. Southland. Box 3591, Baytown, TX
77520.

UNSCRAMBLE CODED MESSAGES from Police, Fire
and Medical Channels. Same day service. Satisfac-
tion guaranteed. Don Nobles Electronics, Inc., Rt. 7,
Box 265B, Hot Springs, Arkansas 71901. (501)
623-6027.

PRINTED CIRCUIT supplies, chemicals. tools, artwork, plat-
ing solutions. Major credit cards. Catalog $1.00, refundable.
CIRCOLEX, Box 198, Marcy, NY 13403,

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806. (415) 758-1050.

NEGATIVE ION GENERATORS AND ACCESSORIES.
(Kits). Fascinating details—$1.00. Golden Enterprises. Box
1282-PE, Glendale, Arizona 85311.

10 times more powerful than other mics
Transmits up to "4 mile to any FM radio
Easy to assemble kit. 15V battery (not inci )

Call (305) 725-1000 or send $18.95 + $1.00
shipping to US! Cormp., P.O. Box PE-2052,
Meiboume, FL 32001. COD's sccoept. For

TRANSISTORS, IC’'s, RF-Power, for communications, TV,
audio repairs, 2SC756A - $2.00, 25C1307 - $2.15, 2N6084 -
$14.50, STK439 - $8.75. Many more. Free catalog. B&D En-
terprizes, Box 32, Mt. Jewett, PA 16740. (814) 837-6820.

NAME BRAND TEST EQUIPMENT at discount prices. 72
page catalogue free. Write: Dept. PE, North American Elec-
tronics, 1468 West 25th Street, Cleveland, OH 44113,

UNSCRAMBLERS FOR any scanner. Several models avail-
able. Free literature. Capri Electronics, 8753T Windom, St.
Louis. MO 63114.

UNSCRAMBLER KIT. Tunes all scramble frequencies, may
be built-in most scanners. 2-3/4 x 2-1/4 X 1/2. $19.95. Factory
buitt Code-Breaker. $29.95. Free Catalog: KRYSTAL KITS,
Box 445, Bentonville, Ark. 72712. (501) 273-5340.

BUILD THE ARTISAN ELECTRONIC ORGAN . .. The 20th
century successor to the classic pipe organ. Kits feature mod-
ular construction, with logic controlled stops and RAM Pre-Set
Memory System. Be an ar-ti-san. Write for our free brochure.
AOK Manufacturing, Inc., Box 445, Kenmore. WA 98028.

PRINTED CIRCUIT BOARDS, your artwork, 45¢ sq.
in. single sided, 60¢ sq. in. double sided. Mail your

‘order now, or send for free details. Digitronics, P.0.

Box 2494, Toledo, OH 43606.

ELECTRONIC TEST EQUIPMENT. Free catalog. E. French,
PO Box 249, Aurora, IL 60507.

AUDIO NOISE REDUCTION KIT — 318 SILENCER for
tapes, records, FM. Free brochure. LOGICAL SYS-
TEMS, 3314 ‘H' St., Vancouver, Washington 98663.

BARGAINS GALORE! Monthly swap sheet for radio collec-
tors, hams, experimenters, etc. Send long SASE for sample.
Electromcs Trader, Box 2377, Argus, CA 93562.

SWL'S: Tune in on the exciting world of Radioteletype and
Morse transmissions of international news bulletins, weather,
ships, and foreign embassy traffic. Code Translator Video
Display unit hooks directly to your shortwave receiver $495.
Video monitor $199, or use your TV with RF modulator $30.
Instruction manual, drawings $5. ODS, Box 2346, Gaith-
ersburg. Maryland 20760.

FREE SAMPLE of optical fiber if you send for our catalog of
fiber optic and electronic supplies. FIBERTRONICS, Box 322,
Primos, PA 19018,

ne GHTELLITE

e B
.
Supersharp Reception—Color Like Never Before
| Get over 50 channels of television
directly from the
satellite! HBO,
Showtime, the
Superstations, and
sports from around
the worid!
| Works Anywhere!

Buy complete or build and save. Our book tells
everything! Send $7.95 today or call our 24 hr.

C.0.D. Hotline! (305) 869-4283

SPACECOAST RESEARCH
P.0. Box 442, Dept. H, Altamonte Springs. FL 32701

TREMENDOUS BUYS In New
And Gov't Surplus Equipment

= Save us the labor costs of cleanng ond
polishing ond save $38% on standard diol
telephones. Work on any commercial system
Complete { no parts missing } in good
working order  Your choice of desk or wall
models These are take outs from commercial
secvice { not toys ) Insteuctions furnished

$7.95

PRICE EACH

PHONE

ORIGINAL

wai
PHONE

Wall Moder  +1 13 WPE
Desk Model 115 P

PREPAID INU $ A
Oars ney acks
HAWAL ALASEA F &

FREE CATALOG S5hows BIG SAVINGS On

. © ECTROMICS = TIECTRNCAL & ALARM $=,1EMS 1 [JIEPHONE:
- BINOCULARS + GEAR MOTORG + WINCHEL = SURVETING INSTRUMENT!
© GENERATORS + COMPRETSORS - NYDRAULICS - POWER TOOIL 1 WELDIRS
e S

+ POWIR PLANT! = CHEMICAL SPRAYING © TARPAULINS 1 MaNT OINERS

Surples Center Box B2209-PE Lincoln, Ne. 68501

USED AMATEUR RADIO EQUIPMENT FOR SALE. Nation-
wide list $2.50. Amateurs Exchange, Box 374-PE, Visalia, CA
93279.

NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln,
Arlington Hts., IL 60004.

LATEST AND BEST in electronic components. books and
supplies. Write for big free catalogue. TRI-TEK, 7808 N 27
Ave., Phoenix, AZ 85021.

STARSHIP/OPTICAL DEVICES will convert your car into a
flying disc. Plans $5.00, Kits $10.00. Crow Research, 11441
Heather St. NW, Coon Rapids, MN 55433,
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NEW! "TOUCH" LIGHT SWITCH. TOUCH PLATE bolts to
any cover plate. Available in chrome or brass. Complete -
$28.95, with dimming - $32.95. M.M. Research, P.O. Box 665,
Montgomery, WV 25136.

WIRELESS RECEIVER/TRANSMITTER SET $40.00, 2 sets
$60.00. Extra transmitters $12.00. Telephone dialer with re-
ceiver built in, 1 pocket transmitter $50.00, for emergencies.
Alarm Services, 17W116 White Pines Rd., Bensenville, IL
60106.

COMMON STOCK Rate of Return Program for T.l. Cal-
culators $1. Programs, P.O. Box 2232, Lancaster, CA 93534,

PORTABLE OR CLOCK RADIO modified to receive FM sub-
carrier music, talk programs. Specify choice, $38. FM Atlas,
Adolt MN 55701.

CREATE your own computer, craft or tech venture. FREE
Details. Synergetics, Box 1077-P, Thatcher, AZ 85552.

ELECTRONICS COMPLETED KITS. No wiring. FM mic. VU
meter. Touch control switch programmable music block.
Wheel fortune game, etc. Save up to 50%. Write for free
catalog today. Postcard will do. Supertronics Inc., 39 Bowery,
Box 88, New York, NY 10002,

"SECRET" U.S. GOVERNMENT FREQUENCIES. Over 100.
FBI, Border Patrol, etc. $5.00. ARK, Box 27412, Tucson, AZ
85726.

SATELLITE TELEVISION — MOVIES, SPORTS, etc. Build or
buy earth station. Send $3.00 for information. Sateliite T.V.,
Box 140, Oxford, NY 13830.

OSCILLOSCOPES, other test equipment, SASE for list. RG
Electronics, 5175 Westland, New Carlisle, OH 45344,
SCANNER  CRYSTALS $2.95. Diamond phono
needles $2.95. Cobra C.B. power mics $9.95. Add
50¢ for shipping, $1.00 for catalogue (refundable).
WAVELENGTH, Box 85, Noblesville, IN 46060.

SUPER BASS SUBWOOFER plans. Computer designed unit
outperforms commercial modeis. Build for under $90. Parts
available. lllustrated cabinet and crossover plans, send $9.95.
Bucella Laboratories, Box 288, Buffalo, NY 14205.

PLANS AND KITS

AMAZING ELECTRONIC
. PRODUCTS s~

LASERS SUPER POWERED. RIFLE. PISTOL, POCKET - SEE IN DARK - PYRO
TECHNICAL DE BUGGING UNCRAMBLERS - GIANT TESLA - STUNWAND  T¥

DISRUPIERULEI&%GV PRODUCIENG SCIENIIFIC DEIECVION ELECTRIFYING,

ONIC. CB, AERD, AUTO H DEVICES. HUNDREDS
ALL NEW PLUS INFO UNLTD PARIS SERVICE

INFORMAT ION untimited
Dept. E8, Box 716, Amherst, NH 03031

MORE -

CATALDG 81

ﬁ?EE KIT Catalog contains Test and Experiment;s
Equipment. Dage Scientific Instruments, Box
1054P, Livermore; CA 94550.

TIGER 500
SIMPLI-KIT

FOR THE DO-IT-YOURSELFER

NOW! a high quality CD ELECTRONIC
IGNITION SYSTEM in kit form,
Contains all components and solder to
build complete Solid-State Electronic CD
Ignition System for your car. Assembly
requires less than 3 hours

* Increases MPG 15% s Eliminates 4 or 5 tune-ups

* Increases horsepower 15% * Instant starting, any

# Plugs and Points last weather

50,000 miles 5 Dual system switch
Fits only 12 volt neg. ground
Only $26.95 postpaid

*IFi-Star Corporation

P.O. Box 1727 Grand Junction, Cotorado 81501

TV-OSCILLOSCOPE CONVERTER externally adapts TV into
audio-frequency oscilloscope. Info. $1.00, Plans $7.50, with
P.C. $15.00, complete kit $60.00. Evoluctionics, Box 855-L,
San Ratael, CA 94902,

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS Inc., Box 267, Westland, M!
48185.

BUILD YOUR OWN
SYMPHONY
OF SOUND!

It's fun and easy —takes just min-

utes a day! Complete kits for

orgons pianos, strings, rhythms,

leers synthesizers. Also

foc ory assembled. 104-page
catalog $2.00

OUWERSI

Wwersi Electronics, Inc.
Dept. 2D, 1720 Hempstead Road
Lancaster, PA 17601

I_EETRO-N& KITS: }or informatiovn, send s‘ell ad_dressed
stamped envelope. Gi Kits, Box 2329, Garland, TX 75041.

HIFI S STEREO AMPLIFIEH Construct your own, complete pc
mounts and instructions. info $1.00. Otel, 9626 Golf Terrace,
Des Plaines. IL 60016.

FREE SCHEMAT_I(‘;: Touch-lite;ectronic switc_h and dimmer.
Energy saver. Touch-lite, Box 161, Plainville, NY 13137,
DIGITAL CAPACITANCE — INDUCTANCE METER for

$20.00. Plans, $3.95. BHL Electronics, P.O. Box 2804, C.S.,
Pultman, WA 99163.

UNUSUAL SCIENTIFIC CREATIONS. Catalog $1.00.
Robotics — Ultra-high powered lasers — High
voltage equipment — Chemicals — etc.!!! Ad-
vanced Research Scientific, P.0. Box 19041, De-
troit, MI 48219.

ELECTRONIC KITS including wireless microphones, alarms.
clocks, sound effects, etc. Brochure. Electrokit, Box 568, Mil-
ford, Mass. 01757.

PROJECTION TV KIT! Ready to assemble. REAL walnut
finish. 4.4" screen, projector kit . . . $599. Master Charge and
VISA accepted. For Catalogue send 50fb69 to: VIDEO PRO-
JECTION, P.O. Box 158, Lake Zunch, lll. 60047.

PROJECTION TV . .. Convert your TV to project 7 Foot pic-
ture. Results equal to $2,500 projector. Total cost less than
$20.00. PLANS & LENS $16.00. Iilustrated info. FREE: Mac-
rocomca, Washington Crossing, PA 18977.

GRAPHIC EQUALIZER KIT only $100 Twelve bands/chan-
nel, superior specifications. Send $2.50 (refundable) for com-
plete instructions with review, or write: Symmetric Sound Sys-
tems, Dept. P, 912 Knobcone, Loveland, CO 80537.

DOLBY ADD-ON ENCODES/DECODES, TAPE, FM Kit or
assembled. PEO INTEGREX, Box 747, Havertown. PA.
19083.

SAVE MONEY, ENERGY. Wattage reducer HALVES electn-
cal consumption. Proven. Plans $3.00. Magi Palmer, Box
6300 Sunny Isles, St. Croix, USVI 00820.

TELEPHONES & PARTS

TELEPHONES UNLIMITED, EQUIPMENT SUPPLIES.
ALL TYPES, REGULAR, KEYED, MODULAR. FREE
CATALOG. Call now toll free. (800) 824-7888. In
California (800) 852-7777. Alaska-Hawaii (800)
824-7919. Ask for operator 738.

ALARMS

QUALITY B BURGLAR-FIRE ALARM EQUIPMENT a at discount
prices. Free Catalog! Steffens, Box 624L, Cranford, N.J.
07016.

Protect Your Life, Home, Business, Auto, etc.

= Qur catalog shows how Install your own
alorm systems and devices ond save $585. We
offer FREE write-in engineering service

== FREE CATALOG “"Ll5 nrisis, "
Bax 82802-PE  Lincoln, Ne. 68501

Burdex Security Co.

PROTECT IGNITION, CB, any D-C circuit from unauthorized
operation. Plans explain how o wire inexpensive parts to
make foolproof alarm. $2.99. Segswitch-PE, Box 1084, San
Mateo, CA 94403.
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ALTERNATE ENERGY

AUTD ALTERMATOR
TECHNOLOGY HANDBOOK
H_I}_'q!_ QL CAN  Huy Adernatars [ocally lar

Oblain 2000 or 440V o8 Aun
auip Usa Aulg Eeps o
Budd Simple Afpsiasia iC Elgclr
0-120% 100A pewer planis Alsa Delssed Dala
E Siras tee R g 488 Care Mad bons
#a3iky using sim@iag lgoks' Thapry Pl |T|a||\'
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ESScon’s Pubs P
BOX 2004, MT. Vermon, M.Y. 105540

B & 5 % & & F & F &

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartndges at Discount
prices for Shure, Pickering, Stanton, Empire. Grado and ADC.
Send for free catalog. LYLE CARTRIDGES, Dept. P, Box 69,
Kensington Station, Brookiyn, New York 11218. For Fast Ser-
vice call Toll Free 800-221-0906.

LOWEST PRICES on stereo components. BOSE, SAE, DBX
and more. Dynamic Sound. Box 168(B), Starkville, MS 39759.
(601) 323-0750. 1 PM - 9 PM.

WANTED

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal. Norwood, MA 02062.

TUBES

RADIO & T.V. Tubes—36 cergeach. Semﬁar free Catalog
Cornell, 4213 University, San Diego. Calif. 92105.

TUBES: "Oldies”, Latest. Supplies,Tomponents. schematics.
Catalog Free (stamp appreciated). Steinmetz, 7519-PE Ma-
plewood, Hammond, Ind. 46324.

TUBES-RECEIVING, Industnal and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleteronic. Inc., 1365 39th St., Brooklyn, New York
11218. Telephone (212) 633-2800. Toll free: 800-221-5802.

RADIO AND TV TUBES 1938 to 1978 $1.00 ea. PRELLER
TV. Augusta, AR 72006. (501) 347-2281.

ANTIQUE TUBES. Ediswan Valve, 26, NY224, etc. §.A S.E.
for list. Fullmer. 18 Locust Ct., Slcklerwlle NJ 08081.

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radios, test sets. scopes. List 50
cents (coin). Books. 7218 Roanne Drive. Washington, D.C.
20021.

JEEPS—$59.30!! — CARS—$33.50!! — 450,000 ITEMS! —
GOVERNMENT SURPLUS!! — Most COMPREHENSIVE
DIRECTORY AVAILABLE tells how, where to buy!! — YOUR
AREA!! — $2.00"" — MONEYBACK GUARANTEE! — "Gov-
ernment Information Services”, Department GE-100, Box
99249, San Francisco, Calfornia 94109

GOVERNMENT SURPLUS. Buy your Area. How, where
Send $2.00. SURPLUS HEADQUARTERS BUILDING, Box
30177-PE, Washington, D.C. 20014.

"GOVERNMENT SURPLUS DIRECTORY" Buy 500,000
items (including Jeeps) . . . low as 2¢ on dollar! Most complete
information available — $2.00 (guaranteed). Surplus Dis-
posal, Box 19107-HJ, Washington, DC 20036.

JEEPS ... $33.30" ... 525,000 Items! Buy in your area!
How! Where! "Guaranteed 1979 Government Surplus Direc-
tory" — Including: "Buy Government LANDS Guide,” —
“Government Oil-Gas LOTTERY Guide” — $2.00. Gsurplus,
Box 2009. Syracuse. New York 13220.

INSTRUCTION

UNIVERSITY DEGREES BY IﬁIL! Bachelors, Mas-
ters, Ph.D's. Free revealing details. Counseling, Box
317-PE10, Tustin, California 92680.

RADIO BROADCASTING: Become DJ, engineer Start your
own station — investment/experience unnecessary! Receive
free equipment, records. Free details. Broadcasting, Box
130-A10, Paradise, CA 95969.
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LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-ZD, Olympia,
Washington 98507.

BORROW $25,000 “OVERNIGHT.” Any purpose. Keep indef-
initely! Free Report! Success Research, Box 29263 GJ, In-
dianapalis, Indiana 46229.

INTENSIVE 5 week course for Broadcast Engineers. FCC
First Class license. Student rooms at the school. Radio En-
gineering Inc., 61 N. Pineapple Ave., Sarasota, FL 33577.

1979 “TESTS - ANSWERS” for FCC First Class
License. Plus - “Self Study Ability Test.”" Proven!
$9.95 Unconditional Moneyback Guarantee. Com-
mand Productions, Box 26348-P, San Francisco, CA
94126.

LEARN ELECTRONIC ORGAN SERVICING at home. Com-
pletely revised course covers latest models including digital,
LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box
20153, Sacramento, CA 95820.

COLLEGE DEGREES BY MAIL! No classes. Fast, Economi-
cal, Accredited. FREE Revealing details. Success, Box
12500-R10, Columbus, Ohio 43212.

SPARE TIME fortune in Viny! Repair. Huge demand creates
exceptional profits. Two small $20 jobs earn you $1,000 a
month. We supply everything. Details free. VIP, 2012 Mon-
trose, Chicago, IL 61618,

BIG MONEY! Interested? Free disclosure. Febre-V, Box
6073, Toledo, Ohio 43614. (419) 865-5657.

START A CONSUMER ELECTRONICS BUSINESS. De-
tails $2.00 (refundable). ICBF, P.0. Box 46,
Nashville, IL 62263.

SUCCESS and Financial Freedom in Mailorder. Learn pro-

fessional secrets. Free report. Mandrell, Dept. PE101, Glen-
dive, MT 59330.

EMPLOYMENT OPPORTUNITIES

BEGINNERS!! Learn to design and trouble shoot electronic
circuits. Send $7.95 to Chapel Company, Department PE-10,
3724 Colonial Ave., Erie. PA 16506.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence, illustrated brochure free. Hermes-Verlag, Box
110660 Z, D-1000 Bern 11, W. Germany.

MAILORDER SUCCESS! Interested? Free expose. TWP-V,
Box 6226, Toledo, Ohio 43614,

FOR INVENTORS

PATENT AND DEVELOP Your invention. Registered Patent
Agent and Licensed Professional Engineer. Send for FREE
PATENT INFORMATION every inventor shoutd have.
Richard L. Miller, P.E., 3612 Woolworth Building, New York,
NY 10007. (212) 267-5252.

ELECTRONICS/AVIONICS EMPLOYMENT OPPOR-
TUNITIES. Report on jobs now open. Details FREE. Aviation
Employment information Service, Box 240E, Northport, New
York 11768.

ELECTRONIC FIELD SERVICE — Nationwide positions.
Employer pays fees (312) 398-5535. Field Service Search,
PO Box 544, Arlington Hts., IL 60004.

DO-IT-YOURSELF

AUDIO/ANALOG /SYNTHESIS. Plans, parts, kits, etc. for the
most exciting sound projects ever. Get on our mailing list,
send 25¢ to: CFR Associates Inc., Newton, N.H. 03858.

REAL ESTATE

BIG ... FREE ... FALL CATALOG! Over 2,600 top values
coast to coast!! UNITED FARM AGENCY, 612-EP, West
47th, Kansas City, MO 64112,

INVENTIONS WANTED

FREE CONSULTATION e NOIDEATOO SMALL

Disclosure protection Cash of royaltes {rom manufacturers Seewing
new @eas For lree intormation on how to Protect your iduas
Cali of Write

American Inventors Corp.
53 Interstate Dr. Dept PE
West Springfield. MA 01089 (413) 737-5376

A Fee Based Service Company

MR. INVENTOR: Amenca's foremost development firm offers
a complete service. For free details, write: Charles S. Prince
Co., Inc., Empire State Building, Suite 3308-E, N.Y.C. 10001,

BUSINESS OPPORTUNITIES

| MADE $40.000.00 Year by Mailorder! Helped others make
money! Torrey, Box 318-NN, Ypsitanti, Michigan 48197.

FREE CATALOGS. Repair air conditioning. refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas,
Texas 75201.

NEW LUXURY CAR WITHOUT COST! Free Report. Codex-
ZZ, Box 6073, Toledo, Ohio 43614. (419) 865-5657.

MECHANICALLY INCLINED individuals desiring ownership
of Small Eiectronics Manufacturing Business — without in-
vestment. Write: BUSINESSES, 92-K2 Brighton 11th, Brook-
lyn, New York 11235,

MILLIONS in Mail!!! Free Secrets. Transworld-17, Box 6226,
Toledo, OH 43614.

MECHANICALLY INCLINED INDIVIUALS
Assemble electronic devices in your home. In-
vestment, knowledge, or experience not neces-
sary. Get started in spare time. Above average

profits. $300 - $600/Wk possible. Sales handled
by others. Write for free details

ELECTRONIC DEVELOPMENT LAB
Drawer 1560 PE. Pinellas Park, FL 33565,

EARN EXTRA MONEY — Homeworkers Needed Stuffing
Envelopes! Free Details. Write: Jadeway, Box 186-ZD.
Gaines, M| 48436.

ERASE DEBTS with little-known law—create wealth!! Details
FREE—Blueprints, No. EE10, Box 900, Bronx, NY 10471.

EARN $1000 STUFFING 1000 ENVELOPES! Money back
guaranteed. Details $1.00. D. Fraser, 208 S. 4th, DeSoto, MO
63020.
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MICROCOMPUTERS

TRS-80 MICRO COMPUTERS by Radio Shack® at 15% dis-
count! Also have software for business systems. Micro Man-
agement Systems, Downtown Shopping Plaza, Cairo, GA
31728. (912) 377-7120.

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson's, E-100, Brownsville Rd., Mt. Vernon,
1ll. 62864,

HYPNOTISM

BOOKS AND MAGAZINES

FREE book prophet Elijah coming before Christ. Wonderful
bible evidence. MEGIDDO Mission, Dept. 64, 481 Thurston
Rd., Rochester, N.Y. 14619,

CB TECHNICIANS — now available — SSB Engineering
Practice Manual. Most comprehensive book on how to modify
and expand any CB radio for maximum performance and
range. Includes the newest PLL radios. Free fact sheet or
send $14.95. SSB Publications, Box 960, Hyannis, MA 026071.

BACK ISSUE MAGAZINES. Free list. Send stamped en-
velope. Everybody's Bookshop, Dept. ZD, 317 West 6th, Los
Angeles, CA 90014.

MOTION PICTURE/VIDEO FILMS

EARLY CHRISTMAS COMEDY FILMS SPECIALS — Place
your orders by mail — save energy and $$$$$. W.C. Fields
“But Ado About Goif". See Fields battle caddy, ball & club. S8
B&W 200’ silent $9.95 ea*; S8 B&W/Sound $19.95*. 16mm
B&W/sound 400’ reel only $24.95 + $1.50 ship. Abbott &
Costello “Who's on First?" An American basebal classic. S8
B&W Sound 200’ reel $20.95*. 16mm B&W/Sound 400’
$34.95 ea. ppd. "Fabulous Harlem Globetrotters” 16mm coi-
orfsound 400" special $49.95 ea*; 200’ S8 Col/sound
$29.95*: S8 B&W sil 200' $10.45*. Marx Brothers “Pigskin
Capers” 400’ 16mm B&W/SD $32.95 ea*; 200’ S8 B&W/sil
$9.98*, Sound Values. Woody Woodpecker “Ski For Two'" S8
Col/sd 200’ $31.98 ppd.; 16mm Color/sound 400’ $54.99 ea.
ppd. "Man On The Flying Trapeze" 200’ S8 Col/sd cartoon
$31.98 ppd. "A Christmas Carol” 400’ B&W/SD $42.95 ppd.
“World Without Sun™ Undersea World of Jacques Cousteau
200’ col/sd $31.79 ea; 200’ Col/sil $20.97 ea ppd. "Where
Jesus Walked" filmed in Judea and Galilee 400" Col/sd
$48.99 ppd. *Add 85¢ per film 200" reels. $1.50 per film 400°
subjects. If cartridge add $1.75 a fitm. Sportlite cartridge ser-
vice — 400’ films can be ordered in cartridges for automatic
projection. Indicate technicolor or fair-child projector. Add
$12.50 for cartridge, $1.75 UPS. New 45 page glossy Colum-
bia catalog. $1.25. Exciting Universal 64 page color brochure.
$1.25. Columbia, Universal, Sportlite, Ring Classics order
forms, 40¢ ea. SPORTLITE FILMS, Elect-10, Box 24-500,
Speedway, IN 46224.

MISCELLANEOUS

MPG INCREASED! Bypass Poliution Devices easily. RE-
VERSIBLY!! Free details — Posco GEE10, 453 W. 256, NYC
10471.

NEW CAR FREE YEARLY! Workable secret method — free
information: Supercar, Box 28101-N, St. Louis, MO 63119.

GASOLINE MILEAGE INCREASED DRAMATICALLY! Sim-
plified retuning methods. Details FREE! Techneering, Box
12191 PE, Norfolk, VA 23502.

FREE PROMOTIONAL ALBUMS, concert tickets, stereos,
etc. Information: Barry Publications, 477 82nd Street, Brook-
lyn, NY 11209.

FREE Hypnotism. Self-Hypnosis. Sleep Learning Catalog!
Drawer H400. Ruidoso, New Mexico 88345,

CORVAIR PARTS — 4500 parts in 300 page catalog: $3.25.
Clark's Corvair Parts, Inc.. Shelburne, Mass. 01370.

CLASSIFIED ADVERTISING ORDER FORM

Please refer to heading on first page of this section
for compiete data concerming terms, frequency dis
counts, closing dates, etc. WORD COUNT 15

CITy

i
' o o WORD MINIMUM. Include name and address. '
i ! e < Words ]
' s T s 6 $2.75 Cormnmercial Rate '
I N — $4.10 Expand-Ad Rate
] 7 8 9 $1.60 Personal Rate 1
' 10 B! 12 O Insertions '
' O Enclosed 15 $ '
] 3 1 ik O CHARGE. You will be bilted monthly. 1
[ ] - 16 * 17 18 1 Amencan Express 3 Master Charge [ ]
' 5 o 2 . a (V:a O Dirers Club '
ccoun
‘ — ‘
22 23 24
' o Expiration Date '
[} 25 26 27 Master Charge Interbank # (4 digits above name)  §
I . -]
' SIGNATURE __ - l
' PRINTNAME __ _ _ _ R - :
' ADDRESS _ L . - B
‘ ‘
d

- . STATE______ . . ____._2P
L-----------------------------

— PE-1079
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McGraw-t1ili Book Club .88, 89, 90, 91
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Schools . ....... .70, 71 72,73
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Netronics R & D Ltd. ... .... .94
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Qlson Eiectronics 127
Olympic Sales . ................ 104
Osborne & AsSSOC. .. ............ 105
PAIA Electronics, Inc. . .......... 111
PAL ““Firestik'' Antenna Corp. .. .. .82
Percom Data Co.,Inc. . ........... 63
POIY Pakis . wi.ta. Ne G a4 ke 117
Quest Electronics .. .. .. ... ... 118

Radio Shack . ....... ... ....
Sabtronics International, Inc.
Sansui Etectronics Corp.
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Selchrist . awm. . ..ss . A;de, .- g
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Tab Books a:la.acasepn. s du n. s 7
Teknion 108
U.S. Pioneer Electronics . .... . .59
Vector Electronics Co. 104
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ALL AT GREAT PRICES!

\_ (714)549-7373

Electronic Warning Flasher Kit
This battery aperated device

continuously emits bursts of

intense light. Great for bicycl-

ists, skiers, boaters & campers.

Comes with all parts, quality PC

board and easy-to understand in-

structions. Uses high-output xenon

flash tube which flashes 2 times per

second when batteries are fresh.

T.V. Game Special
Reject “Video Olympiad” TV
9ame units. Play 3 exciting
color TV games, with on

screen digital scoring and rea-
listic sound effects. You re-

pair and save ! $
€23872 8.95

Wheel of Fortune Kit

Popular game device uses
LED's, transistors & IC to & [} 17(»
give the effect of a bright red

ball spinning around numbers
Unit emits a clicking sound
as ball spins and finally

staps on a pumber. Incl.

all parts, faceplate & P-C
board €23806

G
N
-

$8.99

Strobe Kit |6KV
Complete variable Trigger

rate strobe light COIL )
kit. Contains all To fire l '
xenon |

Strobe Tube
Assortment

e o
Brand new facto
Ty prime strobe
tubes. 5 tubes,
w/ schematics

c23z80  $3.00

parts, line cord,
PC board and in flash
structions. 117V tubes.

c23071 $7.50 fcosars 89€

Reject Earadio | Tube Special

Rejected for ) =
various reasons. fuwr I 23696

TAK7 €23697

We are offerin

these sets a;:; *fl 12AU7  C23698

at tremendous savings. 12AH7  C23699

We send a block diagram 12AT7 23700

of the radio IC with the

reject set. W/O batteries. YOUR CHOICE.
23786 $2.49 2 for $1.00

© Minimum order $5.00

* Please include $1.00 for postage
* Visa, MC and COD accepred

« Phone orders are welcome

P.O BOX 27038, DENVER, CO. 80227 (303} 781.5750

PROFESSIONAL
DISCOUNTS

HEWLETT h PACKARD
HP-10 $139.95% HP 38C NEW 134.95
HP-67 cati HP-31E 4495
HP 32 39995 HP-32E 54.95
HP 97 CALL HP 33F 79.95
HP-33C NEW 109.95 HP-37E 61.95
HP-34C NEW . .134.95 HP-38E 94.95
HP-41C NEW PROGRAMMABLE .. .CALL i

We are HP's authorized franchise dealer
all accessories are professionally discounted

TEXAS INSTRUMENTS sk for 7

J' ©

Digital

electronic Colculators e
TH35NEW $24 85 T1 5025 69.95
TI50 33.50 T1 5040 89.95
Ti 5% 34.95 TI 5100 3995
TI57 44.95 Programmer 4895
Tl 58C NEW 109.95 MBA 44.95
159 209.95 Business Anaiyst I 39.95
TI 58 59 Libraries 2895 Speak & Spe 48.95
T1 308 17.95 Spelling Bee 28.95
SR 40 21.95 DalaMan 18.95
PC 100C 146.95 DataCard 24.95
711030 1695 DataClip 27.95
TI1750 19.95 Lutle Professor 12.59
111780 3995 Travel Alarm 2795
T1501% 62.95 Chtong Alarm 69.95

ALSO Casto, Canon, APF, Sharp, Lexicon (NEW}, NSC
Seiko, Citizen, Craig, Sanyo, Norelco-Phrilips, Pearlcorder
SCM, Olivetts, Record-a-Cail, Code-a-Phone
Apple Atari, Bons, Chesschallenger Randix
Midex
Appte 16K $995.00
Lexscon LK 3000

159.95 {Cartridges Additionsl Charge)

WE WILL BEAT OR MEET ANY COMPETITORS PRICE
IF HE HAS MERCHANOISE ON HANOD. A/l units shipped

1noorigindl factory cartons with accessories according
to manufacturers’ specifications. CALL TOLL FREE
(800} 8540523 (outside CA) or (714) §49-7373 {within CA)
BankAmericard, Visa and MasterCharge, money order. pers
Ck. {2 Wks 10 clear). COD accepted. Min. $4.95 for shipping
in USA_ All merchandise sublect to availability. Prices good
with this ad tor limited time oniy Send mail orders to
DEPT WRITE OR CALL FOR FREE CATALOG

computigue

3211 South Harbor Blvd., Santa Ana, CA 92704
6 Stores in Caluforma - CALL:
(800} 854-0523

CIRCLENO. 16 ONFREE INFORMATION CARD
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Tested AAX°

£
SPECIAL-BY-MAIL OFFER 38

Brand new — siight imperfections on case!

0)

Ampers
_Detta No. Ty € H(_),\axs

3 136 diax.
22 161 dia.x

7Guaranteed Rechavgeabfc

*=Have tabs +=buttons on both ends,

We've a limited number of
assemblies from a famous
prestige maker. Photo sho-
ws an assembled kit. Speak
er case is 10%ax 17 x 94"
Holds a 314" twecter, an 8"
woofer (not mcludeci) and
has a 214" port, Provision
is made for a paddle adjust-
ment (not shown). This
assembly was used in the
maker’s $300 speakers —
Case: simulated walnut!

2 for $26

Delta No. 5715P sl 395

Above iess spkrs

No. 5716P Above less spkrs with gnlle cloth & paddle
assembly, terminal mtg plate . . .$15.95 2 for $30.

No.5673P Tweeter. ... ... ........ $3.95 2 for $7.
No. 5718P 8" Woofer for ahove,
10“ air-suspended speaker. ... ... ... $16.95 2 for $33.

. Fentured in April Radio Electronics and Popular Mechanics

- Delta Burglar 0
ALARM 5245

MOTION DETECTOR ... detects any
motion for « mimmum distance of 8ft.
Thv secret is in the ultra-complex custom
LSI chip which combines the latest in
linear & digital circuitry. Completeiy
self-contained in a case 6 x 3 x 2% and
operates from four “AA” NiCad batter-
ies. Nothing else is needed for the device
to perform its basic function—motion
detecuon When movement is detected

“whoop’’ alarm is sounded. The Delta
. % MOTION DETECTOR is designed 1o
+  + Dprovide either an audible or silent alarm.

) Defta No. Description Sale

' [15611P Complete motion detector kit (less
= i batt $24.50
T+ | [0 1072P Motion Detector Chip only, with data 8.95
£ 1+ .\ DS5611P P.C. boards, set of 2 6.50
© '« O5288P "AA" NICad Batteries, set of 4 4.50
£ | ' [25636P Battery charger for above 5.95

R . 0 5635P C wit,

. charger 69.50

Miniature Digital % !
Electronic Counter @ Q&
BRAND NEW GUARANTEED % /y
( 5% > ( NOUR

“$195

DELTA ha: 2 models of a digital coumer whxch
was desnaned to help penple stow down eating.
ho\.\ it works — when you take a bite vou push the bul-
1" appears,...then 25 visible puises, in which time
you are supposed to chew with eac pulse. At the end
of this cvcle the button is pushed again, ...the number
2" appears....again followed by the 25 pulses Since
thisis a 2- duut readout — 99 mouthfulls can be counted.
There is a control to speed up or slow down the pulse in
this unique digital counter with 7-seg. LED readout!
Operates from a 9-Voit transistor battery! Each model
does the same thing, but the 2 devices are shghv.ly differ-
ent in size & construction. No. 5709 uses 4 discreet C-
MOS chips & is 2-1/8 L x 1 3/4”” W....No. 5708 uses s
cnal Natmnnl Semiconductor chip MMBB8107N & is 1- /4
1/4” W. Both devices have push button ON-OFF sw-
n.ch ..2-digit HP or NS displayvs & 9V battery elip.

Pre Programmed PARTS

'%77/,” ", /‘

Would you believe 250-300 (1/4- Ib} of assorted parts for:
Pre-programmed components mounted on reels $

2 FOR $3.50

for use 1n automatie inserting eqpt. These strips
consist of a variety of components such as resis-
tors, capacitors, diodes, zeners, etc. Fortunate-
Iv, we have acquired several 100-Ibs....all mount-
ed on reels with full leads. Upon ¢xamination of

these stng}s we noted there were tantalum capacn.ors
mostly 5

had the following...
watt 5% resistors..
capacitors.

resistors & many zeners. A sample 1/4-

.216 1/4-watt 5% resistors...18 1/2-
28 small signal diodes....30 tantalum
Not every 1/4-1b assortment is the same.

Add 10% for postage excess refunded

Hl[[ |

[ sierss
CATALOG ELECTRONICS

17 COND AVE

WALTHAM, MASS,
02154 /\
Munum Order $8.00 {C——
) 388-4705
Visit our retail at 7 Oakland Sr Amesbury, Mass.
CIRCLE NO. 18 ON FREE INFORMATION CARD

L
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Personal Electronics News

Sun power counts traffic in Glendale, AZ.
It is an electronic vehicle counting
system built around low-voltage, low-cur-
rent microprocessor technology that draws
electrical power from a panel of solar
cells. The "StreeterAmet MR Traficounter"
system counts vehicular traffic in six
lanes via six inductive road loops. Lead/
gel cells on constant trickle charge from
the solar cells serve as backup for the
batteries supplied with the Traficounter
to give anywhere from 15 to 30 days of
power if the sun fails to shine for that
long a time.

Algebraic notation loses out to Reverse
Polish Notation (RPN) calculator system,
according to a study conducted at the State
University of New York at Buffalo with 20
test subjects. Furthermore, most people
have no idea how their calculators operate
or how to use them efficiently, it was
found. RPN users had strong preference
for their system, claiming greater speed,
accuracy, and efficiency. When algebraic-
only users were trained in RPN, several
subjects informally expressed a desire to
buy RPN calculators. It was stated that
manufacturers have ignored the thought
processes that go on as the user operates
the calculator and that, as a result, some
calculators appear to be inefficient pri-
marily because the user cannot grasp the
internal logic of the calculator.

Private receiving equipment for TV satel-
lite transmissions may be licensed or
otherwise regulated by the FCC if the
National Association of Broadcasters has
its way.

The NAB has filed a petition with the
Commission asking that it conduct inquiries
and adopt policies before any '"widespread
proliferation of receive-only earth
stations operated by members of the viewing
audience'" occurs. The NAB claims that such
a development could hurt the market for TV
programming, threaten the conventional
system for relaying TV signals, and
adversely affect local video services.

According to estimates, some 5,000 such
earth stations, most of which have not
been subjected to official FCC procedures,
exist. However, there are an estimated
4.2 million households with marginal or

132

nonexistent TV reception capability--be-
cause of location--that are considered to
constitute a potential market for receive-
only terminal equipment. Cost of a private
earth station is said to range between
$1,000 and $8,000, depending on the signal
quality desired.

An ultrathin, '"paper' battery has been an-
nounced by the Electronic Components Divi-
sion of Panasonic Company. The new battery
is well suited for electronic devices with
low current drains (20 to 50 pA), such as
calculators, watches, and cameras, and
comes in a wide variety of shapes. It
operates in essentially the same manner as
a conventional zinc/acid dry cell, except
that stainless steel plate replaces the
carbon electrode and zinc perchlorate is
used in the electrolyte instead of ammonium
or zinc chloride, which would attack the
stainless steel. Specifications for a
battery measuring 70 x 20 x 0.8 mm are:
nominal voltage 1.4 V, discharge capability
27 mAh, expected lifetime in a calculator
with an LCD display 1000 hours.

Ease in shopping for computers is the goal
of a new service implemented by the
Southern California Computer Dealers
Association. By calling the toll-free
dumber (800) 432-7257 Ext. 815, anyone

in the area from San Diego to Santa Barbara
can reach the Consumer Computer Information
Service. The voice that answers will ask
the caller his location and will then
supply the names, addresses, and phone num-
bers of the three nearest computer stores.

A national radio paging network for con-
sumers is being developed by the British
Post Office. Hopes are that it will serve
about 1.6-million customers by the mid-
1980s. The campaign encourages private,
rather than business, use of the net. The
government initiated its paging service in
a 1973 trial in the Thames Valley, where
about 2500 customers are currently served.
In late 1976, the service was extended to
London, where current usage is about
18,000. Thousands of new pagers, purchased
from Motorola Ltd., are on order to service
the Birmingham and Manchester areas this.
year.

POPULAR ELECTRONICS
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Step up fo excellence. Step up to Series E.

Why settle for anything less than
excellence. Especially now that it's
available at a very affordable price in
Series E from Hewleti-Packard —five
precision calculators for science,
engineering and business starting at
just 850!

EXCELLENCE BY DESIGN. Experi-
ence the HP difference in Series E

a new larger displayv with commas lor
easy reading: built-in diagnostic
svstems that help caich errors: RPN
logic for easc-of-use and efficiency:

a complete documentation svstem
Owners’ Manual and Applications
Books: plus a host of HP extras —Ilow
battery warning light. rechargeable
batteries, positive feedback kevs.
sturdyv impact-resistant case. In sum
—excellence by design

I =
o onm
oOnoe =

E]

e nw

Xy Ré STO  RCL I+

ENTER ¢ CHS  EEX CLX

(o M - |
l-w

A SERIES E FOR EVERY NEED.
Scries E gives vou more power and

features at a lower price than any com:-

parable calculator HP has ever

offered

NEW LOW PRICES:

HP-31E. Scientific. $507

HP-32E. Advanced Scientific with
Statistics. $70*

HP-33E. Programmable Scientific
£90*

HP-37E. Business Management. $75

HP-38E. Advanced FFinancial with
Programmability. $120?

SEE YOUR HP DEALER. tor details

send i the coupon or visit vour

nearest HP dealer. For the name

and address. CALL TOLI-FREE

800-648-4711 except from Alaska or

Hawaii. In Nevada, call 800-992-3710
CIRCLE NO.26 ON FREE INFORMATION CARD
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So unique it's patented.
So good its guaranteed
to out-perform any
microphone on any radio.

TWO MICS
WITH ONE
SWITCH!

CLIPS Switch up for a higfh-
pitched transmission for
ANYWHERE cutting congested city

traffic. Switch down for a
mellow base in open,
uncluttered rural areas.

WITHOUT A CLIP!

Molded four-pole
internal magnet clamps
instantly to any steel
surface. Steering
column, metal dash, roof
top, or the side of your
CB radio. No groping for
your mounting clip.

NOISE
CANCELLING

Pull the Processor directly
to your mouth and speak

directly into the mic. The
PROOESSES Processor adjusts to your
SPEECH WITH A voice—and blanks out all the
cabnoise whiie you're speaking.

COMPUTER CIRCUIT! Automatically

It's its own computer—it auto-
matically monitors your speech

and adjusts it in micro-second FRESH cHARGE
increments pumping so much db

gain into your speech that you get WITH NO

400% more power than a standard BATTER'ES!

Patented electronic storage

system recharges while you

listen to the radio. It provides

a fresh electrical charge every

time you squeeze the trigger. You
never replace batteries.

$4.2,50-

American Antenna Eiin. 11 60120

SOUND SENSITIVE
2 INCHES OR 2
FEET!

A microphone so sensitive it will
select your voice and process your
speech no matter how close or far
you are from the microphone.

Ve GUARANTEE |: -
_‘ﬂ‘;: The K40 Speech Processor is guaranteed h
88 to outperform any microphone it replaces g
94 or return it for a complete and full refund
& within 7 days from the K40 Dealer that
y{ installed and tuned it.
Q-
%5 GUARANTEE Ii: E
%3 Unconditionally guaranteed for 12 months. fitg
Guaranteed against cracking, chipping, or g8\
rusting. Guaranteed against mechanical ;
tailure. Guaranteed against electrical fail- j
l ;ﬁs ure. No exclusions. No gimmicks. For a fult
Q8= 12 months. -

K

37

7

na

“suggested retail.
CIRCLE NO.4 ON FREEINFORMATION CARD

SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA
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