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YOUR OWN COMPUTER
— 40-PAGE BUYERS GUIDE
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> for LED bar-graph displays Hafler's super hi-fi ampiifier kit
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Weller.

EC1000and EC2000-
two terrific soldering statipns- |
feature up-to-the-minute electronic controls. |
Temperature is accurately calibrated. from 350°F to 850°F,
in 10° steps. Unit responds automatically to soldering
load variations. Maintains the temperature you select
LED read-out{EC2000 only} shows actual tip temperature to
within 1°! Unbelievable? See your distributor.
Get an on-the-job demonstration. }
Now!

ey

from Cooper The Toolmalse;

21 The Cooper Group
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‘I made itdespite mysell.”

It's a joke. ’'m considered one of Amer-
ica’s top copywriters and mail order entre-
preneurs.

I never finished college, never took a
course in business, advertising or ¢reative
writing, and even flunked English.

On top of that, [ failed at almost every-
thing 1 did. My list of failures would fill
an encyclopedia,

Now you probably expect me to tell you
that it was lailure after failure until I hit
upon the "wealth formuta” or the "secret
to success” or some other trite expression.
Not true.

ONLY SIX REASONS

What I've found about success 15 quite
opposite the formulas you've read about
or the misconceptions you've heard

| simply took my few successes and
many fallures and discovered six reasons
why I failed and six reasons why I suc-
cecded.

The reasons 1 succeeded seemed like
forces. Whenever | followed them, |
achieved success. Whenever I didn't
follow them, I failed. I scon called them
Success Forces.

I used Success Forces to build my busi-
ness from the basement of my home inte
America’s largest single source of space-
age products. | was successful. But was
it a coincidence or was it a direct result
of Success Forces? [ really didn't know.

MATERIAL THINGS

If you measure success by material
things, | achieved quite a blt: several
cars, airplanes, snowmobiles, motor-
cycles, four beautiful homes—all the
material things I imagined I'd ever
want.

And T had recognition. My success
story was written up in several maga-
zines. But it wasnt until after [ revealed
my Success Forces in a few speeches that
I realized my concept would work for
others.

[ was getting letters from people who
told me how one of my Success Forces
had changed their lives. Others told me
of how they used Success Forces to make
extra money or achleve greater happi-
ness. Still others who always thought of
themselves as failures, became sucress-
ful despite themselves.

Success

. FOrces

Can you be successful despite

JS& A Group, Inc.

But the whole thing seemed strange to
me. Was Success Forces original? Some-
thing like it had to be in some other
success book. So | read. [ bought every
success book [ could find, | studied Chi-
nese philosophy. I bought every motiva-
tional cassette that was offered, And I
thoroughly studied the material.

I then discovered why my concept was
indeed different. Success Forces lets you
be yourself, and guides you towards
making simple cholces that can uiti-
mately change your life. If you make the
right choices, you are literally forced into
SUCCeSS.

MY $2,000 SEMINAR

Although I was convinced that my con-
cept was different, [ wanted to be abso-
lutely sure it would work. I decided to
conduct a seminar with a select group of
16 people who would be willing to pay
handsomely to learn my philosophies.
My five-day seminar cost each partici-
pant $2,000 and I held eight of them. All
were sold out.

The success stories resulting from each
seminar are already history. [ taught a
Texas farmer, a New Zealand rug mer-
chant, a lady from Australia, There were
people from all walks of American life,
many of whom paid their last $2,000 to
attend.

Not all of the participants succeeded.
But so many did become successful and so
many told me later how I literally chang-
ed their lives, that I was convinced Suc-
cess Forces should be available for every-
hody to use.

NOW AVAILABLE

| am now making my concept available
in a hardbound book entitled "Success
Forces." It contains examples from my
speeches and the philosophies from my
seminar that participants paid $2,000 to
hear.

A few of the Success Forces you may
already know and have been subcon-
sciously following for yvears. Others, you
may have been fighting. thinking that
you would fail when all along you would
have succeeded. A few of my Success
Forces require action—the type of action
that everybody can take and that re-
quires no special skill.

WwWww americanradiohistory comm

yourself? Here's how | did it.

By Joseph Sugarman, President

This is not a step-by-step book on how
to get into a business that promises “A
Lazy Way to Riches,” or a way to "Quit
Your Present Job.” It does not matter if
you are in business nor whether you want
to work hard, take it easy, or just plain be
successful.

TEACH HIM TO FISH

There's a saying: “You can feed 2 man
a fish and he'll eat for a day. But teach a
man to fish and he'll eat for a lifetime.”
My book will help you for a lifetime.

I'm not somebody who writes a book on
how to make a fortune and then makes
my fortune from the sale of the book. I've
already made it. Nor am | going to send
you a cheaply printed thin paperback.
That's not my style. My book is a 200
page hardcover volume that I guarantee
you will both enjoy and benefit from. In
fact, I will go one step further. After you
read it, wait one year. If you have not
noticeably benefited from reading Success
Forces, retum your book to me nnd I will
refund your meney in full. Success Forces
must give your life additional meaning
within one year or your money back. It's
that simple. This one-year return offer
applies only to those individuals purchas-
ing my book via mail order.

EASY TO ORDER

I've also made it easy for You to order
my book. Credit card buyers may call my
toll-free number below or send your
check or money order for $9.95 plus $2.00
postage and handling (Jllinois residents
please add 6% sales tax) payable to:
Joseph Sugarman, Dept. RA, Two JS&A
Plaza, Northbrook, Illinois 60062

I've built my business and reputation
on providing solid value to the consumer.
Success Forces represents my ultimate
product and my greatest value Order a
copy at no obligation, today.

(Q/ PRODUCTS
o THAT

THINK
Call TOLL-FREE ._...... 500 323.6400
In inois Call.......... (312} 564-7000

loseph Sugarman, 1980
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Spend less
lestmore

Integrated circuits are very private
devices. When something goeswrong, they
justdon’t work. Which is tough enough when
partor all of one |C goesbad. But
often worse, because a single bad
IC usually means a large,complex system
that won't function properly.

Until now, you could spenda lot of money
andtime—and still only be guessing what
was happening atany pointin alogic system.

r

Logic Probe LP-1 Captures pulses as last as 50 nanoseconds.
to 10MHz Latching memory Bargain-priced at only $50.06°

We put troubleshooting at your
fingertips. Now, there's a quicker, surer, less
expensive way to get the information you need.
Our multi-family Logic Probes. Their LEDs
lightto show you at a glance the
logic state at any poini—and more.
Catchfast pulses, even store them if you like.
A flashing light signals pulse trains. And you
can even approximate the duty cycle of asym-
metrical waveforms.

Nothing could be simpler.No complex

 e—

settings, no sync, no wait. A switch selects the
proper logic family The probes derive their

as fast as 300 nanoseconds. 1o 1.58MHz Doesn'thave LP-1'5
niemory feature . but teatures even lowes price: $28.00°!

power from the circuit under test. High input
impedance prevents circuit loading. And all you
dois touch the tip to any pin, pad or path foran

== nstant picture of circuit conditions.

Laboratory quality. Economy price.
High speed. High precision. Even memory.
QOur Logic Probes deliver all the performance
you need for design, development, debugging
and servicing. Making digital work less of a
chore, more of a bargain.

= -
M
HIOH apEEll pROBE  LPA-3

Logic Probe LP-3. Five imes the Speed of LP-1 at less than
iwice the price Caplures puises as narrow as 10 nanosec-
onds. 10 over 50MHz. Latching memory. The new value
standard, at $77.00"

Smarter tools for testing and design.

70 Fulon Tey | biew Haven, CT 06509 (203) 624-03. TWX T0-455-1227
QTHER OFFICES San Francsco (A15) 4218872, TWi 910-112-7992
Europe Prone Saffron Walden 0799-11687, TLX m74TT

Canada Len Funler Lbd . Cownsvew, Ontaro

GLOBAL

SPECIALTIES 1-800-243-6077
CORPORATION

Call toll-free for details

During business hours

*Suggesied U.S. resaie Pnces. sperihcanons Subiect 16 thange without notice © Copynght 1330 Globar Speciaities Corporation.
CIRCLE 53 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm


www.americanradiohistory.com

Eleclronics

THE MAGAZINE FOR NEW
IDEAS IN ELCTRONICS

Electronics publishers since 1908

OCTOBER 1980 Vol. 51 No. 10

SPECIAL SECTICN 45
47

51
54
7
59
61
63
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78

YOUR OWN COMPUTER. Jules H. Glider
Radic Shack’'s TRS-80

PET Personal Elsctronics Tranaactor
The Apple Computers

0S| Superboard & Challenger

Heath H3G: Kt or Assembied

Here Comes T

Computers. Computers, Computers
Peripherals snd Accessories

Software and Data vis Telephone
Camputer Languages: The Human interface

BUILD THIS a7

SYNTHESIZED FUNCTION GENERATOR

This 1S a pracision laboratory or test-bench instrument
capable of accuracy 10 0.005%. Use it with logiC circuits
ar as an audo or AF Signal generatcr. Gary McCleltan

UNICORN-1 ROBOT
Part 3. Design and construchion of the mobitity base
Jarnes A Gupton, Jr.,

TECHNOLCGY 4

LOOKING AHEAD
Tomorrow's news foday. David Lachenbruch

B  SATELLITE TV NEWS
The latest hapPenings in an #xciting new industry.
Gary H, Arlen
86 DOT/BAR-GRAPH DISPLAY DRIVERS
Twa IC’'s that Simpllty construction of an LED display..
ang the IC's have other uses. too. Michael X. Maida
108 FLASHER LED APPLICATIONS
Those LED's that blink by themseives can be put to
many unusual uses Calvin R. Graf, WSLFM
110 HEW IDEAS
A prize-winning apph<aten from our readers.
t12 HOBBRY CORNER
Digital paner meters. the easy way.
Earl “Doc™ Savege. K4505
124 SERVICE CLINIC
VIDEO What to do about toc much brightness. Jack Oarr
125 SERVICE QUESTIONS
R-E's Service Editor soives techniCians’ problems.
AUDIO 106 R.E.AL SOUND LAB TESTS HAFLER MODEL DH-200
STEREQ POWER AMPLIFIER
Dawid Haller's new amp raies excellent. Len Feldman
RADIO 105 PIONEERS OF RADIO: NINOULA TESLA
This @mazing man opened the door to modern-day
communications Fred Shunaman
116 COMMUNICATIONS CORNER

Using one antenna with several radios. Har Frisdman

EQUIPMENT 14

Intemational Instrumeriation C-Probe I Capacitence Meter

REPORTS 22 Regency Model M-100 Programmabie Scanner
24 BAK-Prcision Model 3020 Swesp/Function Generator
32 Texss Instrurnenia TNIPDO/ 189 Singe-Board Computer
38 ViZ Model WRS158 Color-Bar Generator
40 IGM Model BAX-1 Broadband Arnplifler
DEPARTMENTS 152 Advertising Index 10 Letters
10 Advertising Sales Offices 128  Market Center
126 Booka 114  New Lit
153 Free Intormation Card 115 New Products

&  What's News

ON THE COVER
A synthesized pulse geners
goes from 0.1 Hz to 1 MMz All C
design, this device h ideal for
logic circuits 1hrough their pac
for use as an AF and RF :
tor. Synthesizer allows @xact sefect
of frequency and guarantees re
ability. Canstructlon deta i
page B7.

SPECIAL COMPUTER SECTION covers recent
developments in the personal computer fleld.
Find out what's for you, starting on page 45,

= —

EXPANDED y
WVOLTME T 34 -

LED DISPLAYS are shOowing up in more and
more designs. Leamn how to design your own

on page 96.

Radio-Elactronics, (55N 0033-7862) Pulzlished monthly
by Germaback Publications, inc., 200 Park Avenue South,
New Yoo, NY 10003 Controlied Circulation Postage
Psid st Concord, NH Cne-year subscnplion rate US A
and US possesuons, $13.00. Canldl $18.00. Other
eountnes, $18.00. Single cophes 51.25. & 1960 by Gerns-
tb‘lg-kAPubllclﬂons Ing. All nghts reserved Printed In

Subscription Service: Ml all subscrption orders.
changes, correspondence and Postmaster Nolices of
undo?wored copes {Form 35791 o Radw-Electronics
Subscnpton Sarvice. Bos 2520, Boulder, CO 80322

A stamped sett-addressed enveicp® must accomBany
all submitted MaNUICripts and;or artwork or Pholo-
3:apl‘\l ] lhlir Murn 13 desired ahoukd ey Do meBcied

y for the loas or damage of
MAaNUSCripta Mor -'!work or photograpnhs while in
our POsINsscn oF otherwisa

AB § BrVICE 10 resders, Radio-Electronics publishes svslisble plans or infor

raiating to r

thy products, techniques and schemtific and fech

Bacausa of podaibde varances In the qualty and conditkon of materlall and mrtn-unlhlp s bry m Aadio-Elactronics disclalmil 8y responglbisity lor the uf. and prow

tunctioning of resder.bullt projects based wpon or from plans oF informstion pub

in this
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looking ahead

Staking a claim: Sony made the unusual move of demon-
strating a "new product” four to five years before its in-
troduction when it recently showed a hand-held combina-
tion video camera and VCR designed to replace the
super-8 film camera. At press conferences in New York
and Tokyo. Sony's Chairman, Akio Morita. and its Presl-
dent. Kazuo iwama. urged the electronics Industry to get
together on a single standard before introduction to
avoid a situation similar to the Beta-VHS fiasco.

The camera-recorder combines a CCD color camera
with a metal-tape helical-scan VCR n a package weighing
4.4 pounds, including a rechargeable $-volt battery. The
single-chip camera has 570 X 490 picture elements that
provide a 250-lin8 horizOntal resqlution, a 3-t zoom lens
and through-the-lens viewfinder. The two-head recorder
uses a& cassette resembling a micro audio cassette in
length and width, holding 8-rmm tape, which will record
for 20 minutes.

The battery operates for 40 minutes on a charge. For
playback, Sony showed a *home editor,"” which accom-
modates the entire camera (except the battery-pack
handle) in a special compartment. The editor's output is
fed directly to a television set for playback or to any home
VCR {Beta or VHS) for home editing. Morita said that the
system should sell for under $1,000, cassettes $10 each.
Sony says its aim is the slandardization of cassettes, so
they may be purchased anywhere in the worid, in the
same manner as super-8 film.

Sony's competitors were caught off guard by the
demonstration. Comments from Matsushita. Toshiba.
and JVC all indicated that they, too, are working on simllar
single-piece units. Eastman Kodak, believed to be pre-
paring to take the plunge into electronic photography,
was silent. Now that Sony has gone public with a top-
secret project that has preoccupied the industry, you can
expect to see more advance demonstrations of the home-
movie machine of the future.

BASF glves up: Germany's BASF has abandoned its plan
to make its Linear Video Recorder {LVR} in the United
States. and all plans to produce anywhere the model that
was first demonstrated as a pre-production prototype a
year ago have been called off. The LVR plant in Fountain
Valley, CA. has been ciosed and put up for sale. Under
development for at least five years, BASF's LVR was a
product whose time had passed. The pre-production
prototype recorder used a rapidly-reversing single-reel 8-
mm tape with 72 longitudinal tracks. The prototype
recorder weighed 11 pounds, a remarkable feat three or
four years ago, but not much lighter than some of today's
VHS recorders. BASF says it is still working on a
miniaturized version—perhaps similar to the four-pound
mockup it displayed privately at iast year's Beriin Interna-
tional Radio & TV Exposition.

Toshiba's LVR (in this case, standing for Longitudinal
Video Recorder) has also been postponed. as noted here
last month. Toshiba's version also uses a single-reel cas-
sette. this one containing Ya-inch tape with 300 Iongitudinal
tracks. The tape doesn‘t change diraction. but the head
moves from one track to the next atter playing, In a
manner similar to the eight-track audio casseite. Toshiba

now indicates that LVR will be introduced in two special-
ized versions before being placed on the general con-
sumer market. The first will be a random-access data
recorder, and the second a video recorder capable of
taping two shows simultaneously on different tracks, with
a recording time of at |east two hours, or one hour per
Show.

Videodisc competition: With two videodisc players now
on the market in selected areas, competition is beginning
to coma into play. At presstime, Magnavox's Magnavision
was officially avallable in eight U.S. markets {and un-
officially in some others, as the result of transshipping by
some dealers) and Pioneer's Laserdisc in tour markets.
Both play the same MCA oplical discs. The suggested list
price of the Magnavision player 15 $775, of the Pioneer
$749 (wireless remote random access is a $50 option).
Tha competing players meet head-to-head in the Dallas-
Fort Worth and Minneapolis-St. Paul markets. A quick
survey of dealers in those areas shows the Magnavision
selling in most stores there at $695 to $699, the Laserdisc
at list price. In other Magnavision markels, dealers are
adhering to the suggested list price. Magnavox says
there has been no price reduction, indicating that
“aggressive deaters” are merely meeting local market
conditions.

Projectlon update: General Electric has introduced that
three-tube projection-TV system forecast in our July
column. The company seems to have gone out of its way
to make up for the deficiencies of its single-tube version.
The new Widescreen 3000, like the old 2000, is a rear-
projection unit with a 45-inch translucent screen. The
new version, however, has an extremety bnght plcture
wlith very wide wide-angle viewing—meaning that viewers
don't have lo sit directly in front of the set to see the
optimum picture. [t lists at about $3,500, as compared
with $2.800 for the sarlier version. As reported here.
Panasonic and Quasar also are selling three-tube rear-
projection sets, and Sylvania plans to enter the market. In
other projection-TV news, new brighter three-tubs front-
projection sets are expected this fall from Mitsubishi and
Sony. Kloss Video's Novabeam projection system, the
least-expensive high-quality three-tube system on the
markat, has been increased trom $2,500 to $2,995.

New sports display: Attendees at this year's All-Star
Baseball Game at Dodger Stadium in Los Angeles were
treated to the latest in stadium giant picture displays—the
premiere of a new Mitsubishi system to replace the old
light-bulb-type display. Diamond Vision uses 1 X t.25inch
cathode-ray tubes instead of lightbulbs, in groups of
three—one for each primary color. The Dodger Stadium
display measures 20 by 28 feet. is clearly wisible in full
daylight, and will be enlarged next year to 25 by 33 feet.
AmOng the claimed advantages are higher resolution,
better brightness and motion, and longer life for the
cathode ray tubes as opposed to tight-bulbs.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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NOW! A MINIATURE TELEPHONICS SYSTEM
EVEN MA BELL DOESN'T MAKE AVAILABLE.

FINGER

FONE.

The unique Finger Fone brings you
advanced solid-state wizardry, with
total hands free conversation,
speak and listen without lifting a
finger. The total communications
instrument for home and office.

Imagine you're a design engineer.
You've just been assigned 1o come up
with a smaller, . simpler-lo-use. more
streamlined telephone wilh basic mem-
ory that can handle 99% of the ways
people actually use a phone on a day-
to-day basis.

You have a research laboratory with a
support stalf al your disposal. Plus
access 10 the latest iransistors. memory
chips. and microprocessors.  And you
are given only one limitation: Keep tha
consumer's cost under $100.

Now. since you're something of a
maverick, your mind is nol 1rabped in the
right way /fwrong way syndrome. And
you were 100 independent 10 lake thal
job with the Bell System a while back.
Because you didn't want all your ideas
to come oul “Bell-shaped. ™

THE ANATOMY OF DESIGN

So you set 10 work — but nol with
wires, beils and whistles, Because your
approach is ditterent: You're going to
discover how people aciually use a tefe-
phone icday and 1hen design the instru-
menl from ihe oulside in, basing your
conception around real communicallon
needs in a way Quile unlike anything
ever before achieved.

INTRODUCING THE FINGER FONE

When you're finished, you realize
you've come up with a minor revolution
in deslgnil Your new instrument Is actu-
ally a miniature 1elephone: the entire unit
measures a scanl 2% "™ wide, 8%~ long,
and 2% high {at the speaker end),
scarcely any bigger ihan the handset on
an ordinary phone. Your Finger Fone
has & nearly standard alphanumeric key-
board plus a couple of special benefits
we'll get to in & minute. It also has an
omnidireciional microphone. volume
selector key. automatically control the
volume of incoming wolces, with four
LED indicator lamps 10 display each vol-
ume level, and even a bright red on-off
light.

What's more, it plugs into the new
minlconnector Ma Bell provides for all
its phones Ihese days — with no addi-
tional wires for any olher power source
{which make the Finger Fone unlike
those o1her mulli-wire "speakerphones”
Ihat sell for more but do less).

£ MEACURY 1880

Finger Fone: modular, sophisticated, smarter than your present
telephone. Comes with an ivory fascia.

WHY PICK A PHONE UP
EVERY TIME IT RINGS?

Let's lace 1. your hands are often
occupied when the phone rings. So 10
answer, you 've got 10 stop at leasi hall of
what you're doing. Wilh a Finger Fons,
all you do is reach out and lap the “On”
key wilh one finger. And since you
needn’ pick ihe instrument up, you can
place it convenlenlly on a desk. counter,
or table — or hang [t on the wail.

MORE FINGERTIP CONVENIENCE

When Finger Fone announces an in-
coming call wilh its pleasanl electronic
chim, tap the "On" key and begin speak-
ing. ILine caller is someonse the whole
family wanis lo hear. simply tap the
volume ¢control key and selec! one of the
four sound leveis and your caller's volce
will be audible to everyone in 1he room.
This benefit is greal lor 1he oltice as
well, making It possible 10 replace an
ordinary leiephone. Separate Speaker-
phone, and Iheir complicated controls.

I you wish to speak wilh complele
privacy, press lhe volume conirol key for
low level voluma. Yes, for stdctly private
calls youll have 1o hold Finger Fone up
1o your ear. You won't mind, however,
because the entire unlt is a mere 11%
ounces. jusl a leaiherweight mose 1han
ordinary tel&Phone handsels.

YOU HEAR THEM,
THEY DON'T HEAR YOU

Need to put your caller on “hold™ for
a moment? Easy. Tap "hold” key. All
five LED indicaror lamps will be blinking,
Indicaling your caller Is on hold. The
other person won't be able to hear you,
but you'll be able to hear him or her.
We recommend you telt people about this
s0 ihey donl make Unguarded comments
they think you can’t hear. When you're
ready to resume your call, simply tap
“off” key. the LED lights wlll stop blink-
ing. and you can conlinue.

BUSY SIGNAL? FORGET ITI|

Because Finger Fone automatically
remembers ihé mosl recently dlaled
"busy” number. When you want to call
that number again, tap the “RE" {Recall)
key once. Finger Fone dials the number
ltor you, as often as needed until you get
a clear line.

CIRCLE 3 OM FREE INFORMATION CARD
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WHY WAIT FOR PUSH BUTTON
DIALING?

Finger Fone js compalible in arsas ol
the couniry where push-bution diallng
is already in use. Bul if you live In the
30% or so ol the couniry where only
rolary-dial phones can be used. wail no
tonger. Finger Fone 8utomatically con-
verts trom musical fones 1o folary-dial
signais. Thia way. you can have the
speed and advantages of push-button
dialing without waiting tor your local
phone company 10 insiall central equip-
ment.,

NOW AVAILABLE AT INCREDIBLE
LOW COST

Finger Fone costs only $79.95 com-
pared wilh prices of similar-looking 1ele-
phones {but not similar in performancae}

costing $109, $130 or mare. Want two?
Then it's only $74.95 each. Thaee? Save
even more at $69. 85 each. Add a §2. 50

charge to your tolal order for insured
shipping, and 11 you live in New Jersey,
include 5% tax.

MONEY-BACK GUARANTEE
You can try one or more Finger Fones
in your own heme ior 30 days. protected
by our unconditional money-back guar-
antee. If you'ra not satisfied with Finger
Fone for any reason, simply retum 0
{insured} for & full refund, no Questions
asked. Finger Fone is aiso covered by
a 1-year parls and labor guaraniee.

To order Finger Fone, call toll-tree
now. We're open 24 hours & day. You
can charge it on Masier Charqa. Visa,
American Express, quq Blanche or
Diners.

800-526-2801
800-257-7850

In New Jersey, Call: 800-322-8650

N.J. residents please add 5% sales tax,
You can also mail your order with check
of money order to:

INTERNATIONAL SALES GROUP

melcuxv

THE IMAGINATION PEOPLE®

Cept. RE10. Lakewood Plaza
Lakewood, N.J. 08704
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New console [or two-way interactive
cable TV .
Described as a "'major milesione' in the
avolution of two-way inleéractive cabile lele-
vision, the QUBE Nl horme computer con-
sole (known as the Pioneer BT-1300) was
introduced by Warner Amex Communica-
tions, Inc., and Pioneer Communications of
America in May. The BT-1300 is half the
size ol presenl QUBE consoles; H can
accommodale up 1o 110 program chan-
nels. and has the capacity 1o provide any
home service, data nformation retrieval, or
videc-eniertainment programming curreni-
ly avaiable, as weil 83 those likely to devei-

op in the next decade.

THE NEw QURE Il homs consols 100ks like & |
pockst calculatar, bul it can accans up to 110 |
video channals. It can support sighl numaeric I
digita of variabla-langth dals lo and from the
1arminai; That sriables subscribera 1o tie In with
#» wids variely ol homs service applicalions.
{Photo courlasy Warnar Amex QUBE.)

By pressing buttons on the console, sub-
scribars will be able to interac! directly with
programs they are waiching: They can reg-
ister oplnlons, vote on jssues, participaie in
games, shop from their homes, and lake
educational courses. There are eight nar- I
rowcast channels for educatlon and other
services, and twelve interactive response |
buttons on the home console

Home appfications include linancial man-
agement, whereby a subacriber can make
bank deposits or withdrawais by simply
punching in a digital code on the console
that would tell the compuler which home
tarminal s requesting a service and that
the serwice is banking. The computer wlil
check 1o make certain that all figures are
correct and a final verification of the trans-
actlon will go back to the subscriber. The
users will alse have Instan! access to mate-

rial from data-information banks and ser-
viCes such as electronic libraries. Bob Mal-
surnoto, Presidenl of Pioneer Communlca-
lions o) America, said: "The unilque BT-
1300 console represents the most ad-
vanced, sophislicaled Interactive system
avallable in the industry today, There is not
another Systemn thal can approach il In
terms of parformance both now and sever-
al years hence.”

Latest "schoolboy mystery”
causes internetional foul-up

Unauthorized access to several Canadi-
an computer systems has been traced
back to a New York City school whose stu-
dents range from the fourth to the twellth
grades. {The headmasler suggesis "It's
possible that someone Qutsids is using &
phone that's been Iraced back to a school
line.")

Tha Dalton school has 8 computer that is
used to teach its students. But the comput-
er is getting into systems operaled by 21
Canadian business and other organiza-
lions—systems 1o which tha school doss
not even subscribe.

In one case, tha unauthorized communi-
cations seized control of the systéems used
by Canada Cement La Farge, and de-
stroyed some of its data in the process. In
anolher, the operation of Scott Hart and
Associates’ computer System was dis-
rupted.

All thing$ are possible to a student, soma
teachers of long experience believe, and
1his hignly unexpectad deveiopment could
be the result of a struggling youth trying to
solve a routine problem. 1| is oniy slightly
mora probable that some student or staff
member may have devejoped a way to
break security codes previcusly considered

invulnerable. The Federai Bureau of Inves- |

tigalion, Citing a possible scheme to de-
fraud, obtained a search warrant and
seized 1wo plaslic bags conlaining comput-
er prinfout® and a terminal log sheet;
results have nol been reported.

New Zenith TY's have
two non-TV features

Zenith has laken one 8tep more 1oward
making the TV an Integral and necessary
part of the home, with two new features,
the Space-Phone color TV thal doubles as
a remote-operated extension telephone,
and the Video Sentinel System. a TV
receéiver, hOome-surveillance SysStem, and
door-answering convenience all-in-one.

The Video Sentinel System consists of a
12-inch black-and-white TV recelver with
spacial circuitry for the video monitor and
Intercom tfunctions, a closed-circult TV
camera with stand, and a doorbell Intercom
unit. with connecting cables.

By pushing a Tv bution on the top of the
set, the ordinary program Is brought in.

Pushing the camera bution brings a plcture
from the camera location (front porch,
back yard, nursery, or elsewheare). The TALK
bulton permits talking and listening to a
fronl doar calley.

The suggested price of the sysiem, with
all its equipment, is under $400.

The Zenith Space Phone is a TV set that
receives Incoming telephone callg when the
sal i8 connected lo an ordinary lelephone
line Jack. The viewer answers thea call from
his easy chair with the Space Command
bullon on his TV remots conirol. then uses
the set as he would a speakerphone. The
caller is heard through the TV's audio sys-
tem, and a microphone in the set iransmits
voices in the room 1@ the cailer. Tha Space
Phone can also ba used on oufgoing calls,
alter tha connection 1s made on a conven-
tional telephone.

FCC reconsidering Magnavox AM
stereo decision

Tha FCC, in a move that did not come as
much of a surprise, is having second
thoughts about which AM stereo system it
will approve. Its original Report and Crder,
as announced n April of this year, was to
have given the CK to the Magnavox sys-
tem.

Aadio-Eiectronics was in the course of
préparing a report on that system lor this
Issue when, al the end of July, the FCC
announced tha!, in the process of prepar-
ing the Reporl and Order, it had realized
that it required more informalion than it
possessed. Consequently, a Further Notice
of Proposed Rulemaking will be issued to
cbtaln more ftacls about all the systams
origlnally proposed. This means (hat the
five contenders for this market—Belar,
Harris, Kahn, Magnavox and Motorola—
are all back in the running.

Sony and Studer agree on
digilal sudio recording

At a press conference held at the recent
Audio Engineering Society convention In
Los Angeles, the Sony Corporatlon and
Wini Studer_ prominenl audio equipment
manufacturer ol Swizerland, announced
that they have reached an agreement fo
support a common format in stationary-
head digital audio recording. Studer will
have access to Sony's advanced digital
tape recorder technology.

Sony nhas been conducting its own re-
search end developmenl in digital audio
recording and playback. The company at
presenl has & tull line of digital equipment,
including pulse-code-modulation (PCM)
digital audio processors and editing sys-
tarna for professional sound recording.

Digital recording technology represenis
the hest attalnable form of sound recording
and promises to usher In a néw ara of
music and audio enjoyment. R-E
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Facts from Fluke on | low-cost DMM S

Our new 4'-digit bench /portable:
You’ve never seen anythmg like it.

Take a close look at the face of this
instrument. Notice anything new? If
you just realized you've never seen
words on a low-cost DMM display
before, you're on the right track.

This is the new 8050A from Fluke,
the fowest priced 4'4-digit multimeter
available that uses microprocessor
technology.

The legends on the LCD are
clues to what makes the 8050 A
unigue.

dB: You're right. The 8050A
detivers direct readouts in dBm,
referenced to any of 16 impedances,
Use the "REF Z" button to scroll
through the memory and locate
the zero dBm reference vou need,

then set it and forget it. No more
tedious calculations or conversions.

REL: For relative references in the
dB mode or offset measurements in all
other functions. Lets you store any
input as a zero value against which all
others are automatically displayed as
the difference. Another timesaving
convemence.

HYV: Just a reminder when your in-
putisover 40V, so you won't forget about

8050A. True RMS measurements to
50 kHz. Conductance for measuring
resistance to 100,000 Megohms and
lezkage in capacitors, pch's, cables and
insulators. Diode test, 0.03% basic dc
accuracy and full input protecticn.
Plus a large family of accessories. Just
3349 US.

For all the facts on the versatility
and value of the new 8050A,call toll free
800-126-0361; use the coupon below;

safety while in the dB or relative modes, or contact your Fluke stocking dis-
Of course there's much more to the

WWWW americanradiohistory comm

tributor. sales office or representative.

.

INTHE US aND NON
EUROPEAN COUNTRIES-

lohn Fluke Mfg. Ca, Inc,
PO, Box 43710 M8 = 2B
Mountlake Terrace WA 90041

IN EURGPE

Fluke ¢HollandI B. ¥.
PO Box 553, 5004 EB
Tilburg. The Netheriands

161 T4 I 10031 873 973
Telex: 152667 Tebex 52237
[ Please send 8050A specifications. RE10/%0
[ Pleane send all the facts on Fluke
low.cost DMM's.
[ Please have a salesman eall
Name
Title Mail Stop
Company
Address
City State Zip
Telephone { Ext.

For technics) date cirele no. 48
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satellite tv news

Less expensive satellite equipment

Cheaper satellite private terminals—and more of them—will
continue to become casier to find, That was the message during
Lwo recent expositions. both of which underscored the growing
popularity and interest in backyard earth stations.

First in Chicago, at the Consumer Electronics Show, small-
dish antennas made their first formal appearance, with three
distributors showing off their equipment. The unils were in the
$5,000 and $10.000 range—and the purpose of the Chicago
display was to interest electronics deaters from around the coun-
try in selling the devices in their stores. From all indications, the
companies were successful—and more stores nationwide will
soon be selling and installing equipment.

A couple of weeks later in San Josc, California, the semiannu-
al Satellite Private Terminal Seminar attracted more than 600
people—and for that group of do-it-yourselfers. the price of
equipment shown was in the $2,500 range. For the California
evenl, nearly three dozen equipment suppliers showed their
wares, including a number of new and exotic small antennas. At
the low-end of the scale was a $495 16-pound umbrella antenna
developed by Bob Luly of San Bernardino, California. The price
of LNAs also continues to fall, with some units now in the $800
range. In addition, an 80° parametric amplifier selling for about
$500 was demonstrated. Sat-Tec, & Rochester NY subsidiary of
Ramsey Electronics, demonstrated its $995 R2 satellite receiv-
er, which requires a 120° low-noisc amplifier, and features con-
tinuous tuning for all U.S. domestic satellites, Intelsat, and Rus-
sian Molniya.

Of the companies showing complete TYRO packages al the
Consumer Electronics Show, the lowest-price offering was a
$5,000 sct-up jointly presented by Helfer's Antenna Service (23
Brookside Place. Pleasantville, NY 10570) and American Value
Inc. (PO Box 96, Rolling Mcadows, IL 60008). Helfer's buill
and demonstrated the equipment, which American Value is sell-
ing. The package has only one LNA and the low price is for a
10.5-foot dish: with a 12-foot dish, the price rises $500.

Third Wave Communications (3618 Elizabeth. Ann Arbor,
M1 48103) a company that 1akes its name from Alvin Toffler’s
popular new book, uses Microdyne hardware., President Jim
Cassily is looking forward to the 1990's when he expects that
12/13 GHz satellites will make the current generation of equip-
ment obsolete. With that in mind, Third Wave is working with
technologists to sce if current 3-to 5-meter dishes can be con-
verted into solar satellite collectors for future energy-retrieval
applications.

Channel One, Inc. (Willarch Road. Lincoln MA 01773), one
of the pioneering TVRO distributors, added a new feature toits
CES display: a fiber-optics cable to carry the satcllite feed the
last 1.500 feet from the convention hall parking lot into a video
exhibit on the display Aoor. 1t was the first time that fiber optics
have been used for such a long drop, and users were pleased
about picture quality—immune from RF interference. which
was rampant within the electrified building.

“SPACE" signing up members

SPACE, the Society for Private and Commercial Earth Sta-
tions, held its first formal meeting during the Satcliite Private
Terminal Seminar (see above). It signed up more than 140
members and elected Stanford University Professor Faylor
Howard as President. The group’s first thrust will be to respond
10 proposed legislation that would prohibit private reception of

pay TV programming. SPACE opposes any payments for pri-
vate usc of satellite signals and wants assurances that backyard-
terminal owners will not be denied access 1o satellite signals.
However, an informal poll at the SPACE meeting indicated 1hat
commercial users would be willing to establish & “reasonable
payment” for programming (such as al apartment complexcs).
SPACE has established three classes of membership: individual
($25), corporatc ($100), and sustaining {(3500). The group's
membership is now about evenly split between manufacturers/
suppliers and sateilite users (SPACE, 1527 O Street NW,
Washington, DC 20005.).

Washington trying to stop unauthorized reception

With the growing use of private satellite terminals, it was
inevitable that Washington officials would begin lo examine the
business. In fact, a bill was recently Introduced in Congress (HR
7747) to prohibit “unauthorized interception™ of pay-TV pro-
gramming from satellites and other microwave systems. The
proposed [aw would establish penalties. incltuding a $100-per-
day liability 1o the program provider and fines of up to $25.000
and/or onc year in jail. Morcover, retransmission of such signals
for commercial purposes (such as distribution within an apart-
ment or hote! building) could carry a $1 million fine. Washing-
ton observers aren't certail how the legislation will fare when—
or if—H ever comes up for a vote.

Meanwhile, over at the Federal Communications Commis-
sion recently, there was a brief discussion of signal piracy. Afier
a short examinstion. the Commission decided it will file a
“friend of the court™ document in 3 California case involving
alleged piracy of a microwave pay-TV signal; and at least one
commissioner is pushing for the FCC 10 adopl a formal “anti-
piracy” stance.

To confuse things a bit morc. let’s 1ake a look north of the
border. The Canadian Radio-Television Commission (equiva-
lent to our FCC) wants to prosecute owners of illegal receivers:
but at least one leading public official there has issued a state-
ment: *Hands off the carth stations of northern Ontario.™

Onlario Communications Minister James Snow supported
the use of TYRO's, especially in outlying areas, because they
“reduce the isolation™ caused by lack of media outlets.

Around the satellite circuit

The FCC has formally opened the books on plans and propos-
als for Direct Broadcasting Sateilites in preparation for the 1983
western hemisphere World Administrative Radio Conference.
That international meeting will decide what frequencies and
power are to be allotied for DBS in North and South America;
s0 the FCC plans to spend about two years getling ready for that
session. If you want to file comments or ideas {especially about
service requirements, orbital positions, or specifications) in the
preliminary FCC examination {General Docket No. 80-398),
suhmit them by Ociober 10, 1980 to the FCC, 1919 M Sireet
NW, Washinglon. DC 20554.

Japan's “Yuri” experimental direct-broadcasting satellite
dropped oul of service recently when its remaining traveling
wave tube amplifier ceased functioning. The failure means a
premature halt to the DBS efforis which had begun last year.
using one-meler receive antennas. Another Japanese DBS satel-
lite is atready under construction.

GARY H. ARLEN
CONTRIBUTING EDITOR
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Brainchild

Yesterday -~ Remember the first Heathkit

% Analog Computer (1957)? Or the Heathkit

Single-Sideband Transmitter (1958)? How
t the Heathkit Mulliplex Adapter for

a Heathki* :

Today Tod®s brainchitdren
Heathkit All-

In-Cne Computer, #omplete

computer systerm withidi

age. smart terminal. twa§80

microprocessors — all in

compact unit.

Also rising fast, the Heathkit Scfeen
Star, a new projection TV that bri
together the best in video technol
to create the sharpest coler picture
ever on a six-foot diagonal screen.

Heath imagination applied to micro-
processor electronics created the
Heathkit Weather Computer. [t moni-
tors current weather.tracks changes,
stores data — and puts it all at your
fingertips.

Tomorrow — Tomorrow's brainchild,

like today's and yesterday's. will combine
the newest and the best in electromcs to
create a new state-of-the-art.

On the drawing boards right now are new
designs for amateur radios, audio compo-
nents. computers. color TV's, test instru-
ments and new educational programs -
all in easy-to-build, money-saving kits.
They'll be appearing soon in Heathkit
Catalogs and at Heathkit Electronic
Centers. It's one catalog you don't

want to be without

Heathkift

SEND FOR FREE CATALOG
While to Heath Co.. Depl. 020- 196,
Benton Harbor, Ml 49022

VISIT YOUR HEATHKIT STORE

In the U.S. and Canada visit your
nefrby Heathkit Eiectronic
Center where Heathkit products
are displayed, sold and serviced.
See the white pages of your
phone book. In the U.S,_ Heathkit
Electroni¢c Centers are Units of
Yeritechnology Electronics Corp

CIRCLE 53 ON FREE INFORMATION CARD
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QO0000PS . . . AGAIN!

| think there’s an error in the foll pattern
for the Aulomotive Vollage Regulator that
appeared i tha June 1960 issuse. Pln 1 of
IC1 does not go directly to ground. as it
doas on the schematic, and it appears to
me thal the circull will not work withoul this
ground. Am | correct?
JOHN F. BRIDGE
Worthington, OH

You'ra rightl {And the same mistake
appears in the correction on page 72 of the
July Issue) The soiution is to run a very
short piece of resistor iead from the pad st
the pin-1 and of R6 to lhe ground land
immediately to its right (on the foll side of
the board). The current proguction run of
those boards does not contain this error
and purchasers of eartler-production
boards have been advised ol this mistake
and given the opportunily lo exchange
their "oid" boards for the "new” ones—
Editor.

RADAR DETECTORS

First of all, | would Ike to say that this
lelier refects Only my personal opinion and
Is 1 no way a policy statemeni of the
R.C_M.P. or any cther police force for that
matter. | am a member of the R.C M_P. in
Canada and have been lor the past five
years. | am also an elecironic audic lech.

for soma time | have been lisiening 1o
the radar and radar detector argumenls
wilh amusement. Firstlly el me speak on
the radar.

My writing has been prompted by the
Feb 80 leiler "“Radar Deteclors vs The
Law''. The wrier points oul that radar has
com& under severe atiack recently —espe-
cially moving radar— because of situalions
that can causa faise readings. | have oper-
aled radar for the pasl four years and |
agrea with lhe writer on that point.

However, picking out a speeder in a
group is quite simple—he I8 the one whose
Car is going the fasiest. As for “‘batching’,
ghost readings, and large speeding irucks
behind unsuspecting motonists, the radar
cperalor 15 instructed in the use of the
radar and is supposed to be able 1o recog-
nizeé those problems and sorl them oul
from lhe true readings. HOwever, modern
technology has yet to perfect the “idiot
proof™ instrument. Radar is nol “idiol
proof*

I should mentlon after watching the flow
of trattic for five years that an officer can
Jdge the speed of a vehicle quite accurate-
Iy, with only the use of his eyes and sense of
timing.

Now on the subject of radar delectors. |
do nol feel anything wrong with a person
owning and operaling a radar detecior Il he
can afford Il and the law pecmlls It In the
area he lives. But lel's be honesi with our-
setves and Others, and admit what IS usu-

ally the real reason lor radar detecior use.

Many peapie quot@ such notable persons
as mayors. fraffic control techs. and elec-
{ronic engineers as saying. “‘Radar detec-
1ors promote safe driving by making driv-
ers aware of their speed, thus slowing them
down. and stower speeds reduce aceci-
denis.”

| cannct dispule that slower speeds re-
duce accidenls, but we will most llkely read
the slatistics In the future and see that
ihere were lew, if any, accidenls In the
vicinity of traftic officers operating radar.
However, what about the stretch of high-
way where ‘here I8 no officer operaling
radar. What will remind drivers of their
spead thera? Hardly anything!

If we are honesl wilth ourseives we will
realize thal. for most drivers on the road
owning radar detectors, the primary reason
is 10 escape detaction when they wish to
exceed \ha speed limi.

For the |ast several years a device has
been markelad that satislies all the ciaims
of radar detector owners and disirlbutors.
It I8 called cruise conlrol || heips you keep
a constant speed and prevents your speed
from “creeping” when going downhill. It
also gives you a beiter average speed over
a long distance. and any professional driver
knows that {his will save you gas and time
In the long mun. (On a steep downgrade,
your car can exceed the Cruise Control
speed setting. 50 you must still be cau-
tlous. — Editor

for your own prolection. from salespec-
ple marketing radar detectors, you should
know thal a detector only detects @ radar
beam when R is present. Modern radar
units have a microwave 10ck-oft swilch that
allows the operataor 10 tuen O the redar
beam untll you are well within ils range.
When the beam hits your car your detector
will go off. Being 30 close to the iransceiv-
er, you arg also being clocked. Chances are
you'll get your speeding ticketl. lose your
detector, and get an additional fine (Or hav-
Ing a detector in your possession. ANl the
while a deiecior disiributor Is counling your
hard-earned dollars and waiting for you to
come back o buy another. There are no
datectors on the markel. nor will there ever
be, that cen detecl a radar sef—thay only
datect a radar beam.

FOr your own proteciion. you are better
off to buy and use a erulse control. Howey-
er, if you wish to use a deteCtor, make sure
that your State or Provinclal laws allow it or
you could lose your Invesiment. Lasily,
don'l use your daleclor $o0 that you can
speed undetected. Wilh the widespread
use of microwave lock-off switches, and
officer-awareness of detector cperation.
the only people making money will be Lhe
State or Provincial Iraffic boards and the
radar detector distributors.

R. BROWN, Csl\.
St. Atbert. Aiberta, Canada
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sinci=ir- Multimeters

Repeatable Quality at Unrepeatable Prices!

Take advantage of this super special offer of
profes_‘sional quality DMMs.

$39.5

PDM35

Hand-held 3% digit LED Multimeter

1% basic DCY Accuracy

16 ranges: DC/AC Volts. DC Current, Ohms.
Resowtion ImV / 0.1nA / lohm

Ranges to 1000V / 100mA / 10M

Battery operated (PP3) or AC Adaptor
Complete with test leads and carrying pouch

DM235

Bench/Portable 3% diglt LED Multimeter

0.5% basic DCV Accuracy

21 ranges: DC and AC Volts and Current. Ohms
Resolution 1mV / 1u4 / 1ohm

Ranges to 1000V / 1A / 20M

Battery operated (& "€ cells) or AC Adaptor
Complete with test lsads

$69.5

DM350

Bench/Portable 3% dight LED Multimeter

0.1% basic DCV Accuracy

34 ranges: DC and AC Voits and Current. Ohms
Resoclution 100wy / 1nA / 0.1ohms

Ranges to 1200V / 104 / 20M

Battery operated {4 “C’ celsi or AC Adaptor
Complete with test leads

DM450

Bench/Portable 4% digit LEQ Multimeter
0.05% baslc DCV Accuracy

34 ranges: DC and AC Volts and Current. Ohms
Resolution 10uV / 0.1nA / 0.01 chms

Ranges to 1200v " 104 / 20M

Batery operated {4 *C* cellsl or AC Adaptor
Complete with test leads

i please send me . | enclose -
1 _____ PDM35 Hand-heid DMM @ $3995each:5 _____ [JCheck E]Monav Order  [(OMaster Charge Visa
] ____ DMZ35 Bench/Portable DMM @ $69.95 each: $ _____  {Allow 2 - 3 weeks clearance time for personal checks

_____ DM3s0 Bench/Portebie DMM @ #9995 each: 8 ______  Credit Card No. _Exp. Dare
. _ DMa50 Bench/Portable DMM @ 5129.95 each : 8 ____ NAME =" =
| _ AC Adaptor for PDM35 g $4.95each: 6
1 _ AC Adaptor for DM235 $4.95¢each: % ______ STREET _

_ AC Adaptor for OM3I50 @ $%$4.95@ach:$
I AC Adaptor for DMAE0 @ $4.95 each : § CITY STATE ___ zIp R e |
| Shapprnngandlmg at single rate per crder % 5.007
New Jarsay residents add appropnate Sales tax: § SEND TO: NJS Technalogy Inc.

1 P.0. Box 8247
[ | TOTAL : § Haledon
i New Jersey

*Continental USA only  N.J. Residenin end other Inguirien csll: {(201) 780-3141 (7538 Call Toll Frae: BO0-528-5311 {Orders Only)

el KT .
et 1Y iy )
$129. g” —e
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KEITHLEY

VIZ ngh | TRIPLETT

7 PHILIPS

HICKOK

FLUKE

®

New Portable Digital Capacitance Meter

wooeL 820

® RArasLidE CapeC tanCE
trom ) 10F w 1 Farsd

* Aesotves 10 0. 1pF

* 10 fanges for sCCuracy
and S0 lon

* 4 digh eavy-1o-read LED
thsplay

* 0 5% acouracy

" SpeCin lead wrserton
iy OF DANENS achy

¥ Fuse protecied

* |ises eilhed (CIA O abio
OF chaporsabie Dattes s

+ Cverrgnge ndeCabon

* WIDE AANGING — i 1995 pF full scaie

DaTA PRECISION 0.9 BF resoautont p 1 1900 1F Adlacein. in
Mode! 938 et e e e

0.1%, 3¥2-Digit, LCD DIGITAL * HSi o U R v

CAPACITANCE

* EXCEPTIONALLY AQCURSTE — orovoss
20 1% hasx accuracy,

* TOUGH AND COMPACT — B‘bmlﬂv\
usage without ks o calranan acouny, g

g goes takes vy YTe Beren
apece; abwiys Mardy for quick
checkout makching calbvakon #nd IrRackg
+ POATABLE — Paim-sized ighiweght cperates
WD 0 aprermaitly 00 hours on @ g gy
whalne cafery
* EASY — big. c,

READING
s S R e
ayedere

¢ FELIABLE — warranieed lor 2 full years

HICKOK

LX304 DIGITAL MULTIMETER

FAST, EASY,
ONE HAND
OPERATION

AVAILABLE NOW
$89%

NEW

FLUKE| DIGITAL MULTIMETERS

+ Six funcllond = S%WA-3G reaciution

dc vohage
ac voltage * 0.25% ha%ic OC acourac
v @ oo LoD dapy
Troubleshooter s D
$1 39 dioge tesl
Model B020A:
The Analyst

Model BO24A:
The Investigaton

NEW

+ Seven functions

dc vollage
ac vollage
dc cutrent
AC Currént
resistance » Nine functions = #eax hoid on vollage
diode tes! oc voltage and cutrgnt funciions
conductance (1R} : vollage » Seieclabie audible
* A%t resolution current incicalor 1or
aC Curranl com
* 0.1% bmsic dc accurscy resistance "k
o lrvel detection
* LCD dispuar diode ley!
conductance (1A]  + IV-dgr resoluton
= Oreertond prolec
Brechon logic leve: and « 0.1% bt dc accun
+ Free case confinuity cetect

ternpecalure iK1ype * LCD dreplay

* Two year parts the!moOCouDhe) * Overhoad protecHon

and 1abor warrinty

New Low Distortion Function Generator

wone, 3010

r Gengt ples S0, SQUENS Bnd thangie
wEvefomng

+ Yanabis ampaiooe and fxed TTL sguare
WEYR oy tpuls

& 0.1 HZ 1o ANMH2 10 S ranges

* Push bufion (3008 and hancton seechon

* Tyrscal wne s detorbon unoer 0.5%
trom QLAME o Y OORHZ

+ Vgrmhie DC ofiaet for engunesrng
ADDRCAtIONY

* WCO exlemal nput for IWPED. INeQUenty
1esls

Call For Our Price

New Sweep/Function Generator

* Four wnstruments in one
Sweep geneaitr, M
oy DO abor, Duble QETW RO
TOrE-basal GPnedalor

* Covers 0.02HE-2MH;
* 1000: 1 fururg rangs

* Low-gestorhon hgh-sccurecy
cutputs

* Theeo-$io0 Mtlenualor pls
verreer control

* Internal It and log sweeps

* Torwr-bursl output i front panel ¢
Euternaly [ Og) MTHTDN

L
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¥

LEADER DORIC

B cosonnsens | WESTON

(i-DATA PRECISION

'ORTABLE MS-15
ISCILLOSCOPES

KTTERY OPERATED

Dual Trace 15 MHz Dual Traca 30MHz
Reg. price $485 Feguiar price 3508

$399" $499"

KEITHLEY

Model 169

BENCH/PORTABLE DMM

¢ 3~ Digit liquid crystal
display

+ 0.25% basic accuracy

s 26 Ranges

$15900

@HITACHI

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

o PRECISION

1479A DualTrace 30 MHz
1477 Dual-Trace 15 MHz
1432 DualTrace 15 MHz Portable
1476 Dual.-Trace 10 MHz
1466 Single-Trace 10 MHZ
1405 Single-Trace 5 MHz

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

¥-151 15 MHz Single Trace
¥-152 15 MHz Dual Trace

Call For V-201 30 MHz Single Trace
Special Intro V-302 30 MHz Dual Trace
Price Ofter V-5508 50 MHz Dual Trace, Dual Time Base

80MHz Counter with Period Function
wmooeL 1820

* S5HE 10 A0MHT headng CLarantesd—
100MHZ typecal

= Perod measurements rom SHz
lo MKz

" PRriod averB0R. auto and marsal
poatons

v One PPM reaoiuton
* Tolskres B 009999 pius overfiow

* Elaoted W mreasraments rom 01
o BP9 99 seconds pus overfiow

:KPML‘ISIM * Ona-magohm nput resistance

Calf For Our Prge  * BOGhT 437 noh LED reaccuts )

THE TEST EQUIPMENT SPECIALISTS e
TOLL FREE HOT LINE |
800-223-0474 ADVA =

54 WEST 45th STREET, NEW YORK. N.Y. 10036 2 12-5&7-2224Ewcm
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equipment reporits

international
instrumentation C-Probe |l
Capacitance Meter

CIRCLE 101 ON FREE INFORMATION CARD

WHEN ONE CONSIDERS THE MULTITUDE OF CA-
pacilanee merers 0a the market these days. it's
no wonder that the prospeciive purchaser may
have a difficult time in selecting onc. Since the
published specifications of most units will
offer accuracies and ranges in cxcess of the
needs of most service technicians and cxperi,
menters, the only major decision 1o be acted
upon could be the monetary value of 1he van-

ous picces of equipment. IT inflation has made
your wallet look thinner and thinner lately.
then you may wish to consider the least expen-
sive unit that will mee1 your needs and offer
you the best value for your dollar, That conelu-
sion will quickly nazrow the ficld down 10 but a
few prospects.

Among those prospects you will discover
onc unil that offers much of what the more
expensive meters offer bul at a fraction of the
price. The C-Probe ;1. manufactured by Inter-
national Instrumentation. lne., Box 3751,
Thousand Oaks, CA 91359, is abic to meet
those rigid requirements. while keeping the
price } by scparating the display device
from the actual meter. In fact. you make use of
a standard digital frequency counter as the
readout for the tester, The company is proud 10
explain that if you do not now own a frequency
counter, the low cost of the C-Probe 11 will
allow you 10 purchasc good 7.digit {30 mHz)
counter and the C-Probe 11 for less than the
cast of many capacitance meters alone.

In use, the compact C-Probe 1 can be oper-
ated on i1s own seif-contaiped rectangular 9-
volt battery or from the power line by using a

standard eharger/eliminator unit that can be

plugged into the rear of the C-Probe’s case.
Chher power sources may alse be used and can
vary between 6.5 and 16 volts. The circuit uses
a 78LOR as an on-board voliage regulator 10
compensate for the wide range of supply volt-
ages. The AC adapior conneels 10 the battery
{ciectrically) through a small LED {Light
Emitting Diode) mounicd near the charger
input jack. That LED glows when in the charg-
ing staie. A bright gtow indicates 1he battery
condilion as low. As Lhe battery becomes more
fully charged, the glow diminishes. Of course,
the AC adaplor musl be connected to 1he line
and to the C-Probe N for the foregoing indica-
tions tg be poasibie. An oplional nickel-cadmi-
um battery makes an ideat power source for
this tester.

Since the accuracy of any picce of lest gear
is no betier than the ealibration of the unit, this
livtle unit has a unique method of assuring (he
calibration accuracy. Inside the C-Probe 1 is a
test point that is derived from the timebase
erysial operating at 3.579545 MHz. If your
frequency countcr and the C-Probe 11 both
agree, and you read 3.579545 M1z, then the
accuraey of the measurements will be within

coniinued on page 20

4BG20 SUBURBAN ‘

One of many RCA
PermacOlor Anfenna
models availabie.

POLYPROPYLENE INSULATORS

| Insutator design
locks elements for
top performance

and 10ng life.

RCA Permacolor

— l/‘*‘*""” “TV Antennas.

They’ll bring in

Outdoor

a better sales and

profit picture for you.

The RCA name and tradltlon
assure your customers that the
highest quality ang performance
are built into these great Perma-
color TV Antennas. And they're
absolutely right,

RCA's Permacolor Qutdoor TV
Antennas have advanced engineer-
ing features that offer the best pos-
sible reception in almost any area
— from deep fringe to metropolitan
locations.

They're the only antennas with
solid, permanent connections from
elements to feed llne. The onty
antennas with elements perma-
nently riveted to pivoting polypro-
pylene Insulators. And, the first
with a weather-resistant blue and
gold polyester finish.

RCA’s Permacotorline is 8 com-
plete line consisting of: 10 UHF-
VHF/FM all band combo medels, 7

WwWww americanradiohistorv comm

VHF/FM models, 5 UHF models, an
FM only model, and a selection of
75 ohm and 300 ohm antenna
kits. Plus |he amazing Mini-State
— the first truly miniaturized rotat-
ing antenna system.

Once your customers get the
picture with these advanced Per-
macolor Antennas, they'll never be
satisfied with a8nything less.

For full Information, see your
RCA Distributor or write to: RCA
Distributor and Special Products
Dwvision, Deptiord, N.J. D8096,
Attn: Sales Promotion Services.

nReA =5

Permacolor


www.americanradiohistory.com

: mws...sovensAﬂLE... VARI-F
OR WE WERE TEMPTEDTO ot just Iﬂn\anfqhm,s Mx3as
Tl'“" ELE el 3 VAR} b m,e,ma ges fraqqenéy propors
Gr b ; = .tio@pte ot ahqa ou can literalty Iroubleshoot

e Webeii'&ue‘t'hé MX333, with | he VAR- PITCH"‘and LQGI TRAK“‘ by sarl The higher the pitch, the higher the reading. No -
ns, to.he the nrehleét-lime saving tool in electronics today. ft nqed to take your eyes ou..lh’és probe or walt for a read-

-

1as ail the functlons, ranges and accuracy you expect from the best .1; settle. \ -VAHI PITCF responds Instantly, propor-
slong with the two additional features which will save encrmous  tionally and accurately in all voltage, current,
smounts of troubleshooling time. And the MX333's 202 range gives - reslslagiue and diode 1est ranges. it aven provides
&c;.u 10 milliohm resolution for those critical low resistance tests. analog-like audible response to variations for quick
th MX serles PMM's have‘o 1% basic accuracy plus a 10A range, and easy adjustments and nulfing.

1lus the intelligent case styling that has the size of a hand held, but L et gt

the shape of a better idea. With either unit you get more parformance ] L:OQI-THAK_(S nsec fast)

per dollar than with compatitive models. And the MX333 gives you Comblnes the features of a high performance
more, much more, than you ever thought possible! Effort cutting logic probe and voltmeter in one convenlent function.
Innovations that will save you hours by the second! Use any standard 10:1 high frequency scope probe to

find high and low logic fevels and positive or negative
pulses as narrow as 5 nsec without taking your eyes off
the circuitl The VARI-PITCH oul put tells it all. And, un-
like ordinary logic probes, LOGI-TRAK spots ground
shorts, supply shorts, opens, marginal or ambiguous
loglc states and Infrequent pulses instantly! Then,
withou! changing anything but the direction of your
glance, it’s easy to verify actual vollage on the digital
readout!

UNIVERSAL SIZE AND SHAPE

MX333 and MX331 are the first digital multimeters
designead from the ground up for LCD technology. The
display’s 45° angle Is easy to read at any viewing point;
from directly above to straight on. Powered by & Singie
9 volt battery, their compact size and unigue shape
make them ideal tor ali portabte applications.

No matter how you use a muitimeter; in your
hand, clipped to your belt or on a sheif, no other DMM
is as convenlent as the Hickok MX333 or MX331l And,
with VARI-PITCH, MX333 is really ou! of sight in
performance.

For an exciting demonstration contact your nearby
Hickok distributor. For the name of your nearest
disiributor catl, toll free, BO0-321.4664.

MX333 MX331
$235.00 $179.00

K| R

o P [

'HE HICKOK ELECTAICAL INSTAUMENT CO.
0514 Dupant Avenue « Cleveland, Ol 4408
(216) 541-8060 ] TWoL 810-421-8286

CIRCLE 77 ON FREE INFORMATION CARD
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Now NRI takes you inside
the world’s most popular
microcomputer toframnyou
at home asthe new breed
of computer specialist!

NRI teams up with Radio Shack to
teach you how to use, program
and service microcomputers...

make you the complete technician.

RADIO-ELECTRONICS

-
-]
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It's no longer enough
to be just a programmer or a
technician. With microcom-
puters moving into the fabric
of our lives (over 200,000
of the TRS-80™ alone have
been sold), interdisciplinary
skills are demanded. And NRI
can prepare you with the first
course of its kind, covering
the complete world of the
microcomputer.

Learn At Home in
Your Spare Time
With NRI training,
the programmer gains practi-
cal knowledge of hardware,
enabling him to design sim-
pler, more effective programs.
And, with advanced pro-
gramming skills, the tech-
nician can test and debug
systems quickly and easily.
Only NRI gives you
both kinds of training with
the convenience

of home study. No classroom
pressures, no night school,
no gasoline wasted. You learn
at your convenience, at your
own pace. Yet you're always
backed by the NRI staff and

Training includes TRS-80 compuler, transis-
torized volt. chm meter, digiial frequency
counter, and the NRI DHscovery Lab with
hundreds of 1e5ts and cxperiments.

your instructor, answering
questions, giving you guid-
ance, and helping you over
the tough spots.

Explore the TRS-80
Inside and Out
NRI training is

hands-on training, with
practical experiments and
demonstrations as the very
foundation of your knowl-
edge. You don’t just program
your computer, you o inside
it....introduce and correct
faults. ..watch how circuits
interact. .. interface with
other systems. .. gain a real
insight into its nature.

You also build essential
test instruments like a tran-
sistorized volt-ohm meter
and CMOS digital frequency
counter. You work with the
exclusive NRI Discovery Lab,
performing over 60 separate

experiments in all. You learn
how your trouble-shooting
tools work, and gain greater
understanding of the informa-

tion they give you. Both micro-

computer and equipment
come as part of your train-
ing for you to use and keep.

Send for Free
Catalog...No
Salesman Will Call

Get all the details on
this exciting course in NRI’s
free, 100-page catalog, It
shows all equipment, lesson
outlines, and facts on other
electronics courses such as
Complete Communications
with CB, TV and Audio Ser-
vicing, Digital Electronics,

eleven different interest areas
inall.

Send today, no sales-
man will ever bother you.
Keep up with the latest tech-
nology as you learn on the
world’s most popular com-
puter. If postcard has been
used, write to NRI Schools,
3039 Wisconsin Ave., Wash-
ington, D.C. 20016.

NRI Schools
McGraw-Hill Continuing
t" I Education Center
»
Hill |

“_ 3939 Wisconsin Ave,
5 Washington, D.C. 20016

(TRS-80 I a trademark of the Radio Shack division of Tandy Corp.)
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} Send GNOME MICRO- SYNTHESIZER Iﬂ::

1559 95 plua $2.00 poatage)
| ) GNOME MICRO-SYNTHESIZER
{Fully Assembled) $100.00 plus $2 postage

{ 1 Send FREE CATALOG A®

1

[ ]

1

1

1

=addmks AW \‘" i
P

[ ]

[ ]

]

5
|

; o) cardno e
. 9N 1405 M1-928
Lm 1020 W Wikthire Rivd. Oklabema City, OK 7318
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VIS

EQUIPMENT REPORTS
continued from page 14

the tolerances specified by International [n-
strumentation. Inc. If you don’t care 10 “mess
up” the timebase in thg counter, of you're sure
it i3 mccurate. then just adjust the trimmer
capacitor in the C-Probe I to your counter.
Even if your counter is out of calibration. 30
long as both are reading correctly with each
other, it will operate just fine.

The front pancl of the meter conwins three
pushbutton switches that provide seleclion of
all functions. The lef-most switch is the on/
off switch. the center awitch sclects the uF or
pF range. and the third switch offers a ten-
limes increase in resclution 1o the displayed
valuc. In addition. @ BNC-yype output jack is
located on Lhe front pancl

The capacitor 10 be tested 15 inscried into a
universal type of 1pring-loaded connector on
the top of the case That unusual connector
will accommodate test leads and wires upto 12
gauge. The placement of the imput jacks was
chosen 10 kecp the test capaciior as far
removed from the front-panel switches as pos-
sible. 10 lessen the effects of the hands on the
test sample. The jead connected 1o the capac-
tor to be tesied 13 merely inserred into the hole
provided when 1he lever on the conncctor is
pressed, Releasing the lever €lamps the lead
securely in the input Jack,

The C-Probe II is said to operate directly
with counters made by B& K-Precision. CSC.
Dana. Data Precision. Davis, Fluke, Heathkit.
HP, Leader, NLS. Phillips, Polypak. Radio-
Shack. Sabtronics. Sencore. Simpson, Tek-
tronix, or any other counter having regular
repeating gale times of 1. |, or 10 seconds. We

didn’t check &f] of 1he above, but we did oper-
ate the C-Probe I witha B&K-Precision and a
homebrewed unit. Both opersied as specified.
To accommodate various gate times used by
counters. the C-Probe If has an inerna] adjust-
ment (jumper) that can be changed to maich
your particular counter. Not aff counters on
the marketl can be used with the C-Probe fi.
The Hickok series which count for .1 or | sec-
ond and then perform housekecping functions
for 30 uS belore repeating the count cycle is
said 1o be onc of 1he few wandard frequency
counters found that cannot be used with the
C-Probe 1. |t would be advisable for you to
check your counter's duty cycle before order-
ing the C-Probe if.

The C-Probe IT emits a pulse train which
contains @ number of pulses per gate lime that
is directly reiated Lo the value of the capacitor
being tested. Just as an example. using @ count-
er that operaies with a 1-sccond gate interval,
tbe C-Probe I will emit 68 pulses per second
when the test sample Inseried in the input
jacks it a 0682 uF. capacitor and the pushbut.
tons arc adjusted to the uF range and the X|I
muliplier is selected. The counter will display
.068—the value of the capaciior as a direct
readout. Pressing the resolution butign will
now show the resolution in the X 10 range by
causing the C-Probe I to emil 682 pulses.
per-gate inicrval with the resulting readout of
.682, In that position i1 is necessary to shifi the
decimal one place to the left menially, showing
an actua! reading of 0682 uF.

During the tesung of our C-Probe i, we
made use of a few calibration capmcitors with
the following results. A 536 pF unit measured
56 in the X1 resolution while it checked as

continued on page 22

electronic 80’'s!
Here’s What You Learn!

LEARNELECTRONICS THE EASY WAY!

Unique, low-cost, home-study
course prepares you for the

» RADIO-ELECTRONICS

Value packed course teaches you Lhe fundamentels ol AC and DC eiectrcity and
power Supphes, SIrtuns and cirtuil assembly, amphfiess and oscillators. digita)
electromcs sad integrated circuits... plug you leam to solder, read schemaies.
read resistor e0lor codes. kacw all the lates! compane nis. design Circwt boards.
use engmeeiing Proloboards. assembla elecironic projects and ksl It's a
bonanza of everything you always wanted 10 know 3t an unhward of low prite you
can't altard 10 pass upl

Here’s What You Get!

No other comparably priced home study course oifers sa much for so littlel This
amazing. U.S. Goverament. CETA-spproved course includes 230 elecironic
camponents, which you use to perform 20 @xoiing. snshructive ridining acrivities
In addition, you bwid s p#emanant projecls. including bighly useful 3-stage
AC-DC power supply. LED hbneer, Component sybsufution board, aude
amplifier. audible conhnuity wester and iogic probe for pse in digitad ele¢ironics.
All actwities and projects are fully documented in four concise. e2sy-10cead.
slep-by-slep activity menuals. Course-work is presented in Jous, thoroughly
Wustrated lesson manuals.

Moneyback Guarantee!

To prave 10 you there 1s no better value in siectsanics education anywhere we are
ofering yOu an unconditionsl, monsy back guaraniesd 1 you are not fully
salisfied afier examiming your PPG Basic Electronics Course for ten days, jusl
ship it bach to us and we wll relund your money, less only shipping charges

How The Course Works

PPG’s Basic Electironics Course 15 designed for homa Study. You learn step-by-
step Bt your own pace You read the iessons. do 1he activities. take the self-test
quizzes prowded Then. if you need help. you contact PPG Ior #3515tance. Dur
1raining counselors will respond promptly and courlecusly with complete
answers 10 your questions. Yau leam elecironics the easy way!

Complet® course only $169.95!

Free Tool Offer

You've always wanted 1o know mote about electronics Well now's your chance
to 4o 30 wathout signing up For a costiy. long-range Program. This proven method
covers it ol from basic elecincity 10 digital elsctronics and there's an sacelient
chance it wall Quality 1oy employer reimbursement whre you wark Join the mare
than 50,000 studenis. hobbyists and 1echmcians who yearly enjoy PPG
electronic kits and courses. Place your qgrder belore October 31, 1980 and
receive FREE needienose phers and dikes as m honus

Ta Order vour PPL Basic Elecrromcs Course Swnd chack o money order 1or only
$169 95 plus 35.00 shipping chacgei OR H you wan! 1o take advantage of g specisl
10-paymant. Poy At You-Lesm program. send only $21.50 10 recarve your fest pachat of
materis

VISA and Masrer Charge sccepted Calforma resients 400 5% $aies Tax,

PPG Electronics Co., Inc.
14663 Lanark St. « Van Nuys, CA 81402 . (213) 988-3525

WwWww americanradiohistory comm
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" 1c nserTion/ExTRAcTION KiT

MOS-1416 14-16 CMOS SAFE INSERTER

o EX-1 14-16 EXTRACTOR
KIT INCLUDES - ugs-uzl o ’I: g:‘:gg A NS ERTER » EX-2 2440 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST., BRONX, N.Y. 10475U.5.5
PHONE 12171 994 $400 TELER NO 125091

M 08-242.

| WK-7 | COMPLETE IC INSERTER/EXTRACTOR KIT | $29.95 |

[ INDIVIDUAL COMPONENTS

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 795
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 795
EX-1 14-16 PIN EXTRACTOR TOOL $ 149
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 795

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

DK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX. N.Y. 10475 (212) 994-6600/TELEX 125091

CIRCLE 42 ON FREE INFORMATION CAfiD
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B RADIO-ELECTRONICS

EQUIPMENT REPCRTS
continued from page 20

55.5pF when placed in the X 10 mode. A 1.5
uF, 20% unit measured 1.48uF in the direct
mode and indicated 8 value of 1.4884uF in the
X10 resolution range. A ,33 uF capacitor
checked out 10 be 334 direcily and at & resolu-
tion of X 10, it indicated .3336,F.

After using this little unit, measuring only
2.5 X 4 X 5 inches. it can be sad that it
should provide the service 1ecbnician and seri-
ous cxperimenter with all the resolution
needed in the shop or lab. Total weight (in-
cluding 1he battery) is just 6.5 ounces. Accord-
ing to International’s manual. the accuracy is
stated simply as ,25% of the capacitor value in
the pF range and .5% of Lhe capacitance value
in the uF range. In fact. 1he¢ company ¢laims

thal when onc reads the fine print of some
competitive testers. the C-Probe 11 really turns
out 10 be more accurate. The C-Probe I has a
suggested retail price of $79.95. R-E

Regency Model M-100
Programmable Scanner

FEATURING A MUCH SMALLER FRONT-PANEL
profilc than its predecessors. the Regency
Model AM-100 programmable scanner offers
flexibility and operational simplicity

The M-7100 memory includes ten channel
capacily, indicaled by a bright fluorescent dis-
play. Two brightncss levels are switch-selecta-
ble. or the display may be switched off entirely
with the radio suill operaling.

The display indicates channel numbers

rADVAHCE is Proud to Introduce the WESTON )
ROADRUNNER A Breakthroughin Price/Performance
\_ Level of the New Generation of Multimeters ¥,

a measurement.

testing.
SPECIFICATIONS

D¢ VOLTAGE = LoaRacy
| 200mv. 2v. 20v. 200v. 1000v [ o |
AC YOLTAGE

| s0tmv. 2v. 20v. 00v. Ta0v | o |
DC CURRENT

l md, 20ma, M0mA, 2000mE [ 1% I
AC CURRENT

| 2ma. 20ma, 200ma, 2000ma I
RESSTANCE

[ 2000 201 20001, 200k 1. 200m . 20m00 | 0w |

Power Singhe @V banery
\ Banery Lo Up 0 200 twa. with alialing battery

(" The WESTON ROADRUNNER ADMM )
with its *‘beeping’’ Audio Response allows you
to take your eyes off the meter and still take

Now, in a custom-designed field service
unit, important measurement functions can
be HEARD as well as seen. In addition,
functions not previously availabie from
digital multimeters are standard benefits
on this compact, easily handied instru-
ment...a fruly new dimension in the art of
checking and testing. An audio signal
response gudes the operator in testing.
An audio signal response guides the
operator in testing and permits full con-
centration on the task without having to
refer to a visual reading. The clearty aud-
ble "beeping” signal provides instant
answers 0 quick, sure and accurate

Weight 1 1b. Dimensions: 7.5 in. X 3.4 In. x 1.8 In.

-t annd
o~

3

-
=)
P estinisind

Tha Roadrunner ADMM Features

* Six Funchons

* 29 Ranges

« .5% Accouracy on DCV

* 5 Range Audio Response Function

¢ Color coded easy-to-read hont panel
and pushbutions

( B 51RY

e,

& ‘ THE TEST EQUIPMENT SPECIALISTS s\
TOLL FREE HOT LINE v

800-223-0474 ADvAa -
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while 1n scan mode as weli as received frequen-
¢y when a signal is being monitored. Other
characters on the readoul show loss of power.
scan delay, individual channel lockoul, and
search made

A priority function may be selecled so that
the listener will be sure not to miss an impor-
tant uransmission, Conventionally encugh.
Channel | will seize control of the receiver
regardless of mode should the frequency be-
come active (assuming the priority function is
activated)-

Tunming-frequency ranges include: 30 o 50
MHz, 144 10 174 MHz. and 440 10512 MHz.
Sensitivity is specified as 0.25 wV 0n low band,
and 0.45 xV on the high band and UHF. All
scnsitivity figures are measured for 12-dB
SINAD (S/gnal + Noise And Distortion) at
tuncup.

Scanning rate is a rapid 15 channels-per-
second: audio output is 2 wais—entircly ade-
quate for noisy environments such as in mobile
applications.

The physical size of the A-100 is a compact
5/ wide X 24 high X 9% inches decp.
Weight s 3'4 pounds.

Although the top-mounted internal speaker
is ideal for home use, some volume loss may be
expecied in ceriain mobile mounting situa-
tions; adequat¢ reserve volume should well
make up for any decrecase in acoustie sound
level. A mobile mounting bracket and DC cord
are supplied for mobile use. as well as the AC
cord for fixed installation.

Dual power cords (supplied) enable the
receiver 10 be used with 11010 130 VACat 18
walts RMS. or 11.5 1o 15 VDC at 10 wails
maximum,

One¢ innovative feature of the M-100 is a
beep tone that signals cvery time the touch-
entry key pad is pressed. This assures the user
that his command has registered.

The keyboard is of the pressure-pad variety.
s0 the beep is reassuring since there is no
accompanying “'snap” feel 10 the command
when the key is depressed.

Qur lield test

We selected a unit a1t random from a dealer’s
shelf 10 perform our evalvation of the M-100.
We were impressed by the functional styling as
well as cosmetic appearance of the receiver.
The keyboard simplicity was a welcome relief
after sampling other hgh-lechnology pro-
grammables. Needless 10 say, not everyont
needs the sophistication offered in the more
expensive scanners. and the Af-700 helps to fll
that void. Low-band sensitivity was as good as
that found in the more expensive program-
mable o which it was compared. The high
band was nearly as sensitive. and at UHF (he
performance was only slightly less than that of
the comparison receiver,

consined on page 24
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RCA VIDEO CASSETTE
RECORDER SELF-STUDY

SERVICE COURSE

TELEVISION TECHNICIANS CAN NOW LEARN
AT HOME TO SERVICE VHS
FORMAT VCR’S

rAn ever Increasing number of Video
Cassette Recorders are being purchased by
consumers, and many instruments sold earlier
have now provided hundreds of hours of
recorded entertainment. As a result, thare is a
growing demand for VCR service maintenance.

AN

To meet the need of television techniclans
who Intend to enter the field of VCR service,
RCA developed thls basic and in-depth home-
study course. It consists of six instructional
units, an appendix and two video tralning
tapes. Each Instructional unlt is comprised of a
study guide, reference material, workbook and
guiz. Program content includes the basic concepts
of video recording, mechanlcal and eiectronic
systém analysis and servicing considerations in
addition to complete information on mechanical
and electrical adjustments. The two video tapes,
with a combined viewing time of one hour and
forty-two minutes, visually demonstrate
mechanical adjustment procedures.

VIDEO HEAD REPLACEMENT
AND INTERCHANGEABILITY
ADJUSTMENTS

Specific visual inatruction with audio
narration on head replacement,
cieaning procedures and
Interchangeablilty adjustments. Forty-
five Minutes In full color, with subject
matter referenced to the VCR counter
numbhber.

Available separately at: $49.95

VCR TAPE TRANSPORT
MECHANISM SERVICING

Clear, step-by-step sight and sound
instruction on the most commaonly
required mechanical servicing
procedures and adjustments. Fifty-
seven minutes of dynamic visual
demonstratiens in color, with fast, easy
indexing by VCR counter number.

Available separately at: $49.95

SPECIAL INTRODUCTORY OFFER

This complete VCR training course with two video
tapes Is regularly priced at $149.95. For a limited
time only on orders recelved withln the next 30
DAYS we wlill ship prepaid the entlre package at the

reduced price of:
L $134.95 J

YES, Send Me The Technical Training Materials
Indicated Below.

QUANTITY THIS IS YOUR SHIPPING LABEL — PLEASE PRINT
- . Complete VCR Service Caurse With Two Video Tapes
at $134.95 oy . =T e il
— Video Training Tape Only, Titled Video Head Replacement
and Interchangesbility Adjustments at $49.95 Each STREET ADDRESS
i ___ Video Training Tape Onty, Titled VCR Tape Transport
Mechanism Servicing at $49.95 Each C LTy e ISTIATE zip
$_ TOTAL (Enclose Check With Order)

MAIL TQ: RCA Tachnaical Training 1450, 600 N, Sharman Orive, Indisnapolis, IN 46201

WwWww americanradiohistorv comm
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You can
build your own

FRA LI AT ER RN NN FY

Imagine the pride and joy of
owning one of the world's great
atectronic orpans. And save up to
50%. Schobar Organ kits come In
several styles and 8izes to fit your
muaical 1aste and budget. Price
ranpe: $849 to $4 267,

Mail coupon loday for free inlormation.

r--------------

(| The Schober Drgan Corp.. Dept. RE .82
Wast 618t 51, New York, N.Y.

) 43 6181 51, New YOtk 10023

i Plaase send fres Caldlog.

l MNams _ — T——

1 Addresy__ s S e i

1 City. ____State. g

SCHOBER ORGAN!

q
1
]
]
]
]
]
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EQUIPMENT REPORTS
continied from page 22

We would deduce sensitivity of the M-J00
10 be perfectly adequate for metropolitan lis-
1ening purposcs.

Audio quality was excelleni—the unit uses a
voice-shaped passband for maximum intelligi-
hility. Audio level was certainly adequate for
ncarly any imaginable application. Squelch
threshold was tight. allowing response to the
weakes! recoverable signals

Our unit had twg malfunctions: occasional
key bounce (double integer-eniry from one key
press) and incorrect low-band scarch range
{wouldn't scarch what we programmed). We
judged these malfunctions to be a fault in 1hat
panticular microprocessor IC and not a peob-
lem with 1he bassc receiver design

The fluorescent display was adequate for
bright room lighting: although the Af-J 00 was
not tested in & mobile installation. we would
not expect any problems in viewing the display
except in direct sunlight.

As with carlier Touck products from Regen-
cy. 8 special routine allows the Af-700 to be
programmed 10 scarch and scan outside of its
normal frequency range. Some alignment will
be required for great excursions away from the
frequency ranges for which the scanner comes
preset from the factory.

We were favorably impressed with the 3.
100. lts styling. ease of programming. and
bright display are certainly important improve-
menls over earlier models. The Regency M-
100 programmable scanner sells for $299. ft is
manufaciured by: Regency Electronics, [ncor-
porated. 7707 Records Sireer. Indianapalis.
IN 46226.

B&K-Precision Model 3020
Sweep/Function Generator

CIACLE 143 ON FRAEE INFOAMATION CaRD

THE B&K.PRECISION €O, A DIVISION OF DYNA-
scan. 6460 W. Cortland St Chicago, IL
60635, has introduced & small instrument that
will do more different things than 1've cver
scen i only one little box. This is their mode!
3020 Sweep/Function Generator. It's & fune-
tion generator (sine, square and triangle
waves): 2n audio to RF sweep generator {{rom
sub-audio up 10 2.0 MHLZ); & pulse gencrator
{anything from TTL to ramps. sawtooth, cte.)
and & tone-burst generator (rapidly coming
into favor for hi-fi audio tests and others). It
will do so many things that it has a great num-
ber of uses in both analog and digital electron-
ics. Anywhere from the research lab to the
service shop.

It starts with & YOG {Foltage Controlled
Generator) that peoduces precision waveforms
over a range from 0.02 Hz to 2.0 MHz All of
these have eontinuously-variable DC offset so
that signals can be fed to any circuit at the

coniinued on page 26

Prlce Without Sacrifice.

HITACHI V-302 & V152

Put a proven Hitachi dual-trace oscilloscope on your bench

for as little as $695, Our V-152 15MHz model includes un-
precedenied sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation...trace rotation...2-axis
input...and more. Need greater bandwidth? Cur V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features. to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, t0o. (As you'd expect from a
manufacturer with over 20 years of experience “cutscop-
ing” the competition ) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
soope for your dollar than at Hitachi. Write for more details.

Hitachi.. The measure
of quality:
B V-152 15 MHz Dual Trace . . . $695°

B V-302 30 MHz Dual Trace . . . $945°
*Probes included.

HITACHI

Hitachi Denshl Amernica

175 Crossways Park Wesl
Woodbury, NY 11797
(516)921-7200

CIRCLE §7 ON FREE INFORMATION CAHD
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ouTPUT INPUT

INPUT GND.
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Let onComputing~be your
uide to personal comp‘:tting.

Finally, there is
a magazine that
to the beginner.

onCompating is the new McGraw-Hill quarterly that telis
what’s ahead — without talking over your head — in the
1980's with personal computers.

onComputing puts you on target with ali the applications
that go beyond your imagination.

] Personal computers in the home.

[} Classrooms.

[T} They bring computer music

] Electronic mail.

] Robots.

{1 They manage your personalized investment.
[} The list goes on and on in onComputing.

If you're a beginner with personal computers, get the
most understood magazine on computers, onComputing
And even if you're an experienced computer user,
onComputing has the information you need in today’s fast-

growing personal computer market. ot

1'hin
Get onto onComputing. Call 800-258-5485.

® | coComputing Subscription Dept P.0. Box 307, Martinsville, NJ 08836
I DOMESTIC subscription rate.
| O US. | yr. (4 issues) @ 58.50 (] Canada & Mexico, 1 yr. (4 Issues) @ 510.00
I FOREIGN fto expedite service, please rernit in U5, funds drawn on a US. bank)
| [ Europe {and all other couniries, except above), | ¥r. @ 512.00 — surface delivery,
I 3 Bill Visa [0 BHI Master Charge [ Bill me {North America only})

Burssasand 30y Taam -G MOUR 2PRR
— e e g —— — —

| e — ===

e =z Ty =

' “Treet/ Apartmen Number b

l'uty N L R Swmte/Province/Country  Gode

| 1840 |
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EQUIPMENT REPORTS
continued from page 24

correct bias level, positive or negative. Since
this is a voltage-controlled circuin, it can also
be made to sweep any given band of frequen-
cics by feeding & ramp, sawtooth or sinewave
voltage into the GCV jack {Generator Control
Voliage).

Sweep can be done with cither the internal
or external conrol voliage. Scope setp for
display of frequency response is simple. The
control voliage {intcrnal) 1s brought out 10 the
GCvV OUT jack. and this can be used for the
horizontal deflection of the scope. Lincar or
logarithmic sweep can be used, by pushing the
switch button. Sweepwidth is variabie up to a
1000:1 frequency ratio. One continuous sweep
can cover the entire mudio frequency tand
from 20 Hz 1o 20 kHz. The sweep is Mat: bet-
ter than 0.3 dB up to 2.0 M bz, with sincwaves.
Any of the three waveforms can be used in the
sweep mode. but the sinewave is marc or less of
a slandard.

Tone-bursts are also getting very popular for
some tests. and necessary for others. In this
mode, an external signal gates the output into
alternate on-off periods. Any [requency or
waveform can be used. and the on-off ratia can
be adjusted. Special circuitry makes the bursts
of signal start with an even hall-cyde, either
the negative or positive. This makes locking on
a scope much casier, and also eliminates tran-
sients and odd harmonic componcnts that
might cause problems.

Using an exiernal AC modulating signal.
you can generate an AM ugnal at any modula-
tion percentage. The modulation is set by a
control on the panel. Only 1.5 volts of signal is
needed 10 get full 100% modulation. The 3020
<an produce a full double-sideband signal. with
any amount of carrier-suppression. The carrier
suppression is set by a front pancl control. You
can kill the carrier entirely and se¢ only the
sid¢bands

A variablc-symmeiry conirol is provided.
This control can make & trisngle 1Mo & saw-
tooth or ramp, adjus! a squarewave 10 meke
positive of negative going pulses of any width,
or make a “slewed sinewave™ which is & really
weird waveform! Frequency of pulses. ramps,
¢tc. is controlled by the main tuving dial and
the multiplicrs

You can make tone-bursts by using an exter-
nal gating signal. The oscillator frequency can
also be controlled by a DC voltage. Feeding an
AC voliage tn here will give you frequency
modulation. A ramp voliage here sweeps the
frequency over any desired range. Maximum
voltage needed for full-range sweep s 10
volts.

All eutputs are 50 ohms. The amphtude of
the output is controlled over a range of 0-10
volts peak-to-peak into 50 ohms. There is a
variable attenuator with a range of 0 10 —20
dB, and three step atienuators, — 10 dB. =10
dB and —20dB; Lhis gives you a towl of up to
60 dB of aticnuation if needed

Controls are¢ simple. plainly marked and
easy to use. There are ten comirol knobs on the
front panel that will give you any of the out-
puts you nced, The most-often used outputs
are controlled from the front. with jacks for
the generator control voliage output. control
voltage imput. & TTL output at a fixed ampli-
tude (frequency sct by main dial) the AM (N
jack for external modulation, and the GATE N
jack for external control of tone bursts, on the
rear panel. All of these are “phono™ jacks; the

continued on page 28
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Hand-held computer poweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

B&K-PRECISION’s new microcomputer
controlled Model 2845 is a major advance
indigital muktimeter technology. Ata price
comparable to ordinary manually operated
units the 2845 bnngs microcomputer intel-
ligence 1o a handheld portable DMM.
When applicd to & circuil. its computer
selects the range providing mazimum
resolution without the slow “hunting™
action characteristic of many bench-type
autoranging DMM’s.

The 28435 is certainly the mos1 user
oriented hand-hcld DMM avaitable.
No other DMM can march its specd and
simplicity of operation. With tilt stand.
large display and optional AC power
adapter. it becomes a remarkable inex-
pensive bench DMM.

Microcompuler autoranging speeds
operation and stubilizes readings

Auto-skip program lor best resolution in
least tlime

Easicsl, fastest-to-use DMM available
0.1% basic DC accuracy

I¥: digit. 0.5 LCD display

Conlinuily 1esl “becper™

Range-lock. holds selected range

Measures AC/DC voliage: AC/DC current:

resistance

Meets tough U. L. 1244
safety standards

CIRCLE 20 ON FREE INFORMATION CAAD
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Available for immediate delivery
from your local distributor. Call
toll-free 800-621-1627 for addilional
information and the name of your
lucal distributor.

A€ RECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 « 312/489-9087

inil. Sis,, 6460 W Cotlland 51, Chicago. IL 60635
Canadan Sales. Allas Elecironics, Ontano

Model 2845 $175

N osel w3aB0100
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1 RADIO-ELECTRONICS

s TLD
LV SHET
% ¥ ELECTROMICS TECHNICAL INSTITUTE
Degt. 20100

—-----q

Are YOU prepared
for the

ELECTRONIC
EIGHTIES ...

.« . the decade thatl promizes exclling
advances In a sHii-young leid?

Not many are. But you could be
through ETI'S advanced home study
trainlng methods. Il's not an easy field
but we make it easier to learn and
easier on your bank accounl. too.
We're a small school but we're BIG on
service and our statt s dedicated to
helping you IF youre ambitious,
qualfied and eager 1o learn.

Select from our basic courses. career
programs or advanced courses. Mix
and match to it your needs and goals.

Send TODAY for our FREE catalog or
for faster service. use (he toll free
telephone number below, day or night.

CALL FREE DAY OR NITE
1 800 621 5809
FROM ILLINOIS BOO 372 5358

153 West Myl St
Lancaster, Ohko 43130

.’-l ‘1\"
Orno License
OE83H
---------------l

ETl Home Study, Dept. 20100

153 Wesl Mulberry !
Lancaster, Ohia 43130 )
Please rush FREE calalog on glecironics i
opportunities and training. 'm lnteresied in 1
_Basic  __ Career _Speciatized ’
Advanced ]

]

Hame .
Addrel’ . .
CityStam/Zip . 3 -

CL L N N T
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EQUIPMENT REPORTS
continued from page 26

main 50-chm output on the front pancl is a
BNC. There are 1en pushbutton switches on
the front pan¢l. These coniral the waveform
sclection, atienuation, and the other functions,
like lincar or log output, CW/AM, normalf
inverted (fof reversing polarity of pulses if
needed), and the external-internal control
switch. All ten of these controls are push-on,
push-off 1ypes.

All of this comes in a small box only three
inches high and less than a foot wide. All of the
¢antrols ar¢ “man-sized” and spaced so they 're
casy to get at, Frequency is controlled by a
variable dial calibrated from 0.2 10 2.0, and &
seven-siep multiplier switeh, from X1 to
X 1000. For uses needing a very precise fre-
quéncy, a2 counter can be used. Normal fre-
quency accuracy is given as + 5% of fuli-scale
reading.

Let’s look mt just a few of the things you can
do with this instrument, previously either very
difficult or darn near impossible. We won't
have spece Lo cover them all. You can sweep-
align the IF stages of any AM radio. You can
sweep-align the AM broadcast band. including
RF stages. ¢tc. Discriminators on FM commu-
nications receivers with a 455-kHz 2nd IF can
be aligned. Dignal logic circuits of all kinds
can be checked out.

You can test tone-burst decoders at any fre-
quency. In these, a given (requency must be
received for specific lengths of time to make it
work. (2250 Hz for 120 milliseconds, eic.).
The frequency can be set accurately with a
counter and 1he burst-length set up quickly on
the scope.

Here's the one that impressed me. With the
model 3020. you can check 1the modulation-
limtter on any CB radio in a matter of seconds.
Just feed in a tone burst a1 2ny frequency in
the sct’s audio range. Display the input signal
on the top trace of a dual-trace scope. Feed the
limiter output to 1he lower trace. Set the dura-
tion of the burst so (hat It is slighily longer
than the specified attack time of the arcuit.
(Attack time: time beiween the arrival of the
signal and when the full compression is ¢ffec-
tive.) This ts very casy to see on a calibrated
scope. You can NOT do this with a continuous
tone signal. Any frequency within the audio
band can be used.

You can check everything in audio circuliry;
amplifiers for frequency response, linearity,
Ratness. clipping. you name it, Speaker sys-
tems can be Lested for frequency response. and
the impedance of the speaker o network found
quite casily. For clipping tests. there is nothing
that can beat m triangle wave. Even the siight-
est tendency 10 clip will show up by 1he “blunt-
ing” of the sharp pcaks.

I would aiso like 10 hand the wniters of the
instruction manual & large bouquet! It's 68
pages long. and covers & greal many specialized
tests in great detall. Every detail is shown,
including illustrations of exactly how the
equipment is hooked up. and what the output
should look like. No room to list them alt. but
this is & very good handbook on the uses of
such a versatile instrument, It'8 one of the best
instrument-operating manuals that ['ve ever
run across, and |'ve seen quite m few. This is
quite & lot of instrument for 8 modest price.
and one that should make servicinga lot easier;
we can all yse something like that: The B& K-
Precision mrode! 3020 has a suggested retail
price of $350, R-E

more reports on page 32

WwWwWw americanradiohistorv comm

SC-2 gives
your cartridge
more than
The Finger!

The famous $C-1 stylus
brush (standard of the record
and hifi industries) now has a
synergistic fluid called $C-2.

SC-2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine-metal cantilevers
against the corrosive effects
of many other “cleaners.”

The Discwasher SC-2
System. Stylus care you can
finger as clearly superior.

discwasher’

PRODUCTS TO CARE FOR YOUR mMUSIC

1407 N. Providence Rd.
Columbia. Misscurl 65201
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Now in one convenient, workbench guide. . .

INSTANT SOLUTIONS TO YOUR
ELECTRONIC TROUBLESHOOTING
PROBLEMS — FOR ONLY $2.09!

Imagine! All the valuable nuts-and-bolts instruction you need
to slash working time. . .and make more money! For just $2.09!

That's what you in WORKBENCH
GUIDE TO ELE ONIC TROUBLE-
SHOOTING by noted electronics authonity
Robert C. Genn. Jr. This comprehensive
source of useful electronics know-how gives
you page after page of sensational tips.
techmques and shortcuts that ¢can help you
take on more jobs. . .finish them faster. . .
make better repairs. . .and reduce callbacks!

what's more, WORKBENCH GUIDE
shows you how 1o save money with “home
brew’" test circuits that do the same job as
expensive equipment—at a fraction of the cost!

No gimmicks! No obligation!

You'd normally have to pay $12.95 1o benefit
from the wealth of knowledge WORKBENCH
GUIDE contains. But you pay only $2.09! It’s
our way of introducing you to the Electronics
Book Service — the no-risk book club that
keeps over 50,000 technicians, troubleshoot-
ers and hobbyists informed of the best and
most useful books on electronics.,

We chose WORKBENCH GUIDE for our
introductory offer because it’s representative
of the many outstanding selections we make
available to our members.

Join now as a trial member of the Electronics
Book Service and you'll receive your copy of
WORKBENCH GUIDE TO ELECTRONIC
TtBsg)lgLESHOOTING for the low, low price
of §2.09.

Once you have paid for your introductory
selection. you are under mo tion 10 buy
any other club offering. That's what makes the
Electronics Book Service so unique.

And, even if you never buy another book,
you'll still be informed every four weeks of the
most useful, valuable new ks in the field,
available to you at generous savings.

Just ook at all the
electronics information
your $2.09 will buy!

WORKBENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING provides hundreds of
sharp ideas and sure-fire techniques for solv-
ing even your most difficult troubleshooting
problems.

For starters, you get sltep-by-step instruc-
tion in how to build your own test gircuits from
components you probably have in your junk-
box now. They'lt hetp you do everything fas-
ter. , .without having to pay for high-priced
testing equipment.

Then you discover how te quickly locate al)
types of malfunctions in electronic equip-
ment. . .and how 10 correct each problem with
minimum inconvenience.

And, you get no mind-boggling explana-
tions. Just straight. easy-to-follow directions
for techniques that really work.

WORKBENCH GUIDE is packed with tips
and shortcuts that will save you time and
money:

o How 1o use resistors in place of expensive
transformers

* How to make a lime-saving graph for de-
termining input impedance

® How you canmake a simple instrument that
measures resistance better, in special cases.
than an ochmmeter

et

® How 10 construct and use a simple OP AMP
tester
* How to make a device that can determine
total harmonic output. as distinct from each
frequency of the output )
o How you can knock together a simple. easy-
to-use substitute instfument—f{rom compo-
nents lying around in your shop fght now—
instead of shelling out big money for a signal
generator with metered output
* How to perform simple, but effective fre-
quency measurements with a scope

Plus much, much more!

Fully illustrated!
WORKBENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING contains over 100
easy-to-follow charts, tables and illustrations
to help simplify the techniques and shortcuts
you'll be using.

Here are:
s Charts for easy conversion of decibels and
vollages
® A table for RF increase vs. percent of modu-
[ation
® Conversion factors for areas, volumes and
capacitance-to-reactance
® A test set-up for |F amplifier AGC trouble-
shooting
® A tesl set-up for testing tniacs
WORKBENCH GUIDE TO ELECTRON-
1IC TROUBLESHOOTING is the best source
there is for Jeamning how to save time_ frouble
and big money on instruments and equip-
ment. - .and geting instant answers for up to
99% of the troubleshooting problems you en-
counter. That makes it a perfeci way to intro-
duce you to the Electronics Book Service.

Begin your membership today.
Mail this coupon now.

All Kou need do 1o begin your trial membership
in the Electronics Book Service is fill out and
mail the coupon below. When we receive it, we
will ship your copy of WORK BENCH GUIDE
TO ELECTRONIC TROUBLESHOOTING
at once,

Remember, the Electronics Book Service has
no additional book purchase requirements.
Once you've paid $2, lus shipping and
handling—for WORKBENCH GUIDE TO
ELECTRONIC TROUBLESHOOTING, you
don’t need to purchase any other selections!

Why delay? Mail the coupon below 10 get
your copy of this $12.95 benchside guide %or
only S‘Z.U%—.’md to receive all the benefits of
membership in the Electronics Book Service.
Fiil out and mail your coupon right away.

ELECTRONICS BOOK SERYVICE

Membership Enrollment Center, P.O. Box 42
West Nyack. N.Y, 10995

Please enroll me in the Elretronkes Rock Service

r

Here is the
practical and
| efficient way
in which the
| Electronics
Book Service
| operates.

' 1. When you enroll as a member, you re-
ceive—for only $2.09 (plus shipping and
handling, with tax where applicable)}—your
copE of WORKBENCH GUIDE TO
ELECTRONIC TROUBLESHOOTING.
g‘his 15 the only book you are committed to

uy.
2. Thereafter, you are under na obligation
to accepl uny minimum number of selec-
tions within any time limit. You can take as
many or as few as you wish. And you may
resign at any time with no obligation once
Eou have paid for your copy of WORK-

ENCH GUIDE TO ELECTRONIC
TROUBLESHOOTING.

3. On selections you do accept, your mem-
bership entitles you o a discount from the
publisher’s price. This discount is available
to members only and provides you with
substantial savings.

4. Every four weeks we'll send you a free
mailing describing the curvent selection. If
you want the selection. no action is re-
quired. 1t will be shipped to you automati-
cally. If you don’t want it, just retumn the
can!thau 13 enclosed with the mailing.

5. You have at least 10 days o decide
whether or not you want 1he selection. Re-
tum the card so we receive it o later than
the date specified, If you don’t have 10
days to answer and receive an unwanted
selection, returm it at oUr expense.

6. Each mailing also describes i number of
afternate or additional selections, also
available to you at the special discount
price for members.

ABOUT THE AUTHOR
Robert C. Genn is the Director of Engineer-
ing at Columbia College in Los Angeles,
and President of the Genn Technical Insti-
tute. He has been involved in the electron-
ics field for more than 20 years as a Field
Engincer, Director of Engineering and
Elecironics. technician and instructor. Mr.
Genn is certified by the California Institute
of Technology 10 teach technicians to trou-
bleshoot. service and repair microwave
[ systems.

-8
6699-AA(1)

on a tnal basis. As my Tntroductory selection under

this trial membership. send me WORKBENCH GUIDE TO ELECTRONIC TROUBL ESHOOTING.

]

]

1

I

]

]

]

: free of chatge and will
| additional ¢iub selections.
]

: Name _
: Address
: City_
]

for only $2.09 plus shi;lapn'n' and handling. with tax where applicable. | am 10 receve announcements
b entitled to full privileges as a member—without obligation to buy any

8 —_Zip )

Offer imuted to new members (U S, and Canada oniy), Net avadable i Huwa of Quebec.
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Heath /Z.enith Instruments:

New 10 Hz-225 MHz
Frequency Counter

Healh/Zenilh instriiments are
professional units that give you
good value for your money.
Awide selection to let you choose
the unit with the features you
need — without paying for a lol
of bells and whistles you dont.
Manufactured 1o strict Heath/
Zenith standards. Inspected at
every step of assembly lo assure
performance to specifications.
They re built to last; built to give

New 5 Hz-512 MHz
Frequency Counter

159%

* 10 mV typlcal sensitivity

¢ Single input gives entire range
¢ Crystal-conirolled dme hasc

* (1.1,1.0 necond dual dme gates
¢ Ful) voltage protection

¢ Ensy-to-read 8-Digli display
338" 725" WxB.0"D

SM-2410................ ...159.95
152 30 shipping & handling)
SMA-2400-1, Antenna . .9.95

(51,60 shipping & handling)

529995

* |deal for 2.way UHF work

¢ (hentzed: high-stabllity.
crysial imebanse

* 5-Digl) resolution

* 10 mV (ypleal sensidvity

¢ _01,.1,1,10 second gale tlmes
(o il your noeds

¢ Trigger level conirol

¢ I'reqquency ratio functlon

¢ Period funciion

* 425" x10.0"Wx13.0°D

SM-2420 - .. 298.95
152.75 shipping & handling)
SMA-2400-1. Antenna . .. .8.95

151 60 shipping & handling) =

you reliable service. 61 U.5. and
Canadian locations offer service,
should it ever be necessary.
whether you need a test insiru-
ment for electronlcs service
work, manufacturing and design,
or serious hobby applications,
Heath/ zenith instruments are

a good choice. The setection
offered here is just part of our
tolal instrument line. Order
TOLL FREE 800-253-0570.

New Hand. held
512 MHz Counter

179

Hand-held Multimeter gives 0.1% accuracy

512995

¢ Measure voltage: current, resis(ance
¢ Bany-10-read Liquld Crystal Display
* Five DC vollage ranges — 200mV-1000V

* Five AC voltage renges — 200mV.750Vrms
¢ Pour DC current canges — 2mA-2000ma
* Four AC current rangen — 2maA-2000mA

¢ Six resistance ranges — 200 {1.20M{)
¢ Uses one 9V battery or 120/240 VAC
+2.0°Hx38" Wx7.5"D

STt e R .129.95
13175 shipping & handling)
IMA-2215-1 Leather Carrying Case .. 14.95
{5160 shipping & handling)
PS-2350 120VAC Barlery Eliminator ..4.95
($1.60 shipping & handling

PS-2450 240VAC Battery Eliminator . . 14.95
i$1.60 shipping & handling)

WwWww americanradiohistorv comm

¢ Baay-to-read 7-digit display
* 10 mV typical sensithvily

¢ AC or batiery operstion

with automath decimal point
placement
¢ Leading zero blanking
¢ Crystal-conirollcd ime hase
* Full voltage protection
*20"HX3.38"WxAa25"D

5M:-2400 ,

181.90 shipping & handling!
PS5-2404 120V Battery Eliminalor/
Charger (required)

5160 shipping & handling)
PS-2405 240V Battery Eliminator/
Charger (required)

151.60 shipping & handling)
SMA-2400-1 Telescopic
Anlenna . A o O
(51,60 shipping & handling)

¢ includes nickel-cadmium hatteries

¢ .1 second and 1 second time gates

. 179.85

.4.95

. 12.85

.9.95
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professional quality, excellent value

General-purpose
Power Supply

521000

* Supplies B+, C— and filament
vullagrs

* 0-400 VDT output a1 0-100 mA
contlnuousk (128 mA intermlitieni)

* Duipul variation less than 1% from
na load (o full lnad for 100-3400VTHG

* Ripple Ioss than 10 mVrms

* Duipw imprdance t0 ) from
1}C-1 MMx

* C— Voltage 010 —100 YDC 51 1mA

¢ Filament voliage 6.3 VAC at 4 smp.

¢ 55711 x 1338 " Wx11.26"D

Sp-2717 .
($4.40 shipping & hand.ling]

. 210,00

Tri- Power Supply

*185%

* Fixed 5 VDC al 1.5A and (vwe conlln-
uously-adjusiable 0-20 VDC a1 500mA

* Interconnect oulpuis ln any
combination

» Cluich-coupled 20 VDO supplies for
dual-tracking operation

¢ All outpuis short-clreull prooi

* Ripple and noise less than 3 myrms

¢ Load or live regulation provides
less than 0.1% (20 mV) variation on
20V supplies and Icss than 2%
variadon gn 5V supply

* 4S5 Hx 1075 " Wxa0"D

Sp-2718 | .
3315 uhlpp[ng & hand.li.rlgl

185.00

Dual-irace NC-10 MHz
Oscilloscope

650

* Two vertical Input channels with
10 mV/cm sensitivity

¢ 11.slep attenuator for 10mV/cm
to 20V/em dcilection faciors

® 19-step horizonial ime base from
02 gec/cm to 0.2 unec/cm

® Vertical accuracy whhin 3%

¢ X8 horizonial expansion

* Calibrated 1V peak-to.peak sguare
wave signal

* 38 ns vertica) rise ime

* Automatic triggering

® 120/240 VAC, snviich-seleciable

*6.8" (1x128"Wxlna‘D

50-4550
{$5.50 shipping &. hand.li.ng]

. B50.00

Order TOLL-FREE:
S00-253-0570

8:00 AM o 8:00 PM Eastern Time M-F Sorry. toll-free senace nol
available n Alaska, Hawasi or Michigan. Call 616-382-3411, 24 hours

a day. seven days a week, TLX; 72-9421

Sine-square mave
Audio Generator

¥185%

* ] 1ix-100 kX frequency range

* 0.003.10 Vrmes sine wave output
110k} load]

* 0.003-1 V sine wave oulpul
1800t loadl

* Meter callbrated in volis and dB

* =G2 to +22 B ranges

* 0.L.10 ¥ sulre wave notpul
izo00 it load}

* 50 nanosecornd risetime

" 5137 1tx1325"WxT.0" D)

5G.5218
Is2.85 shlppmg&.hand.lmg]

.185.00

HEATH |
e

Combination x1, x10
Scope Probe

52995

® Swlich-seleciable x1 and xt0 atien-
uation at probe iip

* Center (groundl swiich position
allows quick zero level check

* DC1o 15 Mixix1) and DC to 80 Miiz
(x10} andwidtha

* 4.0 NG (x10] risc tme

* 1nsulating tip, BNC tip adapien
iCHdprinsulated compensation
rapaclior adjusiment tool, vinyl case

PRW.105 29.95
51,60 shipping & handlmsl

Instruments

Dept. 020-704. Benton
GX-383

For Informatlon on other ileath/2enith Insirumesals wrile:

Harbor, MI 43022

61 Service locations
throughout 1he Unlied
S1ates and Canada

To receive your order faster, charge i(!

Use your Visa MasierCard or Heath Revolving Chl‘:g
Please have your card or account number handy whet you call.
Heathkit Elecirordc Canters

— T :.“.h.'?.:.?;’:h:.".‘;ﬁm’;;"
algd= while pages
x\g_zf. “Unies :f\hﬂ!!d‘ll’lul

b Electronics Corporal
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EQUIPMENT REPORTS
continued from page 28

Texas Instruments
TM990/189 Single-Board
Computer

THIS SINGLE-BOARD MICROCOMPUTER IS A COM-
plete sysiem that includes ROM, RAM,
input and oulput devices, and uses the
TMS9980 microprocessor. It is one of The
most sophisticated of “lcarming modules™ be-
cause of an unusually comprehensive operating
system thal includcs the Unibug monitor and a
line-by-line assembler. A 43-key caleulator-
like terminal Is the primary inputfoutput
device. A pieroelectric speaker and four LED's
that are wired Lo the lower four bits of the user

CIRCLE 104 ON FREE INFORMATION CARD

1/O port are additional on-board ouiput indi-
cators.

Besides the full complement of firmware
and versatile alphanumeric terminal the

arer fimar o &
CaAPACHAnTe melar
Weaky worth of fun

of practical 0On-
Struction projects
with & range of
Apdio ouIDLEE trim

ideal book for both

! CASH HOW

Electronics Paperback Book Club
Quality Paperbacks at Affordable Prices
Buy two, get one free!

Select the books you want or join the ciub now, Either way you earn a free book and
can qualify for discounts of up to 20% for the next year.
Here are 5 great books to start your membership. Select the ones that you want to read.

50 CMOS IC HANDBOOK OF | RADIO CIR- 28 TESTER PROJECTS IN

PROJECTS 1€ AUDIO PRE- |CUITS USING | TRANSISTOR |OPTO-ELEC-

$2.95 AMPLIFIER & |IC'$ $3.50 PROJECTS TRONICS $3.50

A tmscinating col- | POWER AMP- [ Daicrines 1CBand | $2.95 Includes s number ol

faction of propect 135 of 4

Dot seouna CMOS | S GO vers [ 2aling ot e B S s

1C's Everything 'rom Both AM and Fi s#ls . Fnthusiasis In.
Uttramanic Trans

anslecironie egy | $2.95 210 covered. 51080 | minnge. Program. Cluded are sbmple

timer W0 o ani- Irctudes & varaty decooer Cirouits 3 Circunts using

g quadaphonic
devicet e inchuded | Togiar Sirgn, Whnd-
2 'CI d h:"mm' shigk) Wepwr Con-
ong-C saDhone

250 mW 1o 100W. Thir | recatver [0 B sef of trol And 22 mone

orcuits for as-

bagnner and ad- sembling a com- hght ranamis-

vanced enlhutias Plete FM set [ Bon and pholo-

wlike I Graphic propcts
S ————pp— o (1] W e ] ] [OOSR PPN —

mabiaIhemnorLiy LED'S & well as

mane soghisticaied
cengnre such a3
intra-rwd trans-
multers and de-
Whory. modulated

Touch Swiich, Duode

You'll want to buikd
vty Ofve Of Them

! ['ve checked off three books that | want to buy. Fve included payment for bwo o them at the full list !

4 price. | undersiand the third book is FREE
515 lor & 15% discCount

ve cheCked ol 1he book | want FREE and have intjuded my $15 membershiP fpe. | undersiand thal
this jae makes ma m membar of your Book club tor orwe year and Lhist dunng that ime | can erder as
m#ny books as t want and deduct 15% from the I8t price.

$23 for & 20% discount

ve checked off the Iree DOOK and have enclosed my $25 membership fee 1 understand that this fee
makes mé & member of your book club for one year and thal during that tme | can Ordeér as many
books as [ want and deduct 20% from the lial price. | turther undersiand thal | can use my $25
membership fee as & Credit 1oward future purchases

Sknature
NAME
Address
Title
50 CrmOS Proj $2.93
Handbook of 1G Audio
Construction $2.95

Radio Circuits Laing 1IC's $3.50

28 Tested Transistor Projects $2.95
Projects in Opto-Elecironics $3.50
$15/15% membership _
$25:20% membership

MAIL TO:
ELECTRONIC

'
I
I
'
'
'
1
1
I
'
'
'
1
I
|
i
1
: City. Stata
'
1
'
1
1
'
1
1
1
P
'
'
v
: TECHNOLOGY TODAY
'

17 Slate Lane Central Islip, NY 11722

Shipping (25¢ per book)
Sales Tax

Tip

Quantity Tolsl Price

Sublotal

State resisants)
Tolal .

No Canadian Orders

WwWww americanradiohistorv comm

TA1990/ 18% University Module is supported
by over 8300 pages of documentation Two
thick books are part ol the package: onc a
user’s guise and the other & micraprocessor
text intcnded to be used [n combination with
the computer for & university course. Yery few
instructional systems give you the same scnse
of confidence imparted by the Universily
Module. Virtually every question can be an-
swered by referring to the 1ext, tables or sche-
matics. Data sheets describe the EPROM,
RAM, ROM, the TMS990! programmable
systems nterface (PS1), the TMS9902 asyn-
chronous communications controller and the
TMS9980 microprocessor which are either
part of the sysiem or can be added as options.

Emphasis is placed on thc memory-to-mem-
ory architecture that. when skillfully applied.
gives fpst computalion and efficient memory-
space use. There is no accumulator @s such in
this microprocessor family. When adding or
performing arithmetic or logical funciions. two
words in memory can be operated on and the
result stored in one of the memory locations,
all under the contral of & single instruction.
The TMS9980 processor used on this baard is
a limited version of its big brother and is
mounted in a smaller 28 pin package thai can
address only 16384 bytes of memory {com-
pared to 65536 bytes for the TMS9900). Inci-
dentally, when deating with a | 6-bit computer
you tmust be careful to distinguish between
words and bytes since bytes are 8 bits long bul
words 16 bits.

The on-board terminal includes keys for the
full alphabet and punciuation marks, although
several are difficult to identily becanse of the
limitations of & 7-scgment LED display. Al-
though the board can be interfaced 1o an RS.
232- or TTY-type terminal. the only advaniage
this approach offers is & permanent hard-copy
record. The built-in terminal gives lull system
control in contrast to the partial control imple-
mented by many single-board systems.

Output can be directed 1o the terminal’s ten-
digit LED display. an extcrnal terminal. the
piezoeleciric speaker. of the four singlc-ele-
ment LED's. The companion text has & Morse
code program that produces speaker output
tones in response to pressing the alphabetic
keys. Amazingly short, this program is an
excellent example of 1he power of the 16-bit
Processor.

Programs can be stored on audio casselte
tape using the on-board interface circuitry.
Level detectors and amplifier stages are in-
cluded o produce reliable recording on stan-
dard casscite recorders that have auxiliary
input and earphone outpul jacks.

The Unibug monitor responds to |5 com-
mands that let the user save and load pro-
grams. call the assembler, and read and modify
memory. pointers, registers and the program
counter. Programs can be executed up to a
specified breakpoint.

The ROM-based assembler converts assem-
bly language mnemonics 0 machine code.
Two-character symbols can be defined and
backward references arc satisficd as sufficient
inlformation is gathered. The assembler can be
reenitered at will without destroying the sym-
bol table.

The standard IK RAM user memory is
expandable o 2K on-board, and up 10 83K
extcrnal memory can be added. Sockeis are
included for a TMS59902 and other parts Lo
implement an E[A RS-232C or TTY scnal
interface port. The board includes space for a
cassette recorder molor Telay that is controlled

continued on page 38
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| ]
Beckman brings a
| ] | ]
w dimension to hand held
. = Now you can measure the exact power content
Dlgltal MUItlmtcrs of any signal — regardless of waveform. Beckman

delivers the new TECHT™ 330 multimeter with
true RMS capability and many more fine
performance features for just $200.

Unlike the common average responding
‘ multimeters calibrated to measure only sine waves,

the TECH 330 with true RMS capability gives
you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circuit
generating a non-sine signal.

The TECH 310 also accurately measures the
entire audio band up to 20 kHz. But that’s
not all you can expect from Beckman's
top-of-the-line multimeter.

II ‘Measurement Comparison Chart |

True RMS capability
at an affordable price

—_— —

Wawcisorm I“"'"'“ Boizia Carrsct
Pk = 1 Vell) I [ | TRCH X | Aaadling |
|lh|I'-l
R o707V erory o 7oTY
N Were WeoARed e Wi ek e
_________ 0200V o707V arary
o |
[l Weve Reciied Bine Warvs T e——
0387 o500y asoov
Lot |
it o O Tl e Y| —
Bauers Wi
e A oW 1 00w 1000V
¢ |r| ||||| U Ul n__ L
[ Triammaer Birwreei Were [ T
e aBasy 0577V osrry

You also get 0.1% basic dcV accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test funciion, 22 mcgohm dcV input
impedance, and an casy-to-use rolary switch,

With so much capability in hand, you'll be able
to depend on the TECH 330 for a long time.
That's why Beckman designed it tough enough
to go the distance.

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And 1o furthcr ensure
reliable, trouble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding. 2000-hour battery life, gold switch
contacts. and fewer electronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman's complete iine of digital multimeters,
starting at $110.

To find out which of our 500 distributors is
nearest you, call:(714) 993-8803 or write Beckman
Instruments. Inc., Electro-Products Group,

2500 Harbor Boulevard, Fullerton, CA 92634.

BECKMVMAN
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“11 youre going tolearn
electronics, you might
as well learn 1t right!”

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

WWWW americanradiohistory comm
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You've probably scen ad-
vertise ments from other
elccironics schools. Mayhe you
think they're all the same.
They're not!

IE is the largest indepen-
dent home study school in the
world that spe lzes excin-
sively In electronics.

Meet the Electronices
Specialists.

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

at's why it makes 80 much
sense to go with number one .. . with
the specialists. . .with CIE!

There’s no such thing as
bargain education.

If you talked with some ofour

Fraduatcs. chances are you'd find a
ot of them shopped around for their

training. Not for the lowest priced
but for the best. They pretty much
knew what was avallaElc when they
picked CIE as number one,

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

Because we're special.
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto|t. ..

Our step-by-step learning
includes “hands-on™
training.

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

But professionals need morce
than theory. Thats why some of our
courses train vou to use tools of the
trade like a 5 MHz triggered-sweep,
soltd-state oscilloscope vou build
vourself—and yse to practice trouble-
shootlng. Or a Digital Learning
Luboratery to apply the digital theory
essential to keep pace with electronics
in the eighties.

Qur specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
QOur ¢xpuerts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
to learn at their own pace. There’s no
ressure to keep up. .. noslow
earners hold you back. Ifyou're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to your
own level.

Enjoy the prometness of
CIE's “same day” grading
cycle.

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

CIE can prepare you for
your FC{! License.

For some elcctronics jobs, yon
must have your FCC License. For
others, emplovers often constder ita
mark In your favor, Either way, it's
government-certified proofof your ,
specific knowledge and skills!

More than half of CIE's courses
prepare you to pass the governmcnt-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

r-—---------------l

For professionals only,

CIE training is not for the hobby-

ist. It’s for people who are willing to
roll up their slceves and go to work

tobuilda career. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
{:lete information on independent

ome study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any ques-
tons you may have.

ail the card or the coupon or

write CIE (mentioning name and
date of this magazinegat: 1776 East
17th Street, Cleveland, Ohlo 44114,

Cleveland Institute of Electronics, Inc.

1ClI
I

WWWwW americanradiohistory comm

1776 East 17th Street. Cleveland. Ohio 44114
Accredited Mamber National Homa Sty Councit

. [} YES...Iwant the best of everything! Send me my FREE CI1E school
catalog — Including details about troubleshooting courses —plus my FREE package
. of home study information. RE-97
. Print Name_
Address._ Apt..
. City SRS E.
. State Zip.
. Age _Phonc {arca code)
Check box for G. |. Bill information: [1 Veteran O Acttve Duty
] MALL TODAY?
|

9 0861 YIFOLDO
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You can do it thanks to SGL WABERe
multiple outlet strips. There are over
100 versalile models with unsurpassed
quality workmanship. Each exceeds
Mational Electrical Code standards and
is safety tested. !deal for organizing
your work area and having extra
outlets exactly where you want them.
Over 2.000 etectronic distributors carry
the SGL waber line. Send for our free
24-page catalog. today!

SGL WABER Electric

A division of SGL Industnes. Inc
Dept. H~—=300 Harvard Avenue
Westville, New Jersey 08093
{609} 456-5400

CIRCLE 10 ON FREE INFORMATION CARD

' -
Hold everything!
Get a #324 PanaVise Work Center.

Here's everything you need to hold every-
thing you work with...in one money-saving

package! Write for
FREE catalog today.

Famous Panavise
standard base thits,
tums. rotates to exact
wark position,

6-compartment
Tray Base Mount

with 6 anti-slip feet.

Self-centering wire
and Solder Holder"
atiaches to unit.

"Solder wire and sclder iron not included,

Adjustable Circuit
Board Holder holds
up to 10" board.

E—

S

FREE 2 Nib Sponges
with self-purging slits _"
for easy cleaning- E

Solder Iron Holder*
with perfect angle
for holding
constant heat.
Attaches to unit.

CIRCLE 49 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm

EQUIPMENT REFORTS
continued from page 12

by the ROM operating system when loading
and saving programs. Replacing the processor
with & higher performance unit. and changing
the crystal and some other components. in-
creases the elock frequency from 2 1o 8
Mtz

The TA990/189 University Module is
priced 81 5299 and the oplional power supply is
$65. The TAf990/ 89 11 onc of the betier eval-
vationflearning modules available for those
really serious about learning mieroprocessors
from the ground up, siarting at the machine
and sssembly language level It can be ex-
panded as a development board for those tim-
ited in eapital, bul mare sophisticated sysiems
are available for those interesied In developing
real applications for the 9900 processor scries.
Texas Instruments Incorporated. P.O. Box
1443, M /S 6404, Houston, Texas 77001. R-E

ViZ Model WR515B Color-
Bar Signalyst

ée, 0 @
—
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THE MODEL wR3I3B COLOR-PAR GENERATOR
from the VIZ Manulacturing Company (335
E. Price Si.. Philadelphia. PA 19144} is called
1he Color Bar Signalist and is really a versatile
instrument. It will provide all of the test sig-
nals you need for analyzing the signal circuits
of any color TV receiver. This includes an RF
output on Channel 3 or Channel 4, an |F out-
put and & video outpuL. I result. signal-injec-
tion can be used in any section of the set. A
switchable 4.5 Mz sound IF carrier is also
used, unmodulated.

The model WRS13E ¢an generale an amaz-
ing variety of tesi patierns. You can get the
10-bar gatcd-rainbow pattern in three differ-
cnt versions. cach with its own special use. In
the standard 10-bar patiern, the 6th bar (blue)
is marked for instant identification. Nexu s the
samé 10-bar patlern, butl with no burst. This
lets you se1 up color 3yne cireuits for zero with-
out hooking up a lot of jumpers. or testing this
withaut even taking the back ofT the set Last is
the bar pattern, with the ¥, or luminance, sig-
nal added.

There are three solid-color rasters: red.
green and bliee, The red can be used for check-
ing and adjusling purity on the older seis, and
the green for the lmier models with in-line
tubes. Still another raster, ealled a Color Trio,
has fully-saturated sections of each primary
color; good quick-check for piciure tube sus-
pected of having one weak gun.

For video circuit tests and similar adjust.
ments, there is a black-and-white Gray Quad:
the four quadranis of the screen are white,
light gray. dark gray and black.

For convergence, there's m hatchdot pattern
which consists of a crosshatch with dois
around the outer edges and onc in the center.
For those who still have good eyesight. the oid
familiar dot paitern is here with the center dot

conrinued on page 40
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Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8'' floppy disk drives, hard disks and multi- terminal I/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8” floppy. 64k system for less than the price of a mini! Only $1499.95!

{Alse avallable wired & tesied. 51799.95)

Imgine — for only $120.95 you call own the slatfifg
lmufﬁxplomr!l&u " that's expandable imo
full business/developmen: capainliivy — & compuier
1hat can be your beginoet vystens am OEM comrcller,
or an [Bx inﬂndlnl 5" disk small busiress sysiem
From the fird dey you own Explorm/t you begin
computing on a ngmfmm level, and applying pdn:i
ples discussed 1n |
ploreri&s [eatures Il advanond Ipiel BAS cpuy, whk.h
13 100% compsiible with the older B0B0A It offery on-
board 5- 100 bus expanswn. Miorosolt BASIC in ROM.
Plus IRstan conversyon K mass dish memony
with stanciard 1BM lormetied 87 dn . All for onl

$19 06 plus the oot of

letminal and RF modulstos | wudml them [vee
our rarmrhable poces below for Ihese amd other oo
cewsories). With o Hex Keypad/display fromt panel
Level "A™ cam e programmed with na noed for & wei -
minal. ideal for & controlier. OEM. or g real bow -cosl
atart

LEVEL "A" SPECIFICATIONS

Enplorer/85's Level “A” system leatures the advanced
Intel 5005 gEau an 8333 ROM with 2k deluxe monilos!
g wysbem and an sdvanoed 8135 RAM UO

Lonam mutherboard with room foe RAM/ROM/
PROM/EPROM and 5100 sxpansan. plus generm
Prolotyping o pusce

PC Cless spony plated through holes wilh
solder mamb - 1O Provisons for 25-pan |DB2S) con-
neciof for letminal seral LO. which can also supeon &
pperuprnukr caswette tape recorder g and
o . uatsedte (ape comirol outpud . . . LED uutput
i on SOD (eerial outpat) line .
face {less dmnni ... 1otal of four & bit
LO pudts. anqnmcr 144 M
Swndns un and user (RST 7.4] interry,
tonal proviseons for RST 5.5 65 and mlermn!
onboard « Coupler/ Timer: Programmable 14-bit
nary. « System RAM. 236 bytes located st FEOD ideal
for smaller systems ard for wme 43 an molsied stack
arca inex w¥iems ., RAM expandsble to 4K
a 5100 li m lltﬂrrlmlld

L, Verson) 2h o of
deluse syslem monilor ROM kn[ad st F Leaving
&30 [ree for user RAM/ROM Fratures include tape
Tomt with lnlrla"llld. examireichange contents of
e daia .

one Gl:ul
Gnatrd

T mory . . warm slan .. . examine and
wil regtens -mgln e wnlh or duphy
break poimt. & de

1o execution sddress . .. move ""“1 fmrn

one locarvon lo anolher , . . fill hh'.ksaf mermnry with 8
constani ., digplay blocks of memary sulomatic
baud rate selection o 9800 baod ., . vansbie ay
line El'?lh control (1235 charsciersdine) chan-

dized 1100 with 8-bil paralbel outpul
for high.speed prinier . . serul conmnle 1n and comsole
ol channel 86 1hat montior can communicate with [0
pocts

Syatern Momilor (Hen y
Tape load with Lalweling | o'pr dumg with labeling
.. . CRRAUO condents of meery  raert alata

warm stan . examane aod chane il rttsiers .

Version)

Pirase send the ltems chechnd below:
3 Fa phe er7BS Leeed "AS B Termunal Vieruen|
) posl & imur
3 Explores/BS Leved “A 131 {Hex KeypalDieplny Ynrsion]
0085 Pl $3 e & Irur

) ik Micresolt on cassetie Lape “wﬂ?ﬂ

O ik Macrowadt mhmulmsm Lvels “I |
us 82 posd & insur,

qlﬂd'rﬂ-l

KL SARES plut £ poat & ieur
[ Lewed =C* {$- 100 B-cand o pnien § by Ulii;imkpml

SEA0S plus £ pall & st
O el Immlm Plom Mg i
a [hluus!l'ﬂmﬂ'll'nr?aplntrrm mﬂmﬂnﬂ

SN Bpn

.3

$15.00 plin §1 50 & wsur
Tryminal ki uret & full 128
charwciey 3. i | e full oeree comrol 73 abm vadeo

B Byr
T Fan For Cabuen
[3 AT hrytwaard

RS212-Cor 2 ma ). 12 o 84 charscters by 18 line formats
arxl can be used with either 8 CET maniion ors TV uet { i e
have an RF mexlulsor. . SIS pu A @ an &
DNI‘I:QM Cabinet for ASULL ket s ferrmnel

Blaws plus 82 1 & imar

0 Newt 'hund-ﬁ mwan- Fraturrs 88 2 howr,
warpt 11" monrr with ey ol Lrrrmeral i o deluae
sngle cabenet b STPRRI plin &7 Pl & et

) Hazelliner levmimalis Clur prces boo ke W quese — CALL IS
ID‘II'-? Terminaly priniees. (lur prces km kow b queke
AL

J My Ry Da Ly it

S005 Plus 2 et & msur

Pull I desk W Mem for Jows o thw praos of @l [shown with
Nl revy, Exphore i covmpuiar aned new rmunal)l Systen fitures,
fleppy drve irem Condid Dioko Cofp., workf's krgest moker of
vy SAOPE saiome (el a hinhby heamd®)

Level "A*
Wilh Hex

wingie mep with regrater di ; 4t each levak poimd . .
g\:m:: r::nim":dmm "A" |n lhhprm
makes 8 perfect foe |

and b prgrammed using the Nefromcs Pex Keypmi!
Dhiplay B bow aosl prefeol [or begioners

HEX KEYPAD: I:..Sdl’l.ﬂh‘( 'GPEC’“&A“'E]O:S
{Jlml.nloﬂ;'pnh) wilh 24 syster-c'ehi and 18

Siz dgn cal
that displays ful

display,
ackderan plus thla - “Jre a regisler
and s1atus information.

LEVEL “B" SPEC[“&“ONS

Level "B provades the S.900 mignals plus bufleny/

dfvers 1o support up lo six 5-100 boards. and n-

cludes: address demding for onboard 4k RAM expan.
wion sebruishle In 4k hiochs . address d gt for

Keypod Thaploy

nal 258 hytes kacated 1n the B135A) The siaie RAM
can be incebed anywhent rom M o EFFF in 4k
hiexcks

LEVEL “E" SPECIFICATIONS

Level "E akds sochets for Bk of EPROM 1o wee the

populsr Imel 218 or the T) 2518, Lhincludes al! sokety

power suPPY regulator heal sink filiening anc deeoy.
ng components Sockets may alvo e v for 2k o s

M IC's (allewiny For up i 12k of onbowrd RAMYL

DISK DRIVE SPECIFICATIONS

+ " CONTROL DATACORP  # q;;mr 401 018 byves

l | & (12 trytew (DD

. .Amn- Thma lome

DisSK (.‘.0N"I"ROI.LERJr 1’0 BOAIID
SPECIFICATIONS

& Contolsuplafour B dives @ ﬂ:om-ﬂm.mjudod

* 1771A LSH 50 Roppy dik for uee

comrolber m
*» Onboard data ¥ (nbowrd crystal

1B iblel : um-du()tmd-m
* I Serpl |X) porty Em o bwasd
® Aughrd wrdek pysiem Neuded’Cbunl

when iysiem

el
DiSK DRW'E CAB]NE‘TIPOWER SUF?L\"
» Drelune sieel colunel wih powrer sy pply for man
imum relibiity and as by,

ORDER A COORDINATED
EXPLORER/85 APPLICATIONS

PAK!
Beginner's Pak {Save 535000 — Buy Leved * A (Ter-
miral Version) with Monitor Source Listing and AP-1

$.amp Power ¥ |regular price 5195 08}, now o
SPECIAL PRICE: $169.98 plus pos| & insur.
Experimenter's Pak [T (Save $53.48) — Level
A" {Hex Keypad/Dlapia Vemun) w Hea
Karypl/Dhaplay, 1nte] BOAS lrlrr Manual
HuMotUlot!‘wmlu!ll‘.uldAPlSl Pum
[regular price $27935), al! at SPECIAL

Pﬂ K21965 plus posd, & insur

mhurd b EPROM enpamon selectable in Bk blocks

addrran and Leia bus devers for onbuand ey on
. .. wemil state gerwralor (jumeer seleciable), 1o allow the
wir of slower memones  two separsie 5 will mgula.

lors.

LEVEL “C" SPECIFICATIONS

Level "C expands Explorer/85 s motherboand with &
card cage. atlowing B pluk ug o #ix 5100 cands
direcily inko the m‘:hnnl cage and cand aer
nesily conlmined  nawbe EW s deluxe  steel
cabinet Levedl “C includes 8 sheet malal ruperstroc-
ture. & S-card golil plaed S- 1m0 extension boarnd
that plugs into the mnlhecboard Jusi add reguired
¢ of 5-100 conneckors

Explorer/gs
With Level "C
Cond Copee

e

LEVEL "I SPECIFICATIONS
Level "D pt'mndl-s 4k of RAM. prmer 2y
thon, Nilleri
expand you

y r-snl:’
nﬁixﬂnnrm memory to lk |;im the orgs-

) A1 Pywer SUPPIY M1 28Y & 5 8mps | indeluni sierd cobinol
SALYIpls B2 .

& 100 mll.‘n-um S4.33 rach, pestipabd

0 coa.
O KF Modulatod & [allon yvss 8 v yvmar TV sl 208 moniine |
=
71 1k 8 M kM S 00 hemd repards kestk]  $190.90 plin 82
Pl A vt
=] :l!sl.mut E29095 plurs B2 prot & insur.
J 4 EAM it EIP plus B2 vl & srer.

J pdk RAM RN SA00.93 plus KX prar & eyt

. mwnlk’rxmmydﬂudﬂwhlﬁ

LSS plus 52 l n'am ruch

Um0 pwy ey Maiual ST s

T 12 vyden Vanilor (WM hadw slth) ‘I!IIS plus 53

wrid & mur

] Begineee's Poblure ahoswd B1608S phn $4 pent & imeur,

] ExPrrimenters Pk b abon} l.lflim 5 oz 5
sl

) Spet al MBC ool BASIC PRb wilhout TiT sl fwe- st
SI20W3 plus 57 v & IRl

u‘ulﬂr 5 ghune plus ASCI] Ryt d Proerenal wilh Cabine,
G Frie BF Modulsior (sre abure)  S490.83 plus 510 P

& asur
o & Ok Eteon Explores 85 (sov abxnvl] 51406 93
us 528 & ifrar
Wired & Besird Ilmﬂﬁ;hn m lln‘\ur
EstTel” (DL Floppy Dnives Sll
7 fabines & Powrt Supply Fay Drive mr} pnua
s
7T Drive Labbe S -up For Twe Drives. $23 pln $1 30 jestl &

e
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Mool BASIC Pak {Seve 5103000 — |n-
cludes Lowet “&" [Terminal Verson), Level "B,
Level “TF {4k RAMY Level “E”, 2k Microsofl h
ROM. Intel B08S Liser Manual Level “A" Monilor
Source Lating. and AP-1 5-amp Power Supply: {
lal;'kz H¥LT0). now yours st SPECIAL PRI Iﬁ
us . & insur
AD! AL WITH CABINET.
GET A FREE RF MODULATOR: Save
aver 5114 al Lhis SPECIAL PRICE: s499.95
plu Pmt & imur,
Special 87 Disk Edition Explores 85 tSlwom 104!}
— Includes disk-verawon Lavel A", Level "R, twn
S-lm connectors and brackels. disk controlier, B4k
PAM. AP-15.amp powersupply, Exploree/a5 deluxe
stzel cabwrw. cabunel fan, B El;-"DD dusk drive from
moys CONTROL DATA CORP {nol & hobby
h‘and'l. drive cabinet wilh power

cable set.up for Iwo drives. Thia uldudu
everything bul 1erminal and ponlers (see ciupon for
Them), $1a3 3 all yours b kil at
SPECEAL PRICE $1499.95 plus post & insuz, Wined

atl 1es1ed. only $1799.93

Special! Complele B Pak {Save
$625 00) — [ncliuhes CPM 2.0, Mcomeoft BASIC
Genetal  Ledier, Accoumts Recrivable, Aucounts
Payable Payroll fac . [rege tlar pRce §1325), yours
now st SPECIAL PRICE. 3690 1

e

) Dhsk Controdier Bmard with K0 Parts
& aur

|§- [m Basinrsy Sofiware Pak Jars abur]

ﬂﬁlﬁo? ‘Inupul

1 00 peasl

DOMIe  SE50poupsed

O Mbcrwsall SASK 5125 povpaid,

) Imted EERS g LSt Varrmusd 5730 postpaid

[ Lewed "A" Ylorwior Saerce Listing 25 pretpaid.
Uottimrolal U A Credi Cand Beyers Duisils (oo

‘ CALL TOLL FREE: 800-243-7428

$1WL.93 plus 32 post

To Ondry From Connecticut D For Trchaval
Assisianc call (200) 254 W75

Tudal Enclusel {Conn s add salis lax) 5
Paid By
a Perwrul Chogk. O Cashicr's (.h-ddMum-y Chler
OvISA D Master Charge (BankNe
Acd. N — Exp.Dan
Signatume
Prnt
Name
Adlcdris

Zip 2
NETRONICS Research & Development Lig,
™\ 133 Litchfield Road, New Milford. €T 06776
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a Shure stylus
1S a sound
Investment

A new stylus (needl®) can actually
save you money. Even a precision
crafled diamond stylus eventuatly

wears out, and a worn or broken
stylus tip can damage your
records in a single play! Protect
your records by checking your
stylus af least once a year. Your
Shure dealer can inspectit, and
if necessary, replace your
| styius with a Genuine Shure
replacement stylus that will
bring your cartridge right back
\ loitsoriginal specifications.

L]

Shure Brothers Inc.. 222 Hartrey Ave
Evansion, IL 60204
n Canada
A €. Sammonds A Sons Limed.
Hanutacturers of high fidelity
Bormnpinents. microphones.
5ound sysiems and related circuntry
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EQUIPMENT REPORTS
continued from page 38

blanked for centcring purposes. The last pat-
tern is called the Superpulse. This s a black
screen, with a large white rectangle centered in
it. This checks video-circuit high and low fre-
quency response, contrast and other things. On
the scope. thig shows a very sharp square wave
pulse. useful for signal-iracing and locating
troubles in these stages

in normzl opcrauion. all patterns are non-
interlaced. this gives a more stable picture,
cspecially when the convergence patterns are
in use. [n some of the later receivers, interlaced
scanning must be wsed. All of the WRSI15B
peiterns can be interlaced. just wura the pat-
tern-selector switch Lo START 'LACE and let go;
it's spring-return. When the power is turned
off, the instrument goes back to won-ntcrisce
SCANRIDg.

The RF, [F and video levels arc all variable,
RF from 5 microvolts up to 100 mV into a
75-ghm input, and 10 microvolts up 10 200 mV
into 300 ohms. The IF signal level can be had
up to 100 m¥. The video outpul goes from ( to
1.7 volts peak-to-peak. and Lhis can be sct for
either positive- or ncgative-going sync

The RF/IF and video outputs may be used
at the same time. Onc good use for the simuita-
neous oulput feature is 10 fecd the video signal
into the upper trace of & duai-trace scope and
then feed the RF into the sct anienna termi-
nals. Monitoring Lhe video detector output will
show any problems in tuner/IF/AGC. ctc.
The demodulated signal should be exactly the
wme as Lhe video on the Lop trace. Any of Lhe
patterns may be used for this purpose. For sta-
bie patterns, both horizontal- and vertical-sync
trigger pulses are provided from jacks on the
front panel. Some patterns are hard to lock on
a conventional scope. The bar pattern. for
example, makes 8 comb trace with 10 peaks of
the same amplitude. Using the sync and the
rigger signal from the WRSISH. the wave-
form will be rock stecady.

The instruction manual is detailed, well
illustrated with raster patterns and scope wave-
forms. Sections of the manual give dewailed
instructions. wavelorms. ¢ic_, for making many
tests 1in color TV sets. This 18 a very compact
and uscful TV test instrument and one that
will make many more tesis Lhal can come in
very handy! The model WRS!SH has a sug-
gested retail price of $275. R-E

IGM Model! BAX-1
Broadband Amplifier

FOR YBAMS, ICM (FORMERLY KXNOWMN AS THE
International Crystal Manulacturing Compa-
ny} provided simple kits for smateurs and
experimenters, Most of those werc crystal
oscillator kits,

More recently, ICM has been producing
accessory RF circuitry such as mixers and
amplifiers. The model BAX-! broadband RF
amplifier is one, so we decided to look at it.

Basically, the model BAX-! is an untiuned
direct-coupled wideband amplificr, designed to
increase all signal levels from audio to VHF.
Its rated specifications are as follows: 20
Hz-150 MHz. Maximum gain occurs ncar |
MHz (30 dB) and the gain drops off gradually
into the VHF rcgion so that s 150 MHz itis &
dB. Working impedance is from 50 to 500
ohms. Maximum input level. 0.01 volt AC. AL

continued on page 42
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NOW AVAILABLE!

WATT WIZARD

POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS

50% -- AND YOU CAN EVEN SEE THE

SAVINGS!

For over a year now, In magazines
and newspapers the world over, there
have been enthusiastlc wrlte-ups on a
remarkable new device thal can cul
your electric blil whlie helplng the U.S.
save huge quantliies of fuel.

""The NASA/Nola power saver,'
wrote a Popular Sclence senlor editor,
"was developed by Frank Nola at
NASA's Flight Center In & program
o reduce powar consumplion In space-
craft molors, Nola calls It a PFC —

wer-factor controller. | prefer 1o call
{ a power saver, however, because
that's what It does."’

NASA TESTED IT

According to NASA documents, “"The
device has been lasted at Marshall
Cenler on over 40 types of motors,
wlth power savings ranglng up 1o 60%,
dependling on lhe loading. The molors
tesled were both single-phase and
three-phase, ranging from V& H.P. lo 5
H.P. Most molors will show up 10 40 —
50% savings when running lightiy load-
ed or unloaded, and some wlll show
5-10-7% savings al rated load."’

NASA's Technlcal Support Package
showed that ''The Power Factor Con-
iroller applies 1o inductlon lype electric
motars — lhe most commonly used
lnpe In all major home appllances and
the most commonly used by Indusiry."’

HOwW IT SAVES POWER

Papular Electronkcs expiained it this
way: ""AC Induction motors characier-
istlcally run at a nearly constant speed
that's flxed by power-tine frequency
and Independent of load and Supply
voltage. When heavily loaded, the
motor draws line current that Is
nearly In phase with the apptled voli-
age...Under light load conditlons, the
motar develops less torQue by allowlng
more lag between the vollage and the
current. This reduces the power factor
whlie leaving the current essenilally
the same In magnltude.

“To minimize thls wasle, Nola's
device monltors the motor's power fac-
tor and when It detects light load condl-
tions, It reduces the suppty voltage......
The current, now more nearly in phase
with the voltage, therefore does as
much useful work as before, but It and
the voltage are smallar, resulllng In a
net savings of electric power."’

THE SAVINGS CAN ADD UP

The cost of eleciric power keeps
golng up, In 1980-81 and bayond you'll
pay more and more for the privilege of
running your etectrlc appllances.

Right now, the typlical consumer pays
about $8 per monih to operate a 16.5
cu. ft. frosi-free freezer...$10 to run a
17.5 ¢cu #. frost-free refrigerator...and

National Aeronautics
and Space Administration
Patent No. 4,052,648

aboul $60 for an air condHloner used
durlng summer months. That's whal
you're paylng to run just one of these
appllances per year.

Nola's powef saver can soon pay for
itself, then start reducing your siectric
blits. Untll now, the device has not
been available — except for industrial
models priced at $80 or more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
glectrical and electronlc products and a
prime contractor for ithe U.S. Army,
has been licensed by NASA lo manu-
faciure Frank Nola's power saver. Cy-
nex calls 1l i1he Watt Wizard.

The ‘'Walt Wizard'' says Ray
Beauchea, the firm's Markalln
Director, regulates ihe vollage f
into an Inductlon motor making the

motors run more efflclently and quieter,
while lengthening motor life.

]

ALUEESS
The Warr Wizard features & unique. consiant

povwer s5awvi readoul. YOu can constantly
momior you'ré energy savings.

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all wlth solid state de-
sign), Including the 110 v. AC plug-in
model we're offering. It's for single
phase fractlonal H.P. motors {less than
1 H.P.) used In most freezers, refrigar-
ators, fans, swimming pool pumps,
vacuum cleaners, sewling machines, etc.

Simply plug the Walt Wizard inlo
any elecirical oullet, then plug the ap-
pllance Into the Watt Wizard. There's
no wirlng required. Unilke some com-
petitor's models (if and when avallable),
the appllance does not have to be
turned on betore belng plugged Into
the power saver. You can |eave the
appllance — wheiher on or off — plug-

ed into the Watt Wizard all the time.

r you can move the Wait Wizard to
varlous locations.

OTHER MODELS AVAILABLE
Alr ¢condltioners, washers and dryers
require wlire-in model. If you lack
mechanical skill, you probably need an
electriclan to Install it. We also offer Il
In 220 VAC single or three-phase.

CIRCLE 40 ON FREE INFORMATION CARD
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EXCLUSIVE ADVANCE FEATURES

The Watt Wizard also Includes two
more unlque fealuras which no compet-
itor has. It's fused so I you accldently
ovarload the device, It won't burn out.
Just change the fuse, which i3 available
ail any aulo supply store.

And Watt Wizard fealures & unlque
LED readout, So you can actually tall,
at any momeni, @&xactly how much
ggwer you're saving — 10%., 20%,

%, 40% or 50%. This feature I3
avallable only on the Watt Wizard,

There's a “'power-on'’ light, too. And
the Walt Wlizard comes wilh the manu-
facturers 1 year limHed warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for
only $39.95, with Immediate delivery.
Want two? Then I3 just $37.95 each.
Or splurge and get three at $34.95
each. Wire-In models for heavy duty
motors are $6 more for each unit. Add
Just $2.50 postagel/handling for each
arder (nol each unlt).

And next year, when you fill out your
tax return, you can deduct a full 15%
energy tax credli - for additlonal savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30
days. If not completely satlsfled, return
It {insured}) for a full refund.

The sponer you send for the Wait
Wizard, the more you can save on your
gleclric bilis. To order, 3and your check
or money order 10 the address below.
Or chargelt 1o your Visa, MasterCharge,
American Express, or Carte Blanche
credil card. W uslng your charge card,
you can also order vila our toll-free
phone number:

800-257-7850

{ln New Jersey, Call: 800-322-8650)
N.J. resldents, add 5% sales tax.

Cr mall your arder to:
INTERNATIONAL SALES GROUP

MmelcUxY

THE IMAGINATION PEOPLE®

Dept. RE10, Lakewood Plaza
Lakewcod, New Jersey 08701

0861 HIBOLI0

L
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EQUIPMENT REPORTS
continued from page 40

1 MHgz, the maximun: outpul level is 0.1 volt
across 50 ohms {or 0.5 volts across 500
ohms).

The noise level is less than 10 microvolis st
RF levels and it 1s under 0.5 millivolts at audio
levels. All that is accomplished with a2 DC
operaling power of 9 1o 15 voitt at only 10
mitliamps.

The specificalions looked good. so we gssem-
bled the kit. That was & snap since the kit
contains only two transistors. three capacitors
and five resistors. Tolal assembly 1ime, about
15 minutes. The tiny "rinch square PC board
is well marked with silk-screened pans identi-

CIRCLE 106 ON FREE INFORMATION CARD
assist in both accurate assembly and practical
applications.

Although there was a slight discrepancy

RADIQ-ELECTRONICS

E- ]
L%

between the callout value for the two cleciro-
Iylic capacitors and their aclual value. substitu-

ficatlons. Assembly instructions are adequale
and clearly sialed. Accompanying diagrams

TWO EXTERMAL
DC DIGITAL VOLTMETERS

~DC POWER
SUPPLY
Sheer magi¢ fram

Save money!. .. the Wizard of iz

VIZ SUPPLYSTS DO TWO JOBS
FOR THE PRICE OF ONE

Why buy a power supDly and a voitmeter when a SUPPLYST will do both Jobs. Every
SUPPLYST 1s both a laboratory qualfty, fully requtated source of DC power and a dual
digital voltmeter. That's real versatllity!

As a power supply, a SUPPLYST can be set to your desired “voltage” and your “cutrent
limit" by convenient panel controls Instant pushbutton reset. You can continucusly
monitor either voltage or current on a clear LED digital readout.

As a voltmeter, a SUPPLYST can be used to measure one or two external ¢ircuit voltages
simultaneously—even while the unit is being used as a power supply!

SUPPLYSTS come with output cable and one year parts and labor warranty. Available
in four models—to meet a wige range of needs.

See your 10cal VIZ dislributor.

'|l g il —
069 49 v
- e e LI

Sigle J-BOVOC,0-2A4 T wo vaitmoaters 0-99.9v DC. WP- 7065240 Sinple §-2 5 OC, 0-4A. Twovoltmaters 0-99 OV DG.WP . 7065240

=g i
T

=g =5 £ 7 s I - == -
Lgpe o0 7 9o s3c U BRS¢ O - o $b. |
.R'Ea“w T uu‘&”ﬁu"ﬁ?&% W m?s%

u l 2 ¥iZ Mtg. Co.,, 335 E. Price S1., Philadelphia, PA 19144
Over 70 lesi instruments in the line

CIACLE 2 ON FREE INFORMATION CARD

Dual. Jwo 0-29DC. 024 supniies 0C It series) Two T
Poimeles 000 GuC. P 10T $308 i
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tion is obvious and should cause no confusion.
Make cerlain to keep the leads short 10 insure
the upper-frequency response of the amplifi-
€r.
A package of hardware b included for
mounting the completed board.

The completed model BAX-1 amplifier
board was <onnecied 10 a 9-volt batlery, and
curren! was measured as the specified 10 mA.
Shortwave amplification was checked by con-
necting the board 1o 8 CB receiver. Signals
wefe brought up from barcly readablc 10
extremcly sirong. we were impressed.

Next, we tested VIHF applications. The
mode! BAX-1 also helped improve FM broad-
cast signzls. A mobile radiotclephone signal
monitored ncar 132 Mz was raised from
noisy sudibility ta ncarly full quicting. The sig-
nal strength of NOAA weather broadcasts at
162.55 MMz was alto increased. but noi as
much. [t was clear thal the amplifier gain was
deteriorating rapidly in the mid-VHF board.
Qut of curiosily, we stlempied Lo monitor 3
signal a1 500 MHz with and without the AMod-
el BAX-} in line. Al the 300-MHz frequency
the amplifier became an 3tlenuator—sipnals
were way down! That was {0 be expecied, and
it became clear that the unit responded (Bith-
fully to its specihced parameters.

It must be kept in mind thal this is mor 2
low-noise amplifier. A wideband amplifier wil}
substantially boost the noise floor of the sys-
tem right along with the signals. It is therefore
recommended that the frequency limits of amy
amplifier. including the model BAX-1, be nar-
rowed with some lype ol Wning. Only when
extreme frequency agility will be necessary
should the wpper and lower limits be lefl wide
open. We also recommend 1hat the niodef
BAX-! be enclosed in some sort of shielding 1o
reduce the amplification of any stray signal
pickup.

1t became evident afler only a few simply
tests that the imagination of an invelerate tin-
kerer could run wild with this device. Here arce
some poasible applications:

1. VLF anlenna preamplifier, connected
at the antenna lo overcome the capacitive
108ses associated with coaxial feed of a
short antenna at low frequencies.

2. A signal genaralor boosler. The high
gain could provide a considerable increase
In cutpaut for marginal applications.

3. A shortwave preamplifiss. Such a unlt
could provide the equivalent of up to five-
S-units Improvemenl on received signals.
Bul you muat remember thal It it is un-
tuned, Lhe result could be a signal overload
of the receiver’s tront and.

4, A loop antenna preamplifier. Used In
conjunction with a broadband direction-
tinding 100p, the mode! BAX-1can provide
stronger signals to the receiver 1or moni-
toring purposes.

5. An Instrumentation amplifier. Some
signals are too small 10 provide meaningful
inputs to oscilloscopes and other tes? In-
struments; the model BAX-T amplitler
should hetp.

6. An aclive bandpass filler. A variety of
bandpass shaping techniques at audio and
RF signal jevels would ba possible with
teedback l0ops and tuned circulls connect-
ad 10 the mode/ BAX-1.

Best of all. the ocost of the model BAX-I
amplifier Is extrmordinasily low (36.67). It
would be hard to duplicaie scparate parts and
PC board for 1he same price. It is manufac-
wred by 1CM. P. O. Box 32497, Oklahoma
City. OK 73132 R-E
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The first personal computer
for under $200.

The Sinclair ZX80. =
A complete computer— \
only $199.95 pius $5.00 shipping =

Now, for just $199.95, you can geta
complete, powerful, full-function computer,
matching or surpassing other personal
com uters costing several times more.

It's the Sinclair ZX80, the computer that
independent tests prove is faster than all
previous personal computers. The compu-
ter that *Personal Computer World™ gave
5 stars for 'excellent 1

The ZX80 cuts away computer jargon

g‘mqueu It 1akes you straight into
BASIL, the most comimon, easy-to-use

computer language, entering :
You simply take it out of the box, con- programs with faults. =
nect it to your TV. and turn it on. And if ® Powerful text editing faciities.
you want, you can use an ordinary cassette ® Also programmable in machine code.
recorder to store programs. With the man- ® Excellent string handhng capability—up
ualin your hand. you'll be running programs to 26 string vaniables of any length. Price includes TV and cassctte conneclors,
in an hour. Within a week, you'll be writing u grqllptﬁcs. “(;t;]:n 22 sl:;ledard sy‘mbo].?;. AC AE:;uPI mrod&ziz-;::nzexg;t:a.lmd N
complex programs with confidence, ® Built-in random number generator for :
AL for under $200. ga;n;;;:% :?Itélapt:ons 3 W%L"ﬁﬁﬂ%%mmmnmﬂ?'
isti i inclal aces no arbitrary re- terminabs of your TV, Also tncluded i3 8 connector for
Sophisiicated d_eslgn ks e strictions on you—with many other flexible a portable cassette recorder, f you choose to store
ZX8() easy to learn, easy (o use, (i S S i S i programs. {You use an ordinary blank cassette.)
We've packed the conventional computer e RS aya

onto fewer. more powerful LS! chips— And the computer that can do so much
Eg:ﬂ&:&iﬁgwrmfsﬁoﬁﬁe for yog:ow will do even miore in the f;li](
AU S ture. Options will include eXpansion o
makes the ZX80 the world's first truly port- o ing-
able computer (6¥" x 8%" x 14" and a mere usermcmtony:to 6KS a phig i git flostipg

12 0z.). The ZX80 also features a touch point BASIC chip. applications software,
sensitive, wipe-clean keyboard and a and other penphe.ra.ls‘ :
32-character by 24-line display. Order your ZX80 now! :

Yet, with all this power, the ZX80 is eagy _The ZX80 is available only by mail from
to use, even for beginners. Sinclair, a leading manufacturer of consumer

electronics worldwide. We've already sold
tens of thousands of units in Europe, so

demand will be great.
To order by mail, use the coupon below. The ZX80 is a amily learning !, Children 10 and
But for fastest delivery, order by phone above wil q“n‘:”m“‘t‘d Lbe principies of
and charge to your Master Charge or VISA, ~ “ommtne—2 i LS
The ZX80 is backed by a 30-day money- Phone orders: (203) 265-9171. Mon.-Fri.

back guarantee, a 90-day brrited warranty 8 AM-6 PM EST. We'll deduct the cost of
with a national service-by-mat facility, and the call from your invoice. (For techmcal
extended service contracts are available for information, call {617} 367-2555, Mon.-Fri.
Your course in computing. a minimal charge. 9 AM-5 PM EST)}

The ZX80 comes cormplete with its own ™ =
128-page guide to computing. The manual Sinclair Res h Ltd., 475 Main St
is perfect for both novice and expert. For EII I:lEI S AT {0
every chapter of theory, there’s a chapter P.0. Box 3027, Wallingford, CT 06492,
of practice. S0 you learn by doing—not just

O AR LA T e M g

by reading. It makes learning easy. exdting To: Sinelair Research Lid., 475 Main 5t., P.O. Box 3027, Wallingford, CT 06492,
and enjoyable. I Please send me ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 I
The ZX80's advanced design g RREE Rour /280 avhe 12g gul sl

I enclose a check/money order payable to Sinclaw Research Ltd. for §.

features.

Sinclair's 4K integer BASIC has perform-
ance features you'd expect anly on much
larger and more expensive computers.

|
I Name
These include: I City State. Zip.
|
|

Addres:

® Unigue ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their own
single-key entry and are stored as a single

character t0 reduce typing and save
imemory space. Have you ever used a computer? O Yes O No.

5 3 4
B AT Sror daetion. AsurEnT Do you own another personal computer? O Yes ONo. *For Conn. deliveries, add 7% sales tax.

identifies errors immediately to prevent . — — i E— i ot . ————— —— —— —— —

Occupation; Age:

Intended use of ZX80: _
AE-10-0
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The computer
that grows

‘;—-"

As your computer skills grow, 80 does your Heath H8
Systemn. New accessories and software are coming along
all the time 10 make your system do more.

Special bus design gives you seven plug-in board posi-
tions 50 you can configure any combination of memory,
1/0's and accessories. You can interchange boards. Add
accessories. Build exactly the sysiem you want.

A wide selection of software makes your life more fun
and more efficient. Hundreds of programs for business,
home and family are available from Heath User s Group.
Also two BASIC languages. Microsoft™and Fortran™And
more programs are being developed all the time.

If you haven't seen the latest Heathkit catalog. you
haven't seen the latest in computer fun.There’s a new
Music Synthesizer Board, new Speech Lab, new Color

Vislt your Heathkit Store

in the U.5. and Canada visif your
nearby Heathkit Electronic Cen-
ter” where Hrathkit products are
dizplaved, soid and serviced. See
the white pages of your phone book
for the iocation nearest you.

“Units of Veritechnolagy Electronics
Corporation in the U.S,

CIRCLE 52 ON FREE IHFORMATION CARD

CP-188

Graphics Board and new Color Monitor. And coming
soon, a new Lhree-drive disk sysieém. For an exciting
computer hobby: there's no more exciting computer
than the Heath H8 - available fully assembled or in
money-saving kit.

For complete detajls and prices on the H8 and the com-
plete line of Heath printers, terminals and accessories,

write 1oday for the new, free Heathkit Catalog, or pick
one up at your nearby Heathkit Electronics Center.

Heath’

@ . Send for

wam FREE

‘ CATALOG
e Write 1o Heath Com-

! pany, Dept. 020-704

Benton Harbor. MI
48022

Complete support,
50 you'Te never
left out in the coid.

WWWwW americanradiohistory comm
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DON'T LET YOUR
COMPUTER
TALK DOWN

The more you know about
microproceassors, the better you can
communicate with your microcomputer. Sams
has the lotest books on understanding,
programming and interfacing the most
commonly-used microprocessors like the Z-80,
6502, 6800, 6801 and 8085A.

THESE BOOKS WILL HELP YOU GET MORE RESPECT
FROM YOUR COMPUTER.

6502

[ PROGRAMMING AND INTERFACING THE 6502. WITH EXPERIMENTS NO. 21651
By De Jong. $13.95

[ 4502 SOFTWARE DESIGN. NO. 21656. By Scanlon. $10.50

6800 & 6801

1 HOW 1O PROGRAM & INTERFACE THE 4800 No. 21684. By Staugoord, $13.95,
[ 6804. 68071 and 6803 MICROCOMPUTER PROGRAMMING AND INTERFACING
NO- 24726 By Staugoard. $1295

BOBSA

] 8085A COOKBOOK. NO, 21697, By Titus & Tius. $12.95

1-80

U] TRS-B0 INTERFACING. BOOK 1. NO. 21633, By Titus. $8.95

[ 7RrS-80 INTERFACING, BOOK 2. NC. 2173¢. By Tius. $9.95

] TRS-80 8O0KS 1 & 2, 2-VOLUME SET. NO, 24765, $17.50

[ 7-80 MICROCOMPUTER DESIGN PROJECTS. NO. 21682, By Barden. $92.95
[ 7-80 MICROPROCESSCR PROGRAMMING & INTERFACING, BOOK 1.

NG, 21609, By Nichols. Nichols & Rony. $10.95

1 7-80 MICROPROCESSOR PROGRAMMING & INTERFACING, BOOK 2.

NO. 21610. By Nichols, Nichols & Rony. $12.95

[ 7-80 MICROPROCESSOR PROGRAMMING & INTERFACING, BOOKS 1 & 2.
2-VOLUME SET. NO. 21611, $21.95

. HOWARD W. SAMS & CO. INC. b/
o 4300 West 62nd Street, PO, Bax 7092 L,
o Indianapolis. Indiana 46204
» (317) 298-5400
S INDICATE QUANTITY IN BOXES ABOVE AND Expiration Date
s CDMPLETE OROERING INFORMATION BELOW = L
® RETURN ENTIRE AD WITH ORDER. DIEIDCn
« Tolol amoun) of order . Account Number
® Add locol sales ox where appiicable S Minlmum credit card purchase $10.00 Ml e
» GRAND TDTAL 5. Name (print) Onkria, Canada
-
[0 PAYMENT ENCLOSED Signature S
2 {scve postage ond handling costs) B = Qms
¢ O CHECK [ MONEY ORDER ot Bool
e [ WMASTER CHARGE [0 wiSA City. State.. 2ip (S. ADOS0
[ ]
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TABLE I—BASIC COMMANDS tor Model | and Model Ll TRS-80's

&

. :
E ABS ASC ATN CDBL |CHRS$ | N CLEAR
= CLOCK CLOSE CLS cos CSNG cuD cul
cus DATA DATES |DEFINT |DEFN(X) |DEFSNG |DEFSTR
i DELETE DIM DIR EDIT |END EOF ERL
ERR ERROR FIELD FOR FRE FRES$ GET
GOSUB IF-THEN-ELSE [INKEY$S | INPUT | INSTR INT KILL
7 LEN LET LEFTS [LIST LIST LLIST |LOAD
= LOAD LOC LOF LOG LPOS LSET MERGE
B MID$ MKD$ MKIS MKSS | NEW NEXT  [ON ERROR
= ON..GOSUB | ON..GOTO OPEN POS PRINT PRINT@ | PUT
B READ REM RENAME | RESET | RESTORE | RESUME | RETURN
RIGHTS RND RSET RUN SAVE SGN SIN
STOP STRS STRAINGS [ SQR | SYSTEM |TAB TIMES
TROFF TRON USR(N) | VAL
L L

& RADIO-ELECTRONICS

THE ORIGINAL TRS-80 with Lavel | BASIC and 4K of memory.

type. although the video monitor power plug is polarized 1o
prevent inserting it thc wrong way,

Omce you successfully save a program on a cassclte tape,
you face several problems. The first is vernifying it. or
checking to see that it was properly recorded. To help you
in that process, TRS-80 BASIC has a command called
LOAD which will compare what has been recorded on a
tape to what is actually in memory. Most of the time it works
nicely. but recently | have found that it doesn't afways
work. | have ioaded tapes fnto memory and then tried to
verify the recently loaded program. with the one that is on
the tape. The result was always BAD. even though a byle-
by-byte check showed that both programs were the same.

Once you do get your program recorded onto tape, you're
going to want 1o load it back in onc day. With most com-
puters. if a tape is not being read in correctly. an error mes-
sage is generated right away. Thal is nol always the casc
with the TRS-30. More often than not. you'll sit and load a
long program for three minutes, with everything appearing
10 go along smoothly. But then when you run the program
an ermor message is generated. Listing the program at that
point shows that you have loaded in three minutes worth
of garbage, because your volume sctiing was not exactly
set right.

Having gotten those problems straightened out. a new
one surfaced, this a lot more serious because il could occur
randomly and wipe out my dala. It occurs only in disk sys-
tems and manifests itself by the disk suddenly rebooting
itself. wiping out any program that was in memory at the
time. | have been toid that it is caused by power-line spikes

and surges and thal 1 should get a constant-vollage trans-
former to clean that up.

Adding a floppy-disk system to your TRS-80 provides you
with an additional 50K of storage on your {irst disk and 86K
of storage on diskettes in additional disk drives. Assuming
that everything in your disk-based system is working fine,
you can still encounter difficulty and ruin a goed disketlie
in a snap. All you have 1o do is to try 10 tum the system
power on or off while your diskette is in its drive. or try
booting up your disk while a paraliel printer is connected to
your system. but not tumed on. Any one of those actions
could promptly wipe out your diskette. {Some other com-
piters will also “crash’ disks if the system is turned on or
off while they are in the drive. It’s a good idea to remave
disks from their drives during these operations. unless your
manual specifically stares otherwise—Editor.)

Expanding a basic 16K-system 10 more memory or disk-
drive capability is expensive. In cither case, you must pur-
chase an cxpansion interface. which costs $300. Additional
memory is sold by Radio Shack at $149 per 16K. which is
33% 10 50% more than you can get it for by yourself. The
reason thal the expansion interface is so expensive 18 that
it comes with a disk controller capable of handling up to
four disk drives. And you get it whether you want it or not.
It also comes with a built-in parallel printer interface and a
real-time clock which can be helpful in programs where it
is necessary 1o keep track of time.

Need heip?

While Radic Shack probably has a larger distribution
network than any other personal computer manufacturer,
you ¢an’t go inlo any one¢ of them for technical help. i you
need help. try and get 1o a Computer Center store. [ have
found thal. in general. they have people who are quile knowl-
edgeable and helpful.

They keep making changes

One annoving feature abour Radio Shack. is that they
keep making changes 1o the hardware without telling any-
one. making independently-purchased hardware and soft-
ware incompalible with the new versions. For example.
early versions of the TRS-80 CPU brought out the S-volt
supply.Jo the external connector. Later models climinated
that. Thus anyone designing an acCessory that was 10 usc
that suprly now had to provide his own power supply. A
more recent change was in the ROM's supplied with the sys-
tem. That can play havoc with the eXisling software on the
market, because now some of the internal subroutings are
not located where they were. In faci, some people have
told me that the new ROM’s have even resulted in probiems

WwWwWw americanradiohistorv comm
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A NUMBER of printers are availabe (o run with the TRS-80.
TABLE Il

ERASE—Cancels a dimensioned array and frees its mem-
ory space.

HEXS$—Converts & decimal number to a hexadecimal
string.

NULL—Sends blanks al the end of a line {communica-
tions)

OCT$—Converts a decimal number to an octal string.
RENUM—Renumbers program lines.

RESET—Restores default system settings for all devices
SPACES—Prints a specified number of blank spaces.
SPC—Prints spaces on video display.
SWAP—Exchanges the values Of two named varniables.
WIDTH—Sets line width for video display.

ADDITIONAL OPERATORS: MOD. IMP, EQV. XOR (inte-
ger Division).

with some Radio Shack-supplied software. which will no
longer run in the new machines. And nowhere is the change
documented. except for a short note in the Aew user’s man-
ual that states there will be two fewer bytes of free memory
and the sign-on message will be different for the new ROMs.

Radio Shack has made some welcome changes too. The
first, and most needed. was the switch to a new type of
keyboard that doesn’t bounce (produce extra letiers every
time a key is pressed). Another change involving the key-
board. was the addition of a numerical keypad. That is par-
ticularly useful if a lot of numbers are going to be entered.
It comes free on new computers. You can add it to older
units. that didn’t come with t. for $99.

Another hardware modification now available is a lower-
case adapter. That board. which plugs into the keyboard
unit. costs $99 and allows you to display lower-case letters
on the video monitor.

ECONOMICAL Guick Frinter Il uses eisctrossnsitive paper.

For business applications. consider the Mode |l

In May 1979, Radio Shack decided to make a concen-
trated effort (o capture a large part of the business—comi-
puter market and introduced the vehicle it was going to use
to do that—the TRS-80 Model I1. In its most basic config-
uration. the Mode! 11 comes with 32K of RAM and a single,
built-in. &inch floppy-disk drive. The cost of that system
is $3450. The processor used is a ZB0OA. which is a &MHz
version of the processor used in the Afodel [. [t is possible
10 add on an additional 32K of RAM for another $449.

While the basic computer comes with only one disk drive
with 500K of on-line storage. that can be expanded to two
megabytes of on-line storage by adding three more disk
drives at a cost of $2350.

Radio Shack calls the BASIC it provides with the Mode!
il Levél 11] BASIC: that can be confusing. because Micro-
soft sells what it calls Level 111 BASIC for the Mode! |,
and the two are not the same. Radio Shack's Level 111
BASIC is almost identical to the Level 11 BASIC—there are
some exceptions. The BASIC in the Mode! /7 has 23 more
commands than the BASIC in the Model I machine. A list
of the commands in both BASIC's is shown in Table I. while
those added to Level 111 BASIC are shown in Table (1.
What is not shown on those tables is a serious Omission in
Level Il BASIC. in which the pFEK and poKE and INP and
OUT commands from Level 11 BASIC are no longer avail-
able. Radio Shack c¢laims that those commands are no longer
needed, but already several companties are advertising short
little machine-language programs for sale that restore the
PEEX and poKE commands to Level 111 BASIC.

There are some differences in the DOS (Disk-Operating
System) on the Model T as well. The principal one is that
the DOS responds with positive feedback. If. for example.
you tell the compuser to “KiILL ‘file name™", the computer
will respond with " “file name” KILLED" or **“file name’
NOT FOUND". so you always know what is happening.
In addition. when duplicating a diskette, il is necessary to
know the master password.

There is a huge vanety of equipment and accessories for
the TRS-80. So before you go any further you really want 10
get a copy of the Radio Shack Computer Catalog. A-E
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A Few Extraordinary Products for Your 6800/6809 Computer
$8-50 Bus LFD-400* and LFD-800 % Systems

e

Percom mini-disk systems start as
low as $599.95. ready to plug in and
run. You can't ge! belter quality or &
broader selection of disk software
from any other microcomputer disk
system manufacturer —at any price!

Features: 1-. 2- and 3-dnve systems
in 40- and 77-track versions store
102K- to 591K-bytes of random ac-
cess data on-line + controllers in-
clude explicit clock/data separation
circuit, motor inactivity time-cut cir-

st ek

[ TYY.

PRl

cuit, buffered control lines and other
mature design concepts «+ ROM
DOS included with 55-50 bus ver-
sion — optional DOSs for EXOR-
ciser® bus * axtra PROM sockets
on-board » EXORciser* bus version
has 1K-byte RAM - supported by ex-
tanded disk Operating systems; as-
samblers and other program de-
velopment/debugging aids: BASIC.
FORTRAN, Pascal and SPL/M lan-
guages, and. business application

From Percom . . .

Low Cost
Mini-Disk Storage
in the Size You Want

programs.

EXORciser® Bus LFD-400EX™ -800EX ™ Systems

Versatile Mother Board. Fuli-Feature Prototyping Boards

Printed winng s easily soldered tin-lead plugged inlo an 88-50 bus, Fealures
plating. Substrates are ?Iass-apoxy. Pro- wide-trace conductors. Price: $21.95
totyping cards provide for power regula- 8S8-50 BUS CARD — accommodates 34-
tors and distributed capacitof bypassing. and S0-pin fibbon conneciors on fop
accommodate 14-, 16-, 24- and 40-pin adge, 10-pin Molex connactor on Side
DIP sockets. Prototyping boards include edge. Price: $24 95

bus connectors. other connactors and $5-30 BUS CARD — 1%-inch higher
sockets are optional. than SWTP /O card, accommodates 34-
MOTHERBOARD — accommodates five pin ribbon connector and 12-pin Molex
$5-50 bus cards, and may hself be

o4 RADIO-ELECTRONICS

connector on top edge. Price: $14.95.

The SBC/A™ A "10" By Any Measure.

The Percom SBC/8™ 1s an $5-50 bus compatible. stand-
alone Single-Board Computer. Configured for the 6809
microprocessor, the SBC/A™ also accommodates w 6802
without any modification. You can have state-of-the-art
capability of the '09. Cr put to work the enormous selection of
6800-coded programs that run on the '02

The SBC/AA™ includes PSYMON™ an easily extended 1-
Kbyte ROM OS Other features include:
= Totai compatitnifty with the 55.50 bus, Requires no changes to the
motherboasrd, memory of 110

= Senal port Cluces bit-rate generator RS-232-C companbie with
ophonal subminiature 'D° connector instailed 10-pin Molax connec-
or provwed

» Eight-bd. non-latched. butirectional paralial Is mutt-addrass
extension of system bus Spans a 30-address field. accommodates
an exceptional vanety of paipheral gevices Connecior 1s optional
+ Inciudes 1-Kbyte of static RAM.

» Costs only $199 95 wath PSYMCON™ and comprebensive users
manual that iNCludes source listing of PSYMON™

™ pagemnari of Parcom Dara Compaty. Inc,
* trackemar of tha Molorola Cofposalicn

Prices and spectficatiorm SUDHCE 1o ChNgE wsthour, NOtICe

The Elacirlc Window"™: Instant, Real-Time Video Display Contro
Memory residency and cutstanding software control of dispiay format and
characters make this $5-50 bus VOC card an exceptional value at only $249.95,
Other features:

» Generates 128 charac-
ters including all ASCII dis-
playable characters plus
selected Greek lefters and
other special symbols.

+ Weli-formed. sasy.10
read 7x12-dot characters
True baseline descenders.
» Character-store (display)
memaory included on card
» Provision for oplicnal
character generator
EPRCM tor yser defined
Symbols

» Comprehensive users
manyal inCludes source
listing of Driver software
Driver — called WINDEX™
—is also available on mini-
diskette through the Per-
com Users Group.

>

PERCOM DATA COMPANY, INC.
211 N KHBY GARLAND TEXAS 73042

2143 27234

PERCOM

Products are available at Percom dealers nationwide. Call toll-free.
1-8D0-527-1582, for the address of your nearest dealer, or to
order direct.

CIRCLE 75 ON FREE INFORMATION CARD
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Commodore’s PET was the first all-in-
one personal computer. Since its
introduction it has undergone many
changes. The toy has evolved into a
business machine.

IF THERE 1S ONE COMPANY THAT IS RESPONSIBELE FOR THE
personal computer revolution and the development of plug-
it-in-out-of-the-box computers. it is Commodore Business
Machines. And if there is one person thal is responsible
for it. his name is Chuck Peddle: It was he who had the
foresight to realize that what the world needed was a
ready-10-use home computer that didn’t have to be assem-
bled. And the first company to announce such a computer
was Commaoxdore.

When the first mews articles on the PET computer
appeared in the technical press five years ago, it seemed
too good 1o be true. They described a full-blown computer
with a CRT display and an ASCil keyboard for only $600.
Oh. sure—there were a lot of computer kits available at
that time for about the same price; but none of them had
the same capability.

The kits gave you a CPU, power supply. and a box to
house it in. One or two manufacturers even offered some
memory. But you, the purchaser. still had to toil long hours
to build and debug the unit—and afier that you still couldn’t
use il, because it required a host of peripheral interfaces
and. of course, an IO device, such as a teletypewriter.

Then came the announcement from Commodere that
they were going to supply the entire thing. assembled and
ready to run BASIC at the flick of a switch. And all that
would cost less than most of the basic kits. Along the way,
the $600 PET fell by the wayside, as did most of the Do-11-
Yourself computer kits. The 4K PET gave way to the 8K
PET. and the cost went up to $800, but it was sti)] a bar-
gain. Seeing the interest that was generated by that ready-
to-use computer. it didn't take long for other manufacturers
10 jump on the bandwagon.

But look at that keyboard|

One of the most controversial aspects of the PET that
was first announced was ils keyboard. It consisied of 73
keys that were arranged in an ASC1] block of 53 keys and
a 20-key numeric and control key block. Unlike the key-
boards on its subsequent competitors, those on the PET

were made with calculator-type pushbuttons. The keys
were not arranged in the standard staggered configuration
found on lypewriters and they were also considerably
smaller than typewriler keys. All of that led 10 complaints
about the keyboard and how it wasn’iL possible 1o touch-
type with it. While most of those complaints were probably
justified. as evidenced by the fact that eventually Com-
modore came out with & PET that had a standand-sized
keyboard. at the tme the issuc was really insignificant.
Here was a company that was offering a complete com-
puter sysiem for only $800. a price that only two years
before would have been scoffed at. The complaint. how-
ever. was a good way for Commodore’s compelitors to
make points. and 50 the controversy.raged.

Another advance from Commodore. that was related
10 the keyboard, was that the PET was Lhe only compulter
1o offer the full upper and lower case ASCI] character set.
64 graphics character and 11 special function Keys. Among
those *“special funclion™ keys was a key to enter the value
of the math constant (pi) T ; keys to control the eursor {up.
dowm. left, and right): a key to clear the screen and home
the cursor: a key to insert and delete data; a reverse field
key, und even a key 10 cause a program Lo be [oaded auto-
maticatly and run, or Lo slop program execution. In addition,
a slow-list capability was provided by holding down the rRvs
key while a program was listed.

Getting physical

For thase of you who never saw the original PET, discon-
tinued last year. here is a quick description of it. It is a one-
piece factory-assembied computer thal weighs 44 pounds and
measures |14 inches high by 16.5 inches across, and is 18.5
inches deep. It has a built-in 9-inch CRT dispiay and a built-
in semiautomatic rape-storage system. 1 call it semiautomatic
because the user must place it in the RECORD Or PLAY
mode. and it does not automatically FAST FORWARD Or
REVERSE. Howewver. the integral file-handling system that
is built into the PET does tell the user which mode to place
the recorder in {and when) and it does start and stop the
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tape automatically under computer control.

Last year. Commodore succumbed to the pressure it
was recciving from users and came out with a new version
of the PET that had a full-sized keyboard. It is housed in
the same case as the onginal PET, so jts dimensions are the
same. but because the kevboard is much larger. the tape
recorder had to be made an external accessory. and Lo gel
it you had to pay an exira $95. The new keyboand has
added some features that were sorely tacking in the carly
PET computers. To begin with. it Contains a SHIFT LOCK
key. But why should the lack of a SHIFT LOCK key be
considered such i big disadvaniage for the PET? After
all. many other compuler keyboards don’t give you this
function either. That's true, bul most other computers
also do not provide the wide selection of characters that
are available on the PET. And the iack of a SHIFT LOCK
was very annoying whenever a lot of graphics or lower-
case ietters were being entered.

When the new keyboard was added. the motherboard
inside the computer was redesigned so that up to 32K of
dynamic memory could be used. In the original PET s.
expansion had to be done extemnaily. Also. static memory
was used; it's easier to design with. because no refresh
circuitry has to be included. but it generates a lot of
heat. In addition. MOS Technology. a subsidiary of Com-
modore. was the only company that made the memory
IC’s. and as a result. replacements were very cxpensive.

With the addition of the new keyboard. Commodore
decided that it would increase the basic machine from an
8K machine to a 16K machine. since most people wanted
more memory anyway. The base price of the new PET
was also raised. by $200. and it now Costs $995 (plus the cas-
sette recorder). The price for a 32K machine. which is wentical
in every way to the 16K machine excep for the extra
memory. is $1295. That means you ‘re paying $300 for 16K of
RAM, an culrageous price.

When it first came out. perhaps one of the bigges! selling
points. aside from price, was the PET s ability to “*speak ™
BASIC as soon as it was turned on. That's fairly common
today. but four years ago it was a real inpovation.

Another handy feature that was (and still is) found in
PET computers, is a very good screen editor that makes
it easy to cormect mistakes. With the editor, you ¢can move
the <ursor wherever you want 10 on lhe screen amndd then
insert or delete characters or whole words with no difficulty.
And. unlike the case wilth ather sereen editors. you do not
have to re-enter the entire line that is being comrecied. All
you do is 1o make your correction and then press RETURN:

HIGH-QUALITY wORD PROCESSING can ba
achieved using 8 printer such aa the
MEC Spinwrier.

the compuler automatically enters the corrected line.

It has a flle system, too

As mentioned earlier. the PET is capable of reading and
writing programs and data files 10 cassetie tapes. The tape
recorders used cost $95 cach. which is about two 10 three
times the price of a decent cassetie recorder that can be
used with most other computer systems. Although the
tape unit uses a commercial audio-cassette drive mecha-
nism. the clectronics are custom-made so thal only thut
special recorder can be used. | have heard however of a
company that sells an adapter, which will permit you 1o
use a conventional cassette recorder with a PET. bui i
haven't seen it. And with such an important task (o per-
form. it's probably betier to pay the extra money—or
better yet. go o a disk-based system.

The tape system in the PET is very reliable. The system
records data at 1000 baud. which at first glance makes one
think that il is rather fast. However. to insure daia relia-
bility. it records everyvthing twice, and when it reads back
data. it reads both recorded versions t¢ verify that what
it has read is correct. Thus the effective baud rate is only
500 baud. the same as the TRS-80 Level 1.

Unlike other tape systems which require low-noise
tapes and meticulous adjustment of volume-control levels.
the PET system can use just about any kind of tape. and
no adjustments whaiscever are needed._ | have tried & wide
variety of tapes and found that even the <¢heapest kind
available can be used successfully.

A handy feature of the 1ape system (missing from some
of the popular systems) is the VERIFY command. After
using it. | can’t see how any computer can be without it.
That nifty little command allows you to check and sec if
the program you recorded on tape was recorded without
errors. | have yvet to find a program that wasn’t recorded
properly.

In systems without that feature. notably the Apple. the
only way to check whelher the program was recorded
properly is 10 load it into the computer. But that destroys
the original program that is in the machine: so if your tape
has dropouts on it. or the batteéry voitage of your tape re-
corder is low. loading the defectively-recorded program
into your computer will wipe out the original program. and
several hours worth of work can go down the dmin.

Another plus for the PET lape system is that it works
with named files. That means that you can give each pro-
gram or data file a name. which is stored on the tape as a
program header. Then you can tell the computer to load a
program with a particular name. and it will ignore all others
on the tape and only load the one with the desired name.

Commaodore designers have made the PET a little more
personal by including routines that keep the user posted
about what is going on. For example, while it is looking for
a particular file. the computer will let you know. not only
that it is making the search, but it will also tell you which
files it has passed on the tape while it was looking for the
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one that you specified. That makes 1the PET more useful.
About the oniy thing that is missing in the way of basic
features. is the ability to use the eLL feature (ASCII
character 7) of the ASCII keyboard.

Thanks for the memory

When it first came oul. the least expensive version of
the PET was the 4K system. which sold for $595 and offered
the user 4000 words {each digital word represents one
character) of random-access memory (RAM). But that
wasn’t all—you aiso got 14K of read-only memory (ROM).
which contained an 8K BASIC interpreter. a 4K operating
system, a |K monitor program. and & 1K diagnostic pro-
gram. It was the 14K of ROM that put the PET way ahead
of all other systems on thc market at that time. Now most
personal computers have similar features.

Since the PET was first introduced. the system ROM'’s
have undergone several revisions. The original ROM’s had
a bug in them that would occasionally cause the cursor
to be last. That would require that the computer be shut
off and wrned on again in order 1o recover. Obviously.
any program in the computer would be lost. Commodore
acknowledged that bug and replaced the defective pan
free to anyone Who reported problems. The next set of
ROMs to be made available were the new ones thal were
developed for the 16K and 32K PET's. That was not just a
simple replacement of a single ROM. but an entirely new
set. The changes in those ROM's are many and most of
the machine-language routines have been shifted around
s0 that programs using machine language calls from the
original ROM set cannot be used without modification on
the new set. Commodore is now aboul 10 announce an
even newer ROM set. BASIC 4. which makes interfacing
to the disk drive a lot easier. That set was originally devel-
oped for the latest compuier o be added 1o the Commodore
line. the B0-column CBM computer. And still another ROM
set is in deveiopment, this one called BASIC 5. This ROM
sel will have a [pt of utilities builr into it such as renumber.
append. and many others. The BASIC alse includes an
additional command called prorecT, which. when in-
voked. prevents the user from accessing the source code
or making a copy of the program.

While many people complain about the frequent and
incompatible ROM changes. [ see it as a good point for the
Commodore computers. It shows that Commodore is con-
stantly seeking to improve their products. which is really
nice Lo sec.

New 80-column computer available

Recently. Commodore has annsunced a new computer,
aimed squarely at the business market. Known as the
model 8032 CBM computer. it features a 12-inch CRT and
a full business kevboand with numernic keypad. The BASIC
in the 8032 is Commodore's latest—version 4.0—and it
works with the new disk-operating sysiem. DOS 2.0. The
new BASIC corrects several ermors in the previous basic
and adds some enhancements.

Externally. the 8032 is similar to the 16K/32K PET's.
except that the shape of the cabinet has been changed
slightly to accommodate the larger video monitor. In¢luded
in the 8032 is an electronic bell that can be accessed via
ASCII character 7. In addition. the bell is used as an end-
of-line waming device. much like the bell on a 1ypewriter.
It sounds when the cursor passes column 75 on the screen.

PET checks itself out

From the repair point of view. the PET is a serviceman’s
dream. For the old PET 5. with the aid of a special con-
nector. the PET can check itself out. Once the source of
a fault has been localed. repairing the sysiem is simple.
Each of the three boands can be snapped out quickly and
replaced with another. so that the system can be up and

running in no time. For the new PETs. Commodore has a
special boot-strap loader that clips onto the 6502 micro-
processor chip and loads in the diagnostic program, The
reason that is necessary is that the new ROM’s have no
room for the diagnostic routines. Once the diagnostic pro-
gram is loaded. servicing is as before.

Microsoft BASIC Is used

The BASIC that is in.the PET ROM s is a Microsoft BASIC
and as such is fairly compatible with the BASIC's that are
found in most home computers. Of course it contains the
PEEK and POKE commands that huve become popular
with the microcomputer revolution. In addition. it contains
some special commands that are designed specifically for
use with the |EEE bus.

Also part of the repertoire are tape-filc handling com-
mands. such as OPEN. INPUTe#. PRINT# and ¢LOSE.
PET BASIC also contains a GeT command that inputs a
single character from the keyboard without printing it
making it possible to hit the RETURN bution without
stopping the program.

PET BASIC has one more very useful command: Tt.
That is not an oblique reference to one of Commudore’s
competitors. but rather a time command: it's used in con-
junction with the PET s built-in ¢lock. It can be used to
time Programs or even st up a time-of-day program in the
computer.

Pienty of peripherals are avallable

In the way of mass starage. Commodore has two-disk
systems announced and a few more on the way. The first
is the 2040 dual-drive minifloppy system. It uses Shugart
390 drives and the system is accessed in the same way as
the cassette-operating system,

The 2040 cosis $1295. has access to 340K of data on the
two drives. and it doesn’t use double density and double
tracking techniques. The density is achieved by using {wo
microprocessors (a 6502 and a 6504) and five memory IC's
that are built into the dis¢ unit itself. But the real key to
the high density is an encoding scheme thar packs the data
s0 that less storage space is needed.

The information needed for encoding data 10 be stored on
the disk is contained in 2K of ROM located in the disk
unit. Also included is an 8K ROM-based disk-operating sys-
tem. In addition. the 2040 contains 4K of static RAM.

Only two connections are needed for the disk system:
an AC power cord to supply il with 50 walts of power and
an IEEE interface cable to connect it 10 the PET. The
diskette itself is a soft-sectored one that is formatted by the
drive. It has 35 tracks. with a constant recording density.
The number of sectors-per-track. however. varies—from
17 for the innermost trcks to 2 for the outermost. Track
18 of the disketie is used for the directory of programs that
ar¢ on the disc.

For those who require even more daia-storage capability.
Commodore has just announced a new dualdisk drive
system known as the 8350. That system provides three
times the storage capability—3$12 kilobytes-per-disketie or
1 megabyte-per-duakdrive-sysiem—for only 1/3 more
money ($1695).

In the area of hard copy. Commodore has two printers,
One is the CBM 2023, which is a matrix. impact printer that
has a pressure feed and takes 10-inch-wide roll paper. It
prints at 80 characters per second and costs $695. The
second printer. the CBM 2022 is similar 1o the 2023, except
that it is a tractor version and costs $100 more. Both
printers connect 1o the PET via the IEEE bus.

Commodore has two more peripherals available that
may be of interest: a voice synthesizer for $395 and an
acoustically coupled modem for §395. The modem is a half-
and full-duplex modem that features asynchronous oper-
ation at 300 baud. R-E
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ONE OF THE VETERANS OF THE PERSONAL-COMPUTER REVO-
lution is Apple Computer Company. In 1975, when micro-
computers first appeared on the scene, Apple Compuler was
the first company to offer a single-boanrd computer. The price.
for what was then known as the Apple /. was $666. That in-
cluded an onboard ROAM monitor and a built-in video interface.

About cight months after the Apple 1 appeared on the
market. the Cadillac of home computers made its debut.
Apple Il. The Apple If represented a giant step forward in
home computing then and. except for its newly introduced
brother. the Apple H1, itis still the best buy in personal com-
puters around.

Like its predecessor. the Apple If has built-in video cir-
cuitry that allows it o interface directly to a color-wideo
mOonitor. or to a television set through an add-on modulator.
Apple 1I's now come in 1two vaneties. the Apple I and the
Apple 1l Plus (often referred w0 as minus by experienced
Apple owners). The difference between the two machings is
in the BASIC that vou'll find resident in the computer at the
time of purchase.

On the Apple 11, the computer comes with Integer BASIC
resident in ROM. The term “integer” refers 1o the way the
computer performs mathematical operations. 1o Integer
BASIC. for example, 5+2 would yield ) instead of the ex-
pected 2.5, because 2.5 is not an integer. While that seems
strange and hardly useful. such is not at all the case. Integer
BASIC is very fast and as a result lends intself well to ap-
plication in games programs.

For those who wish to have the floating-point capability
(where in the above ¢xample you'd actually get 2.5) it is pos-
sible to purchase an additional irmware board with Apple-
soft BASIC in it: that is the BASIC that is available on most
computers. In addition. older Apple sysiems were supplied
with Applesofl on disk so that those with a lot of memory
and an integer machine could have Applesoft available to
them.

The second type of Apple. the Apple I Pins, comes with
Applesoft as the BASIC that is resident in ROM in the ma-
chine. When Apple Computer Co. made this version of the
computer available. they also changed:one of the system
ROM's to add some additional features. Unfortunately.
when something is added. something clse must always be
taken away and in that casc it was the built-in mini as-
sembler. Also. Apple Computer Co. decided 10 give the
system Lhe capability of being a mrn-key system so that pro-
grams could be run as scon as power was applied, if a disk
drive were used. Finally. the reset circuitry was modified
s0 that it was software-controllable. All of those features

ARRUERCOMBUTERS

The first Apple computer was the brainchild of two
young men working out of a garage. The young men
are now rich, and the Apple a resounding success.

have pluses and minuses, but owners of the Pfus see only
the minuses. hence the nickname. By the way, all of the
features taken away from the Apple If Plus are restored 10
the computer when the Integer firmware cand is installed.

The low end Apple {1, be it the regular or the Plus, contains
16K of random-access memory and has sockets that allow
the user to expand it 1o 48K just by plugging in the extra
1IC’s. The 16K Appie lists for $1200, but can be gotten. by
carefully examining the ads in computcr magazines. for as low
as $950. For that price you get one type of BASIC. a built-in
speaker. a standard 52-key typewriter-quality keyboard. an
8-slot expansion bus that is widely suppurted by independemt
manufacturers. a built-in video interface. two paddles for
interactive games. four built-in analog-to-digital converters.
a variety of demonstration programs. and a machine that will
give you hours of fun. The built-in speaker can be used to
produce music. waming ‘beeps’. or even play back digitized
speech.

Five display modes avallable

The compuier has five display modes. The first. and most
frequently used. is the all-text display mode. Then there are
two low-resolution. fullcolor graphics display modes: one
that combines the 40-x-40 low-resotution graphics with four
lines of text and the other that is all graphics. The same holds
true for the high-resolution graphies mode. There is one that
permits four lines of text on the bottom of the screen and the
plotting of points on a grid 280 wide X 160 high. In the all
graphics mode the resolution increases to 280 X |92, There
are six celors available in the high-resolution mode, including
black and white. The resolution in that graphics mode is so
fine that it is possible for the user to define his own ¢character
set. Apple Computer has a program in its contributors library

APPLE 1l DISK DRIVE uses uniquely-desigred controller card.
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INFORMATION UTILITIES. discussed elsewhere In this section, are eaxily
acceSsed by the Apple Il

that does just that and several software companies sell pro-
grams that do it too.
Those character-generator programs are popular. because

the Apple Ii has no built-in capability to display lower-

case Iciters. Several independent manufactures. such as
Mountain Hardware and Dan Paymar. have overcome that
problem with accessory devices, the cheapest of which is the
Paymar adaptor for only $50. One hardware limitation of the
Apple II is that it only displays lines of 40 characters. Here
again, outside manufacturers have been innovative and come
up with accessories that increase that to 80 characters per
line. but in those cases. the computer must be used with a
video monitor,

In the text-display mode. the Apple I has programmabie
text windows. so it is possible to divide the s¢reen up inwo
several distinct sections and access any one of them under
program control while the others stay fixed. Each window
has its own scrolling capability, and each can be ¢leared
individually. In addition. characters on the Apple I can be
displayed tn one of three modes. The first—and most often
used—is the normal white-on-black dispiny. The next is an
inverse mode where Ictters are displayed black on white.
Finally. they can be displayed in a flashing mode. Using
Applesoft BASIC. it is simply necessary to invoke the
NORMAL. INVERSE or FLASH commands to display
the rext appropriately. In Integer BASIC the same things can
be accomplished by POKEing a particular location in memory
with vanous values. That versatility in handling text makes it
possible to praduce interactive programs that are both at-
tractive and casy o read,

In addition 10 the main Computer unit, Apple has several
accessories available for it. The most important is a disk

drive. Apple disk drives cost $495 if purchased from Apple
Computer and $395 if a compatible drive is purchased from
an independent manufacturer. The drive<€ontroller card.
which can handle two drives. selis for $100. Apple has done
some pretty innovative things with their disk system. They
use the standard SA400 drive from Shugart, but they don't
use the Shugan digital controller card that comes with the
drive. Instead. they replace it with their own. Aside from
reducing the parts count on the card. which increases re-
liability. they've made the card smart. so that it ¢can cal-
culate the acceleration and deccleration Of the drive and
compensate for it when accessing the disk.

The standard Apple disk drive is capable of storing 116
kilobytes of data. However, Apple has developed two new
ROM s for its controller card which make it possibie 1o in-
crease stomage o 143 kilobytes per disketie. and thar up-
grade kit, along with a new version of DOS (Disk Operating
System) to support it {DOS 3.3} should be avaitable by the
time you read this article.

It understands Pascal too

Apple Computer Co. is quick to recognize desires of the
public and when it became apparent that the Computer
language Pascal was becoming popular. it set about develop-
ing a method of implementing it on the Apple JI. As a result.
about a year ago, Apple came oun with an accessory known
as the Language System. That $500 system makes it possiblc
to run the popular UCSD Pascal language on the Apple 17
camputer.
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THE WHOLE COMPUTER weighs only ssventeen pounds.

The Language System consisis of a cand that plugs inlo
one of the slols in the Apple. The card contains an extra 16K
of RAM, support circuitry. and a ROM thal will permit the
Apple disk 10 boot up automatically when power is applied.
A reasonable price for the board alone would be $100 1o $150.
The extra money for the sysiem is for the software that
comes wilh it. the UCSD Pascal system which ineludes an
editor, compiler, linker. and utility programs. The system
also includes & 6502 assembler. Finally, iwo ROM's are in-
cluded. which must be used to replace ROM’s that are on
the standard disk-controller card. Those ROM’s set up the
disk drive o work with 16-sector disks, as opposed 1o the
standard 13-sector ones. The increase in sectors accounis
for the increase in density from 116K 10 143K that is asso-
ciated with the Language System,

Although the Language System is commonly referred 1o as
the Pascal card. that is really not accurate since Apple is
planning on having other languages available for it soon.
Already announced are FORTRAN and Pilol.

Apple Il |18 coming

In May of this year. Apple Computer Co. introduced ils
next-generalion Computer, the Apple 1, which should be on
your dealer’s shelf by the time you read this article. Basical-
ly, the Apple tif has everything Apple {f owners wished they
had in theirs and weni out and bought accessories for, The
Apple Hif has a built-in mini-disk drive; printer interfaces for
serial and parallel printers; a realdime baltery-powered
clock-calendur thut will run for three years and keep track of
time 10 within | ms; standard 1BM keyboard with & pumeric
key pad with automatic repeat of any key: a 2-inch speaker, a
fixed frequency ‘beep’ generator, a 1-bit squarewave genera-
tor, and a 6-bit digital-to-analog converter. The basic unil
comes with 96K of memory; that is eéxpandable to 128K.

o

THE NEW APPLE I, sirmect primarity at the business market.

Like the Appile [, il uses a 6502 microprocessor. but it has
been enhanced in two ways. Firstly. a 2-MHz version of 1he
CPU (known as the 6502A) is used. That immediately makes
the Apple If two limes fasicr. Secondly, external lugic has
been added to enhance the 6502 instruction sel. Additional
CPU features include a relocatable base-page register and a
relocatable stack.

A nice feature of the new computer is that the Character
generator is stored in RAM. That means that all characters
are software-defincable and thal any type font can be gener-
ated. So, in addition 1o defining new character sets, such as
Greek and Hebrew. it is possible 1o generate high-resolution
figures in 1he text mode. Apother result of that is that scrofling
can occur one dot row al a time, resulting in a smooth, non-
jerky movemenl.

Perhaps the smartes! feature of the Apple Il is its built-
in Apple 11 emulator. When aclivaled. that makes the Apple
{1 look exactly like an Apple tf. and all the sofiware that is
available for the Apple ff will work on il. The Apple {if also
has a Language Sysiem buill in ard is thus capable of running
Pascal as well.

Support Is the best around

When il comes to helping oul a customer or dealing with a
problem, be it malfunclioning equipmenl or answering tech-
nical questions, Apple’s support is the best around. Apple’s
network of service centers is geared o repaining or replacing
defective parts within 24 hours. While that geal isn't always
achieved, their track record is pretty good. And if you've got
a lechnical question, Apple’s hot line {408.996.9868) is al-
ways staffed during the business day 10 provide customers
thc answer 1o any question, be it hardware-or software-
refated.

Having used that hot line quile a bit. | can tell you first
hand that it is greal; the peeple manning il are both patient
and helpful. If they don’t know the answer, they'll find
someonc who does. The only problem with the hot line is,
thal it is only manned by two people at & lime with only Iwo
telephones: thus getting through can be difficult at times.
No other manufacturer, though, has anything beticr.

The Apple’s popularity exiends around the world, and the
software and hardware support for it are almost beyond
belicf. Many games, programs and peripherals first developed
for it have been adapted for other sysiems. [1's no wonder
that the Apple has become one of the lop-selling personal
compulers! R-E
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SURERBOARDIE

These products provide one of the least
expensive ways of building up a system.

OHIO SCIENTIFIC. INC.. OR OSl. WAS ONE OF THE EARLY ENTRIES
in the home computer market, dating back to the *old**
days of 1975. Their present line of compulers ranges from
simple one-board computers to sophisticated rack-mounted
computers and consists of four product lines: the Chal-
lenger §, Challenger 11, Challenyer 4 and Challenger 8.

The Challenger | series. which includes several models.,
is aimed at the student and hobbyist with prices ranging
from $279 to $995. For the higher performance needs of
the professional and educational user, there are several
models in the Challenger 4 and Challenger 8 series that
range from $698 to $2597 price bracket. The small-business
computer series, Challenger Iii. starts above $4000 and
will not be detailed here. A companison chart detailing the
key features appears in Table 1.

Beginners can start “‘naked*

The first member of the OSI family of personal micro-
computers is the Superboard {1, a *‘naked” miCrocom-
puter. without power supply (5 volts at 3 amps required)
and cabinet, The Superboard [ includes a full 53-key ASCII
character keyboard. a 30-row by 30-column video-display
interface for use on a video monitor or home television
via an RF modulator. and a cassetic tape interface that
will work with most home cassette recorders. Also included
on ae board is an 8K BASIC in ROM and 4K or 8K of
RAM.

The Superboard 1 s directed towand the computer neo-
phyte who can start getting into this fascinating hobby with
an inexpensive basic system that works reasonably well
and can be expanded 10 include other peripherals such as
a floppy disk drive. The Superboard If with 4K of memory

costs $279 while the 8K version costs $348.

Add a power supply and an enclosure 1o the 8K Super-
bhoard [f. and it becames a Challenger C1P. designed 10 be
used with a standand television set (via a separate RF video
modulator). An oplional 12-inch OS] black-and-w hite video
maonitor is availabte for another $115. The Chalienger CIP
offers upper and lower case characters from the keybournd.
On the video screen, it will display up to 30 lines of 30
characters each in the text mode. In the high-resolution
grgghics mode. it will display dots within a 256-by-256
grid.

As is the case with most of the popular personal com-
puters, except for the TRS-80, the OSI computers use
the 8-bit 6502 microprocessor. The bhare-bones Challenger
CIP, without the audio cassette recorder and without the
video monitor, is $399.

The next siep up is the Challenger C1P MF which includes
12K of RAMI, the 8K BASIC in ROM, and either one or
two S-1/4-inch mini-floppy disk drives. With disk drives,
data retrieval can be achieved in seconds rather than the
minutes required when a cassetic siorage system is used.
The cost of & CIP MF with 12K of RAM, the 8K ROM
BASIC, and one mini-floppy disk drive is only $995. That
pricc makes it the cheapest disk-based personal computer
available anywhere. Need more memory? The CIP MF
can be expanded up to & total of 32K of RAM, With 20K or
more of memory. small-business applications can be
handled through OSI's powerful OS-65D V3.0 operating
system that supports sequential as well as random access
data files directly from BASIC.

Peripherals available for the Challenger C1P MF include
an electrostatic or impact printer (8695 and $1250 respec-
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TABLE |

Festure | Superboard | CtP  |CtP MF| C4P | CAP MF| C8P |CBP MF
! - L
T 1 1
Min. RAM 4K BK 12K BK 24K 8K 32K
Max. RAM 8K Bk | 32k | a3k | 48k ‘ 32K | 48K
Base Price ($) 279 399 995 G938 1695 l 895 2597
Color Graphics No No No | Yes | Yes | Yes | Yes
Joystick Int. No No No Yes | Yes Yes Yes
Keypad Int. No No No Yes | Yes | Yes | ves
s 4 - 2
AC Remote Int l No No Opt Yeos Yes | Yes Y8s
Modem Interface Opt Opt | Opt | Yes | Yes | Yes | ves
Printer Int. Opt Opt | Opt { Yos | Yes | Yes | Yes
L ST At S
1
Home Security No NOo No [ No Yes No Yes
Audio Output No No No Yas Yas Yes Yes
D/A Converter No No No | Yes Yeas Yes Yes
[ L T S —a T el Al
Videc Display 30x30 30x30 | 30x30 32x64[ 32¢64 (32x64| 32x64
Real Time Clock No No Yes No | Yes No Yes
GY Option No No No No l Opt No Opt

tively). a 300-baud modem (3199), and a homec conwolier
($175). The AC Remote Control System, or home control-
ler, together with a real-time clock. enables the compuler
10 operate lights and appliances automaticallty under pro-
gram control. The AC-control interface permits the com-
puter system 10 inject control signals on the AC power line
circulating throughout the home, and wrn lamps or appli-
ances on and off, Alsp available is a home securily system.
including smoke and doorfwindow burglar-alarm sensors.
Should an entry be attempted. or smoke be present, the
computer would be informed immediately. and the appro-
priate devices would be activated.

Do it better with a C4P

The Challenger C4P s a casseite-based system and in-
cludes the 8K ROM BASIC. just like the C/P. But the C¥P
has some additional fealures. It has over three times the
display capability of the CIf and is capable of displaying
32 lines of 64 characters cach. in up to 16 colors. In the
graphics mode. the screen resolution is 256-by-512 poins.

Also included in the C4P is a 200-Hz to 20-kHz program-
mable tone generator. an 8-bit companding digital-to-analog
converter (DAC) for voice and music generation. 1wo 8-
axis joyslick interfaces for interactive games. two 10-key
keypad interfaces. and an AC remote-control interface
for appliance and home control systems. The basic C4P,
selling for $698, may be expanded to hold up to 32K of
RAM through the use of two expansion slots in the key-
board chassis. The RAM used in the computer is all static and
therefore requires no system refreshing: it can easily
be backed up using a battery supply. With as little as 24K
of RAM. the €4/ will handle 5-1/4 inch mini-floppy disk
drives which cost 3450 each.

If you decide in advance that mini-floppics are the way
10 go. then the C4P MF. at $1695, provides the same fea-
tures as the C4P but includes 24K of RAM and a single
mini-floppy disk drive. In addition. the C4P MF contains a
real-time <lock and countdown timer, a modem interface,
16 parallel lines for additional control interfaces, an acces-
sory bus for an externat 48-linc 1;Q board, and a home:
security svstem interface. The system can be expanded
to 48K of RAM and two mini-floppies.

The computer features a ““foreground-background™
capability that allows it 10 monitor a home-security system
and turn appliances on and off while st the same time it
is ruaning another application program. The C4#P MF is the
only home computer that has that capability huilt into it.

According to Ohio Scientific. the C4P MF normally
operates twice as fast as an Apple Il or PET and three
times (aster than a TRS-80. However. il you need even
more speed. it is posstble to double thal speed by gelling
the GT option. which is a special ion-implanted 6502, along
with faster RAM. The option can only be ordered at the
time of purchase and costs an extra $950.

For more expandabliity try the C8pP

The top-of-the-line in personal computers for Ohio Scien-
tific is ils Challenger C8F senes of computers. The C8P
contains ¢ight expansion slots, only five of which are available
to the user. The others are used for the basic configuration.
That means that the C&8P has more than three time the expan-
sion capability of the C4P. The basic C8P is a cassette-
based machine with 8K BASIC in ROM and BK of static
RAM. That can be expanded up to 48K of RAM. To in-
crease program storage. the C8P can be interfaced to two
8-inch floppy disk drives. The basic €8P costs $895 with
8K of RAM.

If you need more memory. it can be upgraded to a C8P
DF. which costs §2597. That gives you 32K of RAM (cx-
pandable 10 48K) with dual 8-inch floppy disk drives that
are capable of storing up to 250 kilobytes of data. The C8P
DF offers the same features as the C8P plus the Home-
Security Sysiem. An optional Unjversal Teiephone Iater-
face can dial any telephone number via rotary dial or Touch-
Tone (TM) techniques. By combining the Universal Tele-
phone Interface with OSI's Votrax voice [/O board here's
what you'll get: A computer system that can dial any num-
ber and communicate via volce output. leaving messages.
and answering anticipated questions. Add to that combin-
ation the home-security system. and the C8P DF can auto-
matically dial the police or fire department. and by voice
Message commuicate its emergency needs. A dedicated
alarm dialler, however. would probably be more cost ef-
fective. Another possibility is that the computer owner
can dial home from some remote location and tell the com-
puter 1o turn specific appliances on and off.

Like the C4P. a GT option is available for the C8P DF
too. Il desired. it must be ordered at the time of purchase
and costs an extra $1825.

Software. including Pascal and FORTRAN for 48K sys-
tems with at leasl two mini-floppics. for the Ohio Scientific
computers is available on both tape and diskette, with prices
ranging from $6 to $200. R-E
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LitiorgAssembled

Originally, all personal computers were available
only as kits. Now, just the opposite is true.
Heath, though, still lets you build your own.

IT'S NOT EASY TO LOCATE A PERSONAL COMPUTER SYSTEM
that includes a smart terminal plus a floppy disk for under
$2000. But. if you are familiar with basic electronic kit
assembly and construction, you can buy a relatively sophis-
ticated computer that uses not one but two Z-80 micropro-
Cessors. a smart video terminal. 16K of random access
memeory (RAM). and a 100K minifloppy-disk storage sys-
tem. All of that will cost you only $1695. And with a rea-
sonable degree of patience and confidence. it will work
when first turmed on.

When personal computers first appeared five years ago.
almost all were kits. Today it is just the opposite: almost
all are assembled and ready to use. But Heathkits have
always been popular and have a reputation for working well
the first time. Nonetheless. if kits don’t ““tum you on.”
you can stili enjoy the Heath computer by purchasing a
WHES (W for wired) All-In-One computer, factory-assem-
bled and tested. Whichever model you get, the H89 is a
fully integrated desktop computer with many built-in fea-
tures plus & wide varicly of extemal peripherals available.

The 8-bit H89 includes a computer, 12-inch black-and-
white video dJisplay, $V4-inch minifloppy-disk drive, 6K
of RAM and an ASCII keyboard with a numeric keypad.
[n actuality. the H89 is really an H/9 Smart Video Ter-
minal into which the computer. floppy disk, and interface
boards have been assembled.

Two Z-80 microprocessors used.

There are two Z-80 miCroprocessors used in it, one for the
computer and one for the smart terminal; each unit can thus
operate independently to altow the H89 to process dataat a
high speed.

The basic unit comes with a 2-MHz Z-80 microprocessor
and 16K of RAM, but is expandable 1o 48K. Expansion
is very easy. because the Heath designers apparently tore
a page out of the Apple’s designer’s book and provided
empty sockets already in place in the computer. Thus all
that is needed to expand the memory is to buy extra chips

and plug them in. 1t should not take more than |5 minutes.

With 48K of memory space dedicated to user RAM, and
since the Z-80 can address 64K of memory. another 16K

of memory must be accounted for. and it is. Two 8K sec-
tions of memory are reserved for system use. The first 8K
section is located in low memory. Of that. 3K is used for
system ROM and 1K for system RAM. The remainder is
not currently used. The other BK block of memory that is
reserved is in high memory and it is currently not being
used.

The display is presented on a bright 12-inch CRT that
contains a P4 phosphor. The screen format is 25 lines by
80 characters. for a total of 2000 characters. One disadvan-
tage of the display is that it is not a memory-mapped dis-
play and thus it is not possible to access individual loca-
tions on the screen by poksEing a value into a specific
memory location, In displaying information on the screen,
several different dot matrix formats are used. To display
upper case letters. 2 § X 7 dot matrix is used, whilea § x 9
dot matrix is used to display lower case letters with de-
scenders. And. to display graphics characters. an 8 x 10 dot
matrix is used.

The terminal part of the H89 will operate at twelve dif-
ferent. keyboard selectabie. baud rates up to 9600 baud.
The Z-80 that is included in the terminal adds some ver-
satility to the terminal so that some desimable features are
available. Among those are the ability to insert and/or
delete characters or full lines of information. It alse makes
possible a graphics capability. Another handy fealure is
reverse video. That allows the user to emphasize any par-
ticular section of the screen by printing black letters on a
white background.

As any true terminal must have, the HA89 has a full ASCII
keyboard. The 84-key heavy-duty keyboard consists of a 72-
key standard typewriter keyboard and a 12.key numeric
and controi-function keypad. In addition to providing access
to the full 128 ASCII characters. the keyboard also pro-
vides access to 33 predefined graphics chamcters and it
has eight keys that are reserved for user-defined functions.
To simplify and speed the entry of numerical data. a 12-
key pad is provided. And if the shift key is used with sev-
eral of the keys on the pad. control of the cursor for inser-
tions and delctions is provided.

Berrowing another design idea from the Apple It com-
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for the HB9. Mote provision for disks, al right

puter. the H89 contains a small loudspeaker which is used
10 gencrate an audio “'beep” that is used whenever the
BELL charxcter (ASCIl character 7) is printed. Thal is
importani. because in good interactive programs, the bell
can be used to wam the user of an impending change of
state or overflow condition. Also, the speaker can be used
to generate various tones and ¢rude music under software
control.

Hard-sector floppies used
A WANGCO/Siecmens model 82 minifloppy-disk drive

is used in the H89. That particular drive requires the use:

of hard-seclor disketies that have 40 tracks-per-disketic.
| sector-per-track and 256 byies-per-sector. That provides
slightly more than 100K of dati storage per diskeite. The
data 1ransfer rate to and from the disk drive is at 128 kHz.

For applications where 100K of on-line data storage is
not enough, an optional H77 Floppy-Disk System can be
added. for only $595. That adds another 100K of storage to
the sysiem. And for still more storage, an Hi7-7 ($345)
floppy-disk drive. can be added to the H77. That will give
you 300K of on-line storage.

For the economy-minded. who feel they can get along
without a disk drive {(and those people are few and far
between). Heath offers the F/88-3 audio-cassette interface.
That system operates at 120 bytes-per-second and vies a
2.4-kHz signal for its mark tone and a 1.2-kHz signal for
its space tone.

System documentation included

Unlike some personal computers. the /89 comes with
a 260-page Opcration/Service Manual to teach the basics
of microcomputers using the /189 as an example. The book
includes detailed circuit explanations, digital liming se-
quences and trouble-shooting tips. In addition. a Software
Reference Manual. 440 pages long. discusses five systems-
software packages that are available. Another 110-page
book provides all of the information required for the op-
tionally available Microsoft BASIC.

The five major sysiems-software packages available
for the H89 consist of the Monitor. HDOS, Dbug, Edit.
ASM. and Benton Harbor BASIC. The Monitor is sup-
plied as 2K of ROM firmware and is activated when the
system is turmned on. 1t allows the user to display and change
data in RAM. load and run programs {rom cassetic tapes,
and boot the disk if onc is present. Heath's Disk Oper-
ations System (HDOS) keeps truck of data written to and
read from the disk drives. Benton Harbor BASIC is a lan-

A NUMBER of peripherais, such as the H14 printar, are svailsbiy from Hesth.

guage that was originally written for the A8 computef. but
was carried over to the H89 as well, to provide upward
compalibility. Thal. by the way. is something that Heath is
very conscious of. In fact. when talking with cutside soft-
ware manofacturers. Heath has required that when ma-
chine-language programs are written for their computers.
all programs must be in 8080 code so that they will be
compatible with afl Heath computers. the older /8's and
the newer H89's.

Microsoft BASIC now avallable

Recognizing that Microsoft BASIC was fast becoming
a de facto industry standard. and that it also was quite a
good BASIC, Heath has also arranged for it to be avail-
able on the H89. The H89 Microsoft BASIC contains 116
commands and functions. compared 1o the 73 in Benton
Harbor BASIC. It also features a buili-in program editor
50 that individual lines can be edited without retyping the
entire line.

For 1hose hardy souls who prefer to program in machine
language. Heath offers a 3-module set of programs o
edit. assemble. and debug programs. Again. clinging 1o
their desire to maintain Compatibility with the old and the
new, Heath has chosen 10 provide an assembicr that works
in 8080 code. In the Edit mode. the user can type in text
to form source files for assembler programs. Once a source
file has been created, the command ASM is invoked to put
the assembler into operation. The assembler takes the
mnemonic version of the assembly-language program (the
source) and converts it into the hexadecimal digits that
represent machine language (object code). And if you're not
perfect. then after you try to assemble Your program, you'll
have plenty of use for the Dbug program.

The Dbug program allows the user 1o single-step through
a machine-lunguage program and to inspect the contents of
memory locations and data registers, making alterations
wherever he wants to. Another convenience of the Dbug pro-
gram is that it makes it easy 1o load and dump assembled
programs onto diskelte.

Here are the prices

The K89 is available. in kit form. with 16K of RAM and
an audio-cassette interface for $1695. A fully assembled
H89 (known as the WHEY) with 48K of RAM and a serial
interface. with a built-in minifloppy disk drive, but with-
out the audio cassette interface. is $2893. The /82 can be
purchascd without the built-in disk drive. but with an audio
casscie interface. as the 88 for $1295. R-E
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TEXAS INSTRUMENTS (TD). INITIALLY A MAJOR MANUFACTURER
of semiconductors, became a leading supplier of consumer
products when they launched their digital watches and cal.
culators on the workd market. T1's first entry into the field
was not overly impressive. but they have moved from that
low point to become the major U.S. manufacturer in the
calculator market. Throughout 1979, rumors abounded
that Tl was going 1o aanounce an entry into the home-
computer market and existing manufacturers feared that
the Texas giant would come out with a product that would
quickly dominate that market also. At the Consumer Elec-
tronics Show in Chicago, June 1979, the suspense ended.
TI showed their home computer—the TV Mode! 99/4—and
the industry hcaved a sign of relief. lis S1150 price (since
riised to $1400) non-standard keyboard. and limited capabil:-
ties meant that TI's entry would pose little threat to other
computers already on the market.

By and large. that first indusiry reaction has proven to
be accurate. A year after its introduction, the T1 99/4 is
still not well accepted in the marketplace. But don’t count
TI out ¥et. After a slow start in the calculator market they
stirged ahead 10 dominate it and they may do the same with
computers.

The basic T1 99/4 consists of a 40-key keyboard, 16K of
random access memory (RAM), 26K of intemal read-only
memory (ROM), and a separate 13-inch color monitor dis-
play. The heart of the computer is a Tl 16-bil miCropro-
cessor chip. the TMS 9900—and the 99/4 is the only home
computer on the market that has a 16-bit processor in it.
While that could give it a tremendous advantage over all
the other B-bit compulers (it means that more memory is
directly addressable by the microprocessar. and machine
language instructions in 16-bit micros are generally more
efficient than those in 8-bit units). Texas Instruments has
decided 10 keep the uscr from accessing the full value of
that capability. Much of it jtist amounts to polential advan-
tages hidden in the machine.

The system provides some nice featUres, such as color
graphics. music. and programmable sound effects. The
graphics. which can have a resolution as high as 192 x
256 pixels in 16 colors. can be really greal, especially
since the computer comes with a high-resolution Zenith

It isn’t that great a leap from calculators
to computers. Texas Instruments, having
captured one market, now enters the other
with the Mode! 99/4 personal computer.

color monitor. But here again, T) thought anly aboul their
own interests and not those of the consumer. The high-
resolution color graphics are only available from pro-
grammed ROM cartridges. and the ROM cartridges are
only available from T1. Even if you buy the cartridges from
another company—such as Milton Bradley, which has
produced some games for the 99/4—the cartridges are still
manufactured by T1. After all. their major business is semi.
conductors. If the user wants 1o write programs that use
graphics. he is stuck with low-resolution graphics that don’t
come close to the real capabilities of the computer. Thal
is because Tl chose not 0 allow the user Lo access memary
directly, For cxample, the high-level computer language
known as BASIC normally provides PEEK and POKE
commands that pcrmit the user to access specific memory
locations. T1's BASIC has no PEEK or POKE commands.

Keyboard is too small

The keyboard layout on the T1 99/4 is in the standard
staggered key format. but the keys are smaller than the
standard typewniter keyboard and extra care is required if
it is to be used by someone who knows how 1o touch-type.

gy O
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PLUG-IN COMMANRD MODULES contstn programs In ROM

WwWww americanradiohistorv comm

0861 H3EOLDO

- ]
—-


www.americanradiohistory.com

RADIC-ELECTRONICS

L]
4]

In addition. the keys are calculator-1ype switches. not the
standard keyboard-type switches. and if you place your
hands on the keyboard in the standard touch-typing con-
figuration. you realize that there are keys missing on the
right-hand side of the keyboard. Commuoxdore was the first
company 10 make the mistake of using i nonstandard key-
board when they introduced the PET computer and they
got a lot of flak for it—so much that in the next model they
came oul with a standard keyboard. It's a pity that Tl
didn’t Jeamn from Commodore’s mistake.

The 99/4 has the ability to address up to 72K of memory
in its present configuration. That consists of 16K of RAM
(random access memory). 26K of internal ROM {read only
memory) and up 1o 30K of ROM in the form of solid-state
command modules. The internal ROM contains 13-digit
floating-point TI BASIC. which is billed as being fully com-
patible with ANSI Minimal BASIC. That can be misleading
however; just about every BASIC available today is com-
patible with the ANSI standard. because it is S0 narrow in
its scope. Even with that compatibility with the standard,
many are incompatible with each other. Since Tl BASIC
is not compatiblc with Microsofi BASIC, the de facro in-
dustry standard. novice users may find the book, ““Intro-
duction to T1 BASIC’. by lnman. Zamora. iand Albrecht.
useful. (The authors wrote the manual supplied by TI with
the computer.) It is published by Hayden Book Co. Inc.
and sells for $9.95.

In addition to its 13digit accuracy, Tl BASIC includes
commands 10 handle color graphics. and sound and music
generation over a full five-octave range. Altogether. Tl
BASIC contains 24 BASIC statements and 14 commands.
Sounds and music are generated by a built-in program-
mable music synthesizer that features three voices and
white noise. The frequency range covered is 110 Hz 10
40 kHz (five octaves) and the duration of each note is van-
able and programmable from | ms to 4275 ms. The volume
is adjustable up to 30 dB. Another capability of the com-

ACOUSTIC COUPLER aliows the 9974 to tatk o other computers.

puter. also in the area of sound. is speech synthesis. That
is not available in the basig unit, but in an accessory device.
The solid-state speech synthesizer costs $149.95, which
is fairly inexpensive compared to other speech synthe-
sizers. It comes with a 200-word vocabulary and allows the
user, under program control. to have the computer give
verbal prompts. Also, the quality of speech is quite good.
Additional vocabulary modules with different words will
be made available.

Included in the available accessories is a 3&0-degree.
multiposition joystick with a side-mounted *‘fire”” buiton.
The joystick is connected via a 4-foor cable and two of them
can be connected for real time competilive games.

Software

Software for the T1 99/4 is available in two forms: cas-
sette tapes and solid-state Command Modules. The Com-
mand Modules plug into a slot i the keyboard console
and each one can contain up o 30K of programming. TI
has several modules available on different subjccts. In the
area of educational aids there are grammar. math. and
early reading. Business-relaled programs are also avail-
able such as investment analysis. sialistics, personal record
keeping. and tax aids. Games that are available in modules
from T are video chess and football.

In an interesting marketing marriage. T1 and games man-
ufacturer Milton Bradley have arranged for a number of
Bradley’s games 10 be available in sofiware modules. Spe-
cifically. Yahizee (a dice game). Hangman (a word game).
Zero Zap (a pinball game) and Connect Four (a strategy
game) have been made available. Command modules both
from TI and Milton Bradley range in price from $19.95
for video graphics to $69.95 for video chess.

Peripherals

The Tl 99/4 keyboard console includes a number of con-
nectors for adding peripherals to the sysiem. In addition to
the speech synthesizer, peripherals available from TI in-
clude a 5.25-inch mini-disk drive ($499.9%). a disk drive con-
troller ($299.95), a thermal printer ($399.95), u telephone
modem ($224.9%) and an RS-232 serial interface (5224.95).
Also available is an RF modulator for $75. That is grossly
overpriced and potential 99/4 owners would do beiter buy-
ing modulators from an outside source at 1/4 to 1/2 the price.

One measure of how successful a personal computer is
on the market is the number of independent vendors 1hat
support the computer. It is interesting to note (hat even
after a year on the market. to this author's knowledge.
there is not a single hardware manufaciurer supporting
the 99/4 and less than a handful of software vendors pro-
ducing programs for it. In fact, chances are that if you walk
into half a dozen computer stores in your area. you'll be
hard pressed to find one thal camries any software for the
99/4. aside from that supplicd by T1. R-E
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You’d be surprised at who's getting into the computer field
(or maybe you wouldn't). Here’s information on some products that
have been around awhile—and on some interesting newcomers.

WITH PROSPECTS OF PERSONAL COMPUTER SALES EXCEEDING
500.000 units by the end of this year. more and more com-
panies are cntering the markel. Since the Altair 8800 was
made available in kit form from MITS, [nc.. five years ago,
personal computer interest has soared. [n 1976. the Apple
was introduced by the Apple Computer Co.. Inc. and was
shortly followed to the market place by Commodore's
{Personal Flectronic Transactor) PET and Radio Shack's
TRS-80.

Those three companies represent the major influences
on personal computer sales in 1980. But other compuler
manufacturers, such as Ohio Scientific and Cromemco
[nc.. intend to increase their share of the market with new
and exciting products.

More significantly, several of the world's largest manu-
facturers of 10ys and clectronic games—Exidy. Maitel,
Atari and APF Electronics—see the personal computer
markel as a natural extension of their home entertainment
and education markels. Thus cach of those firms has
dedicated considerable funds to develop computers that
would serve that market adequately. Some, such as Exidy
and Atar. have developed a basic computer that will work
well strictly in programming applications or for use as a
video game. Others, such as APF and Mattel, have devel-
oped a sophisticated video game componeni, to which a
keyboard can be added later 10 produce the final computer.

Wilh the latter approach. the marketing strategy seems
to be to capure the interest of the consumer first with a
high-level “10y"’ that can be a powerful lcarning tool as
well as a talenied opponent in home games. After the initial
investment in the game component. the owner—or more
likely the owner's parents—can later add the Keyboard
component and thus have a relatively powerful computer
with a wide variety of educational. business. and financial
software available.

Compucolor |l

Compucolor. a division of Intelligent Sysiems Corp..
made a bold decision when it introduced its Compucolor 1)
persanal computer in 1978. Rather than entering the market
with a computer withoul a casselte (as some others had
done). or a mini-disk drive {as most others had donc), or a
color monitor (as all others had done). Compucolor offered a
self-contiined, two-piece. deck-top unit that included a
keyboard chassis connected via ribbon cable to a high-
quality color monitor. The unit also contained & built-in
31K minifloppy disk drive. Not only was the system unigue
in that the owner went direcily 10 a diskette. rather than

e —————
COMPUCOLOR Il can combine business with excellent color graphice.
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upgrading from a cassette. but the owner was saved from
the frustrations of arguing about who could use the family
color television set during prime viewing time.

Several models available

The Compucolor 11 computers all have the same central
processor, an 8-bit 8080A. The mode! 3 comes with 8K of
RAM. the 51K minifloppy disk drive. and a high-resolution
color-video monitor. All of that costs $1595. The rmodel 4,
comes with 16K of RAM and sells for $1795. while the
model 5 has 32K of RAM and sells for $2005. Finally. a
special 16K Compucolor computer with an oversize 25°
screen is available for schools for $2895.

An extended version of Microsoft BASIC is used in the
Compucolor computers. Special commands have been
added to it to accommodate the color-graphics capabil-
ities of the machine. Two other language capabilities are
available as well. For $75, FORTRAN IV can be purchased
for the machine: and for only $24.95, an assembler.

Disks have a few disadvantages

Uniil recentiy. owning a Compucolor computer had one
big drawback: You had to buy blank diskettes from Compu-
color. because a special formatting is used on the diskettes
and Compucolor wouldn't tcll anyone else how 1o do it.
They were the only source for those diskettes. which.
consequently. cost more than they should have. The result
was that Compucolor owners balked at their involuntary
continued connection with Compucolor. but Compucolor
had a perpetual market for its blunk disks. Worse than that.
commelcial software manufacturers refused to support
that machine. because they, 100. were required to pur-
chase formatted diskettes from Compucolor. {Compu-
color's price was higher than what commercial software
houses could buy disketies for elsewhere, so prices for
software would have to go up considerably.) To my knowl-
edge. even today, Compucolor is the only source for pro-
grams to run on the Compucolor computer.

Recently. the disk situation has changed and a formatter
program that will format blank diskettes property for use on
the Compucolor computer is now available. Another problem
with the Compulcolor disk system is that a formatted diskette
will only hold 51K of program or data. That is the lowest
amount of data being stored on S%.inch minifloppy
diskettes that 1 know of The company claims that the
diskettes they supply can be used on both sides. But that's

no better than having two separate disketies. because on-
line storage is limited to S1K per drive. The reason is that
while programs can be stored on both sides of a diskette.
the drive used can only aceess one side of the disk at a
time. By the way. if additional disk storage is desired, an
extra dnve can be purchased for $395. Compucolor is work-
ing on two advances in disk storage. an 8-inch drive and a
25 megabyte hard disk.

There arc three different keyboards offered for use with
the Compucolor computer. The least expensive one. which
is standard with the basic unit. is a 72-key ASCI11 keyboard.
For an additional $135. the expanded keyboand can be sub-
stituted for the standard one. That unit features numeric
and colorcoeded keys that can be used to specify color
graphics when desired. For the person who wants 1o go
first=class all the way. a deluxc keyboard can be substituted
for the standard one for only $200 more than the base price.
That decluxe keyboard also offers a numeric key pad and has
16 additional function keys.

While input for the computer normally comes from the
keyboard, output from it normally goes to the I13-inch
color-video display. The screen can display characters
in two medes. In its most dense mode it is possible to get
2048 characters on the screen in a 64—character per line.
32-line per screen format. IF larger characters are desired.
it is possible to double the size and get 16 lines of text on
the sCrcen.

In addition to its text-display medes. the Compucolor
computer has a 128 X 128 point graphics-display mode
in which it is possible to display 8 foreground and 8 back-
ground colors. A nice fealure of the graphics mode is that
it is possible 1o mix graphics with text, with characlers
capable of blinking. if desired.

Exidy Sorcerer

Exidy. a major manufacturer of coin-operated video
games. entered the personal computer market in 1978 with
the Sorcerer computer. The 13-pound keyboard console.
which does not include a video display or a cassette lape
recorder. ¢ontains a 63-key ASCII keyboard that allows
you 1o access the full 128-character ASCII set. as well as
128 programmable graphics characters. The keyboard
also contains a 16-key numeric key pad.

On the right side of the keyboard console. is a removable
plug-in canridge that physically resembles a standard
8-track sterco cariridge. Many people belicve that it is;
however the cariridge is really a ROM PAC that contains
8K of read-only memory. When the Sorcerer first came
out, it was equipped with a BASIC ROM PAC that con-
tained Microsoft 8K BASIC. Nowadays, that costs extra.

The originul Sorcerer was available in 8K. 16K and 312K
versions. However, because of many problems with the
original circuit board. it was redesigned and at that point
provision was made to add an exira 16K of memory. so that
later units now are capable of being expanded up to 48K,

It had great polential but...

When the Sorcerer first came out. it looked as if it were go-
ing to give the PET. the TRS-80. and even the Apple a run for
their money. It promised a lot and seemed to take the good
points from all of those machines and combine them into
one. It had the standard PET graphics character set. but
allowed the user o define his own graphics characters and
assign them to any key. It had a ““real” keyboard, which
the PET didn’t. It had a Z-80 microprocessor like the
TRS-80—and like the TRS-80. had the longer f4-character
linc. Like the Apple. it had a very fast cassetic-1ape inter-
face—1200 baud as opposed to the 300- and $00-baud in-
terfaces of the PET and the TRS-80—but it also permitied
programs to be read and stored at 300 baud if desired. And
it featured higher-resolution graphics than the Apple (240—
x—512 dots). making it possible to get unbelicveably
beautiful graphics.
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Graphics. however. were limited to black and white.
The Sorcerer has some other nice features. 1oo. It has an
expansion box that is compatible with the $-100 bus. making
a raft of accessories. both hardware and sofiware. avail-
able for use with it. [t also has a Centronics compatible
parallel printer interface built in. as well as an RS-232
sepial interface and a duai-casseite interface.

With all that going for i1, how could the Sorcerer help
but be a big hit? It’s simple. The human intetfuce. both lo
the machine and the company. was terrible. One of the
biggest drawbiacks of the Sorcerer is that it has no screen
editor. For the uninitiated, that means that if you make a
mistake when entering a program and you notice it after
the line has been entered into memory (in other words
after you press the RETURN key). it is not possible to list
the line on the sereen and then move your cursor Lo it and
correct it. Instead. you must retype the entire line tn again.
While that may seem insignificant. its importance is quickly
realized after a few long programs have been written.
Exidy's answer to that was that if you bought the word-
processor cartridge. which sells for $199. you can over-
come the problem. That's a lot o pay for a feature that
should be standard (and is on most other machines).

Another problem with the BASIC is that it is not possible
1o list a particular line or & range of lines. You can only
list a1 program from the beginning. or from a particular line
number. 1o the end of the program. And if you wish Lo slop
the listing. vou have to type a CONTROL-C. There arc
many other problems with the Sorcerer. 1t is altogether
00 casy 10 wipe out the program you are working on by
exiting to the monitor and coming back to BASIC. While
a warm-start retern to BASIC is provided. this is still a situ-
ation that arises all too ofien.

What is one of the biggest problems with the Sorcerer
is its absolutely atrocious documentation. [t comes with
two manuals but even after réading both of them you still
don’t know what all the capabilities of the machine are or
how to implement them. An additional manual. originally
produced by a Sorcerer user. is now being made available
by Exidy. That clears up a large number of the questions
left unanswered by the other manuals. but not all of them,

If you have a problem and try 1© call Exidy for a solu-
tion. don't be too hopeful. While there is someone who
ficlds such phone calls. that person is not always available
and. when available_ is frequently less knowledgeable than
the caller. In my particular case, several phone calls thut got
me connected 10 several different people. resulted in the cx-
pected—scveral different answers. The particular question is
not important. but the responsc is. One response was: "'l
don't understand what you're talking about.'” Another was:
1t can't be done.” Still another was: **I think someon¢ here
wrote a program that <an do that but 1 don’t remember who.™”
The question was never answered satisfactorily.

But all is not 1ost for the Sorcerer. Exidy's latest plans call
for getting away from the hobbyist and aiming the Sorcerer at
business applications. Let's hope that the quality of Exidy's
service department grows along with its aspirations.

The Sorcerer with 16K of RAM sells for $1295: with 48K
of RAM. the price is $1495. A |12-inch black-and-white
monitor is available for the outrageous price of $499. For
users requiring fast mass storage. a Aoppy-disk subsystem.
using S¥-inch minifloppy-disk drives that can store 120
kilobytes of data on a diskerte, is available for $1150. That
includes the controller. Additional drives cost $795. A
combination video-monitorfdisk-drive subsystem. which
will store 308 kilobytes per drive and comes with two drives.
is available for $2995.

APF Imagination Machine

APF Electronics’ Imagination Machine. also known as
the IAM-!. is a home-entertainment center for fun and games
and also an effective personal computer for serious activ-
ittes such as education. The /Af-! features music output.

games in ¢olor. and a built-in dual-track cassette recorder
thal permits voice to be played back on onc track. and
machine-readable dita on the other.

The /M-/ consists of lwo conponents. a computer con-
sole {3500) and an MP 1000 game controller ($130). The
console includes a $3-key typewriter-style keyboard. 8K of
RAM. a built-in dual-track cassette reconder. an audio
section with a sound synthesizer. microphone input. vol-
ume control. and loudspeaker. A helpful feature on the
keybourd console is the printed insiructions for single-key
entry of the 24 BASIC commands available,

The MP 1000 game console. which contains its own | 1K
of RAM. has been marketed for quite a while by itself as a
stand-alone TV game. It contains two 4-directional joy-

IMAGINATION MACHINE, from APF, makes 8 good Introductory computer,

sticks with numerical kevpads and “'fire”” buttons. The
MP 1000 fits into a cutout in the keyboand console and is
connected to it by means of a stundy “U** connector.

The two-component combination. or M-/, offers 9K
of RAM and 10K of ROM and has a video-screen format
of 32 characters per line. by 16 lines. Output is sent (0 an
ordinary black-and-white or color television set via a built-
in RF modulator.

Software for the APF compuiter is available in two forms.
ROM and casseite tape. Among the programs available
on casseite are Typing Tutor. Math Tutor. Budget Man-
ager. and Arntist & Fasel. The solid-state ROM cartridges
provide such games as Blackjack and Backgammon as
well as APF’s 12K BASIC. which is not a Microsoft BASIC.

Musical entertainment is possible by applying a series of
symbols after the MUSIC command is entered: tnes with
a musical range of up lo three octaves can be played with
the built-in synthesizer and speaker. Another form of art
available on the fM-{ is computer-generated graphics. In
the "low'" resolution mode. up to |6 shapes—in up to 8
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colors—can be displayed in 512 cells of 32 columns by 12
rows. In the “*high™ resolution mode. up to 128 X 192-do
resolution is possible.

Accessonies recently introduced for the IM-! include
a printer. modem. minifloppy-disk drive system and a
memory-expansion unil. That last one is the most serious
shortcoming of the Af-1. Currently. it is only expandable to
a maximum of 16K of RAM. While that should be sufficient
for most applications. it is desirable to be able to go farther.

Cromemco Z-2 computer

Cromemco Z-2 computers, for the most part, are directed
towards the most serious business, engineering. and sCien-
lific professionals. At the high end of its product span. the
Z-2 system includes 11 megabyte hard-disk drives. a multi-
user system capable of handling up to eight users and
memory expansion up to 512K. But at the low end of their
line. they do indeed supply small systems that fall within
the budget of the personal-computer/small-business owner.

First. Cromemco computers are not packaged in flashy,
color-molded cases. Instead, they are housed in standard
19-inch-wide cabinets, suitable for rack mounting. The basic
Z-2 unit contains slots for 21 memory and 1/O boards plus
room for two minifloppy-disk drives. With 4K of RAM,
and no disk doives, the basic Z-2 costs $1290. When a mini-
disk drive is added. the system becomes a Z-2D. A Z-2D,
with 64K of RAM sells for $3785 and with two dnives it
costs $3990.

Basic input and ouput to a Z-2 computer must be done
through a terminal. preferably a CRT teminal. Cromemco
offers one, the 3102 CRT Terminal. for $1995. 1t features
a |16-key ASCII keyboard with 20 user-definable keys and
a l4-key numerc pad. 11 also has a 12-inch CRT display
that will show 1920 characters on 24 lines of 80 characters
each, using a 7 X 9 dot mamix display.

Since the Z-2 is designed to support the $-100 bus, there
are a host of other peripherals available for it. Software
that is available includes several versions of BASIC, FOR-
TRAN. COBOL. CP/M. and a Z-80 Relocatable Macro
Assembler. to name a few packages.

Atarl 400 and 800

Atari. well known for its sophisticated home and arcade
games. offers two personal computers, the Atari 400 and
the Atari 800. The Atari 40¢ is in the $600-price class and
includes a touch-sensitive, 57-key. flat keyboard (here's
another ¢ompany that didn’t learn from Commodore’s
mistake) with upper and lower case letters, graphic sym-
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ATAR! 400 |s orw of two computers offered by this manufacturer.

bols, and full screen-editing functions.

The basic machine comes with 8K of memory that
translates into only 5K for the user, because the computer
uses the other 3K for internal operations. That SK however
winds up being more like the equivalent of 3K because
of the inefficient way in which BASIC programs are stored
in memory. That is another BASIC that was not written by
Microsoft, but by Shcpardson Microsystems: it is also
a BASIC 1hat is going 10 give its owners a |ot of problems.
Aside from its wasteful use of memory. it handles strings
entirely differently from the way Microsoft BASIC handles
strings. As a result, 905 of the programs that appear in the
hobby-computer magazines will not bc usable as they are,
and will probably require significant alteration to get them
10 run 00 an Atari computer.

A single-cartnidge slot is available for plug-n software.
That is normally occupied by the BASIC ROM carntridge,
While the 400 comes with only 8K of RAM, it is possible
to send it back for upgrading to 16K of RAM. That is the
maximum amount of RAM possibie in the 400. Because of
its memory limitations and nonstandard keyboard. the 400
will probably die a fairty rapid death as those people who
abselutely must have an Atari computer opt for the 300.

The Alan 800 is priced from $1000 and boasts a full-
size typewriter-type kevboard. It comes equipped with
8K of RAM. 8K of internal ROM and 8K of BASIC in a ROM
cartridge. Unlike the 400, however. the 80 has room to
place memory-expansion modules that can contain 8K
or 16K of additional RAM. Be careful how you insert them,
however. While the instructions in the manual tell you how
10 put them in by referencing the printed material on the
top of the memory cartridge. some cantridges have been pro-
duced with that information upside down. Thus. trying
to insert the canridge according to instructions could pes-
;2)Il<y result in damage. Intemal ROM can be expanded 1o

As far as mass storage is concermed, up to four mini-
floppy-disk drives can be added to the computer. Each
drive is enpable of storing 92 kilobyies of data on a diskette.
resulting in a maximum on-line capacity of 368K.

Among the recent peripherals announced for the 400
and 800 are the Atar model 825 80-column, dot matrix.
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impact printer; the Atari mode! 830 Modem and the Atari
model 850 Standard Interface. That interface permits con-
nection of RS5-232 and other peripheral devices to the Atan
computer.

To tackle the potentia] problem of nationwide service.
Atan has entered into an agreement with Control Data
Corp. to provide service 1o 400 and 800 owners through
200 service centers across the country. In addition. Atari
will market Control Data's powerful Cyberware business
tnvestment programs which will run on the 860 only.

Mattel’s Intelllvision

Mattel Electronics has invested more than three years
of design effort into [ntellivision. an integrated personal
computer that is connected to the user's TV set through a
built-in RF modulator.

Mattel's approach to the home computer market is sim-
ilar to APF’s, where there are two components. a video
game, and a keyboard unit. The game part of the system is
available and is known as the Master Component. It comes
with two hand controllers. or keypads, with 12 keys each
and four action buttons. The second part of the system,
the Keyboard Component, will have a 60-key tactile key-
board. which will display 40 characters per line and 24 lines
per screen. Characters will be upper and lower case. Also
included are a built-in cassette recorder and an 8-bit 6502
MICTOProcessor.

The keyboard unit has given Mattel a lot of headaches
and its introduction has been delayed several times. Lab
prototypes. which surface at shows. contain Microsoft
BASIC. but final units are expected 10 contain Mattel’s
own BASIC. Let's hope 1t is compatible with Microsoft's.

In the graphics mode. 15 colors can be displayed in a
30.720-point array (160 x 192). In addition. 8 moving fore-
ground symbols are available. To add excitement to TV

INTELLIVISION from Mattel will do more than [ust play games.

games. a synthesizer chip is included in the Master Com-
ponent to generate cheers when a goal or a win is scored.
In the Keyboard Component, the audio channel of the
cassette recorder can furnish music or sound effects,

Mattel is currently marketing the Master Component
and expects to have the Keyboard Component out by carly
1981. At that time. a 40-column printer and modem are also
scheduled for release. The cost for an Infellivision system
will range from $300 for a system with 2K of RAM. to $800
for a system with 18K of RAM.

To satisfy those consumers who consider prompt ser-
vice an important factor in determining which computer to
buy. Mattel has arranged for hundreds of General Electric
{GE) service centers across the <oufitry to operale as
authorized /ntellivision repair centers. R-E
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OWNERS OF STEREQ COMPONENT SYSTEMS AND OWNERS OF
personal computers have one restless desire in common:
the urge for change. Rare indeed is the stereo-component
buyer who has not “‘upped’’ his system with an improved
turntable. or added a graphic cqualizer or Dolby tape
deck. The same for the serious computer hobbyist. After
his initiation into the exciting world of computer applica-
tions. it is natural 0 reevaluate his needs for a printer to
provide permiunent. or “hard copy’” output. a floppy-disk
system to add considerably more memory storage than his
casseite can conveniently provide, or a modem 10 permit
him t0 communicate with olther computers and access
*informution utilities”’ (see page 74 this issue). Then there are
speech and music synthesizers to add more excitement
and fun to the computerized games he plays, AC controllers
to permit his computer to control lights and appliances in
his house, and a host of other devices.

Peripheral devices permit the basic computeér to com-
municate with the putside world. Hundreds of peripherals
are available from a growing number of manufacturers
anxious 10 penetrate the rapidly growing personal com-
puter market. Most personal computer manufacturers
themselves offer a wide line of peripherals for their own
equipment.

There arc a large number of peripherals that might be
desirable to add on 1o personal computers. y¢t they
are not available from the computer manufacturers, but
from independent manufacturers. When the computer
owner decides 10 purchase such a peripheral. it becomes
his responsibility to see that the device is plug-in com-
patible (meaning that it is hardware- and software-com-
patible} or else face the task of matching the peripheral
to his computer. Quite often. a particular peripheral can
be obtained at a lower cost by buying from a peripheral
manufacturer instead of the computer manufaciurer. Also.
it is not unusual for a computer manufacturer 1o delay the
introduction of a peripheral device until it is sure that
there's a large enough market for it. The reason is that
frequently computer manufacturers don’t make their own
peripherals. but purchase them from independent suppliers.
In order to get a good price they must purchase in large
quantities. Often it is possible o purchase the same device
easier. and at a cheaper price. from the independent.

Peripherals can cost more than the personal computer
they serve. It is thus important for the user to analyze both
his current and probable future needs carefully before
making an additional investment. If you buy more than
vou really need. you will never get a bargain, On the other
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hand, if you buy tess than you need. you'll probably have
to upgrade in a short time. losing again.

CRT terminals

In the early days of personal computing (only five years
ago). hobby computers were most often equipped with a
series of front-panel switches and LED indicators. More
convenient input and output required the use of an external
terminal, generally a CRT terminal. Today's computers
generally have a keyboard and video interface built in.
generally eliminating the need for an external CRT ter-
minal. There are however, instances when 1hose external
terminals are quite desirabie. Most often that occurs with
computers that are timited to 40-column displays and have
to be used in applications where 80 or moere columns are
required. A particular example of that is the Pascal system
offered for use with the Apple If computer. which is de-
signed for B0-column opcration.

Well over 500 models of terminals wre on the market today,
and most use the interface standard set up by the Electronic
Industries Association (EIA) known as RS-232. That stan-
dard defines the voltage levels, control signals. connectors.
and pinouts required. Most display terminals use cathode-
ray tubes (CRT's) as displays. aithough a few use flat-
panel plasma displays.

Terminals ¢come in three levels of sophistication; dumb.
smart. and intelligent. A dumb terminal is basically a key-

B & NeCEsalty 1or many computer iyshm'a.
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board plus a CRT display. Add some hardware to provide
a programmable cursor {next letter-position indicator) and
the user can now do more than just see what is taking place.
That is a smart terminal and permits the user to do such
editing chores as inserting and/or deleting letters or words.
Finally. an intelligent terminal not only allows editing. but
is programmable. Tasks such as moving the top lines up and
off the screen as new lines are entered and Luer recalling them
are possible. An intelligent terminal needs memory to
handle its vaned tasks and thus usually has its own RAM
and ROM. In addition. it usvally has local-storage capa-
bilities on its own cassette or disk systems.

Get it In writlng

Using a personal computer to play the various games
that are available is a lot of fun. When you're Rnished, you
turn off the computer and that's that. But if you are using
your computer for serious business tasks. or to complete
your income tax. you must finish the job and write out your
results before you tum the computer off—or lose the
information.

S0 a rather necessary periphcral for the serious com-
puter buff is a printer; and a printer can cost as much as, or
even more than. the computer itself. With a printer con-
nected to the computer, the user has the ability to produce
a variety of printed material such as program listings. matl-
ing labels. billing, and inventory records to name a few.

Printers can be classified in several ways. First. there
are impact printers that operate by transferming a character
to paper through an inked ribbon, much the way a type-
writer does. In contrasl, there are non-impact printers that
use such printing technolegics as electrostatic and thermal
techniques.

Impact printers that produce either complete. typewriter-
like characters. or segmented characters formed by a matrix
of dots, are available. Fully-formed characters are printed
in a single stroke. With matrix printing. a defined series of
dots form the charmacter just as a TV picture is created by a
series of scanning spots on a television screen, Printers are
also referred to as character printers and linc printers. A
character printer creates onc character at a time. and prints
it. A line printer prepares a group of characters along the
line at the same time and the line appears to be printed at
once. The line printer is much faster. but also more expen-
Sive,

Which is preferable? That depends on the application.
Fully-formed characters printed by devices with a Selectric
or daisy-wheel type of print head are sharper and clearer
than characters printed by a matrix print head. They are
panicularly pleasing for letters and word-processing appti-
cations. Most applications don’t require that. so the matrix
printers, which are cheaper, are sufficient. For applications
that require Mmultiple Copics. impact printers are usually to be
preferred over non-impact types.

Another key factor in the choice of a printer is speed.
The instantancous printing speed is the rate at which the
print head can produce characters. It does not include the
carriage retum time, which in some printers is minimized
by using bidirectional printing techniques. Something else
to consider is that the rate at which a printer receives data
may be faster than the rate at which it can print it. In such
cases. the printer must contain some sort of buffer (extra
memory to store the data until it is printed).

One of the earlicst. and still frequently used. printers in
the low-cost computer market was the Telefype cylinder
printer. shown in Fig. 1. A complete set of characters is
arranged in a series of concentric rings on the printing
mechanism. To move the proper characier into position.
electronic signals direct the motion of the cylinder
in a circular. as well as an up-and-down direction. Once
the proper character is in position. a hammer strikes the
cylinder. causing it to transfer ink from a ribbon to paper.

PAPER

CYLINDER
RIBBON-—

PRINTER
MECHANISH
MOVEMENT

CHARACTERS OF MECHANISH
EMBOSSED IN .
RINGS ARQUND

HAMMER j
LYLINDER

FIG. 1—=CYLINODRICAL TYPING ELEMENT is capable pf printing speeds of
up o 10 charns: lers-per-secondd. This became the Hrst low-cost Printer for
the hobbyis! markel

Used Teletype printers are availabie from $200 to $500,
while new ones cost about $1200.

The Teietype. at 10 CPS (Characters Per Second). is very
slow and only permits upper<ase characters. An improve-
ment in both of those areas was made with the development
of printers based on the |1BM Selectric mechanism, shown
in Fig. 2. Here. a type sphere is rotated on its axis until
the proper character is selected and then the sphere strikes
the ribbon. That mechanism improved printing speed 1o
about 14.5 characters per second. The price tag for such
printers is in the $1000-10-$4000 range.

Another design for a letter-quality impact printer is the
daisy-wheel printer shown in Fig. 3. On each spoke. or
petal. is a single character. When the hub is rotated to the
correct position. a hammer is energized which causes the
letter to strike a ribbon. Both the daisy-wheel and Selecrrice
type print mechanisms have a wide varicty of type fonts
available. with the Seleciric balls offering the wider choice,
Daisy-wheel printers. such as those produced by Qume,
Diable, and Howard Industries operate at speeds ranging
from 30 cps to 55 ¢ps. Prices range from $2700 to $7000.

The most commonly used printers in personal com-
puter applications are matrix printers. That is because they
are usually the cheapest. gencrally under $t000. But
high-performance matrix printers can exceed $9000 in
price. In matrix printers. the print head contains a vertical
column of small needle hammers that arc moved ucross
the page while input is fed from information stored in mem-
ory. Print heads usually have seven to nine needles in a
vertical row. and a horizontal matrix that is four to seven

26 1oy i e o
VERTICAL |
H‘ MOVEMENT

RIBBOM

PAPER \2(
SPHERICAL /J A

‘GOLF BALL'
ELEMENT

\

-
EMBOSSED
CHARALTERS

PRINTER MECHAKISM MOVEMENRT

FIG. 2—THE SPHERICAL TYPING ELEMENT, commanty tound on Sedeciric
typewiiters, offers s choice of typelaces snd operates at printing speeds of
up to 15 characters-per-second,
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columns wide. to form a complete image of the character.
The larger the matrix. the betier the character definition.
In fact. some new printers from Sanders Associntes. Cen-
tronics. and [ntegral Data Systems. make multiple passes
over the same character with the head position moved
slightly each time. That produces a character that has more
dots and can approach the quality of fullv-formed character
printers. Character-based matrix printers can print at speeds
as high as 330 ¢ps. while line printers can reach speeds of
500 lines per minute.

Non impact printers are generally quicter, cheaper, and
faster than the impact types; bul they are often less legible and
sometime s require a special paper. Also. they do not produce
multiple copies on a single pass.

A thermal matnix printer uses a heat-sensitive paper which
changes color when heated to 200°F. A typical print head
contains a 5-by-7 army of dot-heating elements. The head
forms a single character at a lime and moves horizontally
across Lhe specially coated paper. The speed of such printers
range from 50 to 100 cps; speed is somewhat limited by the
need for the dot elements to cool down a bit before proceeding
10 create the next character. Prices for such printers range
from $500 to $1000.

Electrosensitive printers are somewhat similar to thermal

PAPER

RIBBDX

CHARACTERS
EMBOSSED
ON TIP OF ARM

HAMMER —-

E "

PRINTER
MECHANISM
MOVEMENT

TOTAL OF 95 N

CHARACTER

ARMS
FIG. 3—DAISY-WHEEL PRINTERS are relatively axpenstve but ofter letter-
quality printing at speeds of up to §5 characters-per-#8cond. Print whoeeis
can contain up to 96 characters.

PRESSURIZED INOEPENDENTLY
" SUPPLY CARYRIDGE CONTROLLED
sl INK EJECTION
CHAMBERS

PRINT HEAD

INK SUPPLY LINE

!
L TEs MT\LJJ Ciarhce

ELECTRICAL INPUY

FUG.4—INK-JET PRINTERS are areiatively new technology and use Ink jeis
to produce malrix characiers on paper.

printers in that they also usc a specially coated paper. as well
as a matrix print head. Instead of having heating clements in
the print head, those have small metallic electrodes. A dark
paper. coated with a light-colored conductive layer. is pulled
in front of the print head. To form a particklar character. a
series of pulses are applied to specific head electrodes: a
voltage breakdown. or arcing. takes place and the conductive
coating is destroved Ieaving the dark areas exposed to create
a character. To form a different character, voltages would be
applied to different electrodes on the print head to burm away
different areas of the conductive Coating.

Another nonampact approach o panung is the ink-jet sys-
tem, Fig. 4. Here a high-velocity stream of ink. in the form of
microscopic droplets, is squirted at the paper. The droplets
are given an clectrical charge and passed between clectrodes
whose voltages are varied. The ink droplets are thus deflect-
ed. much like the beam of a CRT, and form characiers on
paper. The printing speed is high and up to 180 lines per
minute can be printed.

Here arc some typical prices for a vaniety of printers. A
thermal primer (40 ¢ps) for Lhe Apple 1 computer costs $595;
an electrostatic model (150 lines per minute) costs $695, and
an impact matnix printer (60 cps) is available for $1545. A
matrix impact printer (65 ¢ps) for the PET costs $798. Radio
Shack markets an electrostatic matrix printer (120 1pm) for
$239 and several impact matrix printers {up to 120 cps) from
$999 1o $1999.

When looking at those prices a few things should be re-
membetred. Not all of the printers have the same capability.
Some print only 40 columns across while others go to 132.
Some include tractor-feed mechanisms for the paper. while
others don’t. The prices are not quoted for comparalive pur-
poses—not enough information is presented for that—but
rath.er to show a range of prices for currently available
equipment.

Need more memory. . .add a {loppy disk

1t doesn’t take a serious computer hobbyist much time to
feel a craving for more memory than his cassetie can handle
conveniently. The hobbyist also soon becomes impatient with
the slow access time of a tape as he rewinds 1o search for a
particular section. A disk is a randomly accessible memory
device that is capable of storing and retrieving information
considerably faster than a tape system. Of 1he various types
available. the minifloppy disk is the most popular in the home
computer markelr.

The Noppy disk was (lirst introduced 1o the market by IBM
and is somewhat similar in appearance to a 45 RPM record:
it is more Mexible (see Fig. 5). has no grooves. and is perma-
nently scaled ina square plastic jacket. The only cxposed area
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is in a slot cut in the jacket which provides a place for a
magnelic head 1o make contact with the magnetic media of the
diskette. Tolcrances in lloppy-disk drives are very close and
the magnetic head is in intimate contact with the rotating
media. In addition. the speed of rotation is quite high (360
RPM). so that even a small speck of dust. fingerprints. or
cigaretic smoke can cause a read or write emor to the disk.
Therefire. users are instructed to replace diskettes back into
their protective envelopes immediately afier use.

IBM's original floppy-disk eniry was an 8-inch disk. the
3740. which featured 77 tracks (48 tracks-per-inch), soft sec-
toring wilth 26 sectors-per-track, 128 byles-per-secior. a re-
cording density of 3200 bits-per-inch and a speed of 360 RPM.
Since then. minifloppy disks. 5W-inches in diameter, have
appeared in both hard-and soft-sector formats.

What is soft sectoring? It is a method by which codes are
used to identify various seciors on the disk (see Fig, 6). It
permits a blank disketie 1o be formatted in any way desired.
For example. on the Apple 1. diskeites were orginally
formatted as 3§ wracks with 13 sectors-per-track and 256
bytes-per sector. A recent improvement now makes it possi-
ble for Apple disks 10 be coded as 35 tracks with 16 sectors-
per-track. resulting in 24K of additional data storage on the
same physical medium. When a soft-sector disk is used. it is
formatied first and mformation is stored on it that defines each
track and secior so that when the disk systicm wants to store
data. it can read that information and know exactly where itis
all the time.

The second approach 10 disk sloruge is hard sectoring.
Here. a senies of holes. one for each secior, is punched on the
periphery of the center-drive hole. A LED-and-photocell
combination permits light 1o pass through the holes as they
rotate, causing puises (o be generated. The electronic cir-
cuitry in the dnve counts those pulses so that the drive always
knows where the head is on the disk,

While all loppy-disk systems operate in a similar manner,
storage densities vary from 170K for PET disketies to as little
as SIK for compucolor disketies. Storage capacity is only one
of the parameters (0 consider in disk sysiems. It refers to the
number of tracks, the number of bytes-per-track and 1he num-
ber of recording surfaces (some drives record on both sides of
the floppy disk). Others are access time and transfer rale.
Access lime is the time it takes [0 position the head (o the
proper track. plus the iime it lakes for the diskette to rotare
and reach the appropriate sector, plus the time to read or write
the data. The transfer rale is determined by the disk-system
speed of rotaiion, recording density, and the number of tracks
that ean be accessed in parallel.

Recent advances have improved the performance of
disks and disk sysiems. To increase Storage capacity, double-
density and double-sided systems have been developed.
Double-sided syslems include a readfwrite head on each side
of the diskette and thus result in twice the storage capacity.
Some double-density systems double the number of tracks
per side, e.g. on minfloppies from 35 to 77; others simply
pack more information into the same number of tracks. By
combining both of those 1echnologies. a fourfold increase in
storagc capacity is possible.

How does it work?

A disk-drive system is a sophisticated combination of servo-
mechanisms and conirol clectronics. When a diskette is in-
serted into the drive, a spindle locates the center hole and a
motor brings the speed of the diskette up to 360 RPM. Then
the read/write heads are positioned over the first track. 00, by
the small index hole in the diskette. The hewsds are next
positioned to whatever location is desired by a seek operation.
The heads float over the tracks until the proper position is
found: then a head-loading coil pulls the heads down (loads
them} to the magnetic surfisce of the diskeite. When the heads
must be moved to another location. they arc lified off the
media (unloaded), moved. and then loaded again.

There are many applications where it is necessary Lo store a

WRITE PROTECT
iNDEX HOLE
NOTCH ACCESS

DRIVE HUB OPENING /
|
/

READMRITE
HEAD OPENING

F1G. 5—A FLOPPY DISK is aimost lully enclosed In @ yacket 1o protect the
surface from dirt and physicsl damage.

PLASTIC JACKET

TRACK 76 (ENO}

INDEX NOLE /
|

INDEX
HOLE

TRACK

DRIVE ]

HUB (START) SECTDR
OPENING HOLES
SOFT-SECTQRED DISK HARD-SECTQRED DISK
4 [

FIG. 6—A SOFT-SECTORED DISK. shown in a, uses one indeX hole to
locata the data on the surfsce of the disk. & hard-sectomsd disk. ahown inb.
uses many index Holes (01 the Same purposes and ig more BHiCient because
less Computer memaory |s equired for the systam.

lot of mformation on disk. Frequently that can exceed the
storage capacity of a single diskette, For such applications.
there are other types of disk drives that do not have flexible
media. Those are calted hard disks. A new type of mini hard-
disk 1hat uses a 1echnlogy originally developed by i1BM has
Just recently been announced. Those disks are knowtt as micr-
Winchester disks and they provide a phenomenal 6 megabytes
of storuge on a 5Y-inch hard disk. Prices for the disks are
expected to be in the $1500 range.

Computers can chit-chat. . .with a modem
Once a user gets used 10 working by himself at his personai
computer, it doesn't take long for him to start thinking of
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communicating with other terminals. computers. or “in-
formation utilitics.” At that time, he is ready for a peripheral
called & modem (for MOdulator-DEAodulater) which permits
digital informtaion to be transmitied over long distances via
phone lines.

Basically. a modem provides a means for a digital signal to
modify an audio signal so that the digital information can be
sent over Lhe phone lines, On the sending end. the audio signal
is encoded. or modulated. with the desired information and at
the receiving end. it is decoded, or demoduated. The modula-
tion is genermlly done by a technique known as FSK (Fre-
quency-Shift Keying).

Connection of computer modems to telephone lines can be
direct or indirect. Indirect conneclions are don¢ via an
acoustic coupler. The acoustic coupler has a cradle that holds
a telephone receiver, into which the electronic signals 1o be
transmitted are acoustically coupied. With an acoustic coupler.
the user must dial the phone himself and then place the hand-
set in the Coupler.

With a direcily coupled modem, the modem is cennecled
directly to the phone line and. with the appropriate hardware
and software, it is possible for the computer to dial numbers.
or answer phones. and then transmit the required data and
hang up.

The cost of agoustic couplers is generally about half the
price of hardwired modems because the acoustic devices must
then be connected 10 a serial interface. which generally more
than compensates for the difference in price. One of the most
popular acoustic modems is the CAT by Novation Inc.., 18664
Oxnard St.. Tarzanma. CA 91356. It usually sells for between
$150 and $199. The most popular direct connect modem for
the Apple computer is the D.C. Hayes Associates, inc. {10
Perimeter Park Dr.. Atlamta. GA 30341) Micromodem 11,
which sells for about $400.

Computers can talk and piay music

Compulters operate from digital signals. a fact known even
to the novice. Thus it is startling to hear a voice Or music
coming from a computer. Similarly. it is entertaining to watch
the reaction of an observer when the owner of a home compu-
ter commands his computer 1o do things with spoken words:
yet the observer, using the same words, cannot get any reac-
tion from the computer.

MODEMS LIKE THIS allow computers to usa the elephone.

combined. To gencrate speech. a variety of techmques are
used.One approach consists of feeding a microphone’s output
to a computer. where an analog-to-digital (A/D} converter
samples the waveform and converts it to digital signals, which
are then stored in memory. For adequate reproduction a high
number of samples is required, demanding considerable mem-
ory storage. For example. to reproduce four minutes of
speech properly would require almost 250K of memory—
enough to fill an 8-inch floppy disk.

Another approach to speech synthesis makes use of
phonemes. hasic elements of speech. which do nol corre-
spond 1o words or letters of the alphabet: instead. they are
sounds that can be combined to form words. That technique is
much more ¢fficient in the use of computer memory. The
drawback is the somewhat unnatural sound that is produced.
Digitized speech output is available on the Apple If computer
with the Super Talker. which is a speech-output device pro-
duced by Mountain Hardware, Inc.. 300 Harvey West Bivd.,
Santa Cruz. CA 95060, The price is about $400.

The new Texas Instruments 99/4 computer has & solid-state
speech synthesizer module that contains over 200 predefined
words in jts vocabulary. When the operator types SAY "DOG".
a bark will be heard from the computer’s self-contained audio
circuits.

In addition t0 talking. computers are capable of listening to
and understanding spoken words. A speech-recognition sys-
tem generally includes a microphone. a preprocessor. snd a
feature extractor. When the operator speaks into 4 micro-
phone, the preprocessor analyzes the spoken word while the
feature extractor investigales any unique or unusual features
of the voice. The computer then identifics the word and stores
the information leading to the decision. That all 1akes place
during an initializing session called training. Once the system
has been trained, it will recognize those wornds on which it was
trained. Since the speech-recognition systemn has averaged
and stored the unique speech pattern of the trainer. it will
not always respond 1o the same words spoken by a different
individual. As such. it is possible to use it to identify individu-

3 The ability to gencrale voice or music from digital signals is als by voice only.

= called speech or music synthesis. Music is easier to generate

Q  than specch. since a musical tonc contains a fundamental A variety of other devices used, too

5 frequency and a series of harmonics. Speech, with its various In addition to those major peripherals. computer Owners
a sounds and inflections. is generally a complex. non-repetitive often find need to purchase other devices 1o improve the
@ waveform that is more difficult 1o synthesize. operation of their system. Those can range from filters for the
) To gencrate a musical nate. an algorithm is developed and power line 1o accessory devices such as the Dara Dubber from
0 the computer is instructed on the duration and amplitude of The Peripheral People in Mercer island. WA that makes it
£ the signal. To form chords. a number of differen: tones are casier for the TRS-80 10 read computer tapes. R-E
72
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BUILD YOUR GOMPUTER
KNOW-HOW

Today the sale of small computers is big business; tomorrow it will be
even biggar. Prepara for the explosion in micro systems by
reading INTERFACE AGE and be ready lor all the opportunities this
explosion will bring.

INTERFACE AGE has built it's reputation as a specialist in practicsl,
usabie amaill computer applications. Not pie-in-the-sky stulf but
tried-and-tested programs that work. INTERFACE AGE also supplies
readers with more naw product information then sny other
publication in the freld And i you want to know how a sysiem really
performs, we'll Show you In short, we help you make the best use of a
small system, whether at work or at home

INTERFACE AGE will keep you up-to-date on small computer innova-
tions and capabilities. And with small computer technology entefing all
phases of the electronics industry. keeping up to date on small com-
puter technology 1S more important than ever.

In past issues we have covered these and many other topics:

HOME: Salar Controller: Computers and the Sun

Computerizing the Home

The Computerized Auto

The Electronic Checkbook

Small Computers of the 80's. How Do They
Stack Up?

Seiecting Your First Computer

System ol the Month {a regular feature)

10 Big Ideas lor the Smal Busineasman

Simple and Efficient Parts Inventory Controt

A Small Computer Payroi Program

Exclusive reviews of the latest electronic
workhorses for the otice

Game Corner (a regular feature]

Fly Your Computer
A Flight Simulation Program

SYSTEMS:

BUSINESS:

ENTERTAINMENT

SUBSCRIBE TO
INTERFACE AGE MAGAZINE

EDUCATION. The Microcomputer Goes to School
20 Simulation: Educational Breakthrough

INTERFACE AGE i not just another magazing, i's s valuable
resource tool. Take hold of your futurg. and start your subscription
today by filling out the coupon beiow while you're thinking of It.

NO-RISK TRIAL SUBSCRIPTION ORDER

12 issues for $18.00. That's & 40% savings off the single copy
price. And if you are not delighted with the first issue. your pay-
mant will be retunded 0 full.

MAIL TODAY

1 One Year (12 issues) $18 U5 only
Canada/M#uico One Year $20

Chech #ncloted

Muaibeinu.s. |
funda drawn on !
U.5. bank

Forsign Surface Mall One Year $28
Forsign Alr mail One Year $50
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PA}. Baa 1234, Depi. RE10. Cerriton. CA 80701

&= - N
i : |
I Card No Exp, Dater
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THE NEWEST AND FASTEST-GROWING UTILITY TODAY IS THE
“information’” utility. Many modem philosophers and edu-
cators claim that information is power. The more you
know. the better you can plan. The faster you can predict
will determine your success as a student. businessman and
professional.

Top performing corporations have been using large and
expensive computers for years 10 increase their lead over
competitors: they make use of their **information utilities™’
1o power their growth. And now, the home computer owner
can have access to the same type of computing power so
that he can search legal documents. track down news stories,
reserve airline or theater tickets. identify stock market
prices and trends, research term papers, pinpoint govem-
ment research projects—all without leaving his home. Low-
cost timesharing is available now from Telecomputing Cor-
poration of America’s (TCA) The Sonrce. CompuServe's
MicroNer and Lockheed's Dialog. The information utilities
are here now, at a modest cost, ready for the home Com-
puter owner to *'plug-in"’ and draw upon enormous stores of
information.

Software Is the key

Only five ycars ago, home computers hardly existed.
except in the basements of serious hobbyists. Estimates for
1980 run to $1 billion in retail sales...that's growth! Although
the cost of the computer hardware has dropped consider-
ably, much of the ¢redit for the rapid surge is due to the large
number of programs, also known as software. available from
a large number of supplicrs.

No longer is the home computer market limited to the
serious computer bufl who can tailor his software to match
his hardware limits: now. a novice can purchase a low-cost
home computer. spend a half hour wiwn a carefully detailed
instruction manual, connect all the pieces together. plugina
tape or disk drive and proceed to run a program. Within
hours he can lose all his hangups and fears and write his own
simple programs. That’s fine—what next?

The new owner of a home computer can store names, ad-
dresses and phone numbers of friends, do regular mailings to
customers of his small business, prepare his weekly payroll
and other business chores. His wife can keep recipes in the
computer’'s memory and balance her checkbook. His chil-
dren can play games with the computer and use it to leamn
spelling, math and many other subjects.

Lots of fun. lots of record keeping and lots of choices to
keep the new “"toy’™” busy. But what next?

What's next is time-shanng, or the capability to connect
the home computer with huge data banks or “‘information
utilities.”™ A home-computer owner can literally plug into a
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Even the largest personal computer has
its limitations. You can get around
these, though, by using the information

utilities offered by several ser

ices.

vast library. a huge newspaper network or other large stor-
age banks of facts. data and information. Until now. only
major corporations or large government agencies could af-
ford to store and gain access o such data banks. Now, large-
scale computer-systems houses are making their data banks
available to the home computer owner during off-peak
hours. 1t makes sense—the data is there anyhow. 50 why not
offer it at low cost during hours when the demand is low?

Furthermore, communications between computers offers
an attractive alternative to the faltering U.S. mail service;
electronic mail is another service provided by information
utilities.

Getting on line

It's not difficult to avail yourself of these information
utilities. Assuming that you are already the owner of a home
computer. what you must add is a device that will convert
digital output signals from the computer into audio tones
that can be sent over the phone lines and. in some cases. a
serial interface (more about that later) to allow you to con-
nect this device to the computer.

Actually, you do not even need the compléete computer,
but can get by with just a computer terminal—the separate
keyboard and video-display unit used to get information into
and out of most large. and some small. computers. Using
your own computer, though, does have its advantages.

Because the computer is programmable. you can instruct
it to communicate with one of the networks even when you're
not around.

To give one €xample. suppose you want to get the closing
Dow Jones averages hot-off-the-wire. but will not be able to
do so yourself when the news is fresh. You can instruct your
computer to call up the appropriate computer at a specific
time and ask for that information. When it is received, your
computer can either store it in itls memory. to await your
return and instructions, or ¢an automatically transfer it to a
more permanent storage medium. such as a floppy disk,
where it will be permanently retained, perhaps as part of a
data base you'll use yourself to compile a monthly average
of ¢losing prices.

In another instance, you might program the computer to
answer the phone when it rang and. if it detected a computer
at the other end of the line, to respond to the effect that you
were not there at the moment but that it would be glad to
take a message for you that the other computer cared to
leave. You could even. if you were anticipating a message
from someone over one of the networks, have a message
waiting for him in your computer’'s meémory. to be trans-
mitted when he called.

The device that actually takes the information from the
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comptter and sends it over the phone line. or receives the
incoming information and translates it into & form that the
compuler ¢an use, is known as s modem (MOdulator/DEMod-
ulator. Modems can be divided into two categories, There
are acoustically-coupled. and all-€lcctronic modems.

The acoustically<coupled Kind ties the computer into the
phone line without any direct cannection to the telephone
company’s equipment. It is designed to accept a telephone
handset and to link the computer with the phone equipment
through a built-in microphone and speaker, using sound,
rather than electricity as the medium. The other end of the
acoustic coupler is connected ¢lectrically to a serial porr—
sometimes referred to as an R$-232 interface—of the com-
puter.

What's a senal port? Most small computers come with a
parallel port, generally used to connect to a printer. This is
fine, as long as you have at least eight wires—one for each of
the eight bits that make up a single ASCII character. Tele-
phones, however, use only one line. Therefore. the bits must
be arrunged to travel in single file—or serially —rather than
in parallel. That is the function of a serial port and. if your
computer is not cquipped with one, it can usually be ob-
tained through the computer’s manufacturer. And. if he
does not have one available, there’s sure to be someonc else
who does scll such an interface that will work with your
setup.

Acoustic couplers. though, require you to be present to
answer the phone and to piace the handset into the coupler.
There's a more elegant method.

The other type of modem is the all-electronic one which is
permanently connected directy to the phone line. This
means that it can casily be programmed to work under com-
puter cantrol=to answer the telephone automatically, to de-
termine whether there's a computer at the other end of the
line. etc. It can plso. in many instances. dial 2 number under
the computer’s direction, as would be the case in the Dow
Jones example given above.

This type of modem is usually connected to the computer
more directly than through a serial port. because of the
complexity of its functions, Telephone company regula-
tions may also require that a special coupling device be
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THE HEWS. even betore 's “hol off the wire,” from UP1, via The Source.

added between this type of modem and the phone line. to
prevent any possible interference with normal telephone
functions. Many modems have such a coupling device built
in.

In all cases. special software will be needed—at the very
least to enable the computer to communicate via ils serial
port. Software for the more sophisticated modems is gen-
erally available from the modem’s manufacturer to work
with your particular computer.

The Source

An inexpensive information retrieval system. The Source.
can be tied to a personal computer through a modem. as
just described. and a toll-free tetephone line. Whether you
own an Apple. Pet, TRS-80. Heath, Exidy. Awan or other
computer, you can gain immediate access 0 United Press
Intermnational (UPI) newswires, the New Yark Times Con-
sumer-Data Base. airlines schedules and reservations. res-
taurant and wine guides. tax tables. computer games and
electronic mail—and that’s just for openers.

The Source is not a novelty or game 10 while away leisure
time. although pames and educational Courses are part of the
network. It is a low-cost computer service that provides the
hobbyist. student and small-businessman access. through
time-sharing. 0 an enermous information network. The
system is offered by Source Telecomputing Corp.. a sub-
sidiary of Tetecomputing Corporation of America. 1616
Anderson Rd.. McLean VA 22102

How cheap is this service? Would you believe only $2.75
per hour during non-prime time (6 PM to 7 AM, Monday
through Friday; all day Saturday and Sunday) and $15 per
hour during prime time? An initial $100 hookup charge in-
cludes a user account number. a secret password (which ¢an
be personalized) and a local wllkfree telephone number to
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access The Saurce in areas where there are a lot of members.
In areas with only a few members, it may be necessary 1o
diud long-distance. To illustrate cost in another way. i user
with a 300-baud modem (which sends out 30 characters per
second) could get as many as 200,000 characters of data-base
information for only five dollars. The subscriber can have
billing charged to any onc of several credit cards including
American Express. VISA . and MasterCand (formerly Master
Charge).

Get the news whiie t's hot

UPI's network extends to more than 7000 news-service
customers who print newspapers, magazines and market
reports based on timely input. Let’s see how a college senior
with a personal computer could benefit from The Source.
Assume that he has to prepiare a term paper on the political
strain between the U.S. and Iran.

As a subscriber 10 The Source, the student would request
UPI and then be queried by the computer on whether he was
interested in National (N), Regional (R). State (S) or Federal
(F) departments; next whether General {(G). Business (B).
Sports (8) or Miscellaneous (M) news calcgories. After
National (N) and General (G) selections were made, the
sereen would request a key word or search phrase to identify
the request to review U.S.—Iran news stories. The Source
wolld then indicate the number of stories available within a
selected time period (week or month) and allow the sub-
scriber to scan the first paragraph of each story; if the entire
story is required, just a simple keyboard command would
display it on the screen. Thus, within minutes, and without
leaving his room, the student could access UPI's filed stories
and prepare a factual. timely paper. How timely? A story on
a major political move in Iran filed in Teheran would reach a
Source subscriber within 1wo minutes of its initial trans-
mission. A fast-reaction newspaper would carry the story
perhaps hours later. Thus, our college senior could submit a
term paper to his professor during an afiemoon ¢lass and
discuss items that might be covered in the next day’s news-
paper! A clever student could cam many an A with such a
masterful ploy.

What's happening back home

A novel form of news coveruge offered by The Source
is called UPl Newshare, to deliver local news items gen-
crally considercd insignificant for the National, Regional, and
State categories.

For example. if your hometown lost the Liitle |.cague
Championship. the story would hardly be picked up by the
major UPI network. However, with Newshare, local news-
papers will be adding their stories to the UPI computer.

Users of The Source would have quick access to local news
without waiting days for delivery of their old hometown
newspapers. And think how casy it will be to keep up with
news of old friends just by tapping a few keys on your home
computer.

Neither rain hor sleet._..

Have you reached your threshold of tolerance for exces-
sive delays in mail delivery? Electronic mail is just one of-
fering of The Source. Not only can time of delivery be con-
siderably compressed. but two-way message exchange is
possible at modest costs.

Electronic mail can be “‘delivered™ in three ways. The
simplest method allows one subscriber to send a message at
30 characters per second 0 another subscriber’s ""mail-box*’,
where the second subcriber's terminal indicates Mail Call,
When the second subscriber types maiL on his keyboard, the
message "mailed’ 1o him will appear on the CRT.

A two-way message exchange is possible between two
subscribers in the CHAT mode. Finally. 8 message can be
sent from a subscriber to a non-subscriber via Datapost, a
service competitive with AMailgram. Datapost is a service of
TDX Systems Inc.. and receives the messages at its center
located at O'Hare Airport in Chicago; the messages are then
converted to hard copy and sent on express flights for next-
day delivery in cities around the country. Cost? Only 75-
cents-a-message additional charge above The Sowrce and
telephone line fees.

MicroNet

AicroNet, a service of CompuSery Inc.. permits per-
sonal computer owners in 175 major cities in the U.S. t0 ac-
cess their large DEC K1-10 and K1-20 central processors in
Columbus, Ohw. The MicroNer system offers (1) a variety of
computer programs on a time-sharing basis, (2) the ability to
expand the potential of the personal computer. (3) a means 1o
buy and sell software through the MicroNer Software Ex-
change. (4) a Feedback feature to contact MicroNer head-
quarters at no charge, and (5) nationwide contact via its
National Bulietin Board and Electronic Mail capabilities.

The personal computer service is only availabte during of?-
peak hours. 6 PM to 5§ AM weekdays and all day Saturday,
Sunday and holidays. MicroNer may be accessed via local
tetephone service from more than 175 major metropolitan
areas. The service costs 35 per hour connect-time in over 30
proprictary cCities; an additional $2 per connect-hour sur-
charge is added for customers using MicroNer from TymNer
network cities. (TymNet is a telephone-interconnect netwark
between MicroNer and several major cities. Thus, if you live
in one of these major cities and you use TymNer, you will be
billed for local phone calls when accessing MicroNer.) The
initial fee is $9; however. the first hour of use js free, thus
reducing the cost by $5.

Among the programs in the MicroNer library are (1) BASIC
with double precision, linking capability. fileto-file sorting
and a debug mede. (2) FILGE (for File Generator and Edi-
tor) which has powerful text-manipulating capabilities. (3)
FINTOL for solving financial problems. and (4) MicroQuote
to provide rapid access toinformation on securities traded on
exchianges and over-the-counter. FORTRAN, APL., and Pas-
cal are also available,

Become 8 Wall Street wonder

Over 32.000 stocks. bonds. and options are available in the
MicroQuote database. Trading information is updated daily
and, for the analyst who relies on charting historical data.
prices and volumes are asvailable back to January 1. 1968,
Press the buttons with the MicroNet system and you can im-
mediately become informed on your favorite stock’s cur-
rent and historical prices (high, low, and closing). dividends,
earnings per share. ratings and sharcs outstanding. [l bonds
are more 10 your liking, you can obtain information on vields.
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maturity dates, option information, Moody's ratings and ex-
ercise prices.

Cost for the use of MicroQuote is $5 per hour of connect-
time, a per-access fee of 1 for each use of MicroQuote. plus
additional transaction fees based on the amount of informa-
tion requested. For exampic. if you requested a list of 25
issues. a 25-cent charge is applicd. Daily. weekly and monthiy
price and dividend sets cost 5, 10 and 25 cents for cach set.
which supplics date. volume, high/ask, low/bid and close
prices. If you wanted to examine i particular stock issue in
detail. the charge would be $1.25.

A wide assortment of games—Space War, Star Trek.
blackjack. chess. golf. craps. and football—is also available
to keep the subscriber entertained.

AicroNer users are permitted to store up to 64 kilobytes of
their own data on the system. However. those files must be
accessed at lcast once every seven days or they will be deleted.

An interesting and innovative service offered by MicroNet
ts the opportunity to market software via the personal com-
puter through two approaches. The first approach is for
software guarantced by CompuServe, MicroNer's parent.
Vendors will sell their tested software to CompuServe on a
dircct or royalty basis. A user finding this particular software
beneficial to his business or interests can test the program on
MicroNer and then purchase it using his ¢redit card. The pro-
gram would then be downloaded from CompuServe’s main-
frame 10 the personal computer. In & second approach. users
will have an opportunity 1o test programs available from soft-
ware retailers. In this case, CompuServe will act as a retail
outlet, renting space on its network to software merchants.

A Feedback system is available for subscribers who desire
user guides and reference manuals for MicroNet: programs
that arc not self-documenting.

Electronic matl

MicroNet’s electronic mail system relies on a bulletin-
‘board format. The user places a message on the bulletin
board using his personal computer. But. unlike other bul-
letin boards. on this onc. only the person 1© whom the
message was addressed can receive il. Subscribers using
this mode must scan the bulletin board as they enier the
system to sec whether any messages have been posted for
them.

A varation of persenal-computer CB is also available from
Microner. A subscriber offers his ““handle’ or nickname and
selects the channel he wishes 1o participate in. Me is then in-
formed of the number of other subscribers on the same chan-
ncl and can then choose merely ta *'listen™ via his CRT dis-
play or to take an active role. Necdless to say. a crowded
channel on a computer display is as unintelligible as a group
chatting over & jammed CB voice channc).

To join the MicroNet set. you add 2 modem te your per-
sonul computer and set it for 30¢ baud. Request and returm a
service application to CompuServe’s Personal Computing
Division. 00 Ardington Center Blvd. . Columbus. OH 43220,
Your VISA or MasterCard credit card number is requested.
You will then receive by retum mail a user kit containing a
user identification number. a secret password, a local net-
work telephone number (if there is ane) and basic documen-
tation of the MicroNei: system. Then to make life easier for
you and to achiewe compatibilliy between the MicroNer
system and Your personal computer. & MicroNer Exccutive
program is loaded into your computer at no charge. Billing
for connect time. Other surcharges. and any software pur-
chases will be done through your charge card.

Lockheed's Dialog

Lockheed's Diglog. started in 1972, now provides access
to over 100 databases which cover subjects including science,
technology. literature, arts, business and finance. A sub-
scriber can search over 40 million records including magazine
articles, conference proceedings. legislative documents,
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SOME OF THE SERVICES offersd by The Source to users of personal
computers.
technical manuals. patents. newspaper articles, directorics
and dozens of other sources.

Put another way, Dialog offers the equivalent of a vast
library to the owner of a personal computer to use in the
comfort of his home.

What are the costs? There are no startup, no iniliation. or
monthly fees. You pay only for the time on the system plus
the communications-lines fees. For example. if you were re-
searching a paper on Computer Programming and Computer
Systems. you would access INSPEC (which includes Physics
Abstracts. Electrical and Electronics Abstracts and Com-
puter and Control Abstracts); the cost would be $55 per on-
line hour. If you were interested in a specific governmeni-
funded research and development program. you would
browse through the NTIS (ANational Technical fnformation
Service) which has a fee of only 535 per on-line hour. Accord-
ing to kheed. a typical scarch might require 10 to 15
minutes time for a cost of 310 1o $20. This includes TymNer
or TeleNe; charges.

When you think about it. it’s a fantastic bargain. The data-
bases include periedicals going back ten years or more, with
the most current issues available. Think of the time. gas. and
parking fees involved in visiting your local library to scarch
through their files manvally. When you locate the specific
items, the librarian would require additional! time [o locate
some of the outdated material (if the library is targe enough to
maintain a lengthy file of the publications you require).

An active training program is available for new users at a
cost of $65 per person for & onc-and-a-half day session and
$25 for u half<day refresher course. However. whether you
sign up for these courses or not. you will be entitied to re-
ceive a credit of up to $100 for practice time. (Communica-
tions costs are not included. }

To initiate service with Dialog. an order form may be ob-
tained from Lockheed Information Systems. Diciog Market-
ing, 3251 Hanover Street. Palo Alto, CA 94304. There is no
minimum amount of on-line time to be contracted for and the
service may be cancelled by the subscriber upon 30 days
notice, During the first month of service. up to $100 will be
credited towards search efforts since training will be taking
place. Dialog service is available 110 hours a week. from
Monday to Saturday.

Just a sampling of the subicects comprehensively covered
by the Dialog databases includes: accounting. acoustics. ad-
vertising. aerodynamics. agricultural engincering. air¢raft,
anatomy. art and art history. astronomy. banking. biology.
biophysics—and that’s only part way through “"'B”. With
your home computer linked to an enormous on-line system
such as Dialog. you have access Lo a vast library that would
be the envy of a multimitlionaire! R-E
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Computers cannot act on their own—they have to be told what to do.
Here's a discussion of several of the languages used to instruct them.

IF YOUR RICH UNCLE PASSED AWAY AND LEFT YOU A MULTI-
million dollar IBM computer. it probably wouldn't do you
any good (unless you sold it). All you would possess would
be a well-designed piece of computer hardware unless he
also left you the software (programs) to tell the machine
what 10 do.

The computer is a machine. It doesn't understand the
English language. Yet it is capable of performing an end-
less number of tasks, involving lengthy calculations and
complex procedures. And the <¢omputer can respond to
a computer language. so the obvious step is 10 develop a
language that can be understood by humans and somechow
converted to the language a computer can follow.

A computer program is a set of instrucifons that tell the
computer what to do. A computer language defines the
tules of grammar and vocabulary for writing instructions.
If you don't follow the rules, the computer cannot under-
stand the instructions, and it will be unable to perform its
assignment.

A staterment, OF instraction. in a COmputer program, is a
string of elements from an alphabet that includes leiters,
digits and symbols. A set of rules. or syniax. establishes
the form of cach statement which conveys a specific oper-
ational meaning or semantics. Thus a computer language
includes the alphabet. syntax and semantics.

Computer languages in use today can be grouped into
three broad categories: machine languages, assembly lan-
guages, and problem-oriented languages. Both machine
and assembly languages are considered low-leve! tanguages
while a problem-oriented language is concerned high level.

Machine langusge

The most clementary language is machine language
since it is the only language that the computer understands
directly. any other language is *“foreign'” 1o the computer
and thus it will not recognize or execute proper commands.
Machine language is written with the computer's hard-
ware or design configuration in mind so thc programmer
must be well aware of how the machine works. Because
the vocabulary and grammar rules are rather limited, ma-
chine language is considered simple. However, because
of the limited vocabulary, a fairly long program is required
to lead a computer through a relatively simple assignment.

A machine-language program consists of a list of instruc-
tions in binary form to direct the compuler to perform an
operation or a series of operations such as add, multiply.
read, wnite, or store., For the programmer's convenjence,
decimal. octal, or hexadecimal numbers may be used and
then converted into binary numbers inside the machine.
The operation 10 be performed is given by a code that di-
rects the computer to perform a specific opertion and also
supplies the operand. which is the quantity to be operated
upon. Instructions in machine code are binary numbers, not
letters or words. A series of binary numbers representing
a very small part of a machine<code program wouid look
something like this:

Operation Code  Operand 1 Operand 2
01011001 01001100 11011010

To perform a simple addition of just two numbers would

involive the above listing of 1's and 0's, in the binary lan-
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guage that makes the computer perform. lmagine the
enormous sequence of 0's and 1I's required to perform a
complex calculation!

Obviously, the computer programmer who attempts to
prepare a lengthy program in machine language will be
prone to making errors since it is a tedious and tiresome
task. The task is somewhat lessened with the aid of an
octal or hexadecimal program that accepts the program-
mer's inputs in octal or hexadecimal (special numbering
systems that are more intelligible to humans than binary)
and converts them to binary.

The advantages of machine-language programming are
(1) the ability to instruct the computer directly and (2) the
low requircment for supporting software or memory. The
disadvantages include (1) the need for the programmer to
have full awareness of the machine's hardware structure,
(2) the lengthy and tedious effort invelved in writing the
program and (3) the lack of flexibility in using a program
written for one computer on another type. For example.
a machine-language program written for 8 Motorola 6800-
based computer cannot be applied. without extensive
modifications. to a computer using an Intel 8080 CPU,

Perhaps the greatest drawback to machine-language
programs is their lack of intelligibility to non-computer
users. A detailed machine-language program, with its
lengthy series of 0's and 1's—or even their octal or hexa-
decimal equivalents—has no meaning to the student, en-
gineer. businessman, or layman cager to apply the com-
puter to his specific applications. Indeed, even a profes-
sional machine-language programmer has quite a task
keeping track of the meanings of the machine code.

Asssmbly language

To make computer programs casier to comprehend, sym-
bolic languages were developed. Such a language makes
use of letters or names for instructions. data and addresses.
These names or “‘mnemonics’ refer to the terms they
represent s0 a compuler user can, by association. relate
the term t0 the function. An example of mnemonic sym-
bols in everyday use is DOD for Department of Defense
and [RS for Internal Revenue Service. Only three letters
are used as shorthand identification, yet most people
know immediately what they represent.

Not all instructions are as casy to remember as ADD.
SUB. or AND. But it is not wo difficult for the program-
mer to associate LA with “'load the address'* or P to punch
a card. Such use of symbolic code rather than a lengthy
string of ones and zeros was the first major step to bring
computer-programming capability to the non-professional
programmer. If we wanted to have the computer calculate
X= A+B, where A=3 and B=a5, in assembly language,
we would use the assembler instructions listed in Table 1.

TABLE 1
l»calionlOpeﬂtbn Operand || Operad 2 Comments
Begin LDA REG &6 | B Load B into regis-
ter 6
ADD REG 6 A Add A 10 register 6
STA : REG 6 Store register 6
| | at X

The symbelic instructions listed in Table | would be
translated into machine-language form by the assembler.

Now a non-professional programmer can write what's
known as a source program, using symbolic language.
with instructions of statements to guide computer activ-
ities, Next, a processing step is required to translate the
source program (casy for a human to write and under-
stand) into an objec: program, which is a machine-language
program that the computer can understand. The program
that accomplishes this task is called a ranslasor. 1ts out-
put. the object program, is what the computer requires to
direct its operation.

The grammar of assembly language is similar to that
of machine language but the vocabulary is different. Since
a computer is still being directed, the operations available
and the sequencing are unchanged. However, mnemonics,
rather than numbers, are used in preparing the program.

Symbolic languages make computer-program prepar-
ation casfer, since terms, rather than numbers, are used to
relate to the problem-solving needs.

A profound advantage of symbolic language is the ability
it gives one type of computer to process programs written
in many different languages, provided a translator pro-
gram is included with each language. This means that one
computer can handle programs written in cither BASIC
or FORTRAN (10 be described later), as long as a separate
translator is available to convert each into the computer's
machine-language code.

This first step t¢ make programming a bit simpler is
called assembly language, machine-onented language. or
low-level programming language. Although symbolic
notation makes program-writing casier than straight binary
coding, it takes about as many symbolic instructions to
write a program as machine language does. Stated another
way, there is a one-for-one converslon of language instruc-
tions. Thus, the assembly-language programmer still must
write lengthy instructions and must be familiar with all the
peculiaritics of the computer he is programming. For com-
plex programs, many of the abbreviated mnemonics will
not take convenient comprehensive form and will require
extensive commentary to keep track of all the definitions
of terms.

The translator that converts the assembly-language
{source) program into the computer object program is
called an assembier and is usually located in the com-
puter’'s memory. As the source program, written in sym-
bolic language, is entered into the computer, the assem-
bler converts each symbol into machine-language form
{or the object program). At this stage, the computer is
only recording the object program in Ita memory, or onte
punched paper lape, magnetic tape or disk. When the
translation task is completed, the object program can be
entered in its entirety into the computer: now the com-
puter can understand the instructions and data. and can pro-
ceed to execute the program.

Assembly language is an improvement over machine lan-
guage, but is still machine-dependent. Every type of com-
puter requires its particular assembly language.

Problem-criented languages

The next step in program design makes the computer
hardware (and type of compuler) relatively unimportant
with respect to the task 1o be performed. This type of lan-
guage is known by such names as: '‘problem-orienied,”’
procedure-orented,”’ or, simply. ‘“‘high-level.” It ap-
proaches the programming problem from the viewpoint
of the goal to be achieved, rather than the specific machine
that will achieve it

Broadly speaking. there are two types of high-ievel
language—compilers and interpreters. Compilers will be
considered first.

A compiler allows a program to be written in English-
like terms and translates it directly into machine larnguage.
With it, a single statement, such as "PRINT.'’ can cause
a whole series of machine-language instructions to be
executed. From the human point of view, & compiled lan-
guage is much more efficient than assembly language.

As with an assembler, the compiler first translates the
source-language program into an object program before
running it. A program. that originally has been written using &
compiler cannot be nin unless the entire program (or a com-
plete section of it) has first been translated (compiled) into
machine code. Here's how a program would be compiled on
a [arge computer system (Smaller systems use floppy disks
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rather than punch cands):

First the program is laid out. and debugged to the great-
est extent possible (getting the bugs out of an already com-
piled program is not the simplest task in the world), using
coding sheets. Then, assuming that a punch-card system
is being used, a keypunch operator punches or codes gne
card for each line on the coding sheet. The complete set
of such cards is called the **source deck."’

Then, with the compiler already in the computer's mem-
ory, the program is fed into the computer one card at a
time. After all the cards have been fed in, the program is
compiled, and a new set of cards, containing machine-lan-
guage instructions, is gencrated. This set is known as the
"object deck.'” Since one “‘source’ card may reguire
several machine-language instructions (0 be carnied out,
the object deck contains many more cards than the ofi-
ginal source deck.

After compilation, the code from the object deck is
loaded back into the computer. and the program can be
run.

The other type of high-level language we’'ll discuss is
the interpreter. Most of the BASIC s used with small com-
puter systems are interpreters. [nterpreters, like com-
pilers, allow programs to be written in an English-like
form, but operite somewhat differentdy intemnally. The
most significant difference is that no compilation takes
place and that the source code is always accessible.

An interpreted language translates instructions into
machine language as the program executey—in real time—
rather than *‘predigesting™ them all at once. as does a
compiler. Because an interpreter is constantly '‘iner-
preting’’ (or translating) as well as actually executing the
program. it tends to run more slowly than a compiled lan-
guage. Furthermore. the interpreter retains no memory
of what it has interpreted s0. even if it has already executad
a certain routing a huadred times, it must interpret it anew
when it encounters it for the hundred-and-first. This makes
for an even greater reduction in speed.

Interpreters have their advantages, though. Because
you are always working with source cede, it is simple to
modify a program should a change be necessary. A pro-
gram can cven be stopped while it is running, altéred, and
the run continued. This is an impossibility if You are using
a compiled language. Also. while a compiled program
may occupy much less memory than an interpreted one,
the compiler itself may take up so much room in a small
computer that it would leave liltle or no memory space for
the program it was intended to run.

Machine and assembly languages are designed to match
specific computers, and hear no relation to the applica-

tions the computers are intended (o perform. Problem-
oriented, or high-level, languages disregard the hardware
aspects of the computer and concentrate instead on the
applications. To simplify programming. it was desirable
to develop different languages for different applications.
Languages have been developed for mathematical and
scientific needs, for business procedures, for text editing.
and for other specialized needs. Only one problem-oriented
language has been developed as a universal language to
replace all others: the {BM PL/l or Programming Lan-
guage/1.

The premise was that scientists, businessmen, engineers,
and computer experts could program nearly everything
they needed with this language. Unfortunately. the lan-
guage is so complex that few programmers can handle it.
Secondly. a powerful computer is required to use the pro-
gram. And finally, it turns out that the scientific program-
mer using PL/1 involves himself only with the scientific
portion while the business programmer only identifies with
the business section. It may well be that the goal of an
ideal computer tanguage is not unlike that of a universal
language for speech around the world. Wouldn’t it be con:
venient to have one language spoken and written through-
out the world? No nced for guide books, language-phrase
books, language courses for the traveler—but as obvious
as the need appears. the prospect of a universal language
is far distant. So too, perhaps for a universal computer
1anguage.

Advantages of high-level language

What are the advantages of high-level languages? Pro-
grams arec shorter, casier to write, and debugging (locating
ervors) is simplified. Programs written for a particular
application can be supplied to users around the world,
regardless of the compulter they have, as long as a compiler
or interpreter is available for the language used. And, of
course, there is no need for the programmer to be con-
cerned with the inner workings or details of his computer’s
hardware or machine language.

Then why are low-tevel assembly- or machine-languages
still im use? High-level languages require considerable
memory and programs run siower since 8 translation pro-
cess is involved berween the human-oriented and machine
language. Often the compiler is expensive and requires a
large amount of memory. If an interpreter is used rather
than a compiler, translating each statement and €xecuting
it, less memory is required. The tradeoff Is & foss in effi-
ciency since tranalation must be performed cvery time the
user nuns the original program.

Which is best? For the non-professional programmer,
high-level languages are much simpler to prepare and use;
programs are relatively easy to comprehend from the
symbols involved. Assembly and machine-language pro-
grams, when properly prepared, can make the computer
perform faster; also, programmers familiar with the par-
ticular strengths of a computer's hardware can make the
computer “do tricks’ and thus operate more efficiently
than would be possible with general-purpose high-level
programs. Even today, assembly and machine languages
offcr efficiency Unmaiched by high-level [anguages.

Popular high-level languages

High-level languages, or problem-oniented languages,
can be general-purpose. or can be specifically tailored for
applications such as engineering. education, banking or
process control. Over a thousand languages are in exis-
tence. somc used only by a handful of specialists and others
enjoying widespread use by a large number of computer
users.

Among the most popular computer languages are:

ALGOL (Algorithmlc Languaga)}—& math and science

language In commoen use In Europe.
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APL (A Programming Language}—a language to handle
long strings of numbers or latters with ease.

BASIC (Beginner's All-Purposs Symbolic nstruction
Code}—a languapge developed to introduce students to
computers; simpliCrty and ease of use highlight this lan-
guage. Widespread use with personal computers.
COBOL {Common Business-Oriented Language)—the
original language designed for the non-professional
programmér lor business. rather than scientlfic, appli-
catlons.

FOATRAN (Formula Translatlon Languagel—Probably
the most widely used language Although originally in-
tended lor scientists. it is in widespread use for business
applications.

LISP {List Processing)l—a language developed by a group
at MIT to handle list processing Lists are fintte sequences
that can appear in a large veriety of structures in the form
of numbers, |etters, or even COmMpuUter words.
Pascal—an extended version of ALGOL ceveloped for
teaching structured programming to students.

PL/1 (Programming Language/fl—a complex language
comblning the advantages of COBOL, FORTRAN, and
ALGOL. The ianguage contalns more features than any
other language; however, because of its complexity. it
is difficult to learn and apply.

RPG (Report Program Generatory—a language for re-
questing and delining reports.

Languages in detail

Wouldn't it be ideal if all computers understood instruc-
tions written in the English language? Yes, it would, but
there would always be problems, Human languages are
extremely complex and yet imprecise., Words don’t mean
the same thing to everyone. For example, "watch’ may
indicate “"observe’” to one person and “timepiece’ to
another, With computers, words and instructions must be
exact, without ambiguities to confuse the computer.

High-level, or problem-oriented. languages are a good
compromise for efficient communications between humans
and the computer. It has been estimated that well over
1,000 high-level languages have been developed: perhaps
200 enjoy some form of populanty.

Why so many languages? High-level languages are in-
tended to handle problems and thus deal with a multitude
of applications. While many languages have a rather broad
appeal and application, there always seems to be a reason
for programmers to develop a specific language for a spe-
cific neced. There are high-level languages, for e¢xample,
exclusively tailored for numerically-controlled machine
tools. etectronic circuit design, hydraulic system analysis.
graphical analysis and other such specialized applications.

ALGOL

ALGOL (Algorithmic Language} was developed in the
mid=1950"s for scientific and mathematic applications.
ALGOL. is much more popular in Europe than in the U.5.
and is well respected as a powerful language capable of
handling very complex programs.

Omne version of ALGOL of particular significance is
the *publication” version which many computer scien-
tists use 1o describe new programs they have developed.
Thus, there are many programs published in ALGOL even
though the program authors or potential users do not have
the sophisticated hardware to run or test the programs.
The publication version of ALGOL. is based upon the type
faces generally available to printers and thus includes up-
per and lower case letters, methods to indent lines, and
bold-face type.

The language’s power and versatility are assets which
are hampered by the need for a relatively large. slow. and
expensive compiler. Programs in ALGOL are separated
into blocks. with smaller called-subroutines or procedures.

APL
In 1960, Ken lverson of 1BM developed APL (A Pro-

gramming Language) as a notation for describing algo-
rithms. (An algorithm is a prescribed set of well-defined
rules or processes for the solution of a problem in a finite
number of steps.) Based on i series of symbols for logical
and mathematical functions, APL is easy to icam and
requires relatively few characters to define complex oper-
ations. It is used in applications ranging from complex
mathematical and scientific problems to text editing and
computer-assisted education.

APL’s major attraction is its powerful problem-solving
capability coupled with a high degree of interactivity. This
allows top-level managers, such as businessmen and financial
analysis with key decisions to make, to “have a con-
ference'" with their computers using APL. Since the lan-
guage is casy to lean and use, these busy managers do not
require extensive training nor added staff to handle the
program.

APL makes use of several unusval symbols, such as an
upside-down T, and thus special terminals arc required for
APL to put these symbols into the machine. APL is not a
scientific language, but is considered more of a manipu-
lative language for handling long strings of numbers or
letters:it’s idea! for 1ext editing. The text of an article or a
book can be fed into a computer using an APL program;
the manuscript can be rewriiten or altered with spelling
corrections or hyphenation, and then retrieved from the
computer in its new formal. Many modern automated
printing and publishing firms use APL for such automatic
typesetting applications.

APL, as well as BASIC, are languages based on inter-
preters rather than compilers. This means that programs
can be written, tested and debugged rapidly.

The APL language is used by large firms as a powerful
analytic tool for long-range planning.

BASIC

BASIC, Beginner's All-Purpose Symbolic /nstruction
Code, was developed at Dartmouth College in 1965 as a
language for introducing students to computer science.
The project was supported by a grant from the National
Science Foundation and was managed by Professors
Kemeny and Kurtz. BASIC was onginally intended for
use on a time-sharing computer.

The object of the project was to come up with an easy-
to-use computer language; its success has made it the most
popular language among non-professional programmers
and computer hobbyists. It is a language intended for an
amateur programmer who has a problem, wants o use
a computer 10 solve it, wishes 1o prepare his own program
rather than hire a programmer, and doesn’t have a large
budget.

A major advantage of BASIC (and APL} over other
languages is its use of an interpreter rather than compiler.
Programs prepared by an amatcur can be inspected. modi-
fied, debugged and comected without tedious recompil-
ation. BASIC can accept program changes with a minimum
of effort on the part of the programmer. Another advan-
tage of BASIC is its interactivity.

BASIC is casy te learn because it has a limited vocabu-
lary compared to FORTRAN, COBOL. or other popular
languages. The primary stalements are arithmetic, pro-
gram control and inputfoutput. Every language consists
of a set of characters: BASIC uses the 26 leuers of the
alphabet. all wen decimal digits (0 to 9), and fewer than two
dozen additional characters (arithmetic operators, punctu-
ation, etc.).

Here are some of the fundamental rules that were estab-
lished in the oniginal Dartmouth BASIC:

» A line can include only one statement.

* Each statement must Include a llns number followed

by a keyword.

s Statements or instructions are performed In order ol
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s A BASIC program must be completed with an END

statement.

A keyword indicates the type of instruction such as LET,
PRINT. DATA, END. OR REM. REM (for REMARK)
is a comment to inform ©r remind the user of the program
content but is not acted on by the computer. LET takes
the form of LET X = A + B + C where LET means the
value of the expression A + B + C replaces the variable X.
PRINT, appcaring by iisclf, simply allows a line to be
skipped on the printer or display device; PRINT, followed
by words enclosed in Quotation marks, commands the com-
puter 1o display the words. For example, PRINT ' THE SKY
1SCLEAR" would result in THESKY IS CLEAR being dis-
played or printed out. The instruction READ orders the
computer 1o obtain data from within the program and store
it in a particular memory location. The READ and DATA
instructions are used together in this manner. the first
variable listed in the READ statement corresponds to the
first number in the DATA statement. A simple BASIC pro-
gram 1o add 2 plus 3 will demonstrate and clarify how these
statements relate:

TABLE 2
10 REM A SIMPLE ADDITION PROGRAM
20 READ A, B
DLETX=A+B
40 PRINT X
50 DATA 2.3
60 END

The REM comment allows us to identify the program
content. The READ instruction sends the compuier to the
DATA storage where the first variable, A, corresponds 1o
2 and the second varable. B, has a value of 3, The LET
statement means that the expression A + Bor2 + Jor §
replaces X. Then the PRINT instruciion directs the value
of 5 1o be displayed on the output. The END statement
concludes the program. For comparison purposes. the
same problem listed in Table 2 is given again in binary and
hexadecimal machine code for an B080)-based computer in
Table 3.

There are quite a number of versions of BASIC avail
able today with no two types exactly interchangeable.
Thus a BASIC program wrilten for an Apple computer
won'l necessarily work on a Radio Shack TRS-80. The
programs are similar ¢nough so that even an amateur can
understand the differences: but the lack of conformity is
frustrating when the program for one computer is wanted to
mun on another and €xtensive reprogramming is required.
ming is required.

There are several reasons why programs written in one

TABLE 3—HEX & BINARY Representa-
tions of 8080 “addition” machine code:

Hex| Binary

AF | 111111

3E | gp1nIt1d

#2 2pa20d14d

96 deoda110 TABLE 5—ADDITION of two
83 PE3S3011 numbers In FORTRAN:
89 18200200

21 #21009d1 A=2+3

88 | 12e¢1809 WRITE 19.A

13 22919811 1@ FORMAT (12)
7 | p1idn END

BASIC will not run when transcribed into a machine that
uses another BASIC, First and foremost is the fact that
some BASIC’s have commands that others haven't, The
reason for this is often related o the amount of memory
available. For example. one of the first BASIC's available
for home computers was known as Tiny BASIC. In its
original form, Tiny BASIC had no string capability and
could not handle trigonometric functions, Some versions
of it only worked with integers and no foating-point cal-
culations were possible. These early versions generally
needed only 1 or 2K of memory. But. as memory got
cheaper. functions were added to these Tiny BASIC's
and programs written with the updated versions were in-
compatible with the earlier ones.

Today, there are still more variations of BASIC. The
first distinction is between integer BASIC and floating-
point BASIC. Inleger BASIC is generally faster. and is
good for video graphics applications. A computer that of-
fers both integer and floating-point BASICs is the Apple
II, and the incompatibility between the two languages is
clearly demonstrated when one tries to run an integer
BASIC program in the floating-point mode. For example,
INPUT statements in floating-point are followed by a semi-
colon. while in integer BASIC, they are followed by a
comma. Strings are handled differently. too. Integer BASIC
simply has no string functions (¢.g. RIGHTS. LEFTS
MID$, STRS. etc.). These functions are present in the
Apple floating-point BASIC. and. are similar to those
used by North Star basic.

Another thing that makes BASIC's incompatible is the
way they use abbreviations. The Microsoft BASIC's use
a 7" as an abbreviation for the PRINT statement. North
Star BASIC uses a *I"" and Rudio Shack Level [ BASIC
uses "P."" Not all versions of these languages convert the
abbreviated form back 1o the full word when the program
is listed. so that trving to transcribe & program with these
abbreviations for a noacompatible machine could be quite
disastrous.

If you stick to using the full word and avoid abbrevi-
ations, you'll find that there is a subset of BASIC com-
mands that is common ¢ almost all personal computers.
Table 4 contains a list of 41 commands that are Fairly uni-
versal. However, even though a command may cxist in
two different BASIC's. it may not do the same thing in
both. An example of this is the GET command. In Apple-
soft BASIC this command tells the computer to wait for
the user to input data from the keyboard. The computer
waits for a key 1o be pressed and then retums the value
of that key. In PET BASIC, when the GET command is
encountered, the computér also iooks at the keyboard for
a key closure. However, if no key is pressed, it immedi-
ately returns the value 255 instead of just walting for a key
10 be pressed. This means that programs must be wriiten
a little differently for each case, as illustrated below:

In Applesoft the GET statement would be used like this:
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To get the same action (without having the computer return
the value 255) in PET BASIC you'd have to write:
I# GET AS:IF AS="""" THEN I{

This is a perfect example of how two BASIC's having
the same commands can result in programs that are incom-
patible with each other.

TABLE 4
ABS | AND | ASC ATN CHRS | COS
DATA | DEF | DIM END EXP | FN
FOR | FRE | GET GOSuUB | GOTO| IF
INPUT| INT LET LIST LOG | NEW (or SCR)
NEXT | NOT | OR BEEK POKE | PRINT
READ | REM | RESTORE|RETURN | RND [ SIN
STEP | TAB | TAN THEN TO

Assuming that the BASIC’s do have compatible com-
mands, you're still not out of the woods. The reason is
that some commands link BASIC to machine language or
specific memory locations: notably PEEK and POKE.
These commands are available in most BASIC's except
those from Texas Instruments and Hewlett-Packard.
However, because different computérs have organized
the use of memory differently. it is not always possible
1o use programs that have PEEK and POKE statements
in them directly. For example, if the POKE statement is
used to temporarily store a number in memory for later
use on one machine we could be in serious trouble using
it in another. In the Apple. memory locations arpund 768
are available for use by the progrummer, while in the TRS-
BO this arca of memory is used by the operating system. So
before using these commands, be sure you know a little
bit about how both your computer and the one the program
was written on are organized.

Finally. different computers have additicnal commands
designed specifically for their own hardware configuration.
The Appte-1I for example has several commands. designed
to be used in its low- and high-resolution color graphics
modes, that would be meaningless on another machine.

FORTRAN

One of the earliest and still very widely used. high-levet.
problem-oriented languages is FORTRAN (Formula Trans-
lation). Developed in the mid-1950’s by a group of several
firms headed by Jim Backus of IBM. FORTRAN took
three Years of effort involving some 25.000 lines of detailed
machine instructions.

FORTRAN is always compiled. ncver interpreted.
FORTRAN compilers are available for just about any
computer manufactured in the world.

As its name implies. it was intended for use on mathe-
matical and scientific formulas. However, its applications
became more diverse due to its ecarly acceptance at col-
leges and umiversities where computers were introduced
to the student body. As graduates with knowledge of com-
puters and the FORTRAN language went into the business
world, they proceeded to sohve business problems with
variations of FORTRAN.

In a steady, evelutionary manner, FORTRAN has been
expanded into an extremely powerful language and its
name has been modified 1o FORTRAN I, FORTRAN II,
FORTRAN IV and FORTRAN 77. A high degree of stan-
dardization has taken place over the years 5o that a pro-
gram written in FORTRAN IV will perform properly with
most FORTRAN [V compilers,

FORTRAN. although geared for complex mathematical
assignments. is rather straightforward in its approach.
For ¢xample. to solve X = A+ Bwhen A = 3and B = §,
the instructions would read A = 3, B = 5, C = A + B,
STOP. These source instructions would, in tumn, be trans-

lated by the FORTRAN compiler into machine language
to execute the step o solve the prublem. An actual FOR-
TRAN program is listed in Table 5. This program is iden-
tical 1o the BASIC program listed in Table 2.

A compiler to handle a FORTRAN IV language is quite
extensive. Not only must it handle a considerable number
of mathematical operations, but it must perform such math
functions as trig, square roots, exponentials. complex
numbers. and logarithms. It must also manage to cope with
strings of numbers and letters and lengthy mathematical
arrays.

In FORTRAN. a number can be represented as a fixed
point or as a floating point. A fixed-point number must be
an integer or whole number and can be positive or nega-
tive. A foating-point number is similar 10 scientific nota-
tion where *'number’” may be expressed as a number from
[ to 10 multiplied by some power of tcn; 580 could be
expressed as 5.8 x 104, A foating-point number always in-
cludes a decimal point; a fixed-point number does not.

FORTRAN includes provision for twoe other types of
numbers: constants and variables. A constant maintains
the same value during the program execution while a vari-
able can be assigned different numencal values while com-
putations are belng performed, The name assigned to a
variable can include up to six characters and is selected.
where possible, by the programmer for his case in remem-
bering its meaning. For example. SQRTF significs square
root.

The basic mathematical symbols for FORTRAN oper-
ations are:

Addition +

Subtraction

Multiplication *

Exponential **

Division |

For example, to indicate 2 raised 1o the 3rd power, we
use 2°%3. As with standard math notation, parenthesis are
used for groupings; For example: (2 + 3) raised to the 3nd
power is written as: (2 + 3)**3.

Input-output statements in FORTRAN are cxXpressed
as READ., WRITE. PRINT, PUNCH and FORMAT (this
describes how the output information should be accepted).
A GO TO statement informs the computer to execute an
instruction or statement other than the next statement in
sequence. An IF statement provides for a conditional trans-
fer of control. or proceed to another statement if specific
conditions are met. An END statement informs the com-
piler that the program is completed.

COBOL

COBOL (Common ARusiness Oriented Language) was
developed in 1960 by the Department of Defense together
with users and manufacturers of computers. Its purpose
was to handle relatively large volumes of business infor-
mation for rather simple applications. The intent was to
enable non-programmers such as accountants and clencal
staff to express their business problems in English. For
example. if a clerk wants to know the value of present stock
in inventory. the COBOL statement would request *'COM-
PUTE STOCK VALUE, ' leaving no doubt of the mean-
ing to the human. A COBOL compiler in the cComputer
would convent the statement to the necessary machine-
language instructions required to initiate the actions.

The basic COBOL. vocabulary consists of 250 key words;
additional words can be created merely by specifying
names for data and instructions.

Scientific applications gencrally require complex sieps
and considerable calculations, but have few ifput and
output demands. Business applications, on the other hand.
demand considerable input and output with relatively little
computation. COBOL is designed to handle extensive
filing on punched cards. tapes or magnetic disks.
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Another significant diffcrence between a scientific and
busincss application is the repeated use of a particular
program. Scientific programs may be developed for a par-
ticular problem. used for awhile and then become obsolete.
A business program. on the other hand, is often repeated
and used Over a considerable period of time; for example,
a payroll program may be used every week for years with
only minor modifications for tax-rate alterations.

Since COBOL. stalements are expressed in & language
very close to commonly-used English. its programs can
be shared by many users with littke chance for confusion.
Every COBOL program has an Environment Division
describing the computer used to compile the program and
to run the program. Thus a COBOL program can be com-
piled on one computer and run on another completely dif-
ferent machine. It is also possible to interchange input and
oulput equipment. a convenient feature since the program
can be run even if the system printer becomes defective
and a different model is the only availubie unit on hand.

COBOL's major attraction is its ability to handle large
amounts of records and data. making it ideal for reporting
and record manipulation. in applications where complex
calculations and business decision-making is involved
with such record keeping. it is not unusual to use both
FORTRAN and COBOL languages, scparately of course.
to achieve the required results.

Since COBOL. is intended for business applications, its
language resembles a sequence of English words, used as
vaniables for its mathematical applications. Thus. COBOL
is concerned with rules for nouns, verbs and punctuation.

A COBOL, program consists of four eciements or divi-
sions; (1) Identification. which provides & name for the
source program. (2) Environmental, which identifies the
computer to compile the source program and run the object
program. (3) Data. which defines the files of data to be
worked with or prepared by the program, and {4) Proce-
dure. which specifies the steps the computer will execute.
Precise rules dictate the reference format (spacings. mar-
gins, €i¢.)

COBOL's English-like sentences make it relatively
simple to describe the data 1o be used and the operations
to be performed. Of course. a clear analysis of the prob-
lemn is necessary before the program can be written.

A simple COBOL program to calculate 2 muttiplied by
3 might look like the program in Table 7.

TABLE 8—ADDITION of two numbers In COBOL;

ADD 2 TO 2 GIVING A
MOVE A TO PRINT LINE
WRITE PRINTREC

TABLE 7

IDENTIFICATION DIVISION.

PROGRAM-1D. SAMPLE COBOL.

AUTHOR, THOMPSON.

DATE WRITTEN. JULY 2, 1979

REMARKS. SAMPLE PROGRAM COMPUTES
AND PRINTS PRODUCT OF 2 AND 3.

ENVIRONMENT DIVISION

SOURCE COMPUTER. IBM+360.

OBJECT COMPUTER. 1BM-380.

DATA DIVISION.

WORKING STORAGE SECTION.

43 NUMBER ONE VALUE IS5 2

43 NUMBER TWO VALUE IS 2.

PROCEDURE DIVISION.

CALCULATION. COMPUTER TOTAL

NUMBER ONE * NUMBER TWO.
DISPLAY TOTAL, STOP RUN

END PROGRAM.

Although the program appears quite detailed for the shont
example nsed. the words are simple for even a novice
to figure out whal the computer is being asked to do.

Pascal

Wwriting a large program is considerably harder than
writing several smaller programs; thus, a iarge program
requires detailed organization and systematic procedures.
Structured programming is a technique used to handle
such large projects as an airline reservation system or a
fully automated warchouse. The objective of structured
programming is o make program structure simpler using
a series of simple sequences of operations; in this way
crrors can be precisely located and corrected before the
entire lengthy program is completed.

A language geared o structured programming is Pascal.
developed in Switzerland in the carly 1970s, The language
is simple and efficient and its compiler is not complex.
making it attractive for manufacturers of mini- and micro-
computers. lts creaior. Professor Wirth of Zurich, gathered
together useful features and instructions from existing
successful languages to simplify the task of writing large.
complicated programs. For example. a Pascal program is
closer to plain English than BASIC.

TABLE B—ADDITION of two numbers In Pascal

(" ADDITION OF TWO NUMBERS IN PASCAL )
PROGRAM ADDITION (INPUT.OUTPUT)
VAR SUM: INTEGER:
BEGIN (" AODITION )
SUM := 2 + 3:
WRITELN (SUM)

END. (" ADDITION °}

Pascal is rapidly becoming a popular language among
manufacturers of microcomputers and thus may eventually
become a more common language for smaller systems
and computer hobbyists than is BASIC. For comparison
the same program written in BASIC in Table 2 is shown
written in Pascal in Table 8.

In summary. there are quite a number of computer lan-
guages in existence today, The question of which language
s best is no different thaa asking a TV serviceman which
of his tools is best: the VTVM, the scope. the YOM, or
perhaps even his diagonal cutters? A computer language
is also a tool.

For a particular business application. COBOL may be
the first choice, while FORTRAN wins out for an engi-
neering problem. With limited computer size. BASIC may
turn out the only alternative for a particular problem.

Just as computer hardware manufacturers proceed at
a fast clip to improve their products’ performance and
capabilities. so 100 will programmers expand their thinking
to produce more efficient and creative languages. R-E
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Right Out Of Electronic
Counterintelligence . . .

The Hieronymus Machine Voice Stress
Compiiter, U.S. made. 1t can help
you tell the difference between fruth
and falsehood in more ways than ons.

VOCAL

“TRUTH"
ANALYZER

TheHieronymus Machine

Voice StressDetector

It's almost beyond beliet. This tiny solid-
state instrument measures 3 x 6" x1%1™
and fits in g pocket. vet It contains
sophisticated elechronic clrcuitry, a
microphone, ond three red diodes. It
analyzes the human volce for stress.

Once you leam, In about 30 minutes,
how to use the Hleronymus Mochine. You
wlil be able to discover whether a person
Is calm or stressful — merely by monltor-
Ing his or her volce,

DEFINITELY NOT A "LIE DETECTOR"

The Hieronymus Machine is not a lle
detector. Nor is It @ "truth” device. Even
the famed polygraph machine Is not a
lle detector. plaln and simple. The
polygroph con be used ta monitor a per-
son’'s pulse. resplratlon, blood pressure,
and galvanic skin response. bodlly lunc.
flons afiectled by siress.

And in the honds of a skiled operator,
the polygraph can be used to goin In-
slghts about a person's stress levels when
talking about certqin toples. But a very
real fart of the polygraph's usefulness is
the “Hieronymus Effect,” which we'll get
to In @ moment.

SPIES AND COUNTERSPIES

During wartima, caunterinteliigence
experts wondered I science could come
up with something simpler than the
polygraph to help ferret out sples.
Researchers became atracted to the
theory that human voices emlt “micro-
fremors,” iow-frequency vibratlons that
are generally inaudible or masked by
other volca components.

An article In Popular Elmctronics (April
1980) describes the theory in detall. But
the short story Is that aiter spending
mlillans ot dollars. researchers
developed a volce stress analyzer. Now,
the cuthors of the delinllive article In
Popular Electrenics have pertected o
personal voice stress anolyzer. which we
call the Hieronymus Machine.

WHAT IT DOES, HOW YOU USEIT
The Hleronymus Machine electronically
medasures changes In wvolce micro-
fremors. The read-out Is stmple: one red
dlode Indicates normal, two shaw
moderdate streéss, and three reveal
gredater stress, ranging from mlid to
severe anxlety,

You, as the gperator, could use the
Hleronymus Machine like o thermometer,
checking the "fever level” of stress, As
you galn skill, your Judgmenl will Im-

prove. enabling you to pursue or avold a
line of questioning or discussion thal pro-
duces siresstul responses.

MANY USES AT HOME OR WORK

You can use the Hleronymus Machine
at home fo have tun with Your famlily.
You'll discover how It responds to dii-
farent peaople’s wvolces, what eflect
laughter and singlng have on If, and
even evoluate pollificans’ speeches over
TV or radio. It works qulte well on fransmit-
ted volces. as well as over the telephone
or with tape recordings.

Next, try it on friends. See how well so-
meoné’s favoriie Jish story holds up when
you polnt out that the Hleronymus
Machine doesn't belleve g word ol it
And wotch tha! poker foce disgppear as
the “strass” diode steadlly Insists You're
not geting the whole story.

GIOFEEDBACK FOR YOU

it you're required to talk In front of
groups or need to speok convincingly fo
one peson at a lime, You can use the
Hieronymus Machine lo monitor your
volce ond iearn O more relaxed. seil-
assured, persuasive style ol delivery. I
you wanted to leam hypnotism, a relox-
ed volce would be a reol osset — and
the Hieronymus Machine could help you
achileve It

At work, there are numerous sltuations
in which the Hleronymus Machine could
work wonders. Here's how: Hleronymus
Bosch was a 15th-Century painter known
for his startling originality. He was aiso
something of @ medical practitioner.
and he belleved that patients could be
cured by passing stones over thelr
bodies. Bosch achleved success
because his paflents believed that o
cure was taking ploce.

Nearer our own time, a couple of
science ficllon wrlters concocted a
devise they named atter Bosch: It pro-
duced vorylng sensations In the user
depending on where a dial was set, from
zoro to 400. The amazing thing was that
this machine worked on subjects even
when It wasn't plugged In — g pertect
Hleronymus Eftect

Now we have a true Hleronymus
Machline, the Volce Stress Analyzer, It ac-
tudily works. and among other things of a
sclentiflcally veriflabie nafjure, It pro-
duces the Hieronymus Eftect. In |is
presence, people suddenly become
mare forthright. In some caoses, with such
o machine present. employees belng

CIRCLE 38 ON FREE INFORMATION CARD

WWWwW americanradiohistory comm

asked about office thet became very
cooperatlve In cnswerlng questions
fruthtulty. Naturally. you'll want to use the
Hieronymus Machine in plaln sight and
fell people what i does. This actuaolly
gets more cooperation from them.

30-DAY TRIAL,
MONEY-BACK QGUARANTEE

The potenfial uses of the Hieronymus
Machine are Iimited only by your Im-
aglination. Try It of no risk far 30 days.
we'll send you one or more with com-
plete Instructions (9v. battery not Includ-
ad). You'll be able fo try It, experiment,
even conduct Your own “Investigation.™

Gaovernments ond police departments
and huge carporations are already us-
Ing targe (brlefcase-sized) versions of this
kind ol machine, and they have o pay
$3.000 or 50 for thelrs. But You can have a

rsonat Hleronymus Mochine for only

119.95. It you're not satistled. send It
back (Insured) for a il retund. no ques-
tlons asked. If you want 'wo, the cost Is
$409.95 each. And If you want three of
more for business use, It's only $99.95
each. You're also protected by a 1-year
parts and labor warranty.

EXCLUSIVE BY MAIL FROM MERCURY

The Hleronymus Machine cannot be
obtalned in storeés or from any other
source. To order. send chack of money
order to the address below. Or charge It
on American Express, Carte Blanche,
Diners Club. Master Charge or Visa. You
can also call us toil free:

800-526-2801
or
800-257-7850

In New Jersey, call toll lree 800-322-8450.
Include $2.50 insured shipplng charge
per Machine. N.J. rasldents please add
5% sales tax.

Or mall your order to:

NATIONAL SALES GROUP

MelcUIY

THE IMAGINATION PEOPLE®

Dept. REA0, Lokewood Piaza
Lakewood. N.J. 08704

0861 H3BOLDO
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What
would make
your business

better?
We would

You've seen what franchising did for real estate.
Franchise companies took struggling indepen-
dent realtors and put them in the limelight. The
result: a greater share of the marketplace.

tronics 2000 is doing the same for the electronics
service business. We're selecting a limited num-
ber of dealers in each community, giving them
our name and high-level training In aa-
ministrative and marketing technigues. And
we're advertising as a single organisation. In
short, we're building a franchise organization
that will stand out in a crowd.

Are you eligible to join? Yes, if you own a service
dealership or are planning to start one and if you
meet our technical requirements. But you must

apply before the Qquota for your area has been
filled.

tronics 2000 could be the lifeline you've been
looking for. Call us. Today.

8289 South Highway 37 » P.0O. Box 8003 » Bloomington, Indiana 47408 » 818/824-8484
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. This synthesized pulse generator has a range of from 1/100 Hz to 1.000 MHz.
Use it for working with fogic circuits—or with analog devices well into the HF range.

ONE OF THE HANDIEST PIECES OF ELEC-
tronic equipment you can have is a good
signal generator. But one particular
area that has been neglecied is pulse
generators for driving logic circuitry.

The Programma 1 will change that.
Now you can build and test digital cir-
cuits without expensive clock circuitry,
pulse generators, or other sources. The
Programma | marries the frequency
stability of a synthesizer with a logic-
level output. And. when You are not
using it to run Your breadboard logic-
circuits, you can use it as a regular
signal generator.

This design has many exciting fea-
tures. The output frequency is pro-
grammed via four BCD (Binary Coded
Decimal) front-panel switches. There
are a total of 9990 possible frequency
combinations available. with each one
offering crystal-controlled accuracy.
Also included in the Programma 1 is a
multi-stage frequency divider that ex-
tends the frequency range even farther!
In fact. you can readily generale signals
from 0.01 Hz o 1.0000 MHz. The
accuracy of any of these frequencies is
within = 0.005%, if the gencrator is ac-
curalely calibrated. As far as the oulput
voltages are concerned, you have your
choice of standard TTL/CMOS output,
or an adjustable 0 to 5-volt output. This
is ideal for generul purposes like running
logic circuits. or for use as an audio
signal generator. And. since its fre-
quency range extends into the RF
spectrum, the Programma 1 is also use-

GARY McCLELLAN

fut for AM radio alignment. Still other
features include drive capability for one
TTL load. and an ERROR lamp that tells
you that the frequency selected is cor-
rect. This lamp is helpful as a diagnostic
device. should troubleshooting become
necessary.

There's more

Not to be overlooked is the design of
this instrument. Thanks to the !atesi
CMOS circuitry. it uses just ten IC's.
Contrast that number with the seventeen
IC’s that are normally required in a
comparable TTL system. Besides a re-
duced IC count. you get CMOS ad-
vantages like low power consumption.
absence of drift-causing heat. and a less
noisy signal. Also. the Construetion has
been simplified to one small. single-
sided PC board, that you can easily
make or buy. Nol to be neglected, the
other parts have been kept to a minimum
by careful engineering. to make buying
them easier. In fact, great care has been
taken 1o insure that all pans for this
project are readily available. You can
¢xpect to be able to assemble the Pro-
gramma 1 in just a few evenings. thanks
to its simplified circwitry and good
pans-availability.

For the tuture

With “smart™ test equipment on the
horizon, or instruments that interface
wilh computers. this project will become
more useful. By replacing the program-
ming switches with appropriate [C buf-

WWWW americanradiohistory comm

fers. the Programma | may be controlled
by a microprocessor., automaltically gen.
erating the frequencies required. This
technique is being used in industry for
testing. and even alignment, of finished
equipment. It's a big meney saver, and
you’'ll be hearing a lot more about auto-
matic testing. The Programma | has
this aulomatic test-capability built in
right now. ready for the future—some-
day you'll appreciate that!

Theory of operation

Figure | shows a block diagram of the
pulse generator, so refer to it for details
as you read the circuit description.
Although the diagram has been stripped
down 1o just the basics. the actual cir-
Cuitry isn’t much more complex. In fact,
you are going to read aboutl onc of the
simplest frequency synthesizers ever
designed.

Why a synthesizer?

You may be wondering why a synthe-
sizer has been used in this project. and
even. for that matter. what it is. Basi-
cally. a frequency synthesizer is a cir-
cuit that takes a single frequency from a
quartz crystal. and uses it to generate
many others, each with the accuracy
and stability of the crystal. [n the Pro-
gramma |, a single color-TV erystal is
used to generate 9990 different fre-
quencies. In other words, you replace
9990 crystals with one single-crystal
frequency synthesizer. (Now you know
why they are found in CB radios. and

0861 H3BOQLOO
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vCOo

PHASE ,
BETECTOAR [

REFERENCE
DSCILLATOR

PROGRAMMABLE
OIVIDER
.!nl

FIG. 1—BASIC FREQUENCY SYNTHESIZER, showing the four major sections. All this is sccomplished

by only three IC'st

other places where lots of crystals once
were used.) Through {requency synthe-
siS YOU gain accuracy and save money.

As you can see¢ from Fig. 1, the syn-
thesizer consists of four basic parts.
The first is the YCO (Voltage Conurollked
Oscillator. It simply gencrales a signal
whose frequency can be varied by
changing a DC conirol voltage. In this
project. the VCO frequency can be
swept from | kHz to 1 MHz.

The next section is the reference
oscillator. It provides a stable, fixed
reference-frequency. In the Programma
1, a single IC, combined with a 3.579545-
MHz color-TV crystal, does the job.
Next, a progranunable divider takes
over, dividing the VCO frequency. The
exact divisor is selected by the froni-
panel switches. In this design, another
[C performs the entire task. and can
divide the VCO signal by up to 10.000.

The final section is the phase derec-
for. It compares the signal from the
reference oscillator with the signal from
the programmable divider. In operation,
the phase detector outputs a DC voltage
comparable to the difference of the iwo
signals. The greater the difference. the
greater the DC output is. On the other
hand, if the two input signals are the
same frequency. the DC output doesn’t
change. Since the DC voltage drives the
VCO, it can now adjust the frequency
until the signals on the phase detector
input are the same. The result is a VCO
output-frequency equal to the product
of the divisor of the programmable
divider und the reference osciflaror fre-
quency. In this project, the VCO and
phase detector sections are all included
inside one easy-to-obtain IC. That
takes care of the basics.

Refer to the schematic diagam in
Fig. 2 for the circuit details. The pro-
grammable divider is ICI, whose divisor
15 selected by the front panel switches.
It is a single LS| IC. and it costs less.
works better, and is easicr 1p use than
any other divider scheme. A unique
feature of this circuit is that selting the
switches to 0000 results in a divisor of
10,000. That saves the cost of an extra
switch. The phase detector and the
VCO are in [C2. The divider input of
the phase detecior is pin 3. and the

reference oscillator input is pin 14. The
output is pin 13. It drives resistors R19
and R20, and capacitor C6, forming a
network known as a loop filrer. Basi-
cally. this filter does nothing more than
clean up the VCO control voltage.
Other phase-detecior circuitry includes
transistor Q1. which connects a LED
to the emmor-detecting Circuitry in 1C2,
If something goes wrong with the cir-
Cuitry, and the frequency is off, the
LED will light.

The VCO portion of IC2 is simple
and straightforward. The DC control
voltage is applied 1o pin 9. Resistor R17
and capacitor Cl set the maximum
operating frequency of the VCO. The
squarewave output signal appears on
pin 4. ready for use elsewhere. The
reference oscillator circuit consists of
1C3, and it contains all the devices re-
quired to excite TV crystal XTAL] and
to produce a 100-Hz reference signal.
The balance of the circuitry on this
board consists of five decade-dividers,
[C4—IC8, that simply divide down the
output signal. giving a symmetrical
waveform. Since the outputs of these
IC’s are all at CMOS tevels, with a i0-
volt swing, buffer 1C9 has been included
to convert the voltages to TTL-com-
patable values.

The power requirements of this cir-
cuit are provided by IC10 and Zener
diode D1, These components provide a
well-regulated 10 volts for the synthe-
sizer. and 5 volts for IC9, which is used
to drive 5-volt TTL devices. Power to
the PC board is supplied by a l4-volt
surplus battery charger. Not much cur-
rent is required (about 10 mA DC), so
the entire unit can be battery-powered
if desired.

Construction

Now that you know how the Pro-
gramma | works. let’s put One together.
One important reminder is in order if
you are considering breadboarding the
project—the output signal will be noisy
unless you are careful. Like mosi other
frequency synthesizers. this one has a
high loop-sensitivity, and is suceptible
to noise pickup. So if you wish to get a
high-quality signal from this project, be
sure to use a PC board. If desired, you

WwWww americanradiohistorv comm

can buy one, together with assembly in-
structions and troubleshooting hints.
from the supplier indicated in the parts
list. Or you can "'roll your own’’ using
Fig. 3.

Another important reminder concerns
the quality of the parts you use. It
shouldn’t be necessary to remind you
to use top-quality components, but if
the urge t0 use cheap substitutes is
Qverpowering, you may wind up with
problems. Generally, the quality of the
output signal will suffer. and frequent
servicing may be required. Play it safe,
and save time and money in the long

PARTS LIST

All resistors W watt, 5% unless otherwise
noted. |

R1-R16, R19—100.000 ohms

R17, R18—10,000 ohms

R20, R22. R23—2.200 ohms

R21--22 megohms

R24—47 Ohms

R25—10,000 ohms linear taper pot (car:
bon) with SPST switch

Capacitors

C1—47 pF mica

C2. CB—0.t uF disc

C3. C9—33 pF mica

C4—10 pF mica )

C5—6 to 20 pF trimmer (E.F. Johnso
275-0320-005 or equivalent)

C6—4.7 uF, 16 volrs. tantalum

C7. C10—10 uF, 16 volts, tantalum

C11-—220 uF, 25 volts. electrolytic

Samiconductors

D1—5.1-volt. *-watt Zener diode {1N4733
or equivalent)

D2, D3—1N4148 or 1N914

M —2N3906

IC1—CD4059AE CMOS divider (RCA)

1C2—CD4046 CMOS PLL {RCA)

IC3—MMSE3B9EST CMOS osclllator {Na+

‘ tlonal)

C4-1C8—MM74C30N CMOS counter (Na-
tional)

1IC9—CD4050 CMOS hex butfer (RCA)

IC10—MC78LOS Svolt regulator (Motorolal

LED1—.200-inch discrete LED

£1-84—BCD thumbwheel or lever.type
switches (CAK 332110000, EECO 1800
Series, Or equivalent) ]

55—6-position, single-pole rotary switchy

S6—SPST switch {mounted on R25)

XTAL1—color-TV crystal, 3.579545 MHz.
32 pF paraitel-resonant. HC-33 case

J1—jack 1o match connector from power
souree used

‘12~RCA-type jack

J3—BNC connector

Miscellanecus: PC board. 14-volt DC

° power supply or baltery eliminator, one
8-pln IC socket. five 14-pln IC sockets,
two 16-pin IC sockets, one 24-pin IC
sockel. enclosure. knobhs, solder, rib-
bon cable, ate.

PC boards are avallable. QOrder part
SCG-1. Price, posipaid in USA, $10.00;
Calitomia residents add 6% tax. Foreign
orders please add $3.00 for shipping and
handling. Order trom: Technico Services,
Box 20HC Orangehurst, Fullerton, CA
92633.
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FIG. 2—PROGRAMMA 1 has a frequency range of from 0.01 Hz to 1.000 MHz. BCD paned-mount
switches are used for exact selection of pulse frequency.
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FIG. 3—FOIL PATTERN for the Programma 1. Sea parts It for supplier i you prefer not to mske your

own PC board.

run by using top-quality parts. This is
especially important with respect to the
IC's and the capacitors. Although the
need for quality 1C's is obvious. the
capacitors should be the type {e.g. mica

or tantalum) and value specified. This
will insure the best possible signal
stability and purity at a small additional
cost.

Refer 1o Fig 4 as you install the parts

WwWww americanradiohistorv comm
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on the PC board. A good place to start
is with the IC sockets. Begin by install-
ing a 24-pin socket at IC1, then an 8-pin
unit at IC3. Check to be sure alt pins are
soldered in place on the sockets—
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FIG. ——0BSERVE POLARITIES shown In parts-placemen! disgram. Be sware that 78L05 pinouts may
be shown difterentty from manufacturer t0 manutacturer. Orlentation given here |s correct for all
vérklons.

especially on the 24-pin one. Continue
by installing 16-pin sockets at IC2 and
IC9 locations. Finish up the socket in-
stallation by adding 14-pin sockets to
IC4—IC8 locations. This board has one
jumper wire, which you can insert next.
Locate it in Fig. 3 first {between [C4
and C11), then install it on the board. A
piece of bare wire cut from a resistor
will work fine.

Now you are ready for the resislors.
Start with the 100K units, placing 16 of
them around [C1 (RI-RI16). After that,
install R21, 22 megohms, next to the
1C3 socket. Then mount a 10K resistor
on either side of 1C2. Note that, while
the leads of R17 are simply bent and in-
serted in the board, R18's leads must be
left longer {about %-inCh) lo cover the
distance between the holes. Next, in-
stall 2.2K resistors at R20 and R22, and
a 100K resistor at RI19. Move over 1o
the other edge of the board and mount a
47-ohm resistor at R24, And finish up
with R23, 2.2K, Be careful not to con-
fuse the location with that for D3, just
below it!

The diodes are next. and the installa-
tion will go quickly. Be careful to install
them correctly. and doublecheck
against Fig. J afterwards. Start with DI,
a IN4733 5.1-volt Zener diode, and
then install IN4148 diodes a1 D2 and
D3. That’s it.

The nexl slep is to install the capaci-
tors. You can start with C7, 10 uF,
Ortent it as shown in Fig. 3. Then in-
stall a 33 pF mica capacitorat C3, and a
10 pF mica capacitor at C4. The trimmer
i§ nex!. so examine C3 and note that the
ground terminal is probably marked in
some way. If there's no amrow or paint
dot. then trace out the pin that attaches
to the adjustment screw. Install it so
the ground terminal faces the edge of
the board. If the trimmer is reversed.
the project will work, but will be tough
to calibrate due tc capacitance added

by your hand on Lhe serewdriver! Con-
tinve with C6, a 4.7 u F tantalum. and
just above it install a 47 pF mica at CI.
Move up the board and install a 0.1 uF
disc at C2, and another at C8, at the
lefi. Then install a 33 pF mica at C9.
Mount another 10 xF tantalum at C10,
below [C9. Finish up the capacitors
with a 220 »F electrolytic at C11. Stop
for a moment, and check your capacitor
installation. Correct any mistakes you
may find and then c¢ontinue with the
construction.

By now your circuit board will be
nearly complete and will look like the
one in Fig. 5. There are just a few parts
to go. so let's finish up the board.
Mount crystal XTALI first, pressing
the case down firmly against the board
before soldering the leads. Then instail
1C10. a 78105 regulator next to Cll.
{Noie: The 78L0S pinout given by some
manufacturers may differ from thai
shown here. To the best of our knowt-
edge, our pinout holds triee for all ver-
sions of the 78L05—Editor).

Finish up with the IC’s. starting with
1C1. Note that the foil side of the board
and Fig. 4 indicate the orientation of
each IC. Use them to guide you. Afier
the 1C’s are installed. check the board

w0 ke

FIG. 5—FRONT-PANEL SWITCHES s con-
nected 10 PC boand by ribbon cabie, Note POwsr
jack, J1, at back of enclosurs (Upper Wft).

WwWwWw americanradiohistorv comm

over very carefully for errors. Then set
the board aside for a while.

Freparing the case \

Although Lhe original version of this
project was built in an old meter case,
you are welcome tO use any suitable en-
closure. It should be metal. though. to
prevent radiation of stray signals that
can interfere with your tests. As far as
the layout is concerned. you can ex-
ercise your judgment in the matter, or
duplicate the box layout shown in the
photos. Here are a few helpful tips if
you decide to ‘“‘roll your own:** First,
be sure to locate the ErRror LED and
FREQUENCY swilches ¢lose together.
This is important because they are used
together. Also, the output jacks and
LEVEL pot should be localed close to-
gether. In fact, they should be positioned
closer to one another than they are on
the prototype (see Fig. 7). since long
leads degrade the shape of the signal at
high frequencies. All signal-carrying
leads. for that matter should be kept as
short as possible. The rest of this part is
straightforward.

Final assembly

After you have the enclosure pre-
pared. you‘re almost done. Probably
the best place 10 start is to wire the
board to the FREQUENCY swilches,
Refer to Fig. 2 (schematic) and Fig. 6
for details,

Start by wiring all the commaon pins
of the switches together with a piece of
bus wire. Then attach a shont piece of
stranded wire to it. This is the “*COM"’
lead to the circuit board. Next. youcan
wire the swilches themselves, starting
with 51, Note that S1 is the MSD (Mosl
Significant Digit), and that it is the
switch section on the far left of the
panel as you view it from the front Use
short pieces of four<conductor ribbon
cable for the connections. You can
attach the ends of the switches first. In
fact, it might be a good idea to solder a
length of cable to each switch first, and
then to the circuit board later. This is
easierif you have mounted the switches
in the box already.

After the wires are attached to the
switches. connect the cable from S1 to
the holes on the board. Note thal some
BCD switches are coded **1 2 4 8 and
that corresponds with the *A BC D"’
marked on the board. In the same man-
ner, wire the remaining switches.
Switch 84 will be the section on the
right when viewed from the fronl.
Finally. connect the "COM’* wire, and
you are through with S1—S4,

Now for switch S$5. Prepare a short
length of six-conductor ribbon cable
and connect one end Lo the fixed con-
tacts of $5. Then attach a single piece
of wire to the wiper terminal. Connect
the other ends of the ribbon-cable wires
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FIG. 6—COMNECTION OF OFF-THE -BOARO components. Resistor R25 is & Part of the on/off awitch,
S8, All leads ghould be kept as short 38 possible to svoid difficulties at high trequencies.

FIG. 7—THIS LAYOUT works wall, but is not
ideal. Output jacks and “level™ pot ghould be
located closer to one anothers 0 keep leads
short.

to the "E’" through ")’" outputs, and
the single wire from the wiper to **IN,”
This wiring is shown in more detail in
Fig. 6, Next, the LED may be instalied.
Finally, wire up pot R25, the output
connectors, and the power leads. Don’t
forget to run a short wire from the cir-
cuit-board ground foil to the box. A
good place for this is at the ‘“minus”
terminal of Cl11 (220 uF). Wire up the
POWER jack, J1 (on the back of the box)
and you are finished.

Calibration
Although this project should work

reasonably well without any calibra-
tion, you might want to make a simple
adjustment for the best frequency ac-
curacy. To do this you'll need an ac-
curate frequency counter and an X10
oscilloscope probe. Supply 14 voits DC
to J1, then rotate the LEVEL pot 1o tum
on the power. At this point there’s no
need to set any of the swilches on the
project. Connect the probe to the count-
er, and clip its ground lead to the pulse
generator. Then, carefully touch the
probe to pin 7 of the MMS369EST (IC3).
You shouid get a reading of 3,579,.5xx
{-=variable) Hz. Adjust the trimmer so
that you get exactly 3,579.545 Hz and
you are all set. Disconnect the counter
and you can close up the box.

Operatlon

Operating the Programma | is a snap!
Simply set the frequency you want on
the thumbwheel switches, and watch
the ERROR LED. It will blink about four
or five times, then go out. When it does,
you are locked on frequency. Switch 83
selects the frequency you get out. For
example, on the | MHz range, you'll get
an output from about 900 Hz to exactly
1.000 MHz. Switch to the 100-kHz range
and you'll get a tenth of that or 90 Hz to
100 kHz. The rest of the ranges work

in the same manner. If you would like
an adjustable output instead of the
TTL-level signal from J3. simply use J2,
and adjust the LEVEL control for the
voltage you want. There's nothing to
using this project!

Here are a few tips to help you get
the most out of your project. First, due
to the design of VCO and divider cir-
cuits, switch positions from 000!
through 0009 will be inoperative. The
ERROR light will come on as a reminder
that these numbers arc invalid. Note
that the setting of 0000 is OK : in fact it
will give you |.000 MHz, but waich
those other settings. As far as the out-
put signal is concerned. it is a constant-
amplitude squarewave with a 50% duty
cycle. However, if you start to load it
down, the amplitude will change. Also.
the waveform quality will tend 1o
deteriorate as the frequency goes up.
So, for best results when you are in-
terested in waveform quality, use a
very light load, and watch out for the
effects of coaxial cables at the higher
frequencies. Finally, some degradation
of the squarewave will be noted at the
adjustable output (J1) at high fre-
quencies. This is normal where a simple
pot-attenuator is used.

Some uses for the Programma 1

There are a great many uses for this
pulse generator. Although it was de-
signed for operating digital circuits, it
does well in other arcas, too, Here are a
few things that can be done with it:
checking TTL divider circuits, decimal-
counting uses (why not make a timer?),
general  logic-troubleshooting.  and
much more,

In the analog area, it can be used for
amplifier squarewave-testing, electronic
music (it generates a wild glide tone!}.
AM radio alignment, and more. How
about using it as a short-wave radio
marker-generator? (The harmonics go
well into the HF spectrum.) Or as a
programmable sinewave pgeneratos?
(Active filtering can change the square-
wave 0 a sinewave,) There are
numerous uses for the Programma 1.
How many can you think up? R-E

Television viewers want
low power consumption

Morg than gix out of ten TV viewers beileved
thal reduced power consumPtign would be
a “very useful teature” §n § recent nahon-wide
sulf"ey Carrigd out by Venture Development
Comp.. 8 Wellesley, MA. macket-rasaarch firm,
Prospective buysrs would be willing to pay up
co $41 sdcinonal tor significant energy-saving
matures Aunner-up, with just about 80 Dercent
of the Surveyess, i3 better scund Juality. and
TV listenary teel that better SCeskesfs would
ustity 8 $86 inCrease on the price of their setls
Stereo sound however, would be worth $80.
About 40 percent of the viewers telt that aulos
mati¢ tuning through Ihe use of vertical interval

referance would e “very useful.”” and 25 per-
cent Opled tor pushbution channel selections.
{in view of the low power consumption of
modern TV sets. it might be interesting o in-
vestigate how much of the response to that
question s due to consumer ignorance and the
present campaigns fOr snergy sconomy,l

Speclal features mark
new video disc player

The SeiectaVision video disc Player. a prod-
uct of ACA. will come wilh two teatures in its
latest design that can greatly incroase its yse-
fulness 10 the homa vidrwer.

Visual Search allows the viewar to scan the
fxo@ram at many, limes normal speed—elther

WwWww americanradiohistorv comm

torward or backward—while continuously dis'-
playing a picture on the TV screen. Aapid
Accoess |ocates—at high spesd—ary desired
serrent 0N the disc. It uses & digital time indi-
calor, {RCA had preveousty demonstraled a,
mechanical time indicator,)

The first VideoDisc Plarvers will be rnono—i
Phonks, mnce the usery will ba owners of
present-day TV receivers, sl of which are
mono. Sterea vensons will come later.

RACA @xpecls to have the first playsrs on the|
marhet in the fiet Quarter of 1581. The agree-
ments thal have been reachsd wilh CBS and
Zenith are 8apected 1o result in those two firms
8ntering the video disc business with products

based on the RCA capacttance <\ item.
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BUIEDEGELS

Assembling the Legs

Part 3—Every robot should have a way to get from place
to place. This part of the Unicorn-One series describes the
mobility base, which allows the robot to do just that.

HAVING ALREADY OUTLINED THE CON-
struction of the robot’s arms and hands in
parts 1 and 2 of this series. we'll now
discuss its mobility base—the powered
section Lhat allows il to move from place
to place.

The mobility basc houses the robot’s
electrical power source, ils drive motors,
and the heart of its wiring system.

While it may be necessary to purchase
some of the componenus of the mobility
base new, there is still a lot of money that
can be saved through judicious scroung-
ing. Remember—it doesn’t really matter
what you use to get something done, as
long as it does get done and the resulis
are what you need.

We'll present (wo approaches to con-
structing the mechanism of the mobility
base. The firsy, which may require some
cash outlay, is the one we've found to give
the best resuls. The second, which is
more economical, is a bit trickier and not
quite as acceptable to the purist. Still,
both work

Figure 19 illustrates the dimensions
and external appearance of Unicorn-
One's mobility base. Actually, for the
sake of economy, the original housing was
made using a large discarded electronic
chassis. as seen in Fig. 20.

Onc of the most stylish ways (o go is to
use Bud aiuminum or steel panels, plates
and frame sections, which can be ordered
through most electronics parts distribu-
tors. The parts list shows the designations
of the Bud parts required. Unfortunately,
this approach, which requires only a little

JAMES A. GUPTON, JR.

cutting and drilling, can turn out to be
fairly costly.

You might, therefore, want to turn to
scrounging (a local sheet metal firm
might have some odds and ends that
could be picked up cheaply), or purchas-
ing material that was not precut. Be sure,
though, that the aluminum {if that’s what
you're using) is type 5005—an indication
of its strength. You must bear in mind
the fact that the mobility base will be
supporting at lcast 30 pounds of the
robot’s weight and that if it is too weak,
the mechanical integrity of the robot will
suffer.

Every part of the mobility base skin
can be made from aluminum, except for
the top. That should be fabricated from
0.125-inch sreel, both to support the
weight of the body and 10 allow the bear-
ings upen which the body will rotate to
turn freely.

The side panels can be made from
20625-inch aluminum, since they will not
be responsible for bearing weight. An
option is given in the parls list to use four
19 X 7-inch side panels. Thesc are nol, of
course, 1the dimensions shewn in Fig. 19,
but reflect the possibility of your choos-
ing to build a squarc base, and also the
use of a smaller size battery. Actually, the
dimensions are not critical. Just make
surc that the robot’s center of gravity falls
within the support points {the wheels)
and that there is enough room inside the
mobility base for the battery, motors and
terminal strip. Be sure to allow sufficient
clearance for you 1o access Lhe battery.

WWWwW americanradiohistory comm

Finally, aluminum angle-bracket,
available at hardware or building-supply
stores, will do very nicely for the frame in
place of more expensive materials.

Access to the mobility base is provided
by a hinged plate at the back {Fig. 21).
Lay out the interior so that the important
parts can be reached through the opening
this plate provides. Usc the diagrams and
photographs in this installment to guide
your thinking. There is nothing forcing
you 10 make a carbon copy of the original
Unicorn-One. Use your imagination and
ingenuily.

A 2/rinch wide curved opening will
have to be cut in the top of the mability
base {refer to Fig, 19) to permit wires to
be routed between the base and the body.
This opening may be located at cither the
front or the rear of the top section. You
should make sure that the wires will not
jam in the slot as the body rotates—don't
forget 10 allow slack in the wires for this
purpose—and the slot should be edged
with some soft material such as scveral
layers of electrical tape, or Aexibie tubing
which has been slit to fit over the cut
metal, to prevent chafing of the wires’
insulation.

Transmission and drive train

There are three main sections to the
“mobility" part of the mobility base.
They arc the motors, the wheels, and the
parts which transmit the action of the
former to the latter. The wheels are easy
to obtain, The two 6-inch driven whecls
can come from an abandoned child's wag-
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F1G. ¥9—MOBILITY BASE layout and dimansions. Figuras hera are lor author's prolotype—yours msy
differ (see laxt). Top plals ia made of stest; rest can be sluminum,

FiG, 20—EARLY YERSION of the mobility bass
enclosure, buill from parts &l hand.

FiG. 21—HINGED BACK PANEL aliows access
to componants mounted inside mobility bass.

on or scooler. or from a lawnmower ser-
vice shop, 10 name a few sources. The
front caster wheel is probably best found
in a hardware store.

The preferred motors, used in the first

approach, are gear motors which run at a
speed of between 20 and 25 RPM.
Sources for a 22 RPM motor are given in
the parts list, If you elect 10 go the second
roule, You ¢an use simpler, higher-speed
motors. Again, refer 10 the parts list,

Figure 22 illustrates a scction of a
mobility base constructed using the 22
RPM gear motors. The motor is very cas-
ily attached to the framec of the base
through the use of an aluminum angle
bracket al the bottom and two “i-inch
OD spacers at the top. Attachment is
made using the existing motor mounting-
holes. By using counter-sunk flat-head
machine screws, the exterior of the mo-
bility base is eft free of protrusions and
can be painted without further -fnishing.

The wheels. which usually come with
Yw-inch shafts. are coupled to the Yi-inch
motor shaft by means of a 2.5-inch long.
/+-inch spacer, with an inside diameter of
/s-inch, secured 1o both the axle and the
shaft by mcans of set serews. Alterna-
tively, a .374-inch OD coupler may be
used and the shaft and axle secured 10 it
with dowel pins. Refer to Fig. 23 for
details.

Two motor/wheel assemblics are used,
one on ¢ach side. Front support is given
by & castered wheel located at the front of
the assembly. Steering is accomplished
by driving only one motor, using the oth-
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i e :_"__ ar *
FIG. 2—ONE OF THE TWO gear motors used lo
driva the mobility base's wheeis.

cr as & pivot aboul which the robot turns.
Or, for speed. one wheel may be run in
one direction while the other is run in the
other.

The alternate merhod for driving the
mobility base, illustrated in Fig. 24, uses
less expensive. bul much faster-1urning
electric motors coupled 1o the wheels
through a sci of worm gears. This meth-
od, while less expensive in terms of mate-
rials. requires a lot of painstaking labor
and probably the use of a well-equipped
machine shop. It is presented here mostly
as an exercise in devcloping aliernate
ways to achicve the same results.

The motor is mounted on a ‘/e-inch
thick aluminum plaic which. in turn, is
mounted on the inside of the boitom of
the mobility base using four spacers. The
shaft of the motor protrudes down
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HEIGHT WiLL VARY
WiTH WHEEL SIZE

SPACER NOTE: — 335
P D0 280 ORILL LAYDUT FOR MOUNTING GEARMOTOR -
BASED DN .125 MORILITY BASE SIDE THICKNESS ::I 15 pe—
USE ND. 19 DRILL -
0.168) .

COUNTERSINK FOR - @ —r

AXLE e 10 TO CLEAR

COUPLEH AXLE COUPLER

Y

b
! 'USE ND. 36 DRILL TD TAP 3 S
1 £-32 OR DRILL THROUGH
S COUPLER AND 2497 SHAFT = i
WITH 9625 DRILL FOR 25 Lo —{2s|—
OOWEL PIN
25— —»{ 25—

—of 50— —f1s oy —
oo B SN - K3

250 =! | JT._L l“"_m\ra 321_’l

T

50 FOR SET SCREW 300 I
WHEEL AXLE COUPLER _375 FOR LUCK PIN 1
ALUMINUM ANGLE

ALL DIMENSIONS IN INCHES MOTOR SUPPORT

FIG. 22—MECHANIC AL DETAILS ol Z2-APM gear-motar mounting. Some dimensions may change H
sizas of whasl or wheel-shafi you use differ from those used by author.
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COLLAR GEAR —-|15l<— = | CORNER ]
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! BEARING HANGERS CUT HOUSING SCREWS MOTDR HOUSING
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' _= R .. B TO MOUNTING
t \I_/ - \ E 2 2375 ALUMINUM SPACER. PLATE
0 - LENGTH L VARIES WITH MOTOR . \
‘ E-!- l Lr;l E-r I Tﬂi AND GEAR DRIVE USED. I I I — TITTTEIN
' —i—s o P
|-—1 5u—-l ORILLAND ¢ _ 5 SOCKET WEAD SCREW 3 5 ) WORM GEAR
WOAM R
ADAPFER HALF INCH WHEEL AXLE AT
;:i?_da_ntt',zful_n LOUPLER ot U3 DL
L i
TPk BOTH SHAF TS WITH
2 50—+ I.uszs DOWEL PINS
5.00
in | ALL DIMENSIDNS IN INCHES
FIG. 24—MORE COMPLEX DRIVE MECHANISM
r s showm sbove. Powar is transmitted to whesls
. through right sngles. by masna of worma. Gaar
: ive in simplar snd reliable.
BLACK | eLack HOAN GROUND motor driva ia simpler and mors
RED ICACH | RED «12v0C FIG. 26— THIRTY.TWO TERMINAL barrier strip
o GE PO | DRANGE {al 1#1) 1or powar dislribution and control. will
FAN o (T LEFT WHEEL MOTOR first be connecled by cabls lo control box and
GREEM ; Ister direclly to R/C receiver or computar.
YELLOW SRR | OBANGEY, \ err 6 ) gow MOTOR :
BLUE IQILS] | GREEN through the mounting plate and through
WHITE JONH | WHITE a hole in the bottom plate of the mobility
by LEFT SHOULOER MOTOR J
BROWH JCILM] | BROWN } base. Attached to the end of the shaft isa
double pitch worm. This worm meshes
RED YELLOW  CASSETTE REMDTE CONTROL with a 24-pitch, 30-tooth, worm gear.
BLUE RED RIGHT HAND SOLENOID 12 VDC affixed to the end of the shaft which con-
DAANGE DRANGE M S Y R T T nects to the wheel. As can be seen from
GREEN GHEEN oo the diagram, scveral bearings are needed
WHITE WHITE GROUND for this mecthod and the bearing hangers
A BRI, CTAMMOGNORNC (e phis which ol i b
BLACK BLACK LEFT ELBOW UP LIMITSWITCH are attached to the frame of the body)
T must be very carelully machined if things
are to work right. Also shown in this dia-
GREEN GREEN LEFT ELEOW UF LIMITSWITCH gram is another coupler, used to extend
RED RED the length of the wheel shafi.
LEFT ELBOW DOWN LIMITSWITCH ) :
DRANGE ORANGE While this method can be made to
Y:ﬂrj gf:g: } RIGHT ELEOW UP LIMITSWITCH work. it is one placc where you ml;hl
BROWN DRANGE want to consider splurging and buying
BLACK RED RIGHT ELBOW DOWN LIMITSWITCH the gear molors to use in the first method
BLUE presented. The extra cost will be more
than offset by the ease of construction
and the final result.
BAOWN BROWK
MOTOR
AT e RIGHT SHOULODER Powst LS
BLUE GREEN Since Uni One § bile robo
vaea QRANGE S PIGHT ELBOW MOTOR _ Since Unicorn-One is a mobile robot.
GREEN GREEN it's intended that he carry his own power
OHRANGE ORANGE gt CALGHRELRIATOR source with him. He obviously can't run
RED RED +12VDC on fashlight batteries—in fact he needs
BLACK ten to twelve amps at 12 voits. The most
economical way of obtaining this power is
through the use of a conventional lead-
I 17.007 | NDTE:  MOUNT 4 SARRIER STRIPS ON acid batlery.
} | ALUMINUM ANGLE 17 X 17X 17"

0.375 X 6.00" SPACER RDD

8 [; ALL DIMENSIONS

14 INCHES

WWWwW americanradiohistory comm

A motorcycle battery. mountcd as
shown in Fig. 25, will do the job nicely.
(Note the plate to the left of the baltery,
which brings its leads to the outside for
rccharging purposes.} A frame should be

continued on page 126
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THE USE OF MULTIPLE LED'S IN A BAR-
graph fashion to display analog signals is
becoming increasingly popular. The
reasons include low cost, ruggedness,
high visibility, case of interpreration,
fast response time, low voltage and cur-
renl requirements. and long life. No
other display technology combines all
those advantages. For example, eleciro-
mechanical meters can have better
resolution. but they respond less quick-
ly and are sensitive to shock and vibra-
tion. Liquid-crystal displays draw less
power but are slow, and difficult to read
in dim light. Bar graph dispiays based on
LED’s are used in sterec amplifiers for
power meters, in tuners for signal-
strength indicators. and in cameras for
light meters. In all of those examples,
the display must be interpreted quickly
and easily. but high resolution is not
required.

Recently, IC's have been introduced
that considerably simplify the task of
drving a LED array with analog signals.
Examples of those include National
Semiconductor's LM3914 and LM3915
LED Dot/Bar Display Drivers. Those
extremely versatile devices have a
reference. a voltage divider. and ten
comparators all on one chip. Besides the
LED’s. only a few resistors and a ca-
pacitor are required to complete the dis-
piay circuit. Either a bar or dot display
(only one LED on at a time) is possible.
The on-Chip voltage reference is fully
regulated, remaining constant while the
power supply feeding the IC can be any-
where between 3 volis and 25 volis!

How it works

A block diagram of the LM3914 is
shown in Fig. 1 where the IC is wired up
as a simple 2.5 volt full-scale meter. The

IC"s internal reference forces the volt-

A O N

MICHAEL X. MAIDA

age drop across R1 to 1.25 volts, causing
a current equal to 1.25V/R[ or 1.25mA
10 flow thru R1 and R2. The small 75-
microampere current from pin 8 can
usually be neglected so that the voltage
at pin 7 is approximately 1.25V x (I +
R2/R 1) or 2.5 volts. The display range is
set by the voitages at pins 6 and 4, the
top and bottom ends of the LM3914°s
internal voltage divider. For the 0-to-
2.5-volt meter shown, pin 6 is wired 1o the
2.5-volt reference while pin 4 is ground-
ed. The reference load current (Ig o) in
this example is equal to the 1.25 mA
flowing through R1 plus the 0.25 mA

Dot/Bar - Graph
Display DOrivers

New [IC’s simplify the design of LED displays.
They're capable of doing a lot more than that, too!

flowing through the 10K divider or 1.5
milliamperes total.

The signal to be displayed is applied
to pin 5. where it is buffered by a high
impedance foliower and fed to the in-
venting inputs of the ten comparators
that drive the LED's. The comparators’
non-inverting inputs are connected to
the taps along the voltage divider. In the
LM3914, those taps are all cqually
spaced. Here, another comparaltor tums
on for every 250-mV increase of the in-
put voltage, lighting up another LED.

Current drive to each LED illumi-
nated is set at ten times the reference-

THIS LGAD

DETERMINES

A2 R1 LED

K JK ¥ BRIGHTNESS

[ rew e
=
5 O =0 e EEI; 7
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FIG. 1—THE L3915 consista primariiy of a sernies of cOMPATETETe and 8 voltage-divioer netwdr. The
1rlp peoint of each successlve comparstcr i set higher then the previous comparstor by the vohiags
divider. As the Inpu! voltage epplied to pin 5 increases, the comparators top in 88Quence. The
comparators. In turn. iluminate thelr respeciive LED's.
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LED
Veo VI ILLUMINATED  COLDR
RED
AMBER
GREEN
GREEN
GREEN
GREEN
GREEN

4.514.60
4.614.30 #2
4.714.80 #3
4.814.50 #4
491600 #5
5.01-5.10 #6
5.11-5.20 #1

£.21-5.30 #8 GREEN
5.31.5.40 #9 AMBER
5.41UP #10 RED

FIG. 2—EXPANDED-SCALE YOLTMETER for monitoring the output voltage of & S-volt logic-power
supply. Esch LED corresponds to a predetermined voltage, ss shown in the chart.

load current (Igpg) or 1S mA in this ex-
ample. Genem'HE , LED cumrents from
10 to 20 mA produce adequate bright-
ness. A pot in series with a resistor con-
nected from pin 7 to ground makes a
simple intensity control, since it vanes
Ip g without affecting the reference volt-
age. Trimming the reference oulput
voltage can be accomplished by varying
R2.

Far a DOT-mode display. pin 9 may
be left open; for BAR-mode, pin 9 is
connected to the LED supply. which

can be different from the IC's V*,
Watch the IC's power dissipation in
BAR mode, however. Al |15 mA per
LED, the LED supply should be no
higher than 6 volts. Ta power the LED’s
from a higher-supply voltage, place a
dropping resistor between the LED
anodes and the supply. The LED supply
should always be bypassed with a 10 yF
electrolytic capacitor to prevent oscilla-
tions. The LM3914’s *V supply {pin 3}
must be at least 1.5 valts above the pin 7
reference autput and can be as low as 3

WwWww americanradiohistorv comm

valts when the reference is run at 1.25
volts (pin 8 grounded).

Simple voltage monitor for TTL

The LM3914’s low voltage-require-
ments and flexibility make for some in-
teresting applications. Figure 2 shows
an expanded-scale voltage monitor for a
TTL system that runs off the same
single 5-volt supply it monitors! As
shown in the table, each LED covers a
100-mV range from 4.5 to 5.5 volts. A
simple two-step calibration is all that’s
required.

Here the supply voltage is attenuated
by a factor of two and fed to the LM3914
signal input. Resistor R6 sets the top of
the intermal divider network at 2.705
volts (5.41V{2) and potentiometer R4
sets the bottom of the divider at 2.205
volts (4.41V/2). Adjust R6 untilt LED10
Jjust wms on with V- set at 5.41 volts.
Then adjust R4 umi]‘i,cEDI Just turns on
with Voo set at 4.41 volts. There's a
slight interaction so that running through
that procedure a second time may im-
prove accuracy.

TTL and CMOS-compatible under-
voltage and overvoltage signals are pro-
vided. which can be used to shut downa
system before damage (te cither data or
hardware) occurs. Optional diode DI
protects the IC in the evem the 5-volt
supply leads are reversed. For a simple
go/no-go display, use red LED's at pins
1 and 18 for undervoltage and avervolt-
age and wire-oRr pins 10 through 17 to
the cathode of a single green LED.

Audio metering

A loganithmic scale using the decibel
{dB) is a convenient and popular one for
measuning audio levels. A 3-dB increase
corresponds (o a 4] percent voltage in-
crease¢ and a doubling of power. The
1. M3915 features a (22K ohm) logarith-
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. 3—AUDIO-LEVEL ER displays ihe instantanecus vaiue of the sudic input signal. The
provides & logarithmic responsas.
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FIG. 4—PEAK-HEADING AUDI)-LEVEL METER is obtsined by using a peak-detecting clrcuit on Input
&
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FIG. 5—INCREASED DISPLAY RESOLUTION la obtained by madulating the input signal on pin § with
sither a sine Of triangular wavedonm as shown in 4. The resulting dispiay shown In & and ¢ has twice
the original resghution. (The diepiay shown In 2 obtalned In the DOT mode, while the display shown in
¢ s obtained in the BAR GRAPH Mode.) The same effect In obitained with the logarithmic LMI91S by
using the configuration shown In d.
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mic voltage-divider for a 3-dB-per-step
display; otherwise, it's identical o the
LM3914. The LM3915is useful for dis-
playing signals with wide dynamic
range, such as RF signal strength.
power level. or light intensity, in addi-
tion to audic level.

Figure 3 illustrates how simple it is to
construct an audio-level indicator with
the LM3915. The audio s fed straight to
the [C’s signal input without any rectifi-
cation. Using the DOT mode. the LED
illuminated represents the instantane-
ous value of the audio waveform. Both
peak and average levels can be easily
discermed. Since the dot will be con-
stantly moving, the LED's are run at 30
mA for adequate intensity. The Ffull-
scale reading (+3 dB) is 10 volis; that is
easily altered by changing R2. The
L.M3915's signal input can withstand
signals up to £35 volts. which corre-
sponds 1o 150 watls peak into an B-ohm
Ioad. If there is a chance that the audio
input could exceed this range. either at-
tenuate it or include enough series re-
sistance to limit the current to S mA.

If a peak-reading meter is desired.
Fig. 4 shows how it's done. Since the
thresholds for the first few LED's are
less than 1 volt. a simple diode<capacitor
peak detector won't do. The diode's 600
mV twm-on threshold would not pass
low-level signals. [n the circuit shown.
the voltage drop across DI is can-
celed out by the emitter-base voltage of
PNP transistor 1. connected as an
emitter follower. These voltages usually
track within 100 mV, causing a small
error at low input levels,

The LED connections in Fig. 4 iltus-
trate & tricky way to get a bar-graph
display with very low current drain.
With pin 9 left open, the LM3915 thinks
it’s in DOT mode. 5o only one output will
be on at a time. For an input between
—24 and -21 dB, the pin-l current
source tums on, lighting up LEDI.
When the inpul increases to =21 1o = 18
dB, the pin-18 current source ums on
while pin | tums off. With the LED's in
series, the pin-18 output current flows
through LED2 and LEDI, lighting them
both. For every 3-dB increase in input
voltage, the current shifts over to
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FIG. 5—TwWO LMI915'e can be cascaded together to obtain wide dynamic rangs. The clrcult shown
above Is 8 peak-reeding audio-leve! Meter with 8 dyriamic range of 60 dil,

LMIg14

OR LM391§

-
x WD
£ @O

FIG. 7—OVEARANGE INDICATION with the bar-graph dispiay is obtained with the sbove circuit. When

the overrange condition OCcurs, the LED'S flash,

another output pin and lights another
LED. That results in a bar-graph display
that draws only 20 mA while lighting ten
LED’s, instead of 200mA for the stan-
dard bar-graph configuration. A higher
supply volitage is required, however, be-

cause all the LED forward voltages are
in series, The 1C still stays cool since the
current drain is low. That connection
may be useful when *“stealing”” power
from pre-existing sterco equipment that
cannot supply much current.

LM3g5
Ic2

Other display ideas

For increased resolution. modulate
the LM3914’s input signal with an AC
voliage as in Fig. 5-a. The LED"s will
appear to turn on gradually, producing a
dispiay that changes smoothly like a
meter. For the modulating voltage. a
triangle wave works best, although a
sinewave (60 Hz from a transformer, for
cxample) can be used. The peak-to-peak
amplitude of the AC voltage should be
equal to the voltage step between
LED’s. Figures 5-b and 3-¢ depict the
resulting displays in either the bar or dot
mode. To obtain the same effect using
an LLM3915, where the voltage step be-
tween LEDs vanes, one should modu-
late the Ry voltage by 3 dB as in Figure
5.d.

Most program material has a dynamic
range of over 40 dB. [t's a simple matter
to obtain a 650<B display by cascading
two LM3915’s together, as shown in
Fig. 6. A better peak-detector circuit is
required because the threshold for the
first LED is only 15 m¥! The precision
peak detector uses op-amp [C3 o over-
come diode offset ermmor. Operational
amplifier IC4 is run at a gain of 30 dB or
31.6. BiFET op-amps, such as the

2 o086l HABOLOO
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THESE ARE NOT
HOME-MADE TRAINING DEVIGES.
THESE ARE PRODUGTION MODEL

MICRO-SYSTEMS.

NO OTHER HOME STUDY SGHOOL

OFFERS THEM EXGEPT NTS.

PR Ly

RADIO-ELECTRONICS
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IN FACT, NTS ELECTRONICS
PROGRAMS INGLUDE THE

AND DIGITAL EQUIPMENT EVER
BY ANY HOME STUDY SCHOOL.

e Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We’ll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll
show you how to program it to do what you want.
It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming.
Then, to learn how to localize microcomputer problems .
and solve them, you'll experiment and test with a digital multi-§
meter and other testing gear. |
But most important, you get to assemble and work with
today’s most sophisticated microcomputers, not home-made
training devices. We believe this makes learning a lot more
relevant and exciting.
In fact, production-model equipment is featured in all
NTS electronics programs.
Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25” diagonal) you actually build and keep.
In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.
Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

e, e
SHOOLS | miil

COwgital Mummeler 'm;'"hfﬂi A e BENCH RO
A0 20. FEUERGA ST. (0% ARGELES A 90017

NATIONAL TECHNICAL SCHOOLS
4000 South Frgueroa Strael.  Depl. 208- 100
Log Angeles. Caklomis 90037

Please rush FREE cokor cataiog on course checked below
[ MicroCompuliy 8 MiCroProcessors | Auio Mechanics

Samcigted TV Aecepbon

1. The NTS/HEATH H-89 Microcomguter features lloppy disk stor-

age, “smart” video terminal, two Z80 microprocessars, 16K RAM
memory. expandable to 48K. Available in NTS's Master Course in
Microcomputers.

2. The NTS/Rockwell AlM 65 Microcomputer A singte board unit
featuring an on-board 20 column alphanumeri¢ printer with 20

character display. A 6502-based vnit 4K RAM, expandable. [J Cemmunications Elecironics | Air CondRioning
Available In NTS's Microprocessor Technology Course. ] Digital Electronlcs | Home Appliantes
3. The NTS/KIM-1 Microcomputer A single board unit featuring a [} industrial echnology | Color TV Servicing
6 digit LED disptay with an on-board 24 key hexadecimal
caleulator-type keyboard. A 6502 based microcomputer with 1K Name Age _
of RAM memory, expandable. Available In NTS's Master Course in Add
Electronic and Industrial Technology. ress .
Apt, City 1
ND OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING. State = Zip

1 Check H inlerested in G.1. inlormation,
1 Check 1t interested ONLY in classroom traning in Los Angeies.
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FIG, B—TEN-STEP TIMER CIRCUIT. The LED'S turn off sequent!Blly, with sach LED represanling Ihe
lime constant of R1—C1. F

D1: 184001 OR SIMILAR

FIG. 9—NINE-STEP SEQUENCER is & varistion 0f the Principle used in the ten-step timer shown In Fig,
& and can be used to turn varous loada on and off sequentially.

WWWW americanradiohistory comm

LF351. that combine low bias current
with a high slew rate are recommended.
The offset-adjust pot RI1 is adjusted for
a 0-volt cutput from [C4 with no audio
input applied.

As that example shows. the LED's
can be run from an unregulated. unfil-
tered power supply. The 6.3-volt center-
tapped transformer. and diodes D1 and
D2, provide a full-wave rectified voliagc
of about 4 volts to the LED anodes. That
greatly reduces the load on the V¥ sup-
ply in the bar-graph mode and also re-
duces heat dissipation in the LM3915
integrated Circuits.

In this circuit, resistor R7 sets the
reference voltage for both IC's. Since
both I1C’s have identical loading on their
reference outputs, the reference voltage
can be changed (from the 10 volts shown
here) by lowering RS without affecting
the: LED intensities. The time constant
R3-C2 sets the display decay-time and
can be optimized by varying the capaci-
tance of C2.

It's very easy to add an alarm that will
flash the LED's when the input voltage
exceeds full scale. The circuit is shown
in Fig. 7. If desired. that scheme can be
used to flash the display when the input
voltage exceeds the threshold of any of
the ten LED's. by simply moving the
resistor-capacitor network {made up of
R2 and C1) over to a different outpui of
the IC.

Timers and sequencers

Use an LM3915 to monitor the volt-
age on adischarging capacitor, as in Fig.
8. and you've got a simple timer. Even
though the capacitor voltage decays o
zero logarithmically. displaying it via
an LM3915 results in equal time steps.
Each time step is approximatety Rix
Cl1/3.

The sequencer shown in Fig. 9is a
variation on that. Capacitor C1 is
charged linearly by the current source
made vp of Q1. LEDII und R1. When
output 10 siarts to turn on. Q2 and (33
conduct and CI is rapidly discharged.
Cycle 1ime is about 10XR1xCl. The
LM3914 outputs could be used to drive
relays. opto-isolators. or logic circuits.
for example.

Other Ildeas

Don't think the LM3914 and LM3915
candrive onfybars of LEDs. The LED's
can be arranged in circles, or as X-Y
displays. for instance. LCD's. vacuum
fluorescents, and [ow-current incandes-
cent bulbs can also be driven. As the
examples show. outputs may interface
with CMOS, TTL.. opto-isolators and
relays for a variety of automatic
measurement and control functions.
The decibel display of the LM3915 is
especially attractive for audiophiles.
Like the op-amp. applications of those
display drivers are limited only by the
imagination of the designer, R-E
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PIONEERS OF RADIO

TESLA IS BEST KNOWN (BY THOSE wWHO
know of him at all) as the genius who
conceived, invenled, designed and put
into operation our alternating current
electrical system, without which much of
the Electrical Age would never have
come into being. That invention—aor se-
ries of inventions—freed the world from
dependence on direct current, which lim-
ited the distance that power could be
transmitted 10 a mile or two from the
gencraling station.

Others know him as a dreamer who
proposed such grandiosc schemes as ex-
citing the carth at its fundamental fre-
quency and thus transmitting informa-
tion—or even power—to any part of the
globe, with little loss. Yel he was also the
practical engineer who designed the com-
plex Niagara Falls project, for many
years the world's largest generating
plant.

As for grandiose projecis. his genera.
tion in 1899 of more than 12 million volts
at his Colorado Springs laboratory (Ra-
dio-Electronics, June 1976) was un-
matched for more than 70 ycars. Experi-
menting with wireless power transmis-
sion. he lighted a bank of 200 tamps (us-
ing about 10 kilowatts) 26 miles from the
Colorado Springs installation. That fcat
has yet to be duplicated:

These fantastic accomplishments have
overshadowed his very real work in the
radio field. Yet he was one of the first to
work with high frequencies, and many
engineers know him only by that first
radic-frequency transformer, the Tesla
coil. That “coil” was invented in 1891_ In
1893, speaking to the members of the
Franklin Institute in Philadelphia, he dis-
cussed electrical resonance, among other
subjects. Pointing out that if the induc-
tive and capacilive reactance in the circuit
were such as 10 cancel each other, reso-
nance would be attained and current
would increase withoul a theoretical lim-
it. He explained that {1t was fortunate that
pure rcsonance could not be produced
{because of resistance in the circuit).
Otherwise, he said, there would be no

FRED SHUNAMAN

telling “what dangers might not lie in
wait for the innocent experimenter.”

Concerning resonance, he said few
words on & suhject “that concerned the
welfare of all. | mean,” said Tesla, “the
transmission of intelligible signals and
perhaps even power to any distance with-
out the use of wires. | am becoming daily
more convinced of the practicability of
the scheme.” Admilting that most scien-
tific men had doubts, he said *My convic-
tion has grown so strong that | no longer
look on this plan of energy or intelligence
transmission as a mere theoretical possi-
bility, but as a serious problem in clectri-
cal engineering, which must be carried
out some day.”

Tesla continued to work with reso-
nance. and his patent 568,178 of Septem-
ber 22. 1896 shows several ways of
obtaining resonance in a high-frequency
circuit. In 1915 he sued Marconi for
infringement of that patent. but lost the
case. The court just could not undersiand
the principles involved, and was possibly
influenced by Marconi’s reputation as a
great man in communications. (The Mar-
coni patenl was, however, declared inval-
id in 1943, on the basis of prior work by
Tesla and the 1896 patent. as well as later
patents by John Stone Stone and Oliver
Lodge.)

In 1899 Tesla staged a demonsiration
of radio remote control in Madison
Square Garden, New York City. He
maneuvered a three-foot-long model boat
in a large tank, starting, stopping. revers-
ing and steering il in response Lo requests
from members of the audience.

The Madison Square Garden transmis-
sions were spark. But in his studies of
high frequency, Tesla pioncered two oth-
er Lypes of transmitlers that later became
commercial successes in other hands. He
made the frst high-frequency alterna-
tors, machines like ordinary alternating
current generators. but designed to pro-
duce electricity at much higher frequen-
cies. Tesla’s alternators reached 10 kilo-
hertz. Improved by Fessenden and Alex-
anderson, first to 50 and later to 100

NIKOLA TESLA

kilohertz, these alternators were made by
General Electric and became the standard
high-power transmitters for transatlantic
and other long-distance communication,
until displaced by tube transmitters.

Tesla also pioneered in the use of the
electric arc as a high-frequency genera-
tor, describing one with controlled atmo-
sphere and magnetic blowout in 189).
Re-invented by VYaldemar Poulsen in
1903, and introduced into the United
States by Cyril F. Elwell. it became very
popular, especially for medium and low-
power transmitters and ship scts. (De
Forest used the Tesla arc in his phone
transmitlers, because he could do so with-
out infringing on the patents that were
held by Poulsen.)

In 1901 Tesla started the construction
of an eight-sided wooden tower on Long
Island. Surmounted by a copper-covered
hemisphere 100 feet In diameter, it rose
200 feet in the air. An air of mystery
surrounded the tower and its purpose, but
in 1904 Tesla issued a brochure in which
he described the project as a World Wide
Wireless System, which he said would
provide telegraph and telephone commu-
nication, news broadcasting, stock market
quotations, aids to navigation, entertain.
ment and music broadcasting, accurate
time scrvice, facsimile and teleprinter
services—in fact the whole gamul of
radio services that was to come into exis-
Lence decades later,

With the withdrawal of suppert by
Tesla’s financial backer—it is said be-
cause he found that Tesla was more inter-
ested in the new project as a (ransmitler
of wireless power than wireless communi-
cations—it became impossible to com-
plete the work, and the tower was finally
taken over by the Waldorf-Asloria in
payment for a hotel bill, and torn down
for scrap in 1917. This ended Tesla's
radio work, and (though he continued to
invent in other fields, such as stcam tur-
bines and even auto transmissions)
marked the end of his career as an impor-
lant scientist and engineer. He died in
semi-poverty in 1943, R-E
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TO THOSE OF US WHO HAVE BEEN SURVEYING
the high-fidelity scenc for many years. the
name David Hafer should be familiar. It was
Mr. Hafler who Tounded the well-known Dy-
nace firm which. {for many years, offered high-
quality reasonably-priced sudie componenis in
both kit and assembied form. As is true of
many other American audio pioneers {sueh as
Saul Marantz, Avery Fisher, and Sidney iar-
man. for example), David i1afler has long since
sold his interest in his first company and has
been active In the Aeld both abroad and in this
countiry. A couple of years ago. he [ounded the
present David Hafier Compsny whose sccond
major product is the model DH-200 power
amplifier {the first product was and is a low-
cosl high-performance preamp, model DH-
101, that makes 3 good companion picce for
the newly introduced DH-200).

The lront panel on the DH-200 is shown in
Fig. 1 and is equipped with a lever-type power
onjofl switch that is sdjacent 10 & power-indi-
catoe light, Heat-sink structures st the lefi and
right of the unit form an atiractive and pracii-
cal cosmetic touch 1o the rugged-iooking am-
plifier chassis. The rear panel of the amplifier,
shown in Fig. 2, contalns 5-way binding-post

to find that two complelely assembled and ful-
Jy tesied amplifier modules comprisz sll of the
kit’s active circuitry. Thal leaves only & hand-
ful of parts {largely power-supply components)
for the builder o complete the mechanical

terminals for speaker-cable connections, pho-
ne-tip jacks for input connections and a pair of
speaker fuscholders. Additional luses are lo-
cated inside 1he chassis in the DC power nup-
ply lines feeding cach module or smplifier
channel. as can be seen clearly in the internal
view of Fig. 3.

If you should clect 10 build the DH-200 by
purchasing it in kit form. you will be surprised

assembly and power-supply wiring. The entire
project can be completed by a reasonably expe-
rienced electronic-kit builder In one sitting.
Furthermore, should scrvice ever be needed,
you can casily remove and relurn onc of the
lightweight amplifier modules without having
to return the entire unit, You can even operaie
the remaining module monophonically while
wanting for the repaired module 10 be returned
for servicing.

The DH-200 has 2 unique circuil configura-
tion using all discrete transistors, including
power MOSFET's in the output stages. Like
the Hafler preamplifier that preceded it. the
D-200 power amplifier has a cvompleicly
symmetrical. mirror-image complementary
push-pull circuit from input o output. For
applications requiring c<Xtraordinanly high
power, the DH-200 may alse be “bridged” 10
convert it 1o a 300-wail monophonic amplificr
{into an 8-ochm laad) with disiortion specifica-
tions similar to those obtained in sterco,

Lab measurements

Table | summarizes the static measureinenis
made on our prewired sample. The amplifier
delivered more than its rated 100-walts-per-
channel at all frequencics before the

MANUFACTURER'S PUBLISHED SPECIFICATIONS:

FTC Power Rating: Less than 0.02% total harmonic distortion at any power
lavel up 1o 100 watts; continuous average power-per-channel into 8-ohms, at
any frequency between 20 Hz and 20 kHz, with both channels driven. Typical
THD: 100 watits into 8-ohms: 0.0015% at 1 kH2; 0.005% at 10 kHz: 0.008% at
20 kH2. Frequency Response: —3dB, 1 H2 t¢o 100 kHz at 1 watt; £0.5dB, 10
Hz to 40kHz at 100 watts. Input Impedance: 22,000 ohms. Input Sensitivily:
1.5 volis for rated cutput. Damping Factor: 150 up 10 1 kHz2 into 8 ¢hms; 50
up 1o 10 kH2Z into 8 ohms. Rise Time: 2.5 microseconds, for a 10 kHz, 60 V
P-P squarewave (10% 1o 90%). Slew Rate: 30 VW/usec for a 10 kH2, 60 V P-P

squarewave.
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Hatler Model DH-200
Stereo Power Amplifier
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CONTRIBUTING HI-FI EDITOR
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nominal 0.02% harnonic-distortion ratfng was
reached. In fagt. we were somewhat frusirated
in atiempting to measure all forms of distor-
lion a1 the 100-watt oulput level Our IM and
THD 131 signal sources are known 1o conlain
approximately 0.002% distortfon and those
were Lhe readings we oblained. indicating that
the test ¢quipment was imposing a limiting
factor 10 our micasurenienis. The same held
true for our attempts to messure IF IM dfs-
torlion, where the dynamic range of our spec-
trum analyzer is limited 10 around 70 dB {cor-
responding 1o 0.03% distorion). tlence. we
listed our measurcments as “'less than 0.002%"
in the case of THD and SMPTP-IM and “less
than 0.03%" in the casc of the other iwe-1one
IM mcasuremenis.

Note that in Table | we have mcasurcd 4-
ohm performance only for a 1-kHZ mid-Ire-
quency signal. That is not to imply that the
amplifier is unsuitablc for use with 4-ohm
spcaker systems. Quite the contrary; it will
operate salely cven at impedances below 4
ohms. The only reason we omitied any mea-
surement reports {or the {requency extremes at
20 iz snd 30 kHz Is because Hafler does not
supply 8 published distoriion rating over the
entite power bapd lor 4-ohm operation. There-
{orc. we had no refercace THD level against
which it would be pmsible 1o measure output
at that low impedance.

In an introductory paper concerning the
design philosophy of the llaler DH-200, 1hat
company introduces ¥et another interesting
performance test described by Maiti Onala. 1he
well known Finnish engincer who has written
cxtensively on TIM distorion as well as a new
form of distortion known as 1M (Interface
Intermodulation Distortion). As explained in
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that paper, the active load presented by a loud-
speaker cannot be cvaluated easily and is any-
thing but a purc resistance, which most of us
usc on the test bench as an amplifier load. To
simulate the loudspeaker as o generator. sig-
nals must be driven faro the amplifier output,

While conventional theory has i1 that the
low impedance (high damping factor) of high-
fidelity amplifiers will “short out™ the back
electromotive-force of the loudspeaker, in ag-
tual practice the low-output impedance of an
amphifcr is not a physical impedance. 1t is the
result of feedback that may vary during the
signal ¢ycle and permit some of the loudspeak-
cr-generaled signal 10 gct into the feedback
loop and mix with the source signals.

Ohala proposes 8 method W measure what he
calls Interface |ntermodulation Distortion. In
his test setup. the amplificr is driven wilh a
1-kHz signal. Simultancously, the output of
the amplificr Is driven with a 60-kiz signal
through an isolation resistor and 8 |-kHz trap.
A spectrum analyzer 81 the amplificr output
shows both signals (60 Hz and | kHz) that arc
used for the 1est plus any other signals sppear-
ing at other frequencies. The latter are the
intermodulation producls caused by the inabil-
ity of the amplificr w0 handic the reverse sig-
nals without distorling

TABLE 1
RADIO ELECTRONICS PRODUCT TEST REPORT
Manutscturar Davld Hafler Company Moded. DH-200
AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Massurgmeni Evaluation
AMS power/channel, 8.0hma. 1 RHE {watls) 114 Very good
RMS power/channel, §-ohma, 20 Hz {watta} 108 Excallent
RMS power/channel. 8-ohms. 20 kHz (welts) 106 Excellent
RMS power/channel. 4-ohms, t kHZ (watts) 181 Excallant
RMS power/channel, 4-ohma, 20 Mz (watta) N/A N/A
RMS power/channel. 4-ohms, 20 ki (watts) N/A N/A
Froquancy hrnis for rated output {HE-kHZ) 15-25 Very good
Slew rate [V/MiCrosecond) 35 Very good
DYNAMIC HEADROOM {dB} 1.9 N/A
DISTORTIOM MEASUREMEMTS
Harmonic distortion St rined outpul. 1 kHE (%) Lass than G 002 Supaerb
Intermodulation distortion. raled culput (%) Less than 0.002 Superb
Harmonic distortion a1 T watt output, 1kHz (%) Less \han 0.002 Suparb
Imermodulation distortion 8t 1 watt output (%) Less 1han 0.002 Superb
GCIR IM distortion (%} Leas than 0.03 Superb
IHF [p distortion (%} Less than 0.03 Excellent
DAMPING FACTOR AT 8 OHMS, 50 Hz 150 Excetlent
INPUT MEASUREMENTS
Fraquency response, {Hz-kHz, —3dB) 1-109 Superh
WHF ipul sensativity (V) 015 N/ A
INPUL senmitivity for rated output (V) 1.5 N/A
JHF 5/N [Re: 1W Out. "A”-weighled) (dB} L) Excellen)
5/N Ra' Raied Output. ‘A" -weaighted) {dB) 1 ExCellen!
POWER CONSUMPTION
1dling {warts} 118 N/A
mMaximum {watts) 540 N/A

TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT

Retall price £329.95 (kit); $429.85 | Assembled)
Price calegory Low

Price/periormance ratlo Sup#rb

Styling and appearance Yery good

Sound quahty Excellent

Mechanica) performanca Excellent

Comments: Whal can one say aboul an ampiifier that, despite Rs incredibly low coat, yekds lereis

In a further effort 10 scparaie the B4i-200
from run-of-the-mill power amplificrs. we de-
cided to try that test. The resulls we obtained
using the DH-200 are shown in the photo of
Fig. 4. The trace shows the $0-112 signal at the
left, the 1-kHz signal near centerscreen, and
very littic else. Compare thosc results with
those oblained using a weil-known amplifier
having the same power rating. driven 10 exactly
the same composite power level {approximaie-
Iy half rated outpul in gach casc). as shown in
Fig. 5.

Summary

Hafler maintains that the goal in the . 1gn
of the D/i-200 was to reduce aff knowr: .orms
of distortion 10 their lowest possible valyes and
to apply feedback with discretion, after first

of distortion [al &R power leveis within its ratings] that cannol be read on alate-
of-the-art test equipment such as 1hal usad 0 our AR EAL. testa? To be sure. atllic
“bench™ measurements offen fail to COMelate with what one hears when using an
ampiifier jor any olher prece of eudio &quibment) for 1he reproduction of music. In the
Case Of the Hatler DH-200, however, i ks clesr 1hat the more subtie forms of distortion.
such as TIM and [IM (Wtarface intermodulation Duatortion). which have only recetly
bewn wdeniithed Dy researchess in the fisid, have sis0 been reduced 10 an indudible
minimym. Hatler maintains thel tis circuit la seit-protecting and that the oulgul Btage
i3 designed 10 DroteCt aGanst Iharmai runswity, without any nesd tor signai.intecrupt-
ing relays and the ke Indeed, during our bench tests, 1he oty PYobiem wa encoun-
1o e Wil OCCARONS] PODDING of spesher fyses which were sccessible {or replacement
from outsithe 1he ampiifier. It wis Ofy siter we read the peelimiNary owner's manun
that we reafized that the amplifier had been shipped with 2-ampere fuses (1o protect
spoakers with 0w mazimum power ratings} and that we should have subsiituled the
S-ampere subititule fuses that are suPDiked with the und. Onos thal was done. the
amplifer bacame virtualty inGesiructibie.

As for scund quaity, we can stale that the OH-200 offers bass reproduction as good
a3 ¢y we have heard from amplifers Costing hundreds of doftars more. Trebse sound
coukd als0 be charactecited] as free Of oy (RspINeRs or sew-induced disloriion.
regerdiess of The transent content of the program material usad for [stening

s low price [ospocaly i purchased in kit form) we know of No other
amphfler that cfters as much vaiue al 1he Dreaen] time. Hafler's first product sntry, the
Model DH. 101 Preampiitier, has aiready sarned ised! &0 envisbie reputEon aMmMongsl
knowledgeabie snd critical audiophies We suspect that the Hafler DH-200 power
arnplifier will sarn & similar degres of respact frgm 1his 1ame critical Sternity. The
DH-200 daserves an REAL. overall producl rating of excellenl, bordering on
superb.

minimazing distortion of the open-loop circuit
of the amplifier. Using feedback as a refine-
ment {not a cure-all). according 10 Hafler.
avoided some subtle forms of distoriion such as
those cutlined in the test of 11M and yielded
sudibly better sound. We couldn’t agrec more.
Qur overall product cvaluation. logether with
our summary commenls concerning the David

WwWww americanradiohistorv comm

Hafler Company model DH-200 will be found
in Table 11. That amplifier, in our opinion, is
not only extremcly reasonable in price {partic-
ularly in i1s kit versien) but the sound is as
good as anything we have cver heard. regard-
less of price. [t merils 8 R.E A L. Sound Lab
product rating of “excellent™, bordering on
“superb.” R-E
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APPLICATIONS

The flasher LED is a new component. Learn how it works
and keep it among your arsenal of components for use
when designing projecls

CALVIN R. GRAF, WSLFM

THE FLASHER LED HAS RECENTLY BEEN IN.
troduced into the electronic parts market.
1t is inexpensive and offers some very
interesting possibilities for circuit innova-
tion. This article describes some applica-
tions of that simple device, which has its
own built-in 1C switch. With the use of a
few components—a 9-volt battery, LED
fNasher, photocell and resistor—a series of
novel circuits can be configured. They
cover the areas of a contimuous LED
flasher for a night light. a basic flasher for
TTL and CMOS circuit applications,
altention-getter applications. a trouble-
shooting aid, and ambient light or dark
detecter. The Flasher LED is currently
available at Radio Shack stores (part No.
276-036).

How it works

The basic LED is made to flash at a
three-times-per-second (PPS) rate by a
small integrated circuit that operates ofl a
S-volt DC power supply. The fasher
LED is indecd unique when you consider
that the LED is the same size as a regular
LED but contains the following electrical
camponents: the LED, the 1C ¢hip that
establishes the fAash rate (in effect con-
taining an R-C time-constant circuit to
switch the current o the LED), and an
“effective resistor” that drops the supply
voltage from 5 volis DC 10 a nominal 1.6
volts DC for application to the red LED.
The Nasher LED draws 20 mA from a
S-volt source. so for a normal red LED
(which draws 20 mA) a scries-dropping
{current-limiting) resistor of 170 ohms
would be required. So a lot is accom-
plished by the small 1C chip that can be
scen as a small black speck inside the
LED epoxy casc. At the present time, the
flasher LED is available with a red lens
only but other colors—such as green and
yellow—probably will be forthcoming
from LED manufacturers.

+ O

%

§ voC '
™ GL tréasuin

FIG. 1—LED FLASHER I8 powered lrom = B-volt
supply and fiashas st & 3-PPS rals.
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FIG. 2—POWER can be ohtamed Irom » 9 volt
sourca if a dropping resisior is paed.
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2w
lo- AAAr
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6399 vAC ]; DiODE @L e
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FIG. 3—AC POWER Can be used if a diede and
dropping resislor ars jncluded 8% shown.
2000 uF
By

&

FLASHER
LED

e — e
FIG. 4—FLASH RATE can be variad with an R-C
circult,
Applications

Normal Rash rate. [n Fig. 1 we see the
basic hookup for the LED IC fasher
operated off 5 volts DC. This configura-
tion is used to drive the fasher directly
off TTL and CMOS circuits and it will
flash at a nominal 3 PPS. Note the elec-
trical schematic symbol we have used for
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the IC Aasher LED. We have added a
small rectangle to the cathode symbol of
the LED o differentiate it from a regular
LED. Perhaps this symbol for the flasher
LED will be adapted for wider use. Fig-
ure 2 shows an arrangement for fAashing
the LED from a $-volt (ransistor battery
at a 3-PPS raie. A 9-volt battery will pro-
vide sufficient power to flash the LED for
about a week. so for continuous operation
you can use a 9-volt batlery eliminator or
charger available a1 radio supply houses
for under $5.00, Note thal in the circuit
of Fig. 2 we have added a 1000-ohm
series resistor to drop the voliage across
the Mlasher LED to a nominal 5 volts. The
resistance value is not critical and the
briltiance of the LED and flash rate will
vary siightly with applied voliage as it is
varied below 5 volis.

An alternating current (AC) power
supply of 3 nominal 6 10 9 volis can be
used to power the flasher LED by adding
a diode to the circuit to protect the LED/
IC chip during negative voltage swings of
the AC voltage. This circuit arrangement
is shown in Fig. 3. The 6.3- 10 9-volt AC
powcr supply can be obtained by using a
115-volt to 6.3 voit filament transformer
or an AC pockel calculator charger which
usually has a nominal 8-volts AC output,

Fast Aash rate. We can increase the
flash rate by adding a large capacitor
across the series-dropping resistor as
shown in Fig. 4. The flash rate is
increased to a nominal 10 PPS by the
R—C circuit introduced in series wilh the
1C chip. The capatitor can be any value
from 500 to 3000 uF at a nominal 10- to
35-volts DC working voltage. Experiment
with the valuc of R and C until you reach
the Mash rate you want.

If the flash rate is increased to slightly
above 10-10-12 PPS, the LED will appear
to be on conlinuously as the eye cannot
perceive faster flash rates. To observe the
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LED fashing (if your circuil leads are
long enough), wave thc LED back and
forth slowly and you’ll observe it to make
on on-off streak as it moves.

Ambient light detector: When we put a
photocell in series with the Aasher LED
as shown in Fig. 5, it will flash only in the
presence of light. Photocells available
from any radio-supply house have a nomi-
nal resistance of 1-to-10 megohms in
darkness and their resistance drops rapid-
ly 10 a nominal 100-10-1000 ohms in
bright light. In darkness, the circuit will
draw virtually no siandby power as the
total resistance in the &reuit is over |
megohm. Considering (he 1C chip as a
short at this time. the circuit will draw
only 9 microcamperes from Lhe battery,
virtually its she!f life, You can use this
circuit 1o tell you when it gets dark out-
side (if you are in a windowl|ess room) or
it you really want to scc if the refrigera-
tor light goes out when the door is ¢losed!
For light levels in between light and dark,
where the applied vollage to the 1C chip
will vary from 0-10-5 volts, we will find
the flasher LED doing some strange
things such as flashing faster, slower,
staying on or off, and varying its bril-
liance.

When we place the photocell across the
flasher LED as shown in Fig. &, we now
find that the LED will not flash in bright

light (the low resistance of the photocell
shorts out the 1C chip) but when the pho-
tocell is in darkness, the LED will flash.
In darkness the photocell resistance rises
to about 10 megohms and this appears as
an open circuil to the 1C chip. § volis
appears across the chip and the LED
begins 1o flash. That circuit will draw
power from the batlery in the standby
(light-presenl) condition and nominal
power when flashing. so you might want
to use a 9-volt batlery eliminator for long-
time operation. This circuit is handy for a
flashing night-light in use¢ in hallways and

&7K
12w
+ o Ay
FLASHER| % %y
voc LED X 4
JATTERY - e
PHETOCELL

FIG. 8—PARALLEL PHOTOCELL permile LED
1o fissh oMy in dark ambient light conditiona.

N

KI2w
@ s

PHOTOCELL

s VoL @:

BATTERY FLASHER
LED

FIG. 5—SERIES PHOTOCELL permile LED to
{innh only in brighl amblent light conditions.

ca0f:
1w
+ .l"‘l' 3 //
E b 4 )nnssn LED
3-svoe 50 uF 4‘ 4
V0L RED
B e a

RED AND BHEEN LEDS FLASH ALTERRATELY
AT RATE DETERMINED BY APPLIED VOLTAGE

FIG. 7—RED AND GREEN LED's flash aitarnataly at a rate delerminsd by fha epplied voltage.
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other locations or areas where you might
need (0 know that a certain light is still on
and operational.

Alternate flashing red and green
LEDYs: The flasher LED can be used in a
circuit arrangement as shown in Fig. 7 to
alternately flash a second LED. The two
LED’s can be spaced several inches or
feet aparl to atiract your eye back and
forth to cach LED as it flashes. Alter-
nalely flashing red and green LED's are
particularly inicresting as they are eye-
catching and can serve as baby sitters,
noveltics, or attention-gelters. The circuit
of Fig. 7 will operate from a nominal 3-
10-6 volts DC, the Aash rate increasing as
the voltage is decreased. At 6-volts DC,
such as you get from a Type-F lantern
batlery available at hardware slores, the
flash rate is the nominal 3 PPS. If the
circuit voltage is increased past & volts. up
to 7 or 8 volts, the LED's will stop flash-
ing and remain on continuously. That
condition should be avoided for use over
long periods of time as it might damage
the IC chip in the Aasher LED.

As the vollage is reduced to about 3
volts, (he Mash rale increases to about 10
PPS and the LED’8 are not as bright as at
& volls. The LED's will Aash laster and
faster as the vollage is reduced below 3
volts until they appear 1o be on continu-
ously, though they are dim at this time.

As you experiment and work with Lhe
flasher LED, you will find it a very inler-
esling electronic component. You may
observe that its fMash-rate changes. de-
pending on the amount of ambient light
striking the 1C chip inside its epoxy case.
Depending on the manufacturer of the
LED, the fash rate will be a nominal 3
PPS in bright bench light or sunlight. But
as you darken the room, the flash-rate
will decrease slightly, depending on the
¢ircuit you are using al the time. Do your
own experimenting wilh this unique de-
vice until the manufaclurers correct for
some of its interesting characteristics!
They might add a Zener voliage-regula-
tor o keep the flash-rate constant with
applied voltage and then hide the IC chip
in a lightprool case—and that would take
away all the fun! R-E
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new ideas

PC-BOARD BUBBLE ETCHER

MY NEW [DEA INVOLVES CONSTRUCTION
plans for an inexpensive (under $10) bub-
ble etcher that reduces the time to etch
printed ¢ircuit boards considerably. The
materials required for the etcher eonsist
of a phenolic instrument case, Yie-inch
OD rigid PVC (ubing, instani-setting

!‘_._____

' OR b-1f4"

picces of tubing, use a No. 76 drill to drill
a 020-inch-diameter hole at each marked
location.

Upon completion of the drilling, re-
move ail loose fragments from inside the
tubing. arrange Lhe picces into a 6%-inch
X 4-inch rectangle and cement the tub-
ing ends together, being careful not 1o get
cement inside the tubing. Let the cement

1]

I

R

45°

,
46 ? 3Jt6"
.

t o
L——'"HOLES ON THIS SIDE

45*

FlG. 1

| fe— |"—
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_L_(];h"*]-—;"-—-i-—— o "

1

Z2 PIECES - G-I/4" LaNG

all.
I
5
[ 020" DA HOLE

Gl F1G. 2 & PLACES
f-1f1e”
T A d P @ )
Shet
—"E f-«— : I- 34" _..l =
FIG. 3

PVC cement, an aquarium air pump, a
piece of 'A-inch [D Aexible plastic tubing,
and a piece of plastic canvas of the type
used for needlepoint. (The “"canvas™ has
an open grid containing /-in. square
holes.} Any size eicher may be con-
structed simply by cutling the length of
PVC tubing to fit the case size. The etch-
er described below uses a standard-size
instrument case having inside dimensions
of 6': X 4'/x X 2%y inches. The PVC
tubing, cement, flexible tubing, and plas-
tic necdlepoint canvas were purchased at
& hobby and crafls store. the aquarium air
pump at a pet store, and the case al an
electronics parts supply house.

The heart of the etcher is a rectangular
air tube constructed from two 6'-inch
and two 4-inch lengths of the rigid PYC
tubing {these dimensions fit the case |
used). The cnds of each piece of tubing
are cut at a 45° angle as illustrated In Fig.
I. Refer to Figs. 1 and 2 and mark the
locations of the air holes in the 6'i-inch

= G-14" |
P
i
94 LN-
4
i-3j¢°

dry before going to the next step.

Al the top center of one of 1he 4-inch
legs of the rectangle, drill a Yi-inch-
diameter hole through one wall of the
tubing and remove any loose fragments
from inside. Next cut a |*-inch length of
tubing and cut a notch in it about Yiein.
wide by Yieinch deep, centered across
one end as shown in Fig. 3. Align the
notch parallel to the length of the drilled
4-inch. tubing and cement the notched

continued on page {22
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NEW IDEAS

This column is devoled 10 new ideas,
clrcuits, device applications, construc-
tion techniques. halpful hints, atc.

All published entries, upon publica-
tlon, will aarn $25. In addition. Panavise
will donate their model 324 Elecironic
work Center, having a value of $49.95.
It combines ther circuit-board holder,
tray base mounl, and solder slatlon {see
photo below). Selections will be made al
the sole discration of the editorial staff
of Radio-Electronics.

| agree to the above terms, and grant
Radic-Etectronica Magazine the right
to publish my Idea and to subsequentiy
republish my idea in collections or COm-
pilalions of reprinls of similar articles. |
declare thal 1he atiached idea is my
own ariginal material and that its publi-
cation does not viciate any other copy-
right. | also declare that this material
had not been previcusty published.

L]
r
1

Titie of idea

_— ———

L Signature

FTrlrll' Name Dale

Street

Chty State 2P

Mall your Idea along with this coupon
to: New Ideas Radio-ElecClronica,

200 Park Ave. South,

New York, NY 10003
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that

beats their performance
is their price.

Accuraie performance you can rely on, time
after time. That's what you expect from a
quality DMM. But don‘t ¢xpect to pay as
much for it any more. Because now Sab-
tronics brings you top quality DMMs with
more features and betier accuracy than
other comparable units on the markel to-
day. And they cost surprisingly less!

We cut the price.

Not the quality.

What you gel is a precision crafied unit that
features single-chip LS logic, laser irimmed
resistor network and a siable band-gap
reference element for betier long term ac-
curacy. Basic DCV mccuracy is 0.)%. The
Model 2035A gives you 32 measurement
ranges over & functions and the Model
2037A an additional two temperature
Tanges.

First in features.
First in price.

Both models feature a *“touch-and-hold®’
capability with the optional probe - a
reading is retained for as long as you
wish, Now you ¢an make measurements in
hard-to-reach places without taking your
eyes off the probe 1ip or stopping to
record data.

The two-terminal input for aff
measurement functions climinates
switehing Lest leads when measuring voltage,
resistance or current. The Model 2037A even
has 8 built-in lemperature measuring
circuit with a -50°C to + 150%C range and
is suppiicd complete with the sensor probe.
It is ideal for checking |C, resisior, transistor,
heat sink and enclosurce temperatures or for

BRIEF SPECIFICATIONS:
DC wOLTS: 100. v - 1000V, 5 ranges
AC YOLTS: 100, V - 1OO0OV, 5 ranges

.To: Sabtronics International, Inc., 5709 North 50th Street, Tampa, FL 33610

Flease 5end me

DC CURRENT: 0.1 4 - 24, 5

TR O 1A Bl penaes, B MOte! 2D35A Handheid Mulimel®: i) @ $74.95 a3 e e,
Hi-OHMS: .11 - 20M 1. 8 ranges ——MO08 2037A Hanahekd Mutinetes kitls) @ 539 9548 | ———
LoOHAMS: 0,11 . 20M1iE, B ranges . __ Shepping and handiing @ $500 per ki (see beiowl T g — — T 2o
,TH;;E?”F?&} :F‘.‘;Oz’(':a :e: LT Mocel THP. 20 Tauch-and-hold Probe(s) @ $19.95 €2 A M e
i 3 5 Y

Model 'y — Mooet AC-110 Banaery Emmenatoiis) @ £7 95 ¢a | e
; ) 203-7 o X l Model HYP-30 30 kY DE High-v0llaga Probeist @ $29 95 sa T B e ———
Size: Vit WxsvitLxlS/8°H . Flonda res0ents 330 4% Stals Saies Tax $1 o = T
WEIGHT. L1 0z lexgi battery) TOTAL R -
QwERLOAD PROT HON: 1000V OC 1 enchose 1] check® L) money geoer. Bat my L) Master Charge O Viga

occAC Delé all voitage renges. 250V .c.,uw. R Expiry date_ -
DC or AC pask 8l Ohms ranges: .
28250V fute all Current renges. Alkwy 23 woeks ¢leaance (vme K parsonsl chacks Mo €00
B : "
SABTRONICS SERVICE AV AILABLE . Street — — Apt __ .
IN MOST COUOIN;Il'-IE)lES OF THE . Cay Py e
“' - — - E -
TCONINEnial U S only. AK. HI & PR $600. Canaca® $750. Foreign: $19.00 Airman

monitering environmental 1est temperalures.

Plus more features.

The Hi-and-Low power ohms capability
allows you 10 make m-circuit resistance
measurements and 1o check semiconduc-
tor PN junctions. In addition automatic
polarity, automatic zero, antomatic
decimal point and overload proiection are
standard [eatures. And you get up to 200
hours operation from 8 single 9Y tran-
sistor batiery. The automatic “LO BAT"
indicator warns you of the lasi 20% of
battery life. The large. crisp LCD
readouls allow casy viewing indoors or
ouldoors in bright sunlight.

One-evening kit assembly.
Assembling either kit is simple with our
easy-to-lollow, step-by-step insttuctions.
The built-in calibration references allow
you to calibrate the unit any time. any
place. We've even eliminared difficult
point-to-point interconnect wiring. All parts
mount on the PC board. The only wires you
solder are the two battery chp leads.

Order yours now,

With all of these features and perfor-
mance characieristics no other handheld
DMMM comes even close to maiching the
price/performance ratios of the Models
20354 and 2037A. Providing the best
value for money in test eqitipment, Sab-
tronics has become one of the world’s
largest producers of DMMs. You can
order with eonfidence. Use the eonvenient
order form or call us with your Master
Charge or Visa number for prompt

delivery.

Making PertOrmante Altordable
sabtronics (5
[ . 33 Em&'m% a

570% morth 50th Streel. Tamps. Florkds 33510
Talspnone 8138232631
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hobby corner

A one-chip {almost) digital panel meter in half an hour.
EARL “DOC” SAVAGE, K45DS, HOBBY EDITOR

THERE IS A DIGITAL PANEL METER {DPM)
IC on the market from Intersil (10710
North Tantau Avenue, Cupertino, CA
950E4). The 40-pin CMOS IC contains
not only the 3'/+digit A/D converter but
also the 7-segment decoders, display driv-
ers, a reference and a clock. All you add is
power, a few resistors and capacitors and
a display 10 make a complete digital
meter. Nothing could be simpler!

The fact is that there are two such
Intersit 1C's: the ICLT106 for use with a
liquid crystal display (LCD)} and the
ICLT107 for use with a LED display.
These IC’s are identical in function. but,
because of drive requirements for the two
Lypes of displays, they usc different pow-
er (9 volis and 5 volts, respectively) and
there are other internal difTerences. The
7106 and 7107 are not interchangeable.

Perhaps of greater imterest are the
available "evaluation kits,” including aff
parts for a complete digital meter except
power supplies. For example, the 7106 kit
contains the IC, a 3'/-digit LCD, 2 PC
board, 5 capacitors, 4 resistors, a pot and
hardware (battery holder and conncclor,
Moalex socket pins and test lead jacks).
About 30 to 40 minutes with your sol-
dering iron and you have a working 0-200
miflivoltmeter.

[The 7106 kit selis for $29.95 and the
7107 Lir seils for $24.95. Order these
direcily from your nearest Intersil dis-
tributor. You can obtain a distributor
listing by writing 10 Imersil a1 the
address already given.—Editor]

Recently, | assembled a 7106 kit. The
instructions are quite clear. asscmbly is
simple and the meter worked beautifully
right from the beginning. The only tick-
lish part of construction is getting the IC
and LCPD into the Molex pin socket.
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and one capacitor as per the instructions
provided, 1 changed the DPM to read 0-2
volts. It has to be calibrated and you can
do this with another meter of known
accuracy or with a fresh carbon-zine
{flashlight) battery that has a potential
pretty elose 1o 1.55 volts.

For my purposes, the 0-2 volt instru-
ment is really more useful—itl measures
from —1.99% V 10 +1.99% V. To mea-
sure transistor bias {or almost anything
elsc) just stick the leads into the circuit.
Don't worry il you get them backwards;
the meter changes sign from plus lo
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FIG. 3

Patience and perseverance arc the keys
here.

The ease of measurement and reading
i$ as great as you would expect from a
digital meter. First. the input resistance is
very high so thal delicate transistor cir-
cuits are not upset when the test leads are
introduced. Second, when did you last see
an analog meter that measured to renths
of a mittivoli? The 7106 kit, by the way,
is well powered by a standard 9-volt bat-
tery. Total current for the IC and the
LCD is only about 1 mA, so battery life
will be long. O course, the 7107 kil
requires considerably more current be-
cause of the LED display.

By changing the values of two resistors

ANy
/121 L]

DIGITAL PANEL METER
=i

e 2
e N FO

FIG. 1
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minus and gives you the reading (actual-
Iy, no sign means a plus). You needn’t
worry, cither, about overvoltage. If it is
greater than [.99% volts or less than
— 1.999 volts. the last three digits simply
turn off to tell you of the overrange con-
dition with no harm done.

You can add a litile voltage divider cir-
cuit like the one in Fig. 1 il you want lo
be able to measure larger volizges. Note
that the resistor values are approxima-
tions. They should be adjusted to provide
readings on the 20-volt and 200-volt
scales (the 2-volt scale is already cali-
brated).

You can use a slandard 10% resistor
for R1. If pots are used for R2 and R3
{about 1.5 megohms and 150K). they ¢can
be adjusted casily. Again. the values can
be measured and fixed resistors substi-
tuted.

The circuit of Fig. | makes no provi-
sion for shifting the decimal point in the
display. This can be zaccomplished by add-
ing another section to the switch and wir-
ing it to the DP terminals on the circuil
board. You may also wish to add another
switch to serve as an on-off switch for the
DPM.

To measure AC voltages, add the cir-

continued on page 114
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An in-depth look at
the only“plug-in”remote control system

DX

You're in controi
by remote control.

Simply plug in The Controller™
and the BSR System X-10 modules,
and control lights and appliances
anywhere in the house by pressing a

few buttons. So it's easy to take control.

There's no end to all
of the control you've got.

You can tum on the TV, radio or
stereo in the moming to help you wake
up without getting up from bed. Or at
night. tum on the lights before going
downstairs so you don't have to fumble
in the dark. Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too.

And when it's time to lurn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
slrange noise in the middle of the night,
you can press a button to turnon all the
lights and scare the daylights out of an
intruder
The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

ADVANC

e

Talr e ——

-

axisting household wifng to the
module of your choice. The Lamp
Module tums on, off or dims any
incandescent lamp up to 300 watts.
The Appliance Module tums
apphances like TVs, window fans or
stereos on and off. And the Wall Switch
Modute is designed 1o tum on, off or
dim any hght or lamp up o 500 watts
normally operated by a wall switch.

There's even a Cordiess Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.

Simplicity is built into
the system.

No special wiring 15
needed. Simply plug The
Controller Command
Console into any wall outlet
in any room of the house.
Then plug your lamps and apphances
into the appropriate modules. Plugin

kever need for your home.

BRIGHT
oN {GHT ALL LIGHTS ON

PUNCTIONS:
ON AND OFF

a1V

FUNCTIONS:
ON, OFF, BRIGHTEN
AND DIM

L ——— FUNCTIONS:
ON. OFF, BRIGHTEN
AND DIM

he modules. And you're ready to
take control.

BSR X-10 SUPER SPECIAL
DELUXE
ULTRASONIC CONSOLE
REGULARLY $49.95

NOwW $29.95

With lhe purchasa of three or more
modules
Modulas normally $17.00 ea,
Modules of your choica
Jfor $47.95 B for $83.95
Ultrasonic Hand Unit
1 Normally $24.95 Now $18.95
Please add $3.00 for shipping
TOLL FREE HOT LINE
B00-223-D4T4

THE TIMER™ Automatically Programs
Lights. Appliancas. Just plug in The Timar
and tha BSA X.10 moduleas and you can pro-
gram up to B lights and sppliances to go On
and O up 1o twice a day. UL lsted.

$74.95 it purchased separataly. If purchased

with 3 or mora moduies 350,95

ELECTRON

§ West 45 Street, New York, N.Y. 10036 212-687-2224

0861 H3IAOLOO

1

=
£
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HOBBY CORNER
continued from page 112

cuit in Fig. 2. Although R4 is not critical,
R35 is. You can make up a variable resis-
tor by using fixed resistors and a high-
value pot in series. Resistor RS should be
adjusted for correct calibration on one
scale. say 20 volts. and the other scales
will read approximate values. (This is one
of the problems with this oversimplified
circuit; the other is that the hundredth
digit tends to jitter on AC but the earth
ground helps in this regard) If your
major use of the AC meter will be to
measure the line voltage, you should
adjust RS for greatest accuracy on the
200-volt scale.

Current may be measured wilh the

Intersil DPM just as with analog meters.
{See “Hobby Corner,” May 1980 issue.)
The shunt resistor (R,) is connected as
shown in Fig. 3. lts value is found just as
for the analog shunt.

Greater sensitivily and less circuit
effect would result, of course, if the
basic DPM were left wired for 200 mV
instead of 2-volts. Again, you should
select a shunl value to make the current
readings correspond with lhe voltage
reading on the meter—there iS no way
you can put a new face on a dial that isn’t
there!

Despite all they have to offer, these
Intersil kits are quite reasonably priced.
The ICL?107 LED kit is about $25 and
the ICL7106EV, for 1.CD’'s, about $30.

R-E

RADIO-ELECTRONICS

@-_ = Audio Modules

Finally . . . quality, low cost modules
super-clean for hifi . . . reliable for pro systems!

HYsQ

30 walls AMS  $28.95

True high 1kdlity trom » cOMpAct module (4 2 2 X
1) Use HYS o buikd oF ubdrade & hill $¥318m. run
s smull PA, smphly an strumand, or in 8
biagmp/trismp sy Rugged aluml haatsinks,
with encapsulaied SHEUIFY. Mounts with two
screwt iprovged Low distortion 0.02% at X0 watls
{1 KHI Supgly voltage = 29V,

HY30 15 watts RMS $25.95

Supsh COMPECE amE. Same HIe M HYS), but 15
wilith AMS 1deal for Qreat vanety of sudio aPphica
tiona. Like ail ILF modulps. 1#Quires only § connac:
thons: InPut. gutbutr, POl Bnd negative vollage.
ground. And ke 8l iL P modules, HYX) carrins #live-
yeur wartanty! Distortion only 0 02% at 15 walta )
KHI). 5upplv voitaae x 20V.

B2 g

HY®6 Mono Preamp $25.95
HY66 Sterso Preamp $48.95

Contaln complets clrcuilry 1OF tone CONLroIs, aC-
curale RIAA SQUEZSTION, (NPuls for funar, auxlliary,
phono of mike. plus full (ape monitor faciiity! Fre-
quancy response of DC to 100 KMz {+0. -3 db)
distortion jesa than 0.005% 9:0nalfnoise beiter than
90 gb, ouipul 10 4.5 VRMS. Both i¥Des provided with
Plug-in edge connectar (no soldering to moduie re
Quiredil Require 13Y @ 10 mA. Extremely compact:
HYB (1% x 1% 2 W), HYSE (3% X 1% x %), Require
controls 100K lineas volurmel, 10K Lnaar (Dass. tre-
ble} 10K linear (btersd balancel DPtional pCo's are
avaiiable for mouniing of adgs connector.

BE lor HYS 32.75 B8 tor HY B8 34.75

with FULL FIVE YEAR WARRANTY! |

oBuilt-in heatsInks
®*Full circuit protection
sTotally encapsulated
for thermal stability
»5 simple connections

HY120 &0 wslis RMS $59.95

High parfarmance amplifier, 10eal for high tdelity
applications. F fully pr rtulitry
AgAIN#t shorts on wnput and sutpul Bynt-in fine very
etteclively dissiosls hear Distortion i ulirelow
0.01% at 60 waits {) KHZ Compect size (4 x 4 x
2°D) eday moynting (two screws BuPPled). make
HY120 & super buy! Supply voltage x 15V

HY200 120 watts RMS $79.95

1d¢al M™Dilther for criticat high fidelity appiications.
Widely complimenied in Europ on s sound quall-
t¥. High reliability open/short circult oroteciion-
backed by 5 year guarantee Disiortian only 0.01% at
tull output {1 KH2). 5 simitie connections. Alsa great
for nstrumaent ampiification, PA, atc. =35V

HY400 240 waus RMS {4 0hm]1$99.95
ILF's most powerful amp design.
od for demanding snualbons.
3uCh B8 muithksPeaksr wplups
where reliabiity and bigh parfor
mance He assantial. At high con-
tinuous (evels, & codling fan
should b#s used. Festures
cpen/short cacult prolection.
Excelient sound Quaity. Disior
tlon 0.01% at 240 waits (1 KHZ.
Size:d x dvy x 47, A5y,

SPECIFICATIONS (Amp modules)

Load Impedance — L 18 ohms

Frequency raaponae — 1) MZ — 45 KHZ — 3ab
Input sensitivitylimpedance — 500 my1100 kohm
Slonaiincise catio — 100 db.

Cealer EnGuines Invited

‘GL3DSTONE E'_Ecrﬁ'ﬁh'c S phons orders (716) 849-0735

=
b

d_ _MY30 @25.85
901 Funrmann Bivd., Bultelo, N.Y. 14203 #ince 1965 Plesss send_ HYa0 925 %
Name = —__HY1208 5905
—HY 208 TS

Address e HY400G ¥0.08__

—HYs 02585

City _ _ State ZipS———— BS @ 3176

— _HYSE 24ES5_

VISA ____ _M/IC_____ Card no. _ ol BEE 3 475
N CANADA: Gledslons Elecironics, 1738 Avenue Rd.. Toronto, Ont. (418:787-1448, TOTAL

CIRCLE 71 ON FREE INFORMATION CARD
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More information on new

lit is available. Use the

Free Information Card inside
the back cover

SGL WABER MULTIPLE CUTLET STRIPS. Cata-
iog 102, conteins 24 jlusirated pages The new,
camplelaly.revised catalog Qv detailed de.
scriptions and specifications for 119 cutiat-sirip
mixdeds. 65 of themn UL-Listed and 28 CSA-Carti-
fRad. Mullipke oullst srPs are widely used n
ndusirial, commercisl, and military fielos. They
offer § guick, sale. and easy wiry o multtiply, relo-
cate, and switch-conirol outlels in an electrical
branch circuil withoul changing the wiring

The catalog aiso includes typical application
sreas, vxamples of custom design, and general
ordesing nformation —SGL Waber Electric. 300
Harvard Ave., westvilte, NJ 08093,

CIRCLE 441 ON FREE INFORMATIOM CARD

ELECTRONIC TEST ACCESSORIES. 1980, is a
100-page catalog with over 500 photos and over
100 drawings. The products include banana
plugs. jacks, and paich cords, phone-tp jacks,
Plugs. and connecling cords, fest clips. probes,
and holders, binding Posia, black boxes, and
sockeis; moided patch cords, cable assembilies.
and test socket adaplors; %W’ space molded
accessoriea, molded test leads, and connecting
haads

The calalog als0 nchudes new Noducls. con-
version tables of termpéarstures. 8 melric conver-
sion chart, BNC and triaxisd cable procedures,
and & cross-index of connector MIL numbers, —
ITT Pomons Electronicn, 1500 East Ninth Street,
Pomona CA 91766,

CIRCLE 142 ON FREE INFORMATION CARD

| MINIMICROMART CATALOG, lor winter is a let-

tev-size, illusirated bookiel ksling microcomput-
ors, small COMmputer systems. prumiers. kits, disk
drives. terrminals. ROPPEY digk Systema. mamory
boarde, @nd other acosssores for the hobbyist
Fealures and pome specificalions described.
Thy also have 8 limiled Inveniory of the now-
discontinuad Cromemco Kits. —MiniMicroMard,
Ine.. 1618 James Streal, Syracuse. NY 13203,

CIRCLE 143 ON FREE INFORMATION CARD

INSYRUMENTS FOR TESTING AND DESIGN, is
Global Specialties Corporallon’s new 35-page
calalog. You will find here ihe company's well-
known line of soideness breadboards, instrument
casas. [ogic probes, réquency counters, and olh-
er 1est and measuring insinuments

Among the new productd isted are the Univer-
sal Gounter-Timer {mode! S00 K, suggesied price
$360; & benchtop 650 MHz Frequency Counter
with 2 0,1% crystal aven oaciistor {moded 500 1),
suggesied price $335; and a triggerabe 40-chan-
nal multiple-Inreshoid logi: state indicator {mode!
LM-3 Logic Monitor, suggesied price $585, Oth-
or newcomers 10 |he catalog are & breadboard
wire jumper kit, including pregared Color-Coded
wiras N 14 langths designed for use with the com-
pany's soideciess breadboards In piace of user-
prepared hookup wires {$10). and 8 binding post
assortment which includes five red and five black
binding Posts. 20 insulaling shoulder washers
and 20 mounting nuts. These binding posts
accep! banana plugs. alligaicr elips, bare wire, tip

continued on page 127
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new products

More information on new products is available. Use the
Free Information Card inside the back cover.

OSCILLOSCOPE, mods/ LBO.5158, an up-
graded version ol the LBG-518 has been In-
Creased I bandwidih 1o 30 MHZ and a 10-turn
calibraled deiny-lime tunction conirol has been
added. It features m 5 mV sensitivity In both
swoop and X-Y display modes and dual-channel

- @
j@ i
[+

CIRCLE 151 ON FREE INFORMATION CARD

display? which can b either chopped or alter-
nated and Ihe sum or diterence of the channels
indicaled. The trigger controls include selection
of cx.y and o2, AC- or DC-coupling, video frame
or line sync hhers and + or = slope seiection.
and inciudes & trigger nowposF conlrol. The 4-inch
CRY features an Internal 8 X 10 graticule which is
calibrated for measurement of risetime. The
LBO-5158 measures 11%" x BY%" x 14W". Acces-
$Ories InChude & probe pouch and special-pur-
pose probes. Price is $1,530.—Lesdsr nastru-
manls Corp.. 380 Oser Ave., Hauppauge. NY
t1787.

VOLTAGE CONTROLS, modeis L-221, L-501and
L- 1010, use a portable variable AC-controf sys-
1em oparating from a 120-voll AC line. The Sys-
1em enables Lhe user 10 setec! and adjust AC
voltage at any level from 0 t0 140 vohts 10 provide
power for applications up 1o 10 amperas conlinu.
ous duty or 1o 100 amperes surge Housed In an
sluminum onciosure, the units feature fused

CIRCLE 152 ON FREE INFORMATION CARD

three.wire grounded circuilry for user safely, an
on-of swilch, & pllol lamp, and front.panei con-
frols AModed L-221 b rated 1.78 amps. L-507 is
rated &5 amps and L-1010 | rated 10 8mps.
Applicslions include portable usa. lab and banch
applications. o incorporalion Inlo machines wnd
equipment. Modei L-221i3 558.00. Mods! L-501
iz $74.00 and L- 1010 |5 $88.00.—Staco Ensrgy
Products Co., 301 Gaddis Bivd, Dayton. OH
45403,

KEYBOARDS, designated FastyPe. are a link of
alphanumeric keyboards fealuring a patented
membrane-switch technology thal provides a lile
raling ¢f 50 miliion operatlons per Key. and e ¢on-

CIRCLE 153 ON FREE INFORMATION CARD

tact bounce toss 1han 2 me. Characterized by low
EMI emissions, 1he unite run Sllently with a lorce
of 3 10 5 ounces per key and 5 ta T ounces per
spaca bar over a G 1507 Iravel

The keyboards Come In B vty of models wilh
various key-cap siylos and wiilhs, special colors
and iegends Backer boards come In wilher phe-
notle, metal or PCB. Flextail lerminations ard
standard, olher términalions can also be provid-
ed. Price s lypicaily $30.0¢ each in OEM quantl-
fies. —Chomerica, Inc.. 77 Dragon Ct, Woburn.
MA 01808,

ELECTRONIC THERMOMEYTER. No. 71.747. is
designed lor lemperalure readings gl various
localiony bolh indoors and outdoors. This bat-
tory-Opevaled thermomelsr has three sensors
whith aliow 1he user 10 measure and monior
temparatures 81 three different locations as far
away as 1.000 leet

CIRCLE 154 ON FREE INFORMATION CARD

Opaetitod by pushbutton, the uni ghwes read-
ings from minus 22° lo Plus 122* Fahronheit, or
from minu$ 30° 10 Plus 50° Celsius with accuracy
of one degres. Il 15 hnished In & walnul.grained
cabinet ahd comes wilh Ihree waterpfoof 18mper-
ature probes with 15-1ool cables. Price i $87.0¢
plus $3.50 for packing and dslivery.—Edmund
Scientilic Co., 7082 Edscorp Bidg.. Barrington,
NJ 08007,

WwWwWw americanradiohistorv comm

TEST UP TO

100 WATTS/STEREQ
200 WATTS/MONO

AUDIO POWER CONTROL
TPC-100 $140

Now test an amplifier o receiver's madmum
power, crosstali. distortion, and much more.
The TPC-100'S monitor output provides the -
terconnection between the ampldier and your
test equipment. The TPC-100 distributes 2 chan-
nél apdic snals o 4, 8, or 16 ohm dummy
Joads pwhich e MIL grade non-inductive), of 10
The external speakers

T order, or for more information, contact:

testek

5910 HAYYENHURST AVENUE VAN HUYS/CALIFORMUL 91405
213 TG0

CIRCLE 3 ON FREE INFORMATION CARD

" The world of
electronics
gee-wizardry

Wbt BT Pay Ay [ DG § Sy By

-YOURS FREE.

32-rages ol test Instruments - from the
lalest digitat multimeters to the famous
EICO scopea. Securilty systems. Auto-
motive and hobbylst products. Khs and
assambled, EICO Quallty. EICO value.
For FREE catalog, check reader service
card or send 50¢ for firsl class mall.

108 New South Road

| GHL

Hicksvilla, N.Y. 11801 )
CIRCLE 58 ON FREE INFORMATION CARD

0861 4390100
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RADIO-ELECTRONICS
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communications corney:

How two or more radios can share the same antenna in

simple peace and harmony.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

EVERYONE KNOWS SOME PERSON wHO 1S
always working for a “‘good cause.™ If
it's not raising money for starving
children on the other end of the earth.
it's getting a sponsor for a Little League
team. or blood donors for a hemophiliac.

The problem is that these people are
really sincere, and it's almest impos-
sible to refuse them when they appear
at the door. Our neighborhood “‘do
gooder’” recently showed up with a
stack of VHF receivers he had collected
so that guests in the local Retirement
Home could listen in to police. fire.
emergency calls and the radio-telephone
service. Naturally. [ couldn’t refuse his
request to "get them working.”” though
even Heaven couldn’t get some of them
to stop drifting long enough to receive
a complete thought.

One of the interesting aspects of that
motley assoitment of VHF/UHF re-
ceivers was that almost all of them used
separate antenna inputs for VHF and
UHF. and some even had separate
VHEF-low and VHF-high antenna con-
nections. Perhaps that was excusable
back in the good old days—whatever
they may be—but after the imtroduction
of the CB/BC (citizens band and broad-
cast band) antenna-splitter in the early
19604°s. there was never a valid reason
for separate antennas and multiple an-
tenna inputs on consumer equipment.
Today. of course. VHF/UHF gear uses
but one antenna tnput for two. and
sometimes three. individual fromtr ends
without interaction—that is. without
one front end shorting the signal meant
for another front end.

To understand how one antenna input
is used for two or more front ends. we
need only look at a CB/BC antenna
splitter. for il is the least complex in
terms of design. and also the most easily
understood.

Figure | shows two versions of the
same CB/BC splitter. Figure l-a shows
the original low-loss design. while Fig.
I-b shows the final commercial version
using a low-cost resistor in place of the
relatively expensive radio-frequency
choke. RFCI. Except in rure instances.
the additional loss created by the resis-
tor went unnoticed. hence. Fig. 1-b be-
came Lhe standard commercial version.

5043 CB ANTENNA
ALSD SERVING
AS AN

AUTO RADID

ANTENNA ct

ce T )I 20pF |
TRANSCEIVER L1
XK AT

1.6 MH2z
% RFC1
I=311 AT 1.6 MH:z

AND 50051 AT 27 MH2

AUTO
RADIO

S0SYCE ANTENNA

ALSO SERVING
MSBSERVING 77

AUYD RADIO
ANTENNA

c8 rer— \
TRANSCEIVER | 1,

1)
20pF

1

AUTO Pt

RADIO il
b

FIG. 1

The splitter operates on the principle
that when two resistors or impedances
are in parallel. and one is 10 times the
value of the other. there is virtually no
effect on the working circuit by the
higher resistor. The inverse is true in
series circuits. (I am certain that many
readers can document numerous ex-
ceptions to that rule.}

In Figure 1-a. L1 and C1 form ;
series-resonant circuit tuned to 27 MHz.
Capacitor Cl has a reactance of 5000
chms at 1.6 MH2. a frequency repre-
senting the top of the broadcast band.

RF Choke RFC1 has an impedance
of 500 ohms at 27 MHz. and 3 ohms at
1.6 MHz. The antenna system is a dual-
band automotive radio anteénna. It acts
as a standard antenna at AM broadcast
frequencies (0.550-1.6 MHz) and pro-
vides a 50-ohm load at 27 MHz.

When the CB transmitter is keyed.
the RF output *'sees’” a low-impedance
path through the series-resonant L1-—
Cl network to the 50-ohm antenna
load. [n parallel with the $0-ohm an-
tenna load. Lthe CB transmitter sees the
500-ohm impedance of RFCI, so vir-
tually all the RF flows to the antenna. A
received 27-MHz signal sees the low-

WwWwWw americanradiohistorv comm

impedance path through LI ~C]1 to the
CB. with a parallel load of RFCI. so
almost all the received signal goes to
the CB.

When a broadcast-band signal is re-
ceived. the signal from the antenna sees
a 3-ohm path through RFCI to the
broadcast radio. and a series path to the
CB of at Icast 5000 ochms through the
impedance of L1 and Cl: hence. essen-
tially all of the received AM broadeast
signal goes to the broadcast band radio.

In actual practice. L1—C1 is tuneable.
and is user-adjusted for minimum-SWR
at the CB transmilter outpul.

Everyone always likes to come out
with a less expensive model than his
competitor: there's little that can be
eliminated from the circuit other than
substituting a resistor for RFCI. and
that’s just what was done in many CB
splitters. Figure 1-b shows the ~"budget™
model. The theory remains the same
except we now have a fixed impedance
for RFC1. Now the broadcast signal
from the antenna must Alow through 500
ohms to the receiver. rather than 3
ohms maximum. Is there a loss? You
betcha. But the radio’s AGC can often
compensate for the loss. Only extremely
weak signals—usually too weak to acti-
vale the AGC—will be lost because of
RI.

Another reason for the switch from
an inductor to a resistor for RFC1 was
the sudden popularity of AM/FM auto-
motive radios, If RFCI1 could block a
CB signal a1 27 MHz. it surc as heek
could block an 88— 108 MHz FM signal.
Resistor R1. on the other hand, will
pass the FM frequencies. though there
will be a loss of some 21 dB. not an in-
significant value when it comes 1o FM.,
A moderate signal can simply disappear
inte the noise level or the signal might
be reduced below the receiver’s stereo
threshotd.

That type of splilting. whereby one
anlenna is used for two or mone inputs.
outpuls. front ends. or what have you.
at the same time, is called sudtiplexing.
Now let’s look at how one antenna is
multiplexed in a modem VHF-UHF
scanner,

Figure 2 is a simplified diagram of the
antenna/front end of Radio Shack’s
latest programmable scanner. the PRO-
2008. 1t has separate front ends for
VHF-low (30-50 MHZz). VHF-high (144-
174 MH2). and UHF (410-512 MHz).

continued on page 122
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es:'gn of Digital Sytems - six volumes

and application.

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS

Six large-formal volumes — each 114 g 8%,

CONTENTS

The contenls of Design of Digital Sys-
tems include:

Book 1: Oclal. hexadecimal and binary
number systems; representation of nega-
tive numbers. complementary systéms:
binary muiliplication and division.

Book 2 OR and AND functions; ‘oglc
gates: NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functions; multiple inpul
gales: lrulh tables, DeMorgan's Laws,
canomcal forms; logic conventions; Kar-
Fam:g_h mapping. ihree-slate and wired
ogic.

ook 3: Half adders and full adders; sub-
tractors, serial and parallel adders, pro-
cassors and arilhmelic toglc units (ALUs);
multiphcation and division systems,

Book 4:Filip-tlops; shift reglsters;
asynchronous counters. ring. Johnson and
exclusive-OR feedback counter: random
access memories (RAMS), read-onty
memories (ROMs).

Book 5: Structure of calculalors: key-
board encoding, decoding display data;
qreglster gysiems: controi unit, program
ROCM; address decoding; inslruction sels;
Iinsiruction decoding; control program
struclure.

Book 6: Central procassing unit {CPUY
memory orgamization; characler represen-
talion; program slorage: address modes,
inputioulpul systems; program inlerrupts:
interrupt prlorities programming; assem-
blers; execulive programs, operaling
syslems, and time-sharing.

OUR CUSTOMERS

Design of Digltal Systems has been
boughl by more than half the 50 largest
corporations in America, and by Molorola,
Intel, DEC, National Semiconduclor, Fair-
child, General Instryment. Hewléil-
Packard. Heath Co., M.LT., NASA, Smith.
sontan Institute, Bell Telephone Labs. And
manr. many more, as well as corporaticns
and individuals in over 50 countries.

BASIC COURSE

Digital Computer Logic & Electronics

CONTENTS

Digitai Computer Logic and Electronics
is designed for the beginner. No mathe-
matical knowledge other than simple arith-
metlc is assumed. though you should have
an aptitude for logical thoughl. Il consisls
of 4 volumes — each 11%"” x B%™ — and
serves as an Introduction to the subject of
digital electronics.

Contents incClude: Binary, octal and
decimal number systems; conversion be-
Iween number Systems; ANO, OR, NOR
and NAND gales and inverters, Boolean
algebra ang ftruth tables; DeMorgan's
Laws; design of logical circuits using NOR
gates, R-S and J.-K {lip-tlops; binary
counters, shift registers and half-adders.

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory

HO RISK GUARANTEE
There's absolutely no risk 1o you. If you're
not complelely satisfied wilh your courses,
simply return them to CLI within 30 days.
We’ll send you a fuil refund, plus return post-
age.

TAX DEDUCTIBLE

In most cases, the full cost of CLI courses
can be a tax deductible sxpense.

PHONE ORDERS - FREE
To order by phone, call {617} 664-2364
with your credit card information. It won't
cost you a dime. hecause we'll deduct the
cost of your call from the price of the courses
you order.

TD ORDER BY MAIL

You may use the order form below if you
wish, but you don'l need to. Just send your
check of money order (payable to Cam-
bridge Learning. Inc 10 the address below. If
you don‘t use Ihe order form, make sure your
address is on your check or the envelope,
and write “DDS" (Design of Digilal Sys-
tems). “DCLE™ (Digital 8omputer Logic &
Electronics), or “bolh™ {both courses) on
your check.

Mass. Residenis add 5% sales tax. We pay
all shipping costs.
: We alsc accept company purchase or-

ers.

AIR MAIL
The prices shown Include surface mail
poslage anywhere in the world. Air mall post-
age cosls an extra $10 for bolh courses {10
volumes) .

DISCOUNTS
Call or write for details of educationat and
quantlty discounts, and lor dealer Costs.

SAVE 35
It you order both courses. you save $5. Order
al no obligation \oday.

CAMBRIDGE
LEARNING Inc.

1 Judtth Drive
North Reading,
MA D1864

* Money-back guarantee

Call {617) 664-2364 10
order by phone—free.

7 days, 24 hours

* Order free by phone
' Mastercharge/VISA
* No shipping charges

" Tax deduclible
‘* Save $5

Please send me

se1s of bath courses

NAME
ADDRESS
CITY/STATEZIP

sels of Design of Digllal Systems ,
se1s of Digital Computer Logic & Electronlcs

To: Cambridgs Learning Inc., 1 Judith Drive, North Reading, MA 01984

$19.95
$14.95
529.90

Enclosad Iy check/money order (Dayabie 1¢ Cambridge Learning Inc.) for totai 5.

CIRCLE 72 ON FREE INFORMATION CARD
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GO WITH McGRAW-

Join the Electronics and Control Engineers’
club that saves you BlG money on the

ELECTRONICS DESIGNERS" HAND-
BOOK. Edied by L J. Giacoletto 2nd Ed.
2344 pp., 1.686 vz Now doubled invsize and
with ot its matenal new, this lamous classic
{first editon by Landee Dawis, Albrechl) has
beon oughty nevised and updated 1o give
you not only the how and \he why of all your
design work Dul aiso Ihe how much ol every
desgn Step you 1ake!

2311434 Pub. Pr_ $62.50  Club Pr., 545,50
STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, ¥1/9. By D G, Fink
and H. W Beaty. 448 pp._, 1,414 jius. A glant in
every sense of the word, 1008Y'S mMost widely
used source of slecincal engineenng informa-
tion and dala serves you as NG other single
work available anywhece when you need de-
taed. accurale, imely, and reliabie facts and

how-10 on the generabon, ransmiSSICN, dis-
Il"Ibutil::i!‘ll conjrod, conversion, and apphicabon
of alecinc povwer,
M9/ MY Pub. Pr., 55450 Club Pr.. 541,95
BE SURE TO COMSIDER THESE IMPORTANT TITLES AS WELL:
DIGITAL FILTERS. By A RADIOQ HANDBOOK, 21/m. By W. O,
[ ifh kAl Pub. Pr_ $36.05 Club Pr., 520.50 TT2630 Pub. Pr.. $21.50 Club Pr. $16 60

HAMDBOOK OF ELECTRDMNIC BYSTEMS
DESIGH. By C A Hamper
266/832 Pub. Pr $39 50 Club Pr, 328 50

ELECTROMICS DICTIONARY: 4 9. By Mathus
40413 Pub. Pr., $24.50 Club Pr., $19.50

EMGINEERING FUNDAMEMNTALS FOR PROFES.
SIONAL EMGIMEERS' EXAMINATIONS, 2ve.

L M Polen
Club Pr.. $16.95

t2
80X Pub_Pr,, S22 50
ENMGIMEERING MATHEMATICS HAMDBOOM,
Zw. By J J Tuma
654208

Pub. Pr,, 52495 Clut Pr. 51993

TRAMSFORMER AMD INDUCTOR DESION
HAMDBOOM. By W T Mclyman
TONTSS Pub. Pr.. $35.00

CRYSTALOSCILLATOA DESIGN AND TEMPERA.
ATURE COMPENSATION. By M E Frork:
784973 Pub. Pr..$18.95

HATIOMAL ELECTRICAL CODE NANDBOOMN,
169, By J F MmcParland
456909 Pub. Pr., $19.95

HOISE REDUCTION TECHMIQUES IM ELEG.
TROMIC SYSYEMS. &y W Ont
THAEAX Pub. Pr., 327 95

Club pr_, 326 50

Club Py, $14.95

Club Pr.. 514.50

Club Pra $20.95

PHASELOCK TECHHMIQUES. By F. M.
Gardner. 2nd Ed.. 2085 pp . #us. Thes eddion of
the standard working reference shows you not
only better methods of analysis and befier pro-
cedures lor deckkng on oop parameters. byl
also 1he circuts and the results

5820243 Pub. Pr.. $21.54 Clab Pr, $1695

IHNTRODUCTION TO THE THEORY aAMD
DESIGH OF ACTIVE FILTERS. By L. P
Huelsman and P. E. Allen 430 pp . s, Once
you add acirve filter desigr ¥ your repaniony of
speciaies. you'll pOSsess & shill that's in great
demand loday Here's o ol the best texis we
wnow On the theory, design applicabon. and
avaluation 0} modeen active filters and 1he van-
ous teChniues used Ioday.

30543 Pab. Pr.. $2595 Cluh Pr. $1395

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT OESIGN. By D. F.
Siow_Edited by M. Kauiman. 434 pp., 223
dius. Compact, conc:se, highly conceéntrated,
and containing a siorehouse of information,
this one-s1op volumna will help you solve any op
amp glncuit problem!

6IT/ATX  Pub. Pr..$31.50  CluaPr.. $20.50

ELECTRONIC DISPLAYS. By E. G. Bylan-
der. Texas Inslruments Incorporated, 122 po..
Mius. The book descnbes cutent elecironic
displays Dy lamuly . thscussing all as-
pecis of ther operalion, applhcation, ang ¢ir-
cuit requirements  You cover Dholometry and
contrasl énhancement, together with Ihe fun.
damenlals o! such criical componenis as
mounis and drives, nlerlace reguirements,
and other necessary Engingerng infofmanor,

495108 Pub. Pr..$24.50  Club Pr,, S18.50

TRAMSISTOR CIRCUIT APPROXIMA.
TIONS. By A P. Malvno. 3rd Ed. 371 pp
Makes your Arrrval 3t an e al solubon 1o prob-
lem$ you encounter Wy your lransistor work
much caser than you ever divamed Lising the
“ideabze and-mprove” approdch. the book
S5hows you how [0 armive at a working degree of
accuracy iy the shortest length of time.

il ) Pak. Pr.. 1395 Clutt Pr, $11.95

SEMICONDUCTOR DEVICES AND
INTEGRATED ELECTRONICS By A G.
Milngs. 816 pp . 605 Mus. The man Secret of
this book's quick and Tremendous success with
ENGINBCTS i the way 5 logical grouping and
handung of the matenal builds and strengihens
your in-depth geasp of Ihe subpect. pius ds real-
workd apphcation o st the nghl amounl of

theory.
Il!ll?? Pub_ Pr. $26.50 Cluk pr.. $20.95

BIT-SLICE MICRAQOPROCESSOR
DESIGH. By J. Mick and J. Brick. 320 pp.. 230
us Al m one Pace —the Ghutial information
Lou\re been needing aboul the 2000 Iam:rr of
N-slice miCroProcesstr components! A
rérnarkablie “hrat.” thia book desgns nigh
betore your eyes nol Jusi one. bul two DOMplele
16-bit machines!
11814 Pub. Pt.. $10.54 Clak Pr.. 314 50

MICROCOMPUTER INTERFACING. By
B. Ariwick. 352 pp., Mus , 7 x Pvalormal Hera's
your passkey to trouble-free, Jow-cost mtertac-
ng! The oooz gives you the dala and describes

Ine lechniques need W conceptuakze.

= sefecl, mate and mach bulld, and inlerlace
o MECOCOMpUter SyStems —no maller whal the
o Apphcateon.

5 189436 Pab. Pr.. $13.95 Club Pr, 51495
7]

=

T

=)

a

-1

o

118

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

HANDBOOK OF ELECTRONICS CAL-
CULATIONS FOR ENGINEERS AND
TECHNICIANS, Edited by M. Kauiman and
A, H. Ssidman. 653 pp., 725 illus. This first
comprehensive tool of hs kind includes hun-
dreds of worked-out probiems in analog and
digiiat aircults. includes rmore than 700 dia-
grams. Cusves, lables. and graphs.

333/920 Pub. Pr.,324.50 Club Pr., $18.95

MICROCOMPUTER-BASED DESIGN By
J. B. Peaiman. Expanded #th printng. 604
pp.. over 100 photos and other Mustrations Do
all your best day-lo-day designs. as well as
your supercre@tive and special designs.
around the new microcompulerss and tha spa-
cific “how-10™ halp you get hera!

4917380  Pub.Pr..528.95  Club Pr._$20.95

MICROELECTRONICS

Dightsi and Analog Clrcults and
Systems By J. Miliman. 8§81 pp., 700 ilius
This giant book takes you stap by step from a
qualitate k of & seml-canducior, 10
an undaerstanding of the operation of devices,
and finalty, to an apPrectaton of how thess are
combined to lorm micro-skectronic chips,
4232TX  Pub. Pr.. 520085 Clun Pr..322.50

ELECTRONIC COMMUNICATION, By
Robert L. Snrager. 4th Ed. 801 pp. 870 dus
This thorcughly updaied edon cliers al the
theory and fundamentals you need to [N&pare
yoursedd tor the FCC commermal and amaleur
grade kocense eazminabons=-and pass them

1he first time!
571/503 Peb. Pr. $19.50 Club Pr $i5.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENQGINEERS' EXAM.

INATIONS. By Charles R Halar. 336 pp.
us Actually two books in ODE—a quick [ve

INTRODUCTION TORADARSYSTEMS,
2/w. By M. |. Skotnik, 698 pp, 244 illus. This
new edition of a widely used 1ext on radar from
the Sysiams engineer'd pont of yew bnngs
you f{ull discusmons of the many major
changes thal have occurred in the field re-
cenily

5797091  Pob. Pr..$34.95  Club Pr., $27.95

MICROPROCESSORS/MICROCOM-
PUTERS/SYSTEM DESIGN. By Texas
Instrumenis Learmng Center and the Enginee:-
Ing Stalf of Texas Insiruments Inc 634 pp.,
Bus . outsized 7Yax 10V fovmar This peactical,
authordalive gude delads the versalile. proved-
IN-ACHN mathods and fechacal teatures of the
8900 menCOMputer srchitecture that can ba
empioyed 10 Crivdte Ouislancr] products and

siams
B Pub Pr, $MN0 Clab Pr_ %1850

ELECTRONICS ENGINEER 'S HAND.
BOOK. Ednor-n-Chiel, D Q. Fink. 2,104 pp
2.026 illus. Huge In every sense, this instart.
Talerence wollame gﬂs YOu Fvery latest 05580
fial by the hald, 2,100 tormutas and squatans. &

2.500-derm aphy. and every dlusirabon
you need 1o clarfy ah of modern electromncs!
209804 Pub. Pr., $57.50  Clun Pr_, $40.50

PANTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coomba. Jr. 256 pp.. 327 #us. Blue-
pHTIS @very important phasa of printed crcutry.
Prowvders the inlormmabon you need 10 estaniish 8
procuction [acsity and control 1he Processes. A
virtual encyciopedia in the fieid. fre magor sec-
s cover engeneenng. fabncalion, assembly.

soldenng. ard besth
126089 Peb. PI.T%SZ.SO Club Pr.. $24.50

DESIGN OF SOLIO-STATE POWER 5UP.
PLIES. By Eugene R Hnaten 2nd Fd.. 540
PR, Wius. A lolal revesion and expansion of an
assential, réady-to-use sourcebook on the

any one

of these great

professional books

values up

to $62.50

araton manual io help yor-.éhpass your P. design of power supphes, partculardy of the 7777 MAIL THIS COUPDN TODAY ----- =1
exams on the fhrst iry ano & source of prac-  swiching vanety. Incorporales the |atest deval- 5 A o

tical eiectromcs engineenng nformation and  opments in The fielkd whike emphasizing the Electrunirs and Contral Engincers

ksrgw‘n:iw. praclical. how-0 help designers wan Book Club

234103

Pub. Pr.. $18.50 Clwb Pr, $15.50  582054-4

1
Pab. Pr., $27. Cieb Pr.. $2150 PO. Box 582. Hightalowrn. New Jersey 08520

Please enroll me a3 & aiember and send me the ben books
indicsted, billing me for my firsl selection only al the
discounted member's . plus local ax, poalage amd
handling. U not wn . | may return |hetbooks within 10
cays and my membership will e canceled | agree 10
purchase & mintmum of 3 addional books during the
new 1 years s gutlined undder the club plan described in
this lr.'MemI-nhip in The chul 8 continuous bast can-
celable by me a1 ary time after The four book purchase
recjuirement has been Tulfilled.

wite Code # of
PREMILIM selection here

Why YOU should join now!

a BEST BOOKS |N YOUR FIELD — Books are selecied from a wide range of
publishers by experi editors and consultanis 10 give you conlinuing access to
the lates: books in your field. :

® BIG SAVINGS — Build your library and save money 100! \We guarantee sav-
ings of al least 15% ofl publishers’ list prices on every book. Usually 20%, 25% or
even higher!

Wile Code * of
FIRST selecthon here

Ordlers from guiside the US. must be prepaid with inter-

s BONUS BOOKS — You will immediately begin (o parlicipale in our national money orders in U 5. dollars

Bonus Book Plan that allows you savings between 70-80% off the

i

L o o o e = o e

puirlisher’s price of marty books. Signalure

* CONVENIENCE —14 times a year you receive (he Club Bulletin FREE, fully Name

describring the Main Selectlon and altemaie selections, together with a dated A

reply card. If you want the Main Seleclion. you simply do noihing — it wiil be L

shipped aulomaticaliy. Il you wani an alicmate selection —or no book at City

all —you simply indicate it on the regular replv card and retum it bv the date 8

specified. You will have at least 10 days 1o decide. If. because of lale mai) e Zinh =

: ellmryohht? Bulleiin vou should receive a book you do not wani, jusi return e e (1 plance by McGenw-Hill Al o

it at the Club's expense. prices subject 10 change wilhout ruiice. Offer good anly n

As a membet; you agree only 10 ithe purchase of four books linciuding your o "'“I‘::'““‘“r’:':m‘r‘“l:""'” and handling charge is =

first selectionl over a two-vear period. A e S i ok gl SN g ®
V4]
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RADIO-ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

tn your Electronlcs Career through

Earn Your

DEGREE

by correspondence. while coOntinuing your
present job. No commuting to elass, Study
at your own pace. Learn from complcte and
explicit lesson materials. with addilional
assistance from our home-study instructors.
Advance as fast as you wish. but take all
the time you need to master cach topi.

The Grantham clectronics dcgree pro-
gram begins with basics. leads first to the
A.S.E.T. degree, and then lo the BS.ET.
degree. Our free bulletin gives compleie
details of the program itself, the degrees
awarded. the requirements for each degree.
and how 10 enroll. (We ar locsted at 2500
S. LaCicnega Bl,, Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80

Grantham College of Engineering
P. O. Box 35499
Los Angeles. California 90035

Workhwide Career Training thru Home Study

KREW IDEAS
continued from page 110

end of the tube into the hole. again being
careful not 10 gel cement inside the tub-
ing. Allow sufficient time for the cement
to dry before handling the air plpe fur-
ther. The completed air pipe should look
like the one illustrated in Fig. 4. Finalty,
cut a piece of plaslic canvas to fit on lop
of the air-pipe assembly and cement it in
place. The canvas provides a level resting
surface for all PC-board sizes, and its
open grid allows the air bubbles lo flow
casily to the surface.

To use the etcher, place the air pipe
and board o be etched in the case. con-
pect the air pump and air pipe with a
picce of the '/e-in. 1D flexible tubing. and
fill the case with enough etchant solution
Lo cover the top of Lthe board. Then. plug
in the air pump and watch the resulting
action.—David L. Ffolmes

Now you can
hoost
your 400 or 800
to 16K performance

Mosaic Electronics has now developed
a RAM expans.on kit that can upgrade
your Atan 400 or BOO to 6K pertorm
ance Kil inCludes all needed hardware
and comes COmplete wiln pictonally
presented wnstruction

only $79

{we pay postage]

Send for FREE sollware calalog.

Selechi9ns inciude educalion. game
utility. chudrens and graphic ediiing
programs

v4aMOSAIC

ELECTRONICS
P.O Box 748 ¢ OregonCily. OR 97045

122 CIRCLE 81 ON FREE INFORMATION CARD

COMMUNICATIONS CORNER
continued from page 116

Inductor LI's reactance. while low
enough to pass 30-50-MHz signals., s
sufficiently high to block VHF-high and
UHF signals from being shorted to
ground by TI's primary (anienna)
winding. Only VHF-low signals enter
TI. where they are passed into the
VHF-low tuner.

VHF-high signals enter their (uner
through L2 and C21. Inductor L2's
reactance is high enough to block UHRF
signals from T4. Capacitor C21's re-
actance is high enough to block VHF-
lo signals.

UHF signals are passed through C32
to the ““top™ of L3. Capacitor C32's
reactance is sufficiently high to block
both VHF-high and VHF-low without
seriously affecting UHF reception.

On paper. that can look complex at
first glance. bul as you can see it's not
much different from the basic CB
splitter shown in Fig. |-a.

Now think. If it's really that casy.
was there any valid reason why some
late-model solid-state ‘‘scanners™ re-
quired more than one antenna input?
(Again. | expect a stack of lctters on
why multiplc antennas are better.)

By the way. if you have any old scan-
ners lying about. or know where there
are some.’they are certain to be ap-
preciated at your local Retrement
Home. ¥A hospital. or Children’s
Shelter. For that matter. any working
“entertainment’” €lectronic equipment
is sure to be welcome. R-E

WWww americanradiohistorv comm
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The Original...

A First In the Industry. with
over thirty years of uss by
satished cuslomers,

Spray Pach Mark 11
gels In piaces of
close {olarsnce and
washes out [he din.
lamrnng & Ihin fim of
lubricant which |asts
indetinitely, wilh zero
eaffect upon current

Serey Pach Mark |l
has been tesled and
proven in the Space
Age and s 81l the
tinest Tubri-Cheaner
availabie It &8 quick,
sale, etfechive - 3
MUST lor every too!
Ay,

Spray Pack Mark Il

} is the best-pricad

lubri-claaner.

LWaRI-CLEANER
P Tusers, lwnu:;

Availabie 8 Leading Dislributors

Product of

' OUIETRULE

COMPANY

803.582.4837

CIRCLE 26 ON FREE INFORMATION CARD

soldering &
desoldering
equipment

SOLDERING
IRONS

Ponclm Salety bght. Two hents — 20w and
- B MRS Unbreakabie hande 2 and 3 wire
Womm

DESOLDERING
IRONS ;

Pencl
a 20w

Satety
U0 szes

Some operiie B 40w, e
B 3 e NSODIENE oG

SOLDERING &
DESCLDERING

KITS

RN, Purrcercd
0 oF de-
soicher of both. AN
in & handy sistme matal
DOx wath hasp

Sae POUr cisinbutor oF wirte

Enterprise Development Corp.

5127 E 65 St + Indianapois IN 46220
PHOME 317 251-1231

CIRCLE &7 ON FREE INFORMATION CARD
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All new!

All construction projects?

Heres the new quarterly mag-
azine you've been waiting for
—~Radio-Electronics Special
Projects—page after page of
all new, never-before pub-
fished construction articles on
Test Equipment, Computers,
Electronic Music, Communi-
cations, Automotive and
Hobby Projects.

They're the kind of projects
you want to build, the kind
only Radio-Electronics has
the expertise to design, and
the first issue is filled with
brand-new construction arti-
cles like these;

-

Tast Equipment motive electrical
Digltal Scope Multi. systemas.

plaxer—to convert Digital IC Tester—
simost any scope into 1o make quick work of

# &-trace unit. tosting digital IC's.

Fre qguency Multi-

P""—o'to mﬁ"f_ﬂﬂ Electronic Music

shetd aglae i The Chord Egg—to
USNCY colnter.

glhty Cooker—that gSnerate anendless

protects unattended series of chomds auto-

equipment against maticalty.

electrical 5. Words And Music —

Battery Box/ | prpgramrnabie

Switching Box— MusC genersiorn that's

8 great accessory for ideal for doorbells.

Ay bench. Big Sound For

Car Test Probe— Chord Organs—to

use (t to test auto- enhance the sound

e wiil shlp your magazine. postpaid in
U.S. and Canada, withln & weeks of re-
ceipt of your order. All olher countrles add §3
for postage.
| want magazires @ $3,00 each. First-
Class postpaid. (L.8.A. & Canada)
| have enclosed $ . (Forelgn, add $£3.00
for Air Mail postage per copy.)

E
|
|
|
|
|
I

s

LT WA

(&
| = —

| |
§
é
e

3

Elec EFOV—‘ :
o Sl it
4 e

L FL

- m---—

v L

-"ﬂ -”m

trom slectromechani-
cal chord organs.

Computers
Digltail Loglc
Tramner—that
teaches how micro-
BOCS WOrk.
Save Your Files—
cassotte tape recorder
controller makes
using tape as COMput-
&r memory storage

Sany.
Programmabil ¢
Sound Generator—
adds sound capability
to elmost any comput-
Or system.

45 East 17th Street Cy
New York, N.Y. 10003 !

N

e saT

All New Construction Projects
Computers. . .Test Equipment. .
Electronic Music. .

'u Dt ot WA

-

A-charven aiupine b3 Mrm“.ﬂ

Hobby

Adventures of the
C's—applications
for LM3914 and YMOS
FETS.

gital Do-Nathing
Box—lights, counts.
teaches ry and
dightal number sys-
tems.

Coemmumicstions
Digltal Readout
Add-on For
Communications
Racelvers—to update
older receivers easjly.
Microphone Acous-
tic Coupler—a sim-

3] il
— .

.Communications
.Hobby Circuits. .

.and mare

Coupe? gty FeciiFereg, logs

péa add-on for any
communications
system.

And lots more—all
new. and all on your

newsstands
Oclober 2

Or...

Use the handy
coupon and get your
advance copy of
Radlo-Electronics
Special Projects (mall-
ad sfter August 25)
dellvered right to your
door. Make sure you
get your copy by
ordering ... today!

Stme: Address

Siate

1‘?
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7 RADIO-ELECTRONICS

service clinic

Excessive brightness and the circuit faults that can cause'it.

IN THE DECEMBER 1979 COLUMN WE DIS-
cussed raster-cutoff problems and their
causes. Now we take up the equal but
opposite reaction, where the screen flares
up aad the brightness control won't turn
it down. [n mild cases. the raster will be
100 bright. the colors pale, and vertical
retrace lines may show up. (it's a good
idea 1o check the setling and range of the
AGC control before anything else; that
can cause it, t00.) |lm the worst cases, the
raster will be far too bright, colors will
bloom and there will be a less of facus.

The basic cause will be (he same as
before. Something is upsesting the bias
on the picture tube so that it is conduct-
ing far 100 heavily. It cannot be cut off
with the controls. Let's look at some real
cases.

One common cause is seiting the
SCREEN controls too high. Since that con-
trols Lthe eutaff point of the pix tube, the
controls musi be sci correctly. My pet
method is recommended by several set
makers. Sel the SERVICE switch 1o the
SERYICE position and then turn all screen
controls all the way down. Bring one
SCREEN control up umil a line is barely
visible, then turn it back unuil the line just
disappears. Do that with the other two

o

JACK DARR, SERVICE EDITOR

SCREEN controls and they'il be very close
Lo the correct seiting.

You can get boobytrapped on this! |
once was. Got 1he set from another shop.
The complaint was “Raster but no vid-
co.” Right. Checked for video signal and
found it on the grid of the video output
tube; none at all on the plate. There was
no plate voliage on the wube. either,

Normally, that should have put the ras-
1er out due Lo raising the eathode voltage.
Yet. | could see a raster! Frankly. | forgot
one thing and spent a bit 100 much time
before it hit me. The last guy who worked
on it hadn't found Lhe Missing plate volt-
age but he had cranked all three screen
controls wide open! That raised the cutofl
point of the tube to the point where even
the high cathode voltages couldn't bias it
ofl. Replacing the open resistor and reset-
ting the screen conlrols fixed il up.

In the older scis, the cathodes of the
three color-amplifier tubes were all tied
together and fed by the black-and-white
video signal. The three control grids were
cach fed by one of the color signals.
Those came from the three color-differ-
ence amplifiers. The red and blue signals
are amplified here and the green signal is
developed by matrixing (mixing) the red

+160V
vIiza
Ay i e _| » RED
2.3y 2 1= GRID
4:3
= ¥ hr HO5V
’ \vm-u "'"l
+150v =Y i, It - GREER
3 L& B s GRID
BLUE
* GRID

FROM ! +1.0V
BLANKER
T 11
>
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and blue signals in a common cathode
resistor. Figure |1 shows that circuil as
found in many sets. Older seis used a twin
triode and one triode section of another
tube. Later scts used a special triple-
triode. bul the circuits were identical.

The plate voltages of those tubes con-
trolled the DC voltages and sigaals on
their respective color grids in the picture
tube. So, what happens if you sec a one-
color problem? Too much red or not
enough red, e1c.? You have a fauit in the
stage that amplifies that color only. What
happens If you have a fault in something
that affccts all three at once”™ You have an
upset of all three grid voltages on the pic-
ture tube, and in most cases, the grid volt-
ages go loo far positive and the raster
flares and gels far 100 brighy!

In one case, an RCA CTC-28, the ras-
ter flared. With the SERVICE switch in the
SERVICE position, the setup lines were at
least an inch wide and so bright we didn’t
dare leave the set on for more than a few
seconds for fear of burning the sereen!
We hunted around and finally solved the
problem. We happened to look at the top
of the chassis. Both of the diffamp tbes
(6GU7) were dead! Checking the pic-
ture-tube grid voliages we found the Mull
+350-volt DC potential from the supply
on cach one. Withoul a heater in the
tubes. they drew no plate current at all.

The cause of that was a bad solder joint
in a wire jumper on 1he PC board, in the
6GUT's hcater circuit. In another RCA
chassis with similar symptoms. the differ-
ence-amplifier tubes were good. The bad
solder joint this time was at one end of
the common cathode resistor. This lime,
we used the method I've becen recom-
mending and found the cause far faster
than we had in the frst case. | have
said—and | suy again—always check the
DC voltages on the picture tube!

Since the bias voltage on a picture wube
is always the difference between the cath-
ode and grid voliages anything that hap-
pens to cither one can change it. Grids
can go posilive or the cathode can go oo
far negative. | remember one sct with a
flaring raster and blooming. A check
showed the cathode voltages 1o be almost
zero. Since grids were still at 200 volts,
that lefi them with a high positive bias.
That was due to an open video peaking
coil between the video output tube plate
and the picture tube cathodes. The high
B+ voltage to the cathodes was fed
through this coil.

Some of the carly sels use a sort of
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clementary brightness-limiter circuit.
That is .usually called a BRIGHTNESS
RANGE control, and is simply a pot in
“series with the main brightness control.
To set this up correctly, the main bright-
ness control is turned all the way up and
the BRIGHTNESS RANGE control set so Lhal
the picture {s just below the point of
blooming. Some recommend sctting for a
specified DC voliage developed across a
Lest-point resistor. Il the range control
isn't set correctly, it can be possible to
turn the main brightness control to the
point where the raster will are or be far
too bright. Normal symptom of this is
when the brightness contral will not tura
the raster off.

To repeat something mentioned re-
cently: in the later RGB sets with com-
mon grids, the DC bias-voltage is set by a
resistance divider. If the ground leg of the
divider opens, the grids go too far positive
and the raster istoo bright.

No matter haw new or old a TV set is,
you'll find the same basic relationship
between the grid. cathode. and screen
voltages of the picture tube. And the
*same results. if any of the bias levels go
off value. So, as 1 keep saying, develop a
habit of checking those voltages wheney-
“eb you run into any kind of brightness

problem..That can save you one heck of a
lot of time! R-E

service
questions

SUB FOR 60060 TRANSISTOR

i've got & WT-5094 ACA cathode ray
tube iester. Wrote to VIZ lor sn up-io-
date setup bookiel. With ii, they gent an
addendum to the manual. suggesting re-
piacing the 33278 transistor with a 60060,
Now, | can't ind this lransistor anywhers.
and no listing ot I Do you know o &
sub?—A.F., Chicago, iL.

RCA lists 2 60060 (industrial number)
in their SPG-202X Guide. They say that
an 8K-3054 will replace it. This is a TO-5
cased. high voltage type, “"with flange”.

AGC BUCKING RESISTOR
There's an AGC problem in thiz West-
inghouee model CPISAZ7E0. | can't get [he
right voltages. There it & keying puise on
the AGC tube, and ¢ small change on the
plate with or without a aignal. The picture
ie too dark, and | can't adjuat it.—F.N.,
Powaukee, WN.
Your AGC voltages and reactions seem
to be OK. Suggestion: There’s a 15-
megohm resistor in a line from the AGC
test point over to the B+ 255-volt line.
Lift one end of this resistor and check it.
* If it is open or has gone way up in value,
there won't be ¢nough bucking voltage™
to keep the AGC from driving itself 100
far negatlve. This cuts the IF gain, which
results in a dark picture. This used Lo be

quite a common problem some time ago;
the case you describe is the first I've seen
for quite a while.

VOLTAGE-REGULATOR PROBLEMS

Here's a dandy onk in a Panasonic CT-
914 (ETA-12) chassis. Il you gel one
with a vertical flutter in the piclure, don’t
concentrale on the wvertical circuits? It
could be caused by the DC power sup-
ply!

Capacitor C808, 1.0 uF, 160 volts. may
be open. That is in the line from the
bridge-rectifier outpul to the Trigger-
Pulse SCR. TR802. Evidently a pulse-
shaper in an R-C network with R804,
{56K) to the gate of TRB02.

If the sets shuts down instantly when
you put the new capacitor in, yank il out
and check for leakage! Even a new one
can be bad. Symptoms of that flutter:
+ 110-volt DC supply will be low, about
+ 107 volts or so, and it will luctuate.

Thanks a lot to Douglas P. Hoff of
Vacaville, CA for that helpful hini

TWO PROBLEMS—ONE SET

F've got a sticky probtem in this Zenith
15Z8C50. The high voilage is up to 31 kY,
and the high-voitage adjust pot won't
change it. The brighiness control doss
vary brighiness and the high voitage. I've
cheacked several things in this circuit. No
fuck. | have snothar odd one. My vollma-
ter probe stipped whiie checking the
damper piste. and hit the cathode. There
was & foud ‘pop’, and now | read +500
volte instead of + 390, +310 voite insiead
of +250, and | get + 1036 voifs on the
880¥ boost, Can you tell me what to
check irom here on?—D.P., Berwyn, IL.

Yes, First, check your voltmerer and
make sure it's OK! That may explain the
extra 60 volts. {(Ask me how | know? [ did
the same thing some ycars ago in same
place with same results! Sixty bucks for
new parts for my meter made me much
more careful )

As for the high-voltage problem, you
mentioned that the voltage on the 6HVS
regulator-tube grid is off. That is apt to
be the cause of your high-voltage prob-
lem. Check it while turiing the bigh-volt-
age adjust control; see if it varies as it
should. If not. check all resistors and
capacitors im the grid circuit. Those have
been known to break down under load
causing the symptoms you mentioned.

NO REGULATION ON PICTURE
TUBE

When | wrote you originally, you told
me to check the DC voltages on the pic-
ture tube. {(RCA CTC-72 chassis. no
voltage regulation on piciure tube, high-
voltage way wp. 1 did; the DC voltage on
the common grids read normal. but there
was an open connection between the pic-
ture-tube socket and the pin to the grids!
Bit of prying fixed this and everything
works.

Thanks to R. fimenez of NS for the
feedback. R-E
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The newest in home
computers, fine stereo
components, color TV,
HAM radio, precision
test equipment,
innovative electronics
for the home—allin
easy-to-build,
money-saving kits.

Send today
for your

! coupon Is missing, write
Heath Co., Dept. 020-702
Benton Harbor, M1 49022

e e — —E —— e — — e —
| — —— —— ———— — —

l Send to: Heath Co., Dept. 020-702
Benlon Harbor, Ml 49022

Send my free Heathkit Catalog now.
[ am not currently receiving your
catalog.

Name —
Address _ =
(O]
| A e 3]
o
City State o
3
CL-T24A Zip___ =
| W— o
]
CIRCLE 54 OM FREE INFORMATIOK CARD 125


www.americanradiohistory.com

BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famaus
string orchestra and bass gultar. Exclu-
shve Sound Computer for 32-128 "One
Stop Sounds” (total organ presets).
Transposer. And lots more.

Build your own masterpiece of
sound. Ne technical knowledge re-
quired. Just follow the clearly lllus-
trated. easy to understand Instructlons.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

Wary Eipctromnc. |nc s Trgdanms L Kis
Gept 2% Depl 3
1720 Hempalrad Rosd 14104 E Fireston® Sivd

Wersi has combined select features of | [0 0000000 Sons R Sonnes. CA 90610

1

1

]

|
the electronic music field, added HS own — TP P e &
creatlons and years of research by top 1 [oClo8ec s B5.00 \or o Demo-Fackage (L with
engineers and musicians. to produce an
Incomparabie line of organs. 1

Space- age technology. True-to-life voic-  §
tng with full drawbar system. Polyphonic

Address —
FcHy —  State. {1

CIRCLE 37 ON FREE INFORMATION CARD

RADH-ELECTRONICS

Want to cut out
a career as a
two-way radio
technician?

MTI ofters the only training for
professional FM Lwo-way radio
available. Qualified technlicians
are employed In government. in-
dusiry, and public service. Bul
training Is your key.

You could Cut out a Carger as
a two-way radio technician by
cutting out 1his ¢oupon. We'll
send you informatlon on how you
can learn more about this spe-
clalized field, at home.

THE MEAN
LITTLE KIT

New compact 24-plece kit of electronk
tools for engineers. scientists, technkians
students, executives, Includes 7 sizes
screwdrivers, adjusiable wrench, 2 pair
pliers, wire stripper. knife, alignment tool.
stainless rule. hex-key sel, scissors, 2 flexi-
ble flles. bumisher, minialure soldering
fron. sokder aid, coll of solder and de-
soldering braid. Highest quality padded
zipper case. Bx 9 x 1% inside. Safisfaction

guaranteed. Send check. company pur- Name
chase order or charge Visa/BankAmeri-
card or Mastercharge. We pay the shipping Address
charges. City
JTK-6ToolKIt . .. ... ...... 4
= ALY StatelZip —— —_
B3K
FREE CATALOG
128 H
St MTI
5 pages of usetul

'Tool T 1o aid v 100l
wlection. Send ke vour

-

- - -
s Mobile Training)
-
JENSEN TOOLS INC. Institute
1230 5. PRIEST DR - TEMPE. AZ BB Box 7358, Camp Hilf, PA T70171-U.8.4.
h------------‘
CIRCLE 27 ON FREE INFORMATION CARD CIRCLE 55 ON FREE INFORMATION CARD
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UNICORN 1
coniinued from page 95

FIG. 25—MOTORCYCLE BATTERY wused lo
powsr robol. See {exl lor Imporiant mounting
preceutions.

used to hold the battery in place and to
support its weight, since the plates that
cover the mobility basc are probably not
strong enough to do this by themselves.

Certain precautions must be observed
when using this type of battery! As shown
in the photograph, the baltery is unen-
closed, which means that there exists the
possibitity of sulphuric acid, the battery’s
clectrotyte, spilling on (he aluminum or
steel of the mobility basc. You do not
wanl this to happen! The battery should
be {and is, in later versions of 1he robot)
enclosed in an acid-proof plastic contain-
er 1o conlain any possible lcaky or drips.
This container should also hzve a small
venl, or vents, at the lop lo permit the
hydrogen gas which is generated when
the battery is charging. o escape. These
vents should be ied to the outside of the
mobility base, 1o allow the gas lo escape
directly to the air.

There is another type of batiery which
might be considered for powering the
robot. Thal uses a gelled-electrolyte and
is, in theory, less hazardous. New batter-
ies of this Lype are more expensive than
lead-acid batteries, but several advertisers
a1 the back of Radio-Electronics have sur-
plus gctled-electrolyte available, and they
may suil YOUT purpose.

Whatever power source you usc, take
precaulions so that it cannot harm, direct-
Iy or indirectly, the innards of the robot.

Leads are run from the battery o a
32-position barrier strip (sce Fig. 26)
which is also mounted inside 1he mobility
base. Power for the robot’s various mo-
tors and control circuitry is ablained by
running jumpers from the +12 VDC and
ground terminals 1o thosc connecied 1o
the points 10 be powered. Note the usc of
color-coding in order 10 make circuil
tracing easier.

Several terminals have becn allocated
for functions that have not yet been dis-
cussed. Don’t worry—we’li gel to them.

In the next installment of this series,
plans for the robot’s body will be given,
along with an option or two previously
hinted at. R-E
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NEW LIT
continued from page 114

DON’T
FORGET

jacka. easy-clips. spade connectors. fing connec-
tors, and more (54.93).—Global Specialilies
Corporation. 70 Futon Terrace. New Haven CT
06509,

CIACLE 144 ON FREE INFORMATION CARD

1580 DATA CONVERSION PRODUCTS. 250
pages. covers dala converslon OOMEOnents and
applications guide. The catalog tealures @ com-
Prahensive tulorial on A/D, DVA converter specifi-
cations, Plus comClets data sheels. exiensive
notes for military angd commercial Applications.
and tech briwts. The product Bng includes 8 e ge
saiecilon of OIP conves imre. Pus dete-acquisition
ay3iems. inafrument@tion empiifiers, program-
mable gain ampitfiers, track and hold amplifiers
and analog /0 boards. T alsc includes @ uionial
on Irsck and hold amplifiers, 8 high reliability pro-
cassing section and @ quick selaciion guide lor
cesigners —Micro Nelworka Co.. 324 Clark St.,
Worcester. MA (HEDE.

CIRCLE 145 OM FREE INFORMATION CARD

CONMNECTOR CATALDG, Molax Fuif Line Cata-
fog No. 300, 228 pages. conteins dmiails of all

products inciuding fesiures, specifications. pho- USE
tos, drawings. Ofdering Information Bhd Cross-

reference material. The products are covered In YOUR
seven seclions and they include: High curremt

componeniy including AC receptacies. common-

ing conneciors. and pin and BOCkS! CONNBCLors, READER
KK nieconnection Syslems. nchuding walers.

pins. connectors and housngs; and nsulathon-

displacement components and cable assembles SER\”CE
Tha catalog alsc covers Apphcation Tooling.

Edge Connectors. Switches, Sockels. and mis- CARD

cellaneous products. —MoleX, Wc., 2222 Welling-
ton Ct.. Uiste, IL 80532, R-E

CIRCLE 148 ON FREE INFORMATION CARD

8085

MICROPROCESSOR KIT

CPU Board can be expanosd o & sland
alone MICIOCOMpulS Sysiem or used by
138l 2y & dedicaleo controlmr bor OFM
ADPhcalions INCIydey & COMplsta Hep-Dy-
stop (Aatruction manual on BOBS aperanon
and Brchwiectung B0B5 based CPU board o
axpandsble with 1K eprom. MK read wrae
memaory. O $omal port and the e DFogram-
mabss Paraliol ports 44 pin CPU sope SN
nec™ can be conhgured for any buss
sructumg. Area 0n CPU Board 100 cuslom
rap deugn Of user dcllned il face CwCwntey. $240 93 Poc Wit
5299 95 Assembled

8085A COONBOINK BMC concepis, Bystem contrgl, Mamory SysStems and
Lypes tnieriaceng, BLASA - larmiy-compalible Chips You desrgn several COmMPlelely
operahonal BMSA- DM MW CCOHMDU s Ho. 21447 £10.50

BoBO/p0al SOFTWARE DES QM A detailoc approach (¢ assembly language
programming lor B0B0 of AOAY baged COmPuters InCluding compiele, Tested
programs. Nog. 21541 §9.50

TRAS-80 INTERFACING Use basic 1ANJusge 10 0O0MrOl ext®mal dovices and
sense axternal pvents, Leved 1] bagc and 4K availabie memary cequiced

_____________ S
.
ERCEOM (5w g
Add $2.50 posIage and handiing.
| encLOSED IS § FOR EACH
Owit OcCookeOOK OSOFTWARE DESIGN (I TRS-BOINTERFACING
NAME — -
ADDRESS )
CITY. STATE. 2iIP L
CARD NQ_ L e S L
SIGNATURE

SEND FOR GUR FREE 8 PAGE CATALOG O visA O MSTCD

CIRCLE & ON FREE INFORMATION CARD

WIRE UP MICROPROCESSORS & OIP CIRCUITS FASTER
USE VECTOR PROFESSIONAL
BREADBDARDING PRODUCTS

FREE 12PAGE CATALOG

$100 Plugbards - 5 models plus
12 other Plugbords for all pop-
ular  buses.

Naw pad-per-hola Micro-Vector-
bord® wiring board. 96 Vector-
bords available.

| seeusstwEscowsoomi sums |

Reliable Slit-N-Wrap wire
wrapping tools and
terminals.

P184-4T

Solderless Breadboards - One
model handles standard or wide
DIP packages with plenty of
- solderless tie points.

'-r;’ Ask vour favorite electronics supplier.

&) Yeeto: Eteclionic Compuarny

CoERpokATED

12460 Gladstone A\.re Sylmar, CA 91342
CIRCLE 4 ON FREE iINFORMATION CARD

INTERNATIONAL FM-2400CH
FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

Portable * Solid State » Rechargeable Batlenes
The FM-2400CH an accu-  Cos of the recenver between 5 MHz
rate [requency standard fof tesing  and 40 MHz

and adjustment of mobide transmd- Fw sctamny = .0005% from
0 41047

ters and recewers al predeterrmned
Frequency stabaty with built-in ther-

{requenties.
The FM-2400CH with s exiended erand TS EThALY
chants: = 00025% from +25° 10

range covers 25 10 1000 MHz
The lrequencies can be those of the +I25°{COO125%spec:al450MHz
crysials available).

racho channels of opera-
Hon ancior the intemadiate frequen- | oo by oo detarmined Frequen-
cies 25 10 1000 MHz

« Extended Range Coveras 950
MHz Band

' Pin Dlode Attenuator for Full
Renge Coversge ss Signsl
Generator

+ Measures FM Devistion

FM-2400CH [meder only} ... $590.49
RF crystals (with lempeature
corrachon) $2AM9pa

RF crystuls (iess temperature

comection) 219260
IF crystals .. . Catalog price
Whate for catalog

WTEAMATIONAL CRTETAL ML
W Mors Lew Ouisroms Oy, Owis &

CIRCLE 24 ON FREE INFORMATION CARD
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market center

CLASSIFIED COMMERCIAL RATE (for firma or individuals oMering commerciat products or ser-
vicea). $1.50 per word prepaid {no charge for zip cods). . . MINIMUM 15 WORDS. 5% discount
for Bissues, 10% for 12 (ssues within one year. it prepaid.

MOM.COMMERCIAL RATE {for individuals who went 1o buy or sall a personal llem) 85¢ per word
prepaid . . . NC MiNIMuUM, 2

ONLY FIRET WORD AND NAME set in bold caps Additional bold face (nol avaltable as ali Caps! at
10¢ per word. All copy subject to publishar's spproval. ADVERTISEMENTS USING P.O. BOX
ADDRESS wiLL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER.
MANENT ADDRESS AND PHONE NUMBER. Copy to b# In our hands on the 26th of the Lhird month
preceding \he date of the issus (L., Aligust issue ctoses May 26). When normal ciosing date falls on

Satellite TV,

FOR THE HOME
Sick ol Network TV?

Ouwr recalver lots you got
o T channsis of Wobow
when dewcily bram M
orbiting tatse TV satamien!:
HEO. Lrerwivms, supe sls-

Saturday, Sunday. or a holiday, issue closes on Preceding working day.

PRIVATE TV CHANNELS

WATCH those secret TV channels now with our
roady 10 use microwave receivers $275.00.
SOUTH FLORIDA SATELLITE TECHNOLOGY,
POB 523153, Miami, FL 33152

[o-&-

e 1V afrer——1 o

Bartk! @ Vicdews Syste ths whole bpmy M

-] M commerciah FREE mones, spirts sl LR

‘g - weridwade, crystel cleaw neceplun chAnpCls

A oy T 3ot 100 pages (82 11 aaghuc with plowleg, plans. daty—

TELLS NG Satrstactaon Guirbibted

¥ mulunwumclaégm

Or call our 24 bomer COD rush-order Sma 25060,

», T ELECTROMICES. PO Boa 219-V. bedberet FL 32751

WHOLESALE TO DEALERS

DEALERS: send letterhead for free wholesale
pritelist of CB radio and scanner equipment.
FOUR WHEELER COMMUNICATIONS. 10-R
Now ?cotland Ave., Albany, N.Y. 12208 (518)
465-4711

FREE KIT Catalog

AUTORANCE DIGITAL CAP-METER
KIT. still the brei for saly 474 TEST &

Phone 415- 447 -3433 EXPERL

wrhe or Plione lor FREE CATALOG. "z‘g:ﬁ?

confdiny

Avarags | minute Saturday call iv 21¥.
NTIFIC [RSTRUMENTS
Ua4R

BIOPHYSICAL MONITORING

TELEMETRY transmilter: Transmits vour heart.
EKG, signal 10 any ordinary FM radip. Transmit-
ted data consists ©f an audio lone which Is fre-
guency modulated by your EXG signal. The tone
allows you 10 monito: your heart rale and hear
EKG irequency components which otherwise
could not be heard. Bulli-in eleclrodes make It
easy 10 use. Compialely assembled. ballery In-
cluded. Approximate Size: 4.4% X 2.4 ¥ 327,
Order model BHT-14. 52750 FOB OMNI-TEK,
INC., Box 1318, Longmont. CO 80501

tor $1.50 per word {(minimum 15 wordv) bec

{ ) Pians/Kita
{ .} Education/Instruction

& To nm Your own classified sd, pul one word on sach of Ihe lines below and send 1hia lorm slong with your Check

Radio-Electronics, 200 Park Avenus South, N.Y7, N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to’
appear. For special headings, there isna surcharge ol $10. )

{ ) Business Opportunities
{ ) Wanted

( { )} For Sale

. Special Category: $10

{PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

k3 32

18

S

28

33

PLEASE INCLUDE FOR DUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

s RADIO-ELECTRONICS

8

- =
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tone, BpOrly aral moviea
o arcnand st il

T

Wa don’t just sell Intormation!

Wea Manutacture Hardwarel

Ouwr $4-page catalog and intormation book el
the whola story! insxpensive dishes, high mv
tends, of alming software! Specs, kite
and mora! $7.95 today!

i
24-hour C.0.D Hotline

[y
(305) 339-7600 n@‘

SPACECOAST RESEARCH
Dept. T.P.0. Box 442, Attamonty Springs, FL 32201

GRAPHIC EQUALIZER

TWELVE bands/channel $100.00 kit still avail.
able; see May 1978 R/E cover slory or write:
SYMMETRIC SOUND SYSTEMS, 812 Knobcone
PL, Dept. R, Loveland, €O 80537

Burglar-Firc Protcction

Prolect Youw Lite, Homa, Bucinnns. huio. nl:'.

+ Our caotoiog thowt by, ngrefl gl own
Sl yratams pnd dirxed el w151, We
oo FREE write-in ergpmewrwe) Wvwee,

FREE CATALOG “mileysiie mat=n

ikirm vt Srviem

Burdex Security Co. Bou 82802-RE  Lincoln. Ne. 58501

PLANS & KITS

PRINTED circuit boards from skeich or artwork,
Kit projecis. Free detalls. DANOCINTHS |NC..
Box 261, Weslland, MI 48185

SPEAKERS. Save 50%. Bulld your own speaker
system. “Free cataiog” write: MC GEE RADIO,
RE 1901, McGoe_Street. Kansas City, MO 64103

PROJECTION TV. . . Convert your TV 10 project
7 toot picture. Results equal 1o $2,500 projector.
Total cost less than $20.00. Plens & lens $16.00.
llustrated intormetion fres. MACROCOMGE,
Washington Crossing. PA 18977

DIGITAL muiltimeter klls handheid, bast Quality
0.1% accuracy. The lowest price In America
$67.50 wrile: E. G. TRONIC S, 8254 Greanleal Cir-
cie, Tampa FL 33615

TELEVISION alignmient—in minutes—while ob-
serving revolutionary pattern on screen. Check
RF, IF, video, instantty! 50 simple and inexpen-
sive It's incredible. Compiete plens—$8.00 frea
delails, JOHN KQZULKO, Box 2702R, Clearwal-
or, FL 33517

SAVE 80%. Bulld your own minicomputer. Free
datails. DIGITROMICS CORPORATION. 2723E
W, Builer Dr., Phoenix, AZ 85021

NEW plans. Telephone memory dialer, negative
ion generalor, burglar alarm. $3.00 each. Sub-
scription 1elevision decoder. $10.00. Plans n-
tluds detailed in8iructiona and circuit board pai.
terns. COLLINS ELECTROMICS. Box 8424, San
Barnardino, CA 92408
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7 ™ ‘
28007 3V F5E 18 Pu CRU weih S80I adon sl SDace O STGP
W Mg ainies s
Za02 319900 18 B4 CPU wiin non MOTET sidte |
eac e i BAN Dyl
All Products Stocked in Depth '
l.argest Zilog Inventory
: 2ot 8 = 1980 IC MASTER
DOCHY 24n: 1040 200500 26w 2032 tvgr 2700 PAGES | M |
IR0A-CPU i D ks 1205 2804 -0
BP0 25 uHr 663 Z8O-SI0;1 15 MME 2600 R e “,'m""'”
ZR0A-MC A0 M BRSO IROA-MO/Y 40 MMy a4 10 mmnw&&umm H : K P NOW FOR
ZOCTC 258y BB5S  ZBC-5K0,2 28 wr OO 45000 devrw YDR) bsied 500G
SUOACTC 40 WML, 600 ZROABIO/T 40 MH; 4410 e TR b £ A C oo SCHOOL AND WINTER PRCJECTS.
WoEshI R ran S < L
LY " "
YERY SPECIAL $39.95 L m "
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GIANT communications guide. Inl¢ thru 1980,
Waorldwicde LW- AM- FM- SW. RTTY- CW- Fax-
satelliite-VOLMET- marine- NOAA- GSL'S- etc.
$20.00 ppd. GCG, 11625 W. McKinley, Frasno,
CA 93711

OSCILLOSCOPE. DC lo 22 MHz dual trace.
MNavy equivalent to HP170, $199. HAMMOND,
1013 Lelayeite Avenue. Colonial Helghts., VA
23834

RECORDS-tapes! Discounts lo 73%: all labels: no
purchase obligallons; newsletter, discount divi-
dend certificales; 100% guarantees. Frea detalis
DISCOUNT MUSIC CLUB, 650 Main Sireel.
Depl. 3-1080, Hew Rochella, NY 10801

BUILDING a rohot? Using stepper motors? Write
tor details SASE pleasar SPARKY ELECTRONIC
SYSTEMS., 95-28 42nd Avenue. Elmhursl. WY
11374

BUSINESS OPPORTUNITIES

MECHAMICALLY Inclined individuals desiring
ownership of Small Electronics Manulacturing
Business—without invesimenl, Write: BUSINES §-
ES, 92-R, Brighlon 11th, Brookiyn, NY 1123%

PROJECTION TV . . . Make $200.00+ Der ave-
ning assembling pro}octors - . Easy . Rae-
sults equal Yo $2.500 pro]oc!ors - - . YOur total
cos! loas than $15.00. . . Plans, lens & desler's
information $14.00 . . _ lllustrated Information
Ires . . . MACROCOMGRX, Washington Cross-
ing, PA 18977

$700 per month earnings posaible fillkng oul
Income tax forme at home or tax offics during 1ax
season. We show you how. Simpie, quickly
learned. Delaiis mailed fréw. No satesmen. Hurry.
Blg demand, FEDERATED TAX, 2015 Montross,
Chicago. IL 60618

FOR SALE

SCANNER/monitor accessories —kit® and facto-
ry assembied. Free calalog. CAPRI ELECTRON-
IC8, Route 1R, Canon, GA 30520

FREE calalog. IC's, semi's, parts. CORONET
ELECTRONICS, 649A Motre Dame W., Montreal,
Que., Canada HIC THS. U.S. inquiries.

AMAZING ELECTROWIC PROJECTS and PRODUCTS:
Lasecs Sq.'m Powersd, Burming Cuting. file. Prlod
Pochel n Dars — Shetgun Directional bike —
Umcuunbl.u Cuant Tasls --Stunwand — TV Disrupt-
o —Ermpigy Producing, Sunenlance, Detection, B.c
titying, Uniasonee, CH. Auto and kech Oevices, Hur-
deedy Mom—-" New Pws NFO UNLTD PARTS SER-
VICE Catalogd ), Intormation Unlimited, Depl, R Box
T18 Amherst, N.H. 03031,

RECONDITIONED 168 equipment. $1.00 for cat-
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel. San Pablo, CA 94806

SAVE up to 50% on name brand lest squipment
Fréw cataiog and price list. SALEN ELECTRON-
ICS, Box B2-M, Skokie, 1L 60077

GOVERMMENT surplus receivers. transmiliers.
snooperscopes. parts, fantaslic 72 page calalog
25¢. MESHNA, Nahant, Mass. 01308

QUALITY siock and custom ¢ontrol panels and
swilch piates tor compulers. indusiry. home or
aulo. Frew ftyer. CUSTOM CONTROLS. 4 Forn-
andes Drive. Bo. Hadlay, MA 01075

SURPLUS computer power suppliies. test equip-
ment, parts. Frea flyar. UNIVERSAL AUDIO, Box
712. Providence, RI 02901

- CAPACITOR kits: Direct lrom tactory beats dis-
CABLE TV convarters 339.95. Increditle 36-page tributor costs. Aluminum, tantalum. Send $3.00
calalog tree. ETCO, Box 762, Platisburgh. NY tor Inlo and 3 samples. STEELE INC. Box 422,
12901 McKenzie. TN 38201

ORDER No. 17TAE0E?

AGUTE .
PLATTSEURGH, N.¥. 12901
Tel (510) 56187200

MICROWAVE yagl antenna for MDE complete
with hardware. type N connector $49.95. SIGNAL
ELECTRONICS, 4027 15th Avenuve, Brooklyn, NY
11218

BATELLITE ielevision information— bulld or %JE
your own sarth station $3.00 U.S. —SATELL
'!'EI.ZEVISION. R.D. 3, Oxford, NY 13830

AF spectrum analyzer. ASL mode! 8622, 10 io
1,000 MHz, 3-inch CAT, manual and appication
notes. weighl 22 Ibs. Excellent condition. $895.
M.W. ROBERTS. 1694 East Tompkins, Las Ye-
gas, Nevada 69121, TO2451-3517.

TELEVISION downcenveriers 1.6.2.7 G-l-_!.z
$99.95 assembiled. Datalls for starmp. GW ELEC-
TRONICS, POB 688, Greanwood, IN 46142

LASER hantbook wilh burning. cutting, Auby
Reds, Co's. complele plans, books. and Parts.
Send $4.00 to FAMCO. dept re. box 1902,
RAochester, NH 03867

TELEPHONES, answering machines. dialers,
spbakerphones. accossories Wrlte: CONSUM.
ERS’ TELEPHONE, 69-A Smiih SI1., Glen Head.
NY 11545

SUPREME dinumm manuals, radio-television, 14
volurmes, apeclal onty $25.00. BEITMAN, 1760
Balsam Highland Park. IL 50035

SME lonearm $79.00; Dynakii mark K arnpa (2)
$220.00 new & sealed. RAIBLE, 1726 Benllgy,
Los Angelas, CA 90025

CONCORD

COMPUTER
COMPONENTS

1971 SOUTH STATE COLLEGE ANAKEIM.CA. 92806
VA waS1I RCnsRCE (714)937-0637 Wil 0NO( P $1000

CHlaemp 400 51 50 +OF &1
n0 00 Ar g and el oute 1) 000 tepiof i condhet i CAL RES EDD A%

EPROMS
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APPLE Il Computer <
with full 48K of memory! =

APPLE EXPANSION KIT
16 MemoryAdd On ¢ 4750

MEMORY ADD—ON NiT
INCLUDES INSTRUCTIONS.
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EDUCATION & INSTRUCTION

UMIVERSITY degrees by maill Bachelors, Mas.
fars, PFh.D'8 . . , Free revealing details. COUN-
SELING, Box 317-AE 10, Tustin. CA 92880

HOME study degree program in elecironics engi-
neenng. 75 Bpecialized courses also available.
For Information write: CIEE. P.O. Box 9196, Pitts-
burgh. PA 1522

MAKE hydrogen fuel: Build generato:s with mate-
rigl from Hardware atores  lllustrated manual.
$10.95 ppd, NEGEYE ENGINEERING. Penns-
boro, Wy 26415

TECHNICIANS, habbyisis. "Wire wrap like the
protessicnals.” Send 54.00 for fcrmalive arti-
cle. ALDOR ELECTROMIC SERYICES, 2961 In-
dustrlal Road, Sulle #212A. Las Vegas, Nevada
89108

PASS FCC EXAMS

LT R - p—

revrepndt St it w2 cderie Bl e

saytad on B v FOC smam Pl “Bail §

By ™ Aoy ToOL Foaviedt LT 34 pustpand

Whmrmryam b G BTy |

COMAMAnD pRODUCTIONS |
Aogrrrppe g vt

PQ. B UTee

San Frmvimcn, CA 94126

PLANS & KITS

DECODE Morse and RTTY signals off 1he air with
new Morss-a-word or ATTY reader. Morse key.
Doard also available Kits or laciory wired. S5end
1or details. MICAROCRAFT, Box 513A, Thiensville,
Wl 53032 {414} 241-8144

PARABOLIC screan mash dish knk for weather

and television satelila receptlon. Pre-cul, ready

1o assemble. Sizes up t0 16 1oot avalable, Busi-

noss size 5.A S E for details to: MARBLE ELEC.

g;lonr:lcs 32 Sea Street. North Weymouth, MA
1

TELEPHOME calls recorded automaticaily, unat-
lendad, build yourself lor iess than $10.00. Detail
plans $2.50. GARRETT ELECTRONICS, 6451 Im-
perial Avenue, San Diego, CA 92114

7-FT gisnt screen TV . _ . Enloy theater-size TV
Programe at home! For latest improved instrue-
flons and complete kil, sand $15.00 . . . SHIU
NG, Box 3276-R, Seattle, WA 96114

ELECTRONIC foys and games Build your own
and save. Plana for 101 $5.00. MICRON. 210
E Beolcrest Road, Balair, MO 21014

CONYERT TV 10 project t 7' Plciure results equal
expeansive Projectors! Easity butlt for under
$20.00. Instructions & lens $10.00. GEMIAL
PRODUCTS, Box 273, Woodbridge, NJ 07095

CATALOG of slecironic designa. Accessories
for CB, ham radig. sterec and PA systems. tele-
phone. and more. Catalog sen: free upon re-
quest. PETER-SCHMITY ENTERPRISES. Dept.
RE. POB 07071. Milwaukee. Wl 53207

1, 3 YVoll, 3amp,Reguiated Power Supply.
Great for TTL Projects.. ..31950
2. EMM 42004, 4K Slatic RAMS, Ceramic
A local memory boards manufaciurer
closed. We bough! the new memory
boards and 100k these 4200A siatic RAMs
out. They are tested and 90-day guaran-
teed 100% good.

Prime tesied 42004 3K RAMs 35 50 ea.

3. Super Saver. Micro PD411, Ceramic 4K x
1 dynamic RAMs. .. .8 for $10.00.
WE BUY SURPLUS ELECTRONIC
INDLISTRIAL iINVENTORIES

DELTRONIKS

3131 BUFOAD MIGHWAY e
ATLANTA, QA 30340
i -4 -0

CABLE TV descrambiers and converters. Build or
bv. For Jnformation send $2.00. CAD COMPA-
NY, POB 26, Hudsonville, I 49426

© FREQUENCY COUNTER 35MHz

I-I one @ CAPACITANCE METER JoF to 999KuF|
n

H & SOUARE WAVE GEN. 1Mz to DOKHz-

O OHMMETER - 3.58MMz Xtal -

AsQulated PS~Flve

A" peadouts—Low cosl TTL Circuils= Automalic

Decimal Placemenl=Be AMAZEQR =Bulld it for

$50 Of lens. | Pulchass the Blane, sichad P.C,

board 4-3/4" by 8-3/4'"end front panel decal

for $15.281 BAGNALL ELECTRONICS,
479 May Straatl, Falrtisld, Conn. 06430

KITS & COMPONENTS

INTEGRATED circuits TTL, CMOS, linaar, many
hard to find 5" and "LS" types, resisiors,
capacilors, 1C sockets. diodes and more, WEST.
LAND ELECTRONICS. 34245 Ford Rd.. Wesl.
land, B! 48185, (313) 728-0650

WANTED

PRE-WWIIl and aarly telavislon ssts wanted. Will
pay 1op dollar for any sl feaiured In Juna Radio-
Elecironics issue ARNCLD CHASE, & Aushiaigh
Road, ad. Wes! Hartford, CT 06117

WANTED SB-104 with seriasl number 00450,
01505, or 02514, Reply to: EVELYN WARNE-
BOLDT. POB 274, 51. Joa, M| 40085, Siate price
& condition.

WANTED: Lafayatie hi fl kits of the 50°s, particu-
larty KT 200 tuner. K HARRISON, P.O. BOX 24,
Terrace Park, OH 45174

COLLECTOR wanis early Hallicrafters Sx26
5X25 S20R SX 18 HT9 oihers| National. Hammar.
lund. All letters answered! ROMMNEY, Box 5247,
Sparnt;nbum. 5C 25304, Keep this ad! It dossn™
rapeat,

LOGIC

:i__lwi b‘ PROBE
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& L
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COMPUTER
COMPONENTS

1971 SOUTH STATE COLLEGE ANAHEIM,CA. 92806
(718)937-0637
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RADIO-ELECTRONICS

3

EAD THIS!

And put up to $10.00 in your pocket.

Indicate the otfer you prefer:

1 Year—12 issues ONLY $13.00
{You save 52.00 ot pewsstand price }

2 Years—24 issues ONLY $25.00
{Save More! $5 00 off newsstand price}

| PAayment enclosed
14 issues for $13.00
{You save S4 50 off newsstand Price.)

] Paymant enclosed
28 issues for $23.00
{Save More! S1P.'.'IJ oft newsstand price.)

Extra Shipping: Canada 53.00 per year, ail
other countries $5 00 per year

] Bill me
[J Check here [t this is a new subseription.

[J Check here If You are extending or renewing
your subscription

Name (please print)

You can save up to $10 when you
subscribe to Radio-Electronics—
and have the best electronics
magazine of all delivered to
your home, often before it runs
out on the newsstands! Every
page of every Issue is packed
with electronics news and
excitement you won’t want to
miss. Make sure you get every
issue, and save money, too,

Mail the money-saving coupon
below today. Get all the excite-
ment, every month,

SUBSCRIBE TO
RADIO-ELECTRONICS

SAVE MONEY, enclose
your payment and you
get TWO EXTRA
ISSUES per year.

Get the Best—Every Month

State Zip Code_

41K0

Mail to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLORADO 80322

WwWwWw americanradiohistorv comm
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GO

The unique
and valuable
components of the MicroAce

The Microhca 15 not just anather Dersonal
computer, Quite apar from its exceptionally low
price, the MicroAca has bwo uniquely advanced
cOMpPOneNts: the pawerful BASIC nterpreter, and
the wmple tesch yourset! BASIC manual.
The umgue versatie BASIC interpreter offers
remarkabie prOGrSTMING ddvartages:
® Unique "one-touch’ kay word sntry: the
MicroAce asliminates 8 prest desl of
trasome Typing. Key words (RUN, PRINT,
UST, src.) have their own single-hay sntry,

® Unique tyniax check. Only ines with corect
syntax are scospiedd WO programe. A cumor
Identifies errors mmechately. This prevents
enty of long s complicaied programs with
faults only dacovered when you try ® run
them.

® Excellent Strng - handing capability — lakes up
to 26 atring vanables of any length, All #irings
can  undergo  alt  relstonsl  tests e g
comparison]. The MicroAcs aiso has 3tnng

input to request & Bne of text when
necessay. Stingk OO not nesd to be
dimansioned

uUp to 26 single dimengion arrarvs.

FOR/NEXT loope nested up 26.

Variabie names of sy length.

BASIC language aho handies full Boolean

arithrmetic, condmonal sipressions, aic.

Exceptionslly powertul edn facilities, allows

modification of sxmting program lines

® Randomuse function, usetul for games ond
secret  Codes, as well 85 MOre  Senous
applications

& Timer under program control.

A Mic

The [Microficel

® PEEK ol POKE enable entry of machina code
instructions, USR causes jump to 4 user's
maching ianguage wub-routine.

#® High-reschition graphica with 22 atandard
gruphic yymibols

& AN charscters pringabée n
pogram control.

® Lines of unlimited length

reverse  under

‘Excellent value’ indeedl

Foe just $149.00 {exciuding handiing chargel you
get everything you need to build & personal
computer st home... PCB. with IC sockets for all
ICs; case, loads 1or direct connection (o 8 cassette
recorde: Bl telenvmiion (black and white of color);
everything!

Ye! the MicroAce resity I8 8 complete, powsrful,
full-tacity computer, Matchung OF SUrPassing other
Personal computers st sveral Lmes the price.

The MicroAce is programmed D BASIC, and you
can use i 1o dS quite literdlly gnytiung, from playing
chess to manaQing 8 business

The Microhce i plessantly straghtforward [0
asemble, umng 8 hoelipped soldanng bron. i
imumediately proves what 8 good job you've dona:
connect it 98 your TV ... nk it 10 the Mains adaptor

. and you're resdy 10 go.

Fawear chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price o its
remarkabis desgr the whole system ia packed on
to fewer, newer, mors powerlyl and stvanced LS)
chips. A single SUPER ROM. for inetence. containg
the BASIC imerproter, the character sl operating
system, and monitoe, And the MicrocAce TK byle

Licanead by Sincleir Ressarch Lid.

B ) rocomputer
£ )\ foreveryone at
a Micro Price

- a new generation of
miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit

Post and Packing FREE
{Add 6% Tax for Shipments insice Californisi

RAM leapsndable to 2K on board) 5 roughly
aquivaient (o 4K bytes in & Sorventional COMputer
— typically storing 100 knes of BASIC. (Key worde
occupy only & singhe tryte.}

The dplay shows 32 chacacters by 24 ines.

And Banchmark, Tests show that the Microdcs =
faster than ail Other DerSONS COMPUTers.

No other personsl computer offers th unique
combination af high capability and low price.

The MicroAce teach-yourself

BASIC manual.

If the features of the BASIC interpreter mean
Itttie to you-don't worry, Thir'ee all exDidined in the
specially written Book free with svery dit! The book
makes Maming ey, ewciting and ergoyabls, and
ropiRmants & course n  BASIC
programmeng-from  Fret  principles  to  complex
pograma.  (Avidable separatedy-purchase price
refunded If you buy & MicroAce later.)

A hardware manual i5 also ncluded with svery kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce i@ vy high: use the
CoOupon to order todey for the earliest possible
delneery, AN orders will be despatched In atrict
rotaton. M you are unsuccessiul D constructing
YOUT bit, we will repair it for 8 fee of $20.00. post and
packing FREE. Of course, you may return youw
MicroAce as received withn 14 days for & full
refund. We want you to bg satished beyvond all
doubt — and we have no doubl that you wall be,

containg...

Your MicroAce kit

® Printed clicult board, with
IC sockets for &l ICs,

# Complete components set,
inciuding all 1ICs-of
manu! actured by selected

JOIN THE REVGLUTION - DON'T GET LEFT

BEHING - GRDER YOUR MICRO ACE NOW!!

. _ % N B 5§ & N B BN BN B N B |
Send Check. Money Order of Quote your Credit Card Mg, 10
MicroAce 1348 East Edinge, Santa Ana, Calitornia, Zip Code 52705,

WwWww americanradiohistorv comm

workd-lsathng supplers I or phone (71 547 2526 quoting your Credit Card Number. I
& New rugged kiryboard,
touth-sensitive. wips-clesn. I Cuantity  Descrption Und Prcs  TOTAL e I
. . .
. Eeadvmm cr:» MicroAce Kit 1K | $149.00 Oiners
Lot E Check
connection to domestic TV MicroAce Kit 2K | $169.00 Money Order I
and cassette recordes,
[Programa can be SAVED I ot $10.00 Maall Coatae I
and LOADed on o & 1K, Uparade Kit s
portabie casaettn recordar.} I el : oa ot Card Na. I 8
® Mains sdaptor of 600 mA S e Cokfeenia TOTAL 8
at VDC nominat Exp. Date @
unregulated. m
® FREE courss in BASIC Neme 2
programming and uses I I ©°
manual. e 8
L:
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FREE PREMIUMS SURPLUS

Free Soldering ron with any order !otalling 525 lo 598,
Free Speaker Kit K350D6 wilk any order 10talling $100 to §24¢
Free Speaker Sys1em B300C10 with any order tmalhng $250 at mere

"SELECTRIC” SPECIAL!

"SELECTRIC" TYPEWRITER TERMINAL

iwums aro Li31ed
Jusl bmagine: an IBM Model 725 "SELECTRIC” typewriter built Into
Tu BES a compleie table-top RS-232 terminall These surplus tarminals were
T8% OFF Staeves of B Internationz! Servicamasier Brand formerly on lease and appear to be in goad condition (we test 'am to

make sure tha printe; is funclionafl) These fantastic BCD-Coded
terminals featurs:

v »15" CARRIAGE »134.5 BAUD 1/0
W « 725 ‘SELECTAIC »88 Character Set
e «A8-232 1/0 +6 BIL BCO COOE
oo iR +132 COLUMNS «Atiractive Case

e a8 «Sim. to 1AM 2741 «Uppar/Lower SHIFT
joeeg »$10. Typewriter Kbd.

& «MAX: 1§ CPS RATE ONLY

it

»10 Chars./Inch 84692‘0 !

s=Ramavaabla Type Sphare

i

While we will check out each unit, we MUST ofter these unique
bargamns “AS-1S7 Meaning they may need some service but are
basically operationat. Add $2000 for packing crate. you pay
shipping on delivery.

ALSO tHCLUDER: Type ball. YO ireul boards, powsd Supply § some dats Sorry, nd power

i}

B d INCochd
—SPECIAL OFFER!'—
3:: %‘?gmzr OIt 1he Full Price— 2 tor 377 50¢c¢c
“SELECTRIC"* PRINTER nAIN?!INANCE MANUAL
JUST M We mow have Wilabls »Om4 [ I3y Thage
b MOAE EROUTn Manuaty we've Shen Wil worth she prce' . OMNLY *28. OOu
C RALECERC e s Foldemars
1 Mig BKL * 1NpUt DELUXE 3FWAY c F
Powec, 50 wit man : ol L5 Associates, Inc.
——— ::.\lr a‘g: uut ADDARESS WAREHOUSE [5]7_]372 -Bh36
Z.WAY MINI o M T ; T =]
13X 5oz wcoun 3 War
Rl s CIRCLE 43 ON FREE INFORMATION CARD
1 nput Povesr: 30 . oS
watly Ma + Mg Bht T Nar
: :L':; zg;'“ 4Kx16 MEMORY BOARD with 64 IC chips {2102}
Bl ) w in sockets. Super deal at $50 the complete board.
&:‘; S ) $29 AUTO SECURITY SYSTEM alarm system $7.00
W I i ] SPACE MAN toy module PC board w/musical IC
—— e synthesizer chip. ROM has & programs, wierd noises
sanciiTioe o TS & MUATUM YRS blinking LEDs $3.00 each
DATA STATION CONSOLE w/keyboard 9 inch
COMPONENT KITS monitor, power supply. Logic boards broken. $80
Experimenter/ by Send for details on this one.
Technician ‘ MRO Computer video monitor chassis 8 Inch, 12 volt used $40
Computer video monltor chassls 12 inch, new $50
£7.% ua, N AL TG £24.% ea. Hy Gain CB chassis, trunk mount $9.00
OB N S-dravesr cabinat
TOAB 25innn M Acal L00d aium D18 7St it Govt surplus walky
lm:?lowuin mw;"voc - - talky, used cond.
B Wen Radul LS80 Alum.  PO-M 5 Rit 47-55.4 mc range.
E&M@h el Ant. $5 sach extra.
AM25-8 300 in ket Carbon Fixed Fesstors  ASIZSM 1000 in ki With data.
;wm‘-?:%ge‘smus
Carbon FLd Revators  RM50-M 5000 in kit $25 ea 2 for $45
:m:;g:ews AN/PRC-8

RESISTOR SPECIAL 30-watl Boldering Iron L 2]
500 W% warl 3 § 0% Pusitons I.lﬂ:-oqht-mulw 2‘ SEE IN THE

roy g o PG work and s 2 2507 B DARKNESS
3 RSN IR viewer, portabie, new with
choice of one lens...close up,
¥ STEUEN PRODUCTS [l
g Requires & volt DC biry. $250
€ P.O. Box 698. Melville, N.¥. 11747 Paraliel ASCII-Il Keyboard
3 To order call collect et i~ Unused ....................... $50.00
z {916) 752-0060 R b e Red LED's large .............. 10/$1.00 ,
g 5 ;‘::c;':‘:éf%f E:‘SE: ::: A m":n : Shipping extra on all merchandise =
L Rl NT Croe 51000 -
5 Aooni‘;pss;rs;fmielgm.es TAA c,o.os.I. T Meshna Inc., PQ Box 62, E. Lynn, Mass. 01904
134 CIRCLE 7 ON FREE INFORMATION CARD CIRCLE 25 ON FREE INFORMATION CARD
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Radio Shack —Your No. 1 Parts Place™

Low Prices and New Items Every Day!

4000-Series CMOS ICs Barrier Strips Sound Effects Chip | 3" Solar Cell
New! '
 89¢ — .
As 119 i 449 9
[ Type [ CatMo Each
w01 | zsgann | 99 | | ey mementasc, e shons
4011 276-2411 89 e Taiais cftend Wt 28-Pin DIP
4013 276-2413 | 1.19 : High Efficiency
4017 276-2417 | 199 Termnals | Cat No | Each 'gr':?g:g;\mmﬁmm;&s'
4027 gl | LR 4 274-651 | 119 any sound imaginabée! Line-level Back In Stock! 0.45V at
:(51151; g;gg:j; W 6 274-652 | 149 output, B-15V0C. With data. 1 Amp in full Sunfight
4050 276-2450 99 Y 274-653 | 1.79 276-1765 449 276123 . 999
4066 276-2466 159 o Y W3
| New! [C Tool 16K Dynamic RAM Mini Lamps
Schottky Low Set New!
%a , New!
ICS | 695 Ol"l|y
Type | CatNo. | Eah l Eniarged 99¢
74L500 | 2761900 | .79 95 detss
740502 276-1502 79 Edh Pkg. of 8
;41,904 276-1904 79 Bullt-in Pin
craenrd | digh | Straightener 16.384x 1 bits i a 16-pin DIP, Ac- Long e red incan-
;1'[233 g;g':g:g :gg Hal inserion and exiraction cess nrrle250 nanossconds. Re- descenis for modeis,
740874 | 276-1919 75 focts handie all 14 to 16-pin de- fresh: 1 millisecond. Requires +5, ch.am,5 da.leolghu.
740575 276-1920 99 wﬂmé_s‘ slgl;:ihtoolseasnry grounded +12, and —5v¥DC. TTL compah- more BV, 60 mA.
741550 2761923 | 1.19 . -Se18.95 | bie. 276-2505 13.95 272-1144 6/95¢
7405123 | 278-1926 | 1.49 t 3
TLSST | 2761929 | 109 Speaker Terminals | Opto Devices Yellow 0.3"
T4L5157 2 t 1.1
7ALS161 | 276-1931 | 159 Low As | LED Readout
748164 | 276-1932 | 159 89¢ '
7418175 | 2761934 | 1.39 @ 1 New!
T4L5183 | 276-1936 1.89 ; 99
[ 7408367 | 278-1835 | 150 ® | 1
1
TTL Digital i 69¢ ' [ EmitterDetecior Pair, LED Pkg. of 2
ICS H Just nght for hifi, instrument or PA grarg::r s%urce Sansitive photo- o 4
speakers. Pugh-té Is Pt nsi BleCton t hand . 3.0V
Type Cat No. Each | wp o Is~gahu:-i?;a. Kl"s.la"ia:g" 278-142 1.99 se%hmont@dz’.bammf(:om-
7400 276-1801 69 | | conductor V" phone jack with seal- | (€] Phototransistor. Sensitve, fast mon cathods.
7402 276-1811 79 | | Ingphg 274-524 199 | response silicon 276-%30 ....89c | 276-087 Pair1.99
7404 278-1802 79 e I '
o By | bbhed (Wl Cases and Cabinet TV RF Modulator Board
7448 2761818 129 Up .
7473 2761803 | .79 Save v 33% s
7474 276-1818 99 ave
7475 2761806 | 109 . 29%
7476 276-1813 89 o
;433 275—1303 | 1,03
4 276-181 1.1 g
74154 | 276.1834 | 1.49 Hag, 1855
74192 | 2761831 | 1359 11 95
74193 2761820 | .49

[ Deluze "'Wood Look Cabinet, Metal sete off covar, rubber fewl
Yol Vi W 2262 (Reg 595} Seie 3.05

() Readout, Hokds tour 0.6° or #9 O.F redouts. Remavabie bracket
1 WMo mala 270-205 . (Reg. 3.95) Seie 2.6%

) Ciock. For MA-1003 car clock. B . Accapts 3 swiiches (nal
incl}, Bracket, 3Wp2W@” 270-303 (Reg, 5.95) Sale 3.95

" AC Cooling Fan

Qulet, Efficient

14%

Ideal for oooling hi-fi and ham
BqQUIPMENnt, powar SUPPHES, corn-

All 100% Prime from Ma-
jor ManufacCturers. Specs
and Pin Out Diagram In-
cluded with Each Device.
16-Pin DIP Jumper
Cable

399

Two 16-pin DIP plugs connecied by an

Em.dmswmmmuo.
wired AF moduie and Deck-ol- sei pnl.
Switch. Ch. 3 or 4 ot Produces Color or
bl w video, 315,000 Hz h- sound. With
wtrychons. Fars axte.

277922 | Sale 1195

%gul_ated 12vVDC Supply

2995

Clrcult
Breaker
Protected

18" color-indexed ribbon cable, Simpl)- pulecs. 70 CFM. For 120VAC Just Y AC 2 SA
fias finking up digital circuns 4.63x4.63:2 47" overall ous, SA purge, 214 Ve UL Bsted.
276- 1978 . . 3.9% 273-24% 14.95 2124 2995
Pross may vary st ndendual stores 8nd desiers ®
NEW 1981 Catalog Avallable Now! Come in nadlo ae
tor Your FREE Copy! {None Sent by Mail).
A DIVISION OF TANDY CORPORATION + FORT WOFITP’. TEXAS 78102
OVER TODD LOCATIONS [N 40 COUNTRIES
CIRCLE 63 ON FREE INFORMATION CARD 1

WwWww americanradiohistorv. comm
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* Eraser up to & chips within 20 minutes

* Mginta P d of one inch

* Special wonductive Toam liner siminates statie
build up

* Built-in safety (0ck 10 Prevent UV axporure

« Compact — oaly 7-5/8" x 2.2/8" x 2"

* Complets with holding U sy 1or 4 chips

HVS-TIE_. .. % -,

Jumbo 6-Dlgit Clock Kit

* Foui 6B vl tl0 .
ERmman sy Bibliay )
* Uil VALY EE LhiD
= B e R, minules s0d Bodd Tunetion
" Halnrh BV yopuealin To B leer
& Tormrviatinl ensl Lo
* 10 VAL agrution
& LI 0 1 Bour coaralign
" bbbt M AGMPOTEALE. € b 0w WD ETARITOS IR

$29.95
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LA LA N
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JE300

. h MICROPROCESSOR COMPONENTS '
(" BLAK-RAY Ultraviolet | ——macticHOPROCESS! s W] 2 netiona semiconouctor
Intensity Meter B by o 13 Sz EES = . HAM EAI.E
- & Drwni Bt (hovar perjol st - o
i e ia o
i Semecs Carn iy Bty T - o oon g | MM52900-2 MKt eamcaist. . 56,95 each
r; ey Syvies Gy . TR Crgrwis Gt G MR 4 i
-y Wy G 10 AT E e T e o i 4 E.'éf&"ﬁ?'fs???‘m‘:’?.’éi’.mwm
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THO MODELS: m e s e s i i O Al R
LONG WAVE e —— 'y B EACH $2.03) {100 EACH $260.00/01}
AND PR ST T e Faln "
SHORT WAVE Sy mmewa R M. EU X e e | g
MORI WA mar (MO ) - LD LB | 18 EACH $43.061 1100 BACH $450.00%01)
Meter consists of & sensor catl sttached to P ".:'muuu' e oS :3“““ e }: N:h:.?:‘rllgb!i L ek T 56.25 aach
T} fa Il [~ ) [PACURCIT TR e S & 7 ; a RAM A
teem G et | S SmmEm & ER.. F RSSO
Skt e
motely, whife connect i meter L | = amE e - Dy ik
ingdblv a:l-m extansion olord, Two | BMT, ;., ':ﬁ e i 7 5
models av — one for long wave | ToeE o oa e acuum Vise
and for short wave ultravielet, Read- PTG SR Dymmm W g 55043 40 Viatuum besed Tpht 4
ings SR ‘[‘wr square centi- '?:;" ;u:'"-“ﬂ 16 - :'EE e = chmm 1w ::m.'m"ﬂ"
meter. Weight: 11b, =T 1 o ::,.‘,:“ . ey |:: :wm::wm;:h
Completaly assembisd {includes sensor e ilins] [ripeasry
cell, rajuction screan. axtension GORdy | wemems gt ot Oy T AU R D M VV-1/.. . £3.49
contras) filer and certification report} | wwsaw G M A Y e "':m" . TRS 80
J-221 LonG wave bl el ouy Al et et el SRS 16K C - :
{300nm-400nml .. ... ... 524200 Rt oy A I sl e oo Y onversion Kit
J -225 oo L ; 5 = ey 1 Expand your 4K TR S0 Syytw 1o 18K
SHORT WAVE oM mll-t Cynamic : AT Wt peeow Aan :Ql COMen compheld wigh
{200nm-2800m) .. ... ... $260.00 (=  =ome 1 g T em ot bt 0 ek S92 504181 (MK Dynamia tama
=0 T T R ] v S
EPROM Erasing Lamp R LA o ooh e bt TRS-16K . . . $49.95
Lt AL II‘ w 3}
; e net  m  meagmr o JE610 ASCII
. o == =~ Encoded Keyboard Kit
Function OIGITAL
G H THE AMOMETER KIT il
enerator Kit LSk
* Ecow1 2708, ZH6, 17024, 5203Q, 52040, atc, BEER T 0 oo

oW

Fuard — AL B L 0 v e

BUlOpr B il PR A e

Teul

4% 10 1T w100°C

= Azcuspcy 11" Amminal
» CHieranm 107 P 3 mnive A Colnms Fapding
sl at Eam— Al wal) b L

ST FREL N

....... $£39.95

—

sBrght 00 WL somm, chth
odi o gy

® Uiy W A mizcn chip

*hmilchin dpr how s, mnuiie
il P

mHE wblcY wawabH @ 20 Tt

" S U] Wit CE

=118 ¥ AC cpartiipn

* 127 or 74 ke, opa pUon

“ingl Ml comporama, cam I

r

sl | rmngtir
LT L R o Rl

6-Digit ClockKit $19.95

Regulated Power Supply

User LMIOIK. Hest sink P =
provided. PC bosd con-

struction. Proveies & mded “
1 amp @5 voits Con wpoly up
1o 5V, 9V end 212V witn
JEZO6 Adapter. Includas compo-
nénle, herdwaere and instruenans,

e 3R x 5" x 27H
JE200........$14.95
oA ADAPTER BOARD

—~Adapts 10 JE 200~
o £5V, +9V and £12V

DEC/DC converter with +5V input, Torlodel h-
tpwed pwilching XMF R. Short circuit Brotection.
PC board conunstlon. Piggy-back to JE 200
toard. Sire: 3% x 27 x 9/E"H

\_JE205 ... ... . $12.95

CONSTRUGTION.

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

S .

The "DTE" Blank Dutk Top Electrena Enc
tadsy's modern sOmPUIE MU PmEnt #nd £0M b1 ued 0 bath indwstrml and bema. Thr
1 Preces Iy PRECilon mokded with an aribrnal U0t {edl Irgund) to scctit botn 100 and
bariom winels Thr pansis 81t then terened B8 %" Inick wbe mods the 30 Dipces 1o
provide macimum sigfity 10 The anclorure. For aasa of aquipmant meviciog., the rrarf
batiom pane thides bock o sloTied 1okt whale the (i of thr enclowure remans i
tact. Difterrnt pinel widthe ey br used whids Méntiining s common M otie outling.
Tht mohdad 140 §reces con 8130 Br Panniad to meteh any caned Colar schems

* M nyth spoxy molded
1.: l'h mu{n";run
L
SN rra bettom panel lor
oyt amd campdniat B
chaubiity,
Top ! bortwem punelr LBD thi
swm. Aldwe Type 1200
Tkl {gebd 1imc coforl lor
bant paint sdhanef ot
mied i e
Viotud 1ep and  bemiem
Pinedy Tor senling sificmncy,
HJH coRmnciin provile
wnlmited sppinatsgor

-

-

-

ety e 10 bload god |

Enclowre Farar

Moded Mo Wlth | FAICE
OTES | a0~ [ 579
DTE-11 | 10.65" | $32.95
DTE-14 14.00" | $34.95

— T

Tra JES10 ASCIL Kovleitd X % con ba siarfeced into
MOt By COMun e TR kil comes cOmphte
wnth gn il rade  ERYUoWd  GeriCh By
W2 aevel. Wou pnphail, SO TOF, Sl st DRWOC-
ot ard § cenched gemiin) Peevied weirbg bow-a The
atvbomd serbls regerss iy I 180ma sna =17V
W 10muh tor mpwrptgn. Fowrerpy G0 by i persers vy
125 dhardcitrt. woPss BRE 1mir dais ASCI ag
Fully puftest T weer dolfing Loyt prowsind for
cusom Sestwa  Caoy ek M uphier cam-anty
gy chererva ] Utdise o 2% WOeml ercor
teadipry Mamary Rl Ouigetn Sectly comparils
with TTL/DTL wr MOS gt #vove Faty Intarfiting
weith & 18 S0 dee B | Bim SN o I0r,

J_E61Q (Cam ant Michudod) 579.9§

Desk-Top E nclosura for
JE610 ASCII Ercoded Keyboard Kit

Compact donk oy wnslsmrs: Color-coordingted de
L’y cott Trigh [N IaR pdumimy Paneti il moided
ol Pl iy i Drumen. el M At ing hae dware
Hrt I%H 2 14X™W R A%TD.

DTEAK SN G e vt
SFECIAL® JES10/DTE.AK PURCHASED TOGETHER
Walux 5129901 .. L. 12498

JEBOO
Hexadecimal Encoder Kit

5\
FULL HMT
LATENED QUTPUT
WKEY KEYBOARD

The JEWOG Encoder Krybosrd KN P ovickis two wparits
b imad dighy B crbuacat 140 srquentl KIY entan
O Mlow ciract ~ g for bt Mo

or Bk memory cutwltih Thess shditons brys we
provacied B i gpir b sty upigh Ok Rapving g Bt
eutprt eiigids The suiparty wa 1Chad 3nd monmitored
with 3 42D reaciouty. A wachadied 8 LY a0ty 31 obe
Fraturns Ful $-bit letched putput for mercpocesm:

wik, Thrwe umw-gafing keys wih ong Deing tuitabie
aperaivon  Dwbpunce St Prowvaied for bl 1% keye
® LED renchouty o vavify metrwe, Eary leiwfic g woin

et 18000 15 Omby +5VOC retumact for

510.00 Mun, Ovcler

= U Fundy Only

Calrt Plosstonrcs Adid B% See Ton
Fovitage - Add 5% phai £ Inmrgncs {if desawd |

—
ameco

Spor Bhaats — 254
1981 Carabcg Avhilable — Send 814 mamp

PHONE
ORDERS
WELCOME
{416) 592-8047

MAalL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY RAOAD, BELMONT, CA 94002

PRICES SUBJECT TO CHANGE

10730

JEGOO {Cara u:hdulud’ -529.95

Desk-Top Enclosure for
JEGOD Haxadecumal Xeyboard K it
Compect defli-1op uChMiIt. Cober taoerdmated -
e chya weith light t0 Humimge Fanal snd molded
el P i o i SR, Inglsdey ety hardwars
Siraz 3N7H x DI™W 1 $XD.

DTEHK . ..o oiuininnnn.

aldc o -$44.95
SFECIAL' JEGOO/DTE MK PURCHASED TOGETHER
tVatur $104.90) 599.95
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= RADIO-ELECTRONICS
o

' ICRO"
DON’T ART

FU H G ET NOTION DETECTOR: Features inchude transpar- | SUBSCRIFTION TV EDUCATIONAL i
ent, ophcal IC comgietaly ausembled on Crcuit | Fours 12 TY vt 8 pour ios Sich v con't e 1y 2

board with necestary capacitors. Extensive specy | Lo Lo s s ess by el e e Acemcisd

CIRCLE 80 ON FREE INFORMATION CARD

gaggcsyRyee

=

FREQUENCY COUNTER YOLTAGE | TRANSISTORS
CHIP SET ';;;;-5;-:2150 Ggrter- s 22222 e IBEETIIEI{E;IES

; 20T sus
o e T L (R 293904 evu u “
T muntt e
b st rer weme i B4 193908 +x-
ﬁ A Lp bt 5/
Uy 128, SO VOIL oo
Bulld a 7 Digit ww  ZL M| 2M3085 g =
.t Portatve Counter B 2 L LLLE -

1o e, Dais b

o= oy
B G b

o L L Lok L

w
-
L+

Sl
10
.20
90
X
0o
50
3.00
80
80
.50
00
20
°0
20
<20
fic )
<20
0o
8
15
.20
.20

THat:?  #s 73
150 W B3

A 5.24288MH2 age || DIP SOCKEYS |1a RECTiFIERS
g Quartz Crystal . 16 1M4001  q0s K8
a -

LNfENMNﬁP”m——g”uN””N

-3
5N

‘e 1M4004 »0
CEnamIt oy
I 20 SR LS S

38 14007 M0 20

LU T
ot n
=10 AN

»e. marth Eevsii 450 1520

-

BIGITAL YOLTMETER ‘ON-A-CHIP|

L3 Tl imd148
ICL7106 (LCD) v v L= 2038
16L 7187 {LED)F11% d '
30 g7 dh e o s hate & PE SUPER PARTS

MMLE 0y, ULy Our B T N

AR W A Taauns | S

2S 1308K and appication nates nchated /35.00 ""&"‘.fn:'""?' hvmm
Q » & CRYSTALS—3 579545 Mz %3¢ B pref it Tl I e e mu"gui oven ty
MIM 10 pIECES PER TYPE iy 0 MH1 293 m- -suuun& ot b
JINBO LED's ey s
Green, 7/1.00-Yellow, 7/1 00 Rect. 10/100 | Sret med sicraaPE PrlpciImert—————— 138
' = | i
[ri] o —————
100 2 1500 7 SEG Diaplays {comp. prade) - Rt
a;g : ;g% I7/95¢-.6°/ 145 (specty an. or cath | {40 pin). with on board dhsders,
110 1 1 90 Al /7 RADIO 0K 200 0 3/500 | decodens/ 18.95-specs inchuded
980 l 148 Compk mfﬂTm;“ertd _ TENER DIODES—20Y | amp 10/1.00
220|1 1 1;‘ A7 ut 35V (17 depdy) 107100 “uz:-wl w‘ 8450
040 0 2.30 SUPER SUB WINT LYTICS :
0 60 1 360 ].Mﬁg‘ ) LmEAR
02 D 3% o byt e oen | S8 3 g ¥
0.50 3 230 1 -
i B 2 sclemmememue i § I
g 1l 6% oot gmizn | B8 2 BW 2
o 7 108 | DISCS— 001 1KV 25/1 00 1 50V 15/1 00 i e WM B
030 s 035 T hOTsNTVESIOR—100 | Mims v B 1A
e 2 130 USE _ sltcontaned um st 150 Domiz L Wi 1
2 ol 2 et mery | 85 BE
s sl i YOUR emiwwwm-saw | EEr M8
0.80 [ 1.50 WALL PLUG ADAPTER—5VDC & [60ma-1 50 ] L TE 2
055 d 280 S LM 7Y 186 LM M17 19
i T ) LT e o -
030 ¢ 150 e * DIGITAL NOTION /UMIT COUNTER BODULE W 15 o 130
A~y 2 = SERVICE (Fairchid) with large 4 cegt dnplay & specs- 700 | 143 R
085 o 150 : 3035 Microprocessor, | 7.00 L ¥0 19 371 100
100 1 2 60 L INTERFACE CHR-DE243 Ei“w 1: ﬂ’&’ fg
130 ‘ ! 3 CARD 16 e 170 extender for a sngle cho « P3 5.75 34 A
060 i 4 3 Tmulcnommwugw.%ﬂtwmvs_ Foregn orders $50.00 minimum pius
shpprg-US funds ondy. mswmmnmhwmum
3&2 g i [ ‘otrmn:"" ded ineneciate shippeng. MoJ, resdents sdd 5% sabed fan
gg 1 3 MICRO-MART o 552 SUMMIT AVE, WESTFIELD, M.J. 07090 « {201} 654-6008
2
6.50 o
0.50 1
056 1
0.50 o
0.60 [
050 3
050 8.50
0.50 2
050 o
050 1
050 7
050 g
050
050 2
050 20
090 J
100 3
140 3
3 :
10
90
&0
80
S0
&0
60

§pnoaporo~
Srn—DRoe s

S8R RN N R s RS L R N N SR SR SN IS RSB sBER R NR SR BB SRS 5EE

[-3-T%]
3%
p

*8
g8

FOR 10 PIECES AND UP. SEE CATALUG
PARTIAL LIST, 45K FOR DUA FREE CATALOG
1500 TYPES ORIGINAL
JAPANESE TRS & ICS

1000 TYPES

ECG REPLACEMENT

OTHER ELECTRONIC
PARTS FOR TV, STEREQ,
CB, CAR STEREOQ

ELECTRONIC PARTS SUPPLY
TOLL FREE: 800 227-0104
IN CALIFORNIA (415) 532:2711
P.0. BOX 5356 BERKELEY
CALIFORNIA 94705
VISA, MIC. PREPAID, COD. MO

CIRCLE 31 OH FREE INFORMATION CARD_ . CIRCLE 10 OM FREE INFORMATION CARD

BO38 racion ceatnalon « zsﬁ) [ 3 Whons
W%, €3, Dhaadan
Fon w1 @s m 1 STOLK YOUR

| COODIE @ox T | MERCURY weTtio

EELAY OPOT $2 45

e g O MPUAS WY e Yortkcal | Heritantal = .

LHIBD 35et i il Pt e o e PO 750, 8K | w00, K. 351'86’ 2o
LMS56 pen w8 e w990 W ow, 255 30, 10k, - m 16Kx1
LMT2Z3 zr mme g s Raadioe....... 30 100K, Thleyg

TRANSFORMEINE

LM7L7 aw w1 20w 1orn 00 39
LMLSC] tua famars b b ofty moaswr. ., 500 00 .‘::::,‘ 13‘::: 200m MK4116-2
$AL 33,

HHS6G o = 1Reat s ........ 3| 99 50 1%4.95 8 rw564

3 L e e AL

pm gy ool AMDONDBACK

‘WK T PaTHMR il Wil & o HLECT PO COMS 4 MY
toum IR (R amrd}, Ouwcr Tt Bal- 1 . 0 O™ SOen

L]
B + BARARDTA, FLA JI3STH
= e AT rym TS FLAY WHATH 0
Bttt A FTVTTTTY 0 B0vée mte. g UL G LR
Aln ‘l 50 TRIAC a X I Usa ALL wiBCHARBBE WS Byddamine
— = — - oRgas A
=172 [ pe—y m. e n .uml,r'-n.. -:\ LT AR T Y
. e $6 PLLILL ICLESE ANPRICIINT SORTAR
a2 J9¢ | 4

LEDS | i contraron ron ic :bl
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AUTHORIZED

TRS-805.......

COMPUTER SPECIALISTS

26-1056 16K Level Il System wlth Keypad.$670.00

26.1145 R5-232 Boord. 84.00
26-1140 "O" K Interface. 249.00 l

1 0 % 26-1141 “16” K Inserfoce. 3::3 1 5 %

26.1142 "37 K Interfoce.

DISEOUINT ' i ki wo  DISCOUNT

Off 26-1154 Lineprinter I 720.00
26-1156 Lineprintec 1. 1799.00
26-11BC Voice Synihesiser 3139.00 Off
= 24-118 VOXBOX. . 145.00 .
I— ISt 26-1104 Foctery Upper/Lower I. ISt
26-4002 Case Modilaction Installed. .70.00 26-1054
4K 1 Drive 26-1$06 Seripsii - Tape. 60.00 4K Level |1
$3499.00 26-1563 Scripsit - Disk. 85.00 $552.00
FREE CATALOG

UPON REQUEST
Model |I Cobol Compiler
$360.00
ALL OTHER R.S. SOFYWARE
FURNITURE, STANDS, CABLES

Cobol Run Time Package
$36.00

AND ACCESSORIES DEDUCT

10% FROM CATALOG PRICE

Acorn
CENTROMCS novation Cat Modem. . $149.00 Software
Fast 100 CPS Centronics ~ CCA Data Management Products, Inc.
730 Printer - 567500 SYSfem ................. 72.00 ]2
Text Quality Centronics Adventure Games P e, e
737 Printer - $850.00 Games 1-9 each. . .. .. --14.00 Stock Market- .9.00
Star Treh. 9.00
Block Em. 9.00
MICROSOET
UTILITIES:
System Savers. 14.00
Model | Basic Compiler. .$180.00 10.5% Disketies $45.00 EDUCATION:
Model ) Basic Compiler. . . 380.00 10-8" Diskettes. 47.00 Languvoge Teacher 18.00

© " 1-800-841-0860 Toli Free Order Entry

MUCRO FANAGERIENT SYSTENMS, INC.

Na Taxes on Out Of  pOwNTOWN PLAZA SHOPPING CENTER  Full Factory Warranty

State Shipments MN5CSECONDAVE.S.W. on All ltems Sold.

— : CAIRO, GEORGIA 31728
Immediate Shipment (912) 377-7120 Ga. Phone No. Larges! Inventory
From Stock. In the S.E. U.S.A,

YR30 Ix w ragiviaved tredemark of the Tandy Corp.
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1iams2y  the first name in Counters !
9 DIGITS 600 MHz $1299%

SPECIFICATIONS WI RE D

T CT-90 is the most versatibe, Tealure parked counter available for less m“_ Lﬂ:{:h:ﬁl:'\:{; |50 MHs
u?aanoow Mulllctd devign features clude, three uiecubl't gale tames, 3 Less than SO MV 1o 500 IMH:
I ey inaes ning digsts, gate indicator and 8 unxque display hald Aunction which boids the Resolutior 0.1 Hz {10 MHz range)
T w3 oy pavis o desplayed cownt after the ingart aignal il removed Also, 8 10mHz TCXO time 1.0 Hz {60 MH2 range)
:l?lar-lw base i mid wiuch enables saky Tero beat calibration chechy aganrt WWY. 10.0 nxgtm MHz range)
Opuonally. B mternal Wcad battery pack. e siemal time base input and Maxcro Display. 9 digin 04" LED
power high sabidity crystal gven tme base we avmlable The CT-90, Time base Standard- 10.000 mHz, 10 “T' 10-40°C. c
performance you ckn counl off Optioaal o pawer 1 ppen 20-40

7 DIGITS 525 MHz $992

WIRED
SPECIFICATIONS

PRICES:
20 He to 525 MHz The £T-70 breaks tu price barner on lab quality frequeacy countert CT.70 wired, | yearwamanty  599.95
Less than 30 MY 10 150 MHz Diehune features such it e frequency ranges - each with pre amplification, CT-70 Kis, 90 day parts war- ’
Less than | 30 MV 10 500 MHz dunl seheciable gate limes, and gais Betivity wnd ke a

TRy B8.35
:.:Dﬂéﬁszﬂ::ﬁ:ﬂ::“) wnap The wide froquency rans* enables you bo accursiely measure signaly AC-1 AC sdapler 198

100.0 Hz (500 Milx range) from sadso thry UTHEF with 1 0 ppen scewrncy - tha'y 0001%" The CT-M0 i BP-1 Nicad pack + AC

7 digin 04" LED ihe mnywer 1o all your messurement needs, in the field, lab or ham shack adaptee/charger 12.95
1.0 ppm TCXO 20-40°C

12 VAC @ 230 ma

(& 7 DIGITS 500 MHz $799%

Herd's a handy, genersl purpose oounler that provides most counsler
umuw B Runctioes st pa unbelicyabie peice. The MINFLO0 doesn'l hase the full SPECIFICATIONS |
warTanty $79.55 frequency rangr of inpul impedance qualities found in higher price units, bul Range 1 w0Hix 1o 500 MHz
MINILIOO Kit 90 day pant for banc RF 31918l mesmirvmonts, i canf't be bea¢ Accurstr measuremenis Sensitiily.  Less than 25 MV
warTanty 59.95 can be mude from | MLz il the way up 10300 Mz with g 1celbenr senssivity Rewlutiom 10 Hz (sow gaic)
AC-Z Ac adapier for MTN- Uiroughout the Tanie, and the fwo Bai¢ Gmes kel i sebect the raalution o ;'oxflhé;',.“:é‘l;’
Lc':z Madiat 2 AC EE denired A dd the micad pack optron and the MINT- 100 makes a1 wdeal addition e ¥

Tieme base 10 ppm 20-40°C
adapict/ charger 12.95 W0 your tood bt for “in U fickd” frequasicy chicha aad repairt Power 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

SPECIFICATTONE

Range 10 Hi 10 600 MHa2 The CT.50 8a Ie Inb bench that will wp10600 MHz

Semitivity:  Less than 23 mv 10 130 MH1 oy B dupt precision. And, one of 1ts best features 19 Lhe Resiva Frequency CT-530 wired, | yew warranty  $159.95

pelh i :;“ﬁrdﬁ::‘rﬁ:r MHE o 4aoiar, which tarmy the CT-30 o0 a digita) readout kor say receiver. The E:r;sfm’:"‘ 9 day pars 119.95
10.0 Hz ($00 MHz rangei adapier b rauly programmed for any receryer and B mple connecLion Lo te RA:L, receiver sdapier kit I‘:”

Display B dips 047 LED recerrer's YO lall that i required for upe, Adding the receiver sdapter a0 A | wired andire program

Tirc base 10 ppm 20-40°C wiy limits the opevaiion of the CT-50, the adapter cam be comvemienlly  med (send copy of receiver

Power 110 YAC or 12 VYDC ywitched on or off The CT-30. & counter that can work double duty! hematic) 29.95

DIGITAL MULTIMETER $99% .-

The Dl - 100 ffers profmeonsl qualey Performance it & hobbwim price.
Feprurm mchude, 26 Jffermt rorgrs wud 5 funcrione, 3l! pronged iy & SPECIFICATIONS:
D700 wired, | T el Corerenient, rol 10 unr formun bleseuremest are display nd on s berar 39 %:‘C:w 1000V o 1 KV. § ranges
T 5 duge, ¥ imch LED resdodt wrh decrmal ph
90 day pars Loy, current 1 Ampe, § ranges
E::aﬁ Ha AN 19.95 W"‘“"""""““" . upwllioroluuu;ll Fasiyiance g|ﬂ::?m Mp:nuhms,d ranges
AC-1, AC sdaptor 3.55 furngrs, rak g it ¢irtually good-gerocd They DAM-700 ks g ret, 8 handsome, Input
BP-). Nicad pack +AC fet Nach rugsed ABS case with convenient retractable tilt ball makes i an impedance 10 Megohms, DC/AC volts

adaptes/ eharger 19.95 ideal whlition 10wy shop Accuracy. 19.1% basic DC volts
MP-1, Probe kit 295 4°C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telrsoopic whap antensia - BNC plug. .
For high resol e hiph :-l‘;l: wnpedance P'mh M':J“ loading . . i For mewsurind extremely wesk aiprali from 10 o 1,000
llllu., P‘“ ' d - - 4 Fp " udad
U:’[nGr"‘ for PI.. L Doy probw. groeral purpose uisge 155 H.H:.Fl:n;l;am by plo
® Multrplies by 10 or 100 TR bl for CT 70, 90, WINI-100. 3950 o BnCC
% 001 Hz resolution! Color burst calibrathon unit, calibrales counter ® Great for iiffing NF with pick-up Joop
$29.95 Kit 53995 Wired agans color TV ugal. .. 23498 Kb $44.95 Wikt

1z wsa, 2izanceins, i e - A

b ey [ 3

e PHONE ORDERS vt N8O Oeer ']
BOX 1072 ® ROCHESTER NY i4610 CALL 716-586-3950 13 Orlnr winhir 110 i 1 30 M3 rppeidaets, mddl P vun

WIRED ﬁ $_

RADIO-ELECTRONICS

B

CIRCLE 18 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

i =
i INTERNATIONAL ELECTRONICS UNLIMITED
7400 5,18 TaSe 30 M55 50
. abd " d ¥
POWER SUPPLY KIT DISCRETE LED'S ': 781 18 7aES 0 Tale  ba
i e e e nm
i 4 R 5 'l A
My, S e e Jumgq LED M .20 MM .18 8 .1
LmidhT amd FRM)IOT cowulaiocd .20 dhd, ciffuies S 25 O MIS 9 MR M
1o supply Lo abiwe valtages. Ped. Clear or white 10/31.00 25/52,00 100/57.50 06 .20 7516 a9 T41E2 %
sest 1ink provided for +8¥ Green or Yellow 7/8).00 25/32.85 100/59.75 07 20 T80 L35 4181 .M
Famrs EwCLUBED SUBMINTTURE LED 7408 .27 7482 .25 TAISA  .B§
e 128 "d1a. ditfysed 7409 127 W) 5% Jalek  .8S
e Red ar Clear 19/51.00 25/52.00 100/97.50 7410 .18 7485 .50 P10 .50
+ dvodes $14 95er treen or Trllos 751,00 25/12.85 100/48.78 TS 29 e A2 MDY L3S
fepaciver 3se. 8 10-24  13.50ea L ey (R T
3 L] o = a
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PRDM Eraser

assembied 25 PROM capacity 53750

{with mer 369,50 6 PAOM capacity DISHAY
UL version 559.50 (with timer £54.50,

ZB0 Microcomputer

1smm 2 M ¢ 2K RAM, ROM Bregpd-
d space Er.mllu-n I1of controd  Bare Soard

szuo Foll Kt $99.00. Mondtor $20.00- Power

Supply K2 $35.00. Tiny Bawe 30 00

$-100 Computer Boards

801C Update Master Manual $55,00

Comp ICdata selector, 2700 pd masier reference
Ower 51,000 crows references, Free update

sermce rough 1900, Domestc postage 53 50

Modem Kit $60.00

LRE 7000 » Priater $389.00
10/ cobwnn ool Mmatmi ampact, 5id. paper
Iteriace gl parsonal Compabers

B 407320 verpon $405 00, Dpbonal Calkes
valabie

LRC 7000 priver imerlace cable for Super EN
with aoftwara 2600

P.0. Box 4430E
Sania Clara. CA 95054

Will calls: 2322 Walzh Ave.
(408} 968-1640

Seme day t¥pmenL. Rral bnd parsonly, Faciory tesied
Guaranteed money bace  Cuthly 1T 1 and oiher compo.
nents @ 1acigry poces

Compare teatures before YOU decade i Duy oy
OINEr COmg Thare i3 ng othar computer on

NiCad Ballﬂflnr}cnarqer Kit

that won'l hold a charge
mmmrwsthemuo.llmwmunul.
parts amd nFtrChons

Rockwell AIM 65 Compuler
G52 Dasad saaple g wilh fulk ASCIH lneyboan
and 20 colurmn Fvermar ponter, 20 char. sighan-
mone depray, ROM monrior, Ry sopancable
$I75.00. 4K version 45000 4K Assembler
mw BN B (etpeter im 0o

o0 Conps AMES '“

DPS‘I' $493 00. Moldld Pasbe

Multi-voli Com
-
Samp 12 Samg -t

!:lller Pntm Su992
uonou 5. =12y

of hardware $14.00, \h‘oocoym case 1000
$1 50 shupping

TERMS: $5.00Min. arder 1.5, Funds. Cal¥i recidenis add 6% (an.

$10.00 min. order BankAmericard and Mast®t Charg® and COD, $1.00 Inturames cptional.

SMpping charges will be added oA charge cards

the todsy muat han B the desrabie bene-
ity B 1or e money The Super
By sngle board computer tat does
iy big TWhgS It 18 an excellent COMputer 1o
umwiul-'rmq with 1tx
lnd;l'llrs radaty aapandad
-m aadvienal memory Fml Bayit. ASCH
Keyboards. vileg ] lipn. He

Before you Uy another ymah computer, see Kl

noiudes the tolownng teatures. ROM monitor;®

Sult.‘umem Snnqlnhn Ophonal

300ress daplays Power Supply Aucko Ampltier
&rfwmwultskxm

nupg«m;mmm.mnrwamrﬂ
Qraphics tarpl game. Mawy 3chools and never-
smesnmlu&wlllumdiw.
OEM 3 use 1l for tramreng and RAD )

Rmerrmr mmmw:«&wﬂ

of ih waranty repders, Full o

The Seper B inchodes o ROM Momikor 1or pro-
qram loadng, sddng nd exacuton with SINGLE
$TEP tor program debugping whech 3 nol In-
cluded 1n othery 3 the 52 pnce W SINGLE
STEP you £80 B8l the mHIOP ORS00 thep 00412
ting with the unique Quett address and cats bus
despliy? badere dering and afler executing -
structions Alwo. CPU mode and ingthuchon cyce
are decoded and csplayed on 8 LED mdkcatons
An RCA 1851 yden graphics chip allows you lo
connect1o your cvm TV with an inEIpense vioed
mOouktor 10 do graphes and qames There i 2
prahar tystem NChOud 10f witng your own
WG Of USKW Many Mmute P ograms. giready
writhen, Thet spealier amplher My i be used
W0 driee relays fof Comtrol purposes

A 24 ey WEX keyboard mciudes 16 HEX reys

# adAmonal cosl of nal 2t 21l Compare

- bedory you dwy Suprc EN K1 S108.95. High

address cpios B4 9%, Lew rddres: opllom
$9.95. Custom Cabined wiih danlled and labelied
pieaglass front panel 524,98 AR metal Expan-
won Cabmet. panted and nR screened, with
room for 5 5-100 boards and power supdly
£57.00. MiCad Bapniaty Memory Saver KN 55,95,
ANty and 00bom also asaembied
a1 tesvd

Guesttals, B software pubkicabon for 1802 com-
Puter users m ailadle by subscriphon for
$12.00 por 12 duwt maom $1.50. 1s-
sues %12 bound 518 50

Try B Cacoety BIR00. on AOM 5300,
onginas £ ¢ basrd 14.95. TH02 softwars,
Motws Viowo Graphcs 5350, Games and Mus<
$3.00, Ciup @ interpeeter $8 50,

Super Expansion Board with Cassetie Interface $89.95

Thes s truly an F200n0Ng value! The board has
been Jesigned Lo allow YOu 1o decide how you
want it ophondd The Super Expantion Board
comes Wil 4K of jow power FUNM fully address-
#ie arrpwetiere i GAK with buMt-in memorny pro-
tect and 3 catsefle imtertact Proviugns hawve
been made 1or Bl other ophons on e same
bodrd and i fris neally o the hitwood catwnet
slonfude the Super ER The board ncodes siots
lor up 0 6K of EPAOM (2708, 2750, 216 o T
2716] and & tully Bockriad. EPAOM can e used
Tokt thve manior a6 Tivy Bamic of oTter purposes

A IK Super ROM MOnilor $19.95 I avatatie as
an on boart dption i 2700 EPAOM which has
Déer progragrammed with & Drogrim ioader!
sdior amll error checking mult fke cassetle
el ety sOMware  (reocatable cxtsefte Wey
anofer exciyse from Duest B ncludes regester
vt and feadoul Dhock Move capabibty and
wiec graphucs driver with bhnlong cyrsor Break

points L be wsad with T regeter ik tedture
' rsolile Progeam butn uchly then foligw with
ungle step H yon v e Expanyion
Board and Super Monilor e mandor i yo amd
runfeng & Me push of 3 button
Dther nrt board apbons nciude Parsllel inpul
and Dutpwl Ports weth Sl nandshada They
allow easy connacson of mn ASCI keyboard ko the™
nput porl, RS 232 and 20 ma Curreal Lo0p for
telefype Of other dence M ON Doard and If you
g More mamory lert B bwo 5- 100 siots for
stutic RAM of wwieo boargs. Aso 3 1K Supet
Montor versan 2 with wideo ¢raer fof tull capa-
bty crspiay with Tiny Batic and 1 vide; wiwrlace
board Parsligd 1) Porty 59 85, RS 202 34 50,
TUY 20 ma I/F §1.95, B-100 34 58, & 50 pia
connecior gl with nbbon calle i SValable o
g.’».ﬁ for easy COMMCOON between the Super
and e Super Expansion Board.
Power Supply Kil fo¢ the complate system [see
Wulpupll Aower Sypply )

Announcing Quest Super Basic— SECOND GENERATION

A new enhanced version of
avavable Quest was tha first wiildmge
to stwp & fuf size Basic tor T ystems. A
complete hn::"aﬂm Super Basic h-y non Cenker

nicdudng féabng th soientihe
nm(mmbermoe- 1787, 32M|mtoef
2 belbon, mutt dim . $iring aTEys. Sinng
Manepuiaion, cagsette L basic,
Ja13 and machine lanQuige programs, and over
75 statements, W OPRT s

Super Basic now

EMmmhlncslmle IMF 0, hDuIH

in provisiems lor Stringy 1

Prinier Drivar, 10. user o m

Wbrary amd slalement Aonanbering

Easily adaptabie to most 1802 systens. Fa-

quiret 16 RAM minimeem for Basic 2l uer,

gmqmm Sourca Tisting 'or bols Senal and
srallet 190 Inchod o

Super Basic gn Caxsefie 340.00.

Gremlin Calor ¥ideo Kit $69.95
32 x 16 2phamumencs Lupin B
cobors with 6847 ctup, 1K at 000, Pugs
atnSuper EN 44 pan bus Ilnh-un res. graphics
On board RF Modutator KR 84,55

11 11 Adapter Kit $24.95 '
Pwgs into B 1 providing Suger BF 44 and 50 pin
pies 5100 bus expansion. (With Super Ex-
panuon| High and fow address drsplays, stile
and mode LED'S opbong) $18.00.

“Timy Bawc Exionsed on Cazsefle

1802 16K Dymamic RAM XK $149.00
Expatdabie bo 32X Hiddon reiresh witiodics L o 4
Mre winn wad states AGH 15X RAM $53.00
Subte £ 44! rxpansion boaed. 3 femate nd |
maje Bus. Board phoa 3 connectors $£22.95
1i.m
{mdded commands include Strimpy, Array, Car
1ene LD etc

5-100 &-S101 Exponsion

Supst Mositor WE.| Source Lisling

sm
15
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Super Color S-100 Yideo Kit $129.95
Expandable i 256 n 192 high resolution color
oraphics. 5847 with all draplay modes computer
tonfrolied Memory mapped, 1K RAM

bie ko 6K_5-100buy 18C7, BOSG. 085,

Ediloe Anzambier 2500
(Roguires minimum of 40 tor EA plus urer
spures)

THE Ty basic Source fisting $19.00
Supwr Monitor ¥2.02.1 Sourte Listing 520 06

FREE: Send tor your copy of cur NEW 1380
DUEST CATALDG. Inciude 48¢ stamp.

-
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Radio- S

Sy, at these low prices we carvwol inelude spec
Eleclronics

LIBRARY
COMPLETE?

will b charged our reguls prices. Pans may be

house numbsered or have dual markings.
SOLDERTAIL SOCKETS

Back issues are available for most

months of the last (3) years @ $3.00

each, postpaid. Please send your

B pin; 10025.95
14, 16. & 18 pin: 084,95 4. 28 pin: 30/84.53
20 i 40/40.55 10'pe: 20184.95

16K DYNAMIC RAM SPECIAL: B/539
THE PRICE 15 RIGHT for expanding memary
TRS-BO® -f end N, a3 well 43 many olhef mach ines,
Low power. high speed (4 MH1} Add $3 lor 2 d)
shunl Plus TRS 80" conveision mdiructhons-
=TS R s tradea b o B Tands gt

n 40128 12

A w0205 4z | B iH 201H5 1082
theck or money order tO: . Components not included g: :gﬂ"g ‘ﬁ:g I:Iég .é ;ggng S
a Yariable [unclicn generator { O ansss — 22" | W g™ ; D05 6%
RADIO-ELECTRONICS?® | HZ 1o 100 KHZ TTL. CMOS logic bevels &Ls iﬁ:g E{Qe g e
® Six regulaled supply voliages., all short 4507.5 4oz | = ;'.’ 4358M.5 12792
?&CgalisfviiipgszNT circuil proof, inciuding 5 voit 1 amp 43105 ez ¢ 493TkS 292
N York. NY 10'003 » Four logic indicators and debounce switches OTHER SEMICONDUCTORS
il 2 I‘“’ ]cuosb“’m“’:“d’“’l s ' gggépn’;ﬂwdﬁ:ff;ns?ig?u.as
® Two large breadboards. all poinl ko poin HPN um 2MI904 38
Name L i ronnections—no seldering m&m;m ;?3”'”
{pMease printh 1 . SHTEATLS sound IC Ls2.50
Address Everything is at the users finger lips. Oue MA10035 12V DC chock modute 13.95
{piease peini} Design Lab will soon pay lor itsell in time ]| SEND FOR FREE FLYER #4.41¢ v stamps
gLy === — e | || | L CUmPﬂﬂemes:}\;ings. An excelient aid i i 4 v o 7
for engineers. technicians, students, and Kedtrs uoderys|% wka 4NN = Sccaptiei ooy
State ————— 20—} poppyists 199.95. S e e e
Issue(s) requested: (if available) Free brochure
Month Year _ - CASCADE LABS B
4156 South Alder Avenue
Month - Yeer. Al[| Erceland. Washinglon 98248 - (206) 221-7483 GODBOUT ELECTRONICS
Bidg. 725, Onkiand Alrport, CA 94514
¢ o CIACLE 5% ON FREE INFORMATICN CARD CIRCLE 47 ON FREE INFORMATION CARD

BULLET ELECTRONICS i 0niin

NPN H]GH VOLTAGE 1‘59 AYI-HH) PROGRAMMABLE SOUND GEMEAATOR NE\H\ MUSIC FOR YOUR EARS
N Y e STl e g The AY3-3910 is & 40 pin LSI chip with Mres oscilintors. , EAR

[ eak) thres 3mpiiluce Controk, Prog: Amma bie nome Lo Burtat's Elcironic Mushe Msk e 101 has o n

FOA TV HORIZONTAL SECTONS. HIGH - k] MicroProcenior Chif with AOM [hat hat been

T A E HEGRE SRS e Munefs, 3N wnvelops QErdalor, and thres DVA pogiarmmed Lo BLEY tha hralll 10 10 notwl of the 25 PopPUlar

REPLACES comerters 1hel are conpolisd by § BIT WORDS Mg | lunes lated bow Esch tuna can sevufr ba sodresssd
INSOTE THAOTT, 2N PNSMAL o 0 gt oty oF caps requinsd. This chip hopked 16 an @ | 1GivIGull’y or played sesusacully o 1he push ol 8 burion

BOYSL, BUTMNL 25CHTI, INSAMD 7501046, The 3 chvw sequances Mg aciivaled 31 By fime by
ZNSEE TIPS58 AND MANY OTHERS D M rORT Ocesaon chip OF Buas (BOB0, ZOG. SO00 SAC JCBN |  3aparate swilth Clotures 56 whan Used a1 9 Jo0bed. ong
e 1ofiwEe controlled to Produce BIMmost By sound. 11 o0t can play 30008 whild 1w Olhars will Pty tHfieren:

Crumes TRhe Uit has & 3 wetl sudio Amp and will fus on
Wil piay (he8o note chords. make bangy. whistheh. sienl. | L ioyaC or SZVDE. OPtional 13 TWAC Irantformar i

RCA 40430 400V 84 TRIAC TO-86 . } Purasholn ANeS. O QIUME. 1N | svanabie Conptruction i very sumpi. work with By dor

LMI046 (CA048! Transator Arrdy

: mlh nas Deovnions ‘control Hs own memory | 18 ohm spsae, oF horn spREked |Nof Inchuced ) Tunes
CA30RS ACA Tramustor Arrey . - chip? wit ten 10 ports. The S requires +SV @ 75ma can ba remolaly progeammed uling & single rolary switeh,
LMS&T Tone Decoder . {nat inciuded) 11 dedired
OB PLL CMOS a3 sinndard TTL clock oscilstor. A truty incredible
tM3302  Oumo Comparator clrcuit, oL ”{F o e
. Of Oparyl on 11
28C1848  High Fraq NPN TO-%........... 61 $14.95 w/Basic Spec Sneet |4 peges)
MPS A0 NPH GEM PURA . R Ta 60 page manual 'fmh S-100 intarface insiructions snd T Taaitel * W 8w Tonll * Ppgiuajarh Chabvuat 3 ar Lppreglond i e
- 9 19 exampias, $3.00 satra, Db Dondte Arvarica, fovwtia ! Coibabdard L ind W ey Har ik
] ST ] Bl N N Tham
Sound Effects Kit $18.50 3 17T RESISTOR ASSORTMENT S o e - Ond Lt e Ot
A Qoced . i 5% ared 0P a0 W L] i darcan Al - . .
" Tt 5 -0 BB £ ot kit Bl el Sy ;:::. Lulaley = Wrestminioher Ciime ¢ Bligly Camy * Deniiieiing
i sl 1AL § 200 petes 2.00
I.Hm:umﬂuu. ¢ WATT AUCIO Abd KIT PARTS
m::':c\mu&m N-NI‘CI:"SM a..m‘éq"z«""-é:c"’;..ﬁ TLaw Bt Graoh Criver 80
WELOS AM B XPEMIYE AMP LEEL THiM ¥a THD @ b waiTd TGS ]
THPLE AT B D4 SOLMT KT pup ‘50
ULTAASONIC RELAY KIT Al
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 553 M
o EYE USEUP TO2SFT. APART. COMPLETEKIT. ALL bra] Vousge Pag 14 Pin Dip . 0
| PARTS & PC ROARDS. $21.80 | ™2 1Au|$v Reg "
{ THE PERFECT TRANSFORMER ] LD A SR =
| [@ M7VAC primary. VZVAC secondary @ 200ma | =% Opio natator wispecs )
Greal for all you CMOS. of low power TTL
ety * NOCORs
o Bl - g Projecis PC board mount 53¢ sa. /42,50
8 (o s T ST I A S e + SEND CHECK M O OR CHARGE CARD MO,
= = & PHONE QRDERS ACCEPTED ON
9 : " XAN SUPER DIGITS LA AND MASTERCHARGE ON.v
= BAEmbry PRSI, ot BT Gt Sl O e JIFT Pl LD I B JUMBO LED RED 2 5
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51 e e & O Lpagn s SRCRY B W 0 O B Do B o B0 COMMON ANODE . TK RES ADD %% STATE SALES TAX
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DIG,ITAL MULTIMETERS
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Dual Trace 5° 30 MHz
Triggered Scope

» 20 Hz to 100 MHZ rape » LED traplay J'ﬁ

o s 1 27905

TR
Generator wose 1sc1s Mosel LED-518A with rodes
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Preassembled Prolo  Proto Board wilh
Boards  Built-in Power

S\l 14995

Fuity assambied breadboand
comaad Iomr OT-595 sochets

Transistorized
LCR

s D759 buy SInpt and four /. iy e Bridae 20
¥ wiy bngeq posts 12995 4006 2e mugm-m SRS M Dual
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Sty?g @m Gireuit Te Tester 29 Q
Mode T£100 81 '\&_ s ety /

i a5 Modrt  Moget

e "°° S Weller® Gantrnlleddn
Masler Dutpu! Soldering™~%, Moeel wicow
Mogel [ Y] E 4 Station s ST S0
s ‘49‘-‘5— ot =il o e 15495

e Magnifier Lamp

EDSYN SDLDAPULLT® L.mr:"'. ke’
DesalderlngTuul $11535 1 i ot roter 1§ Y Prectbon grouns s pofihed

S i MogEI D507 Mogel £L-334A 31 625 § bater w10 r--“4.95':'

Dperates of one w uanm ar mm AC Moge| LAQ-S02A Wt pr
FHapter & Medsures Nductanie

Qpanling ssunce and ssaddc  pa)) jar Discount Prices

Model 1479F

€all tor Discount Prices

CAR STEREO PRODUCTS 5’!9'

In-Dash Car Stereos gpf:ze
B-Track Tape Player with Mode! $1A495

AM FM MPX Radio LPZ000-MITR ea.
\ “- ~  mgte T ’5250 Moz cemmeg magee

" Auto Reverse Cassette Taps Miniature High Fideli
& Player with AMEWMPX Radio g 7, Stereg Speake:!s

ot e 7995 i speaners
Cagsetie Tape Player wilh MAXI
Je D AMFMMPX Radio g —pgg S0UNY
sl Motel CAS 644 57 Mot

Stereo Power Boosier Ly :909:0& Mg $13 98
. t Miumenum o Lang Th
Wookt: = Soh Dome T u-:-'« g’

» &t;;uu ‘2495 ligg ' : w%um. m%m

SGET tICKOK 1699 SPEGIALS

In-Line Tester y RCA-VIZ
:lr:er:lz:ll:::w = Wedsures g ¢ Super Chro-Bar

Chess Challenger 7 Porlable Dscilioscopes ‘
« T vty of iy

15 MHz
! f Model W 5184 ot NE.C \ Dual Trace
Coynter s"m" o Al o ’ﬁé Tni
L' Thdst 3795 | . goered LMY
H v Mogulati Mode! 33 95 79 \.. Miniscope *:,.-"._a_l

33 899 5 :::5 d“l |3 IrE

15 MHz Triggered Miniscope
et 8513 Asg $haq g0 '28995
30 MHz Dual Trace

Triggered Mmiscope
Modrl MS. 230 Mg $358 1% 49995

*89 s
\ Portable VDM T
\ Multitester RC ,E;'.{“r!'i Sox i3 h . '~ CANON Calculator
lu Ml e ! 5 Periahle Prinler with
% s'?l‘s;'s: 42, o © T S ey
Model 1 now yMsze mw‘:f?ﬂ leg Moir.l—ﬂ_;; .'- = s6993

TELEPHONE Te,gﬁgﬁgm,,ng BSR X-1 9 R

DEVICES

MURAPHONE

Cordless  NY, 11735
Conkan Si, Farm
ge:ﬁgn;n"e i as:;asler Chatge &3?2&‘.’1‘5&“ W:"”“
R Py £ s=¢ Davng Ty :Bnnh\ﬂ‘e"“m i ’é:: (v}
‘7995\ " A S Nage 00 Aw 5340 S - VISA B cOD Rime TR T 8
| Lg 127995 $19995 524995 < Money Orcder | TR TR na o
. i 1ax
= GTE Flip- !;rgﬂll& E {3 i 31 Stale rasidents add appropreie saj§1 8 %
37 .
3 TOLL (80 00)645-9 ;
i K.Y, Siate cail (S16) 7520050 2
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RADIO-ELECTRONICS

3

100W CLASS A

POWER AMP KIT

Dynamic Bias Class A" circoit design makes lhis
unit unlque ir g class. Crystal clear, 100 watly
power putpul will Satisty the mosl Picky fans. A per-
fect combination with 1 TA-1020 low T.LW. ste-
80 pre-amp,
Specifications:
= Dulput power S00W RMS into 8-ohm

125W M5 info 4-o0hm
= Frequency response: 10Kz - 100 KKz
+ THO! [eas than 0.008%
= 5/N ratlo; better Ihan 8048
- tnpul senstivity: IV max
« Power supply: =40V @ § amp

TA-1000 KT

55194

Powar
o 1ran¥ orimar
$15.00 each

PROFESSIONAL
10 OCTAVE STEREOD
GRAPHIC EQUALIZERII

Graphic equalized have been used (0r years in sound

stydios and concart arenas but weré 160 exPensive

10 b8 considered Mo home use. New we offer you the

facility at an atfordable prios. This umt can extend

your controt of your Hi-Fi system by mmimizing the
non.inearities of the combined speaker/room sys-
tem Fantastic jeatures as follows:

» 10 doubde siide controly for two channers

» Cut out rumble, surlace noise and hiss

o Minsmizen speakerfroem nan-linearities

» Frequency Tésponse from 30H: 1o 16KH;

» 10 tong controls Plus géfeat. monitor and lape
selector.

» Conlrel rangs == 1205 in {0 octaves (30HZ, GOHE,
120H2. 24DHZ. 500Kz, 1KHZ, 2KHz, tKHZ, BKHI,
16KHZ)

» Operating voitape 117V 50/80Mz.

FACTORY ASSEMBLED UNIT, NOT A KIT

SPECTAL PRICE $117.00 ea

. MODEL 883 R

MARK 1V 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new steceo 1evel indicalor kit consists ol 36 4
color LED {'S per chavwi) to indicate the sound
Iirvel oulput of your amplitier from — 23548 -~ 4348
Come5 with 2 well-designed sk screen Crinlad pas
ti¢ pamel and has a seltcior swalch fo anow Moating
of Qracul! oyipur IMdicating Power supply I 6m
12¥ 0. with THG on board Input senfilivity con
trods. TS umit can work wath any amplifier from 1W
to 200W"

KiY includes 7O pes. driver fransstors. 38 pes
matched 4caior LED. all oiher electronic compon
2nls B boara ged fast il

MARK |¥ #17 331.50

30W -~ 30W STEREO

HYBRID AMPLIFIER KIT

1 warks in 12V D as welll Kit includes 1 PC SANYD
STK-043 tlereo power amp IC LM 1458 as pre amp,
all ofheér electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not In-
tluded 1 Produces ulira
hl-1l suipul wp 1o 60
watts {30 watts per
channel} ye! gives oyl
less th:? 0.11{. 1otal har-
monic distortion between
$ES50 PER KIT 1004z and 10KHz

BATTERY POWERED
FLUORESCENT LANTERN

& " FEJLTURES ‘-
+ Circuitry: designed for operafion by high
ell'leia:r, high Siicon transistor
which enabin Hlurnination maintain in a
slandard level even the battery supply
drops 10 & certan low voltage.
9 LW tool/dayilghl miniature Nuores.
cent tube
» B x £.5¢ UM-1 {3ize D) dry cel} battery
2 E:.’f llidiﬂcnsoor for rinanglgg hatteries
8 niess refieclor wilh wide angle in
$I0.50EA  reaging lumination of the lantern.

SUB MINI SIZE FET

CONDENSER MICROPHONE
Specitication:
Sensitivity. — 65dB * b
FEQ. Response 50 M 8 KMz
Outpyt Impedance: {K ohm max.
Palar Pattern: Omnj-directional
Power Supply 1.5V  {ov DL,
Sound Pressurd Level: Max. 1204
EMARP $2.50 ea, pr 2 fog $4.50 .

9 Staps 4 Colara
LED YU

Stereo level Indicator kil with arc-shape display
pantit This Marx 110 LED level indicator i$ 2 naw
design PG Doard woth an arc-shape 4 colors LED dis-
play (change color from red. yollow, green and the
peak output Indicated by rosel The power range s
very large, trom  300B 10 4508 The Mark 111 -
dicator i3 apphicabie to 1 wall - 200 watts ifier
ﬂr"“‘l voltage Is 3V - 9 DG a1 max 400 The
gircult uses 10 LEDs per channel. It s very sasy 1o
conndct to the amplifer. Just hook up with the
speaker output!
IN KIT FORM 513.50

COMPLETED URIT — XDT A MIT|
DCL pre amp. & power sreren amp with pags, mid
dre, tredie 3-way lons control Fully agsembied and

DIGITAL AUTO
SECURITY SYSTEM

4 DI6ITS
PERSOMAL CODEII
SPECIAL §19.93

This alarm protects ang itsell! Enterlag pro-
fected area will set I oll, sounding your car hom
of hifen you adt. Any change In voltage will alse
trigger the alarm inlo action. If cables wilhin pas-
senger compartment ark cut. the unit Protects vl
by Sounding the wizrm. 3-WAY PROTECTIOK]

All units lactory assepvhied and tesied — hot a kl’

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range ol tevel Indicalion
uses, oulbut and Input vollage, time related change
Temperature, ligh! measurgment and sound level, The
rroblcm of uneven bellllance cften encountered wilh
ED mrandtments as well as Jesign problams caused
by using several units of varying $iza are substan-
hally reduced, 12 LEDs in one barr
LED ARRAY

GL-1¥2R3 Red. Red. Reg

GL-T12N3 Green, Yeliow, Aed

GL-112M2 Green, Green. Fed

GL-112G3 Green, Graen, Green

5 .
(-]
20 L 5=
LED DRIVERS

1R 2406G i5 an |.C. specraily designed to drive. 12
LED. The number of LED I lineally diuminated ac-
cofding 1o the contral veltage Input terminal 21,
Dperating vortage 59 12¥ DC | 545 EACH
DUEL CHANMEL ¥U METER
P.C. NOARD AVAILANLE AT 54.50 EA.

PROFESSIONAL FM
WIRELESS MICROPHONE
TECY model WEM-16 ls a factory assambled FM wire-
1ess microphone powered by an Ak sipe battery,
Transmits In 1he range of B8-108MHZ with ) tranyis.
tor circuits and an omei-directional electric conden-
ser. Element burlt-in Blastic lube type case. mike is
8Y:” (ond. With a standard FM radic, can be heard
anywhere an 1 gae-acre ot sound alty was

|udged very goud.

$16.50 m’

FLASHER LED
Unigue desidn combines a jumbo red LED wath an IC

flasher chip.in qng pack Cp) jrect!
-V T\f Ko dro’vﬁ\g ‘r'neg'isl'nr‘r Eﬁiaﬂ Pulsﬁg{}

M @ a“ -
Cm—— T

2 for §2 .20

BIPOLAR LED RED/GREEN
2 colors In one LED, green and red. changes cotor
when reverse voltage sugnir, Amazing!

2 FON $1.60

SOUND ACTIVATED
DISCO LIGHT KIT
Lates: design electeonic eodor light croan, with bolh
sound and Line whpul, the three codor lights (not in-
cludedi will change ¢olers with the riythm of the
music. controlled by 3 ranges, low, middia and high.
Idear tor party, bar. of nome pnterthinment. Max con-
trolled oulpul 1000 watts per color (3 colors).
Kt includes alvminum cabinet. &) eiectioni¢ Parls
P.C. e and \Paaplppser
{Calor Drgan]
$45.50 pe¢ kit

TY-23

LCD CLOCK mMODULE!
+ 0.5 LCO 4 digits display - X'tal controlled cir-
cuits + D.C. powered {1.5Y battery) - 12 hr. or 24 hr.
digplay = 24 hr. 3larm set - 60 min. countdown tmer
* On board dual back-up Jﬂiﬂlts = Dual time zane dis-

play - Slop waléh functi
b.h'

lesied, mady to work Total Marmonic dislonion [R§s
walls per channel at B! Power supply is 24 - 38V
AC of DC. Compiete unit Assembled 548.50 ea
5050
SW AUDIO AMP KIT
*’ 2 LM 380 with Volume Conlrol
g o« Power Suply 6 18y DO
i ONLY 34.004 EACH
PANEL METERS
‘I A DRSOUA BSD .
B. 0- B.50 g
0. -3ADC  9.00 ea.
E D-100v0C  9.00 2.
Teoe MU-S2E  ‘crajes plastic cover.
Ll L4
L
ALARM CLOCK MODULE
ASSEMBLED] wOT A KITE
real ime formal ¢ 24 Moot alarm audig Outpul
* 50 mia eanntdewn Bmet * 10 min 3n00Ze control
SPECIAL TRANSFORMER
FOR CLOCK

than 5% at full power. Qulpul madmum I
Power 1ransiormes e
PROFESSIONAL
C. -50v0C  8.50 aa
— 2 Bmees Al meters while [ace with blatk
0“ . b
{iHdil 0.5~ LED 13AE
Features' * 3 digits DS™ LED Drsplays ™ 12 hours
B DALY $7.00 EACH
|FREE)

CIRCLE 22 ON FREE INFORMATION CARD

NIC1200 {12 hr) $24.50 EA.
NIT2400 (24 W) $26.50€A «
WANT TO BUILD YOUR
OWN BLACK MAGIC BOX
ON TOP OF THE TV FOR
FIRST RUN MOVIES?

e have ali the parte inciuding hard Ig fing
UHF variacter tuners and P.C. board
Call us for more Inlnrmation.
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FLUORESCENT LIGHT
DRIVER KIT

12V DC POWERED
Lighis up & ~~15 wan Fluo-
rescent Light Tubes, !deal
foe camper. DUtdooE, auto of
boat Kit includes high voli-
age coll. power transistor,
5 heat sink. all other electro-
With Cass OnlY mic parts and PC Board. g1
$6.50 Por Kit tube nal inctuded!

SUPER FM WIRELESS
MIC KIT — MARK Il
This néw desidned Ciccuil uses high
FEQ. FET transistors with 2 stages
pre amp Transmats FM Range (53-
120 MHZ) up 9 2 Docks sway and
with the ulra sensilive condense:
b microphone thal comes with The il
= allows you o Pick up My sound
within 15 0 away! Kit includes 31l
FMC-105  plectronic parts, OSC ¢oils. and P.C
$11.50 PEN KIT Board Power supbly 9 0.C

PRESS-A-LIGHT SELF

QENERATED FLASHLIGHT
EXCLUSIVE! 33.95 o2 Never worry abeut battery.
Model 179 because it has nonel Easy

I Larty in poChel and handy
10 use. [deat for emergency
tight It generates lis gwn
sleciricity by squeezing grip
lever. Put ona i your £ar,
boat, camper of hame You
may need |1 some lims!

ELECTRONIC DUAL

SPEAKER PROTECTOR
Cut o when efrcuit is shorted
] or over {oad lo Drolect your
amplitier ag wall as Your
spaakers. A must fer OCL

Cirtusts
KIT FORM
$8.75 EA.

BATTERIES
NICKEL CAOMIUM

P/S10.00
2 PRSI319.00 (\_\:7"“‘-7 BATTERY

ILLUSTRATED

LESS COVER = .q

Outonl: 3.0 ¥oits & 3.0 Amp/HEsr, fondists ol taree each
12 voll "D tare NKky) Codmium Ceils stacked and plattie
fum encazsurated Tats MR Drowiced A chen ead [or glet-
ttieat tonntchiong The .ntondual cel™ can by ot gpant I
feyrred Rated recharge rate o 30 WA, 1410 Murs. Sin
1% 7 4l 2 77 lorg Bew Sh2g AT excd paen, 10

G’ SIZE BATTERY PACK
~ 10C size m-cd battery in dng pack,
ives out 125 DC 18 amp per

r. All yresh code, Ballut from

I movie cameras Can be diaconnec-

d 1o use a5 Single ¢ cells Herd

o find $15 00 per paek 0 10 banene

ELECTRONIC ALARM SIREN
COMPLETE UNIT

Ideal for use as an Alarm Unit

af hookud 1o your car baek-yp 1o

make a reverse Indicatar. Light

Cutput up to 13008, Valtage siup-

ply & 1N

SUB MINIATURE
TOGGLE SWITCH

TRANSFORMERS
ALL 117 VOLT 1NPUT

4 AwP 18.50

3 AMP $10.50

3 AMP $10'50 EA
24V 61 0.5 AMP $2.00 EA.

!N E]; 8 P $3.00 EA.
v .S AMP $2.50 EA.
§3v 0.5 AMP $2.00 £A.

4BV 6T

REGULATED DUAL

VOLTAQE SUPPLY KIT
=4 3oy DC 800 NA adjusiable. fully regulated
by Farchud 79MG ang TIMG voliade reQulater | €,
Kit ineludes ail electra-

' nic pasts. filter capact-
tors, .G, heat sinks
and P.C. toard

$12.50 PER KIT

AA SIZE NI-CD "]t SALE
RECHARGEARLE BATTERIES
LIMITED GUANT|TY AVAILABLE
POCKET SIZE
AM-FM RADIO
TR-945 with
LED TUNING EYE

Hew design Dody with see
thru soeaker grilks

SPECIAL PRICE $16.50 EACH

TR-945

POWER SUPPLY MIT
0-30v D.C. REGULATED
Uses UATZ3 and ZN3U5S Power ¥
TR oulput can be adusied from Tl
0-30v. 2 AMP. Compiete with PC -
board and all elecironic parts.
Transiormer lor Power Supply, 0-30 Power Supply
2AMP 24v x 2 l‘?é $10.50 each

I.C. TEST CLIPS

Same as the E-Z ciips ¢ 75 :

HFISHER” 30 WATT
STEREOQ AMP

MAIH AMP [15W x 2)
Kit Includes 2 pes. Fisher PA
n nulcmmcmmcpms
with PC Board. Power supply =
16Y DC {nol includedl Power
bané with {KF 1% = 3dB]_ Volt-

Sopar
P ORY  1ge galn 3308 20mz - 20KH2

Gnly $18.50

AC POWER SUPPLY
Wall Type Transformer
Dutput 200 WA
Output 100 MA
Cutpu! 120 W&
Qutpui 100 MA

With 207 Long Leads
in Biack and Aed Colora por Pair

SOUND GENERATOR I.C.
Credtes aimas! any type of sound an shol, gx-
plosion, trafn. Car cragh, star war Dr@s. orpan exl
A bullt-in audio ampliti provides Moh level outpul

Operatss from one 9Y battery, 28 pa
dip: we subply the datas. $2.90 EACH h

UNIVERSAL
PROJECT BOARD

All P.C. doards are made trom high guality phensile.
predrlied In diferent Daiterns for differenl purpose.
Al Boards 1HE™ :ngie $04¢ CODXEr Hole Lpacing is
siandard 017, Fits all kinds of I.C. vansistors, capa-
Citors ang resrsiots, ldeal for schodl propcts, engineer-
ng desiq_:_-ni a_nu_gratﬂwlﬂc

miE

CIRCUIT FIT
a

L)
BE1 101

1% "
Fasb"
s

BEL202

11,75 EA
1.7 EA
S1.78 EA
$1.28 BN
1128 EA.
$0.05 Eh,

PUSH-BUTTON SWITCH
H/Open Contact
n-,': ] Cofor: Rad, whéte. B&se. Green, Black

£51.
‘ 1/Close plso Avauabie
\ 50¢ eath
LARGE QTY. AVAILABLE

BELIOT

a ULTRASONIC
1“&‘1. SWITCH KIT
*

Kit ingludes the Uiira Sonic Transducers, 2 PC Boards
lor transmurter and rececver. All electronlc parts and
nsiructions. Easy to build and a fot of uses such as

remele contred Tor T, Jarage door. alarm System or
cownter. Linit operates by 9-12 DC. 113.50

COMPLETE TIME MODULE

0.3 diflts LCO Clock Module with monlh
and dale, hour, minute and seconds As
well a8 $100 walch lunchion!d Rattery
and back up Kghl IS with 1he medulé
Size pt the module (s 17 tia. 1deal for
usé W aulo panel, combuter. (nsirument
and many oihers' 56 95 EACH

SOUND ACTIVATED SWITCH
Al paris completed on 3 PC Board

SCA will turn on relay, buzze:r or

trigger other cireuit for 2 - 10 sec.

(adjustable). ideal for use as door

alarm, sound controlled toys and

many other Bmmu, Supply voltage

S175es. 45 VDL 2 for 53.00

v HEAVY DUTY

“\‘ A CI;I: LEADEI
AT — A n
) lo“pi'on; 1“6,:“‘1:;? f‘o]!hg.ﬂ:fn:lsﬂg‘; o
$2.30pack

FM WIRELESS MIC KIT

115 not 3 Pack of cigarettes. Itis 2
new FM wirtless mic kit! New de-
sign PC board fils inlo 8 plaste
eiarette box (case included). Uses
a condensor miciophone 10 Allow you
16 have a betier respanse In sound
pick-uP. Yransmits ob to 350 Ittt
With an LED indicdior to u the
unit 4 on =FMM2Z KIT FONM $1.95

o’

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Towch Onf

uses T473 LC. and
12V relay

$5.50 aach

1 WATT AUDIO AMP/
Al paris arg pre-assembled on & S

mini PC Board Supply Voltage & IW

9V D.C. SPECIAL PRICE $1.95 88
LOW TIM DC STEREO

PRE-AMP KIT TA-10 20
Incorporales brand-new 0.C. design that gives 2
frequency response lrom OH: — 100KH: +0.5q8!
Added [eatures like lone detéal and 1oudness €0ntral
let you tallor rour own reguency subPlies to #li-
minaty Power fluctuation!
Specificalions: - THD. less than 005% - T.IM
Ieas than 0Q5% - Frequency response DG to 100KHZ
+0508 - RIAA deviailon: =0 248 - 5/N ralio: bet.
e than T0dB - Sensitvfty Phono 2MY 4%/ Aux,
1006y 100K « Dutdut level. 13% * Max output 15V
= Tona tontrol. bass +10d8 @ J0Mz/vrehle =10dB
? 15K - Power supply: +24 0.C @ 0.54
1t comas wilh requiated power supply, all you need
is m 48 C.T. rransformer @ 0.54
ONLY $44.50
X'tormer

$4.50 y8.

SOLID STATE
ELECTRONIC BUZZER

% o] 5
ST

Mint sizs 1Y x %" 1 ¥"
Supply voltige 1.5V - 12¥
1deat for Alarm or Tone Indicato:

AV FORMULA INTERNATIONAL INC. ow

a?c'ﬂ‘.n Sand 4100

N

e O -l ] T
a Phgna Griey AriapTas oh vk ¢ MC OMLY, MO SO0 Alsn Hewn VY U, By Sl
T1e8d AR MLHAN B HAwTHCRNE, EA 18138
yihi Mt

rOonE {31319
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b B For Detauad
T Cata ogud

= T

?
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Elecironics

B ¢ bkt inllle TV g S b 1901 T e

0 q h‘

o .
0 PROTECT YOUR CAR
@ a lo ASAINST MFTO THEFT

3 o
\ G510

iy g o oy P fow B e ) B0 gl
Sroum et

Come on. treal yoursell—and save money, too.
Subcribe to Radio-Electronics today. and make
sure you get all of the most interesting. mos! ex-
citing ang authorilative electronics reparting In
8ny magazine. month after month. Don'l miss a
single one of the upcoOMINg isues jJam-packed with
new-equipment tes! reports. projecty lo build. ser-
vicing ideas. and news of %0lig state, computers,
hi-fi. hobbies and everything elecironic. Save
maoney, too—as much as $5. off the newsstand
priceé when you subscribe to Radlo-Elecironics.
Come on. you deserve it—check off the money-
saving otter you prefer on the handy coupPon, and
start enjoying Radio-Electronics every month.

s L1

NISTY
WIREFWRAP TRICKS

FLASHING L.E.D.
Litronlx FAL-4404

ALCO HEAVY DUTY
BIHWATURE £2E T00GLE

e L T - Rated 10 Smpe & 130 ven
1 gl wiil = Cantprts sold alvst S P DT,
T1% posags - 3 Body S W™ dia
P v W 3 Eylimivinel ey " gl
e 21,70 ‘1.2'“‘ ety baile ki
g TR -y
L [
AXIAL ELECTROLYTIC i | ]
CAPACITORS e
MEDIEVDC  $1.808a
EAT Gl FERY RN T TV T
00 MED, 100 VDT $1.00 e, - ey -

FIVT g v 1T —
:"m WFD T VB 2 100 31,00
LR

DUAL 50K, SLIDE POT
Hnsas tapes §150 sach

Finch iomg 3 ok sl
Wnoka For ke irte 0 it

SO0K SLIDE POT rea test
we

POTTER BRUMFIELD
4 PDT RELAYS

14 g 1 Ty
q 1 3 ey tAC Y

"HYDC or
1A el

e
LARGE OUANTITHS Svan AN B

T4 EDOEROARD CONMECTOR
Tow BOLDERTAIL 1H™s 0

Get The Authority—Every Month aoxo

Hamp (Please print)

|
!
Address ¥ = - |
i ek |
City State 2 :
| Indicate tha ofigr yOu Préfer |
EXTRA SAVINGS K BNCHOM DNy
! [J 1 Year—12 isgues ONLY $13.00 [ Payment enclosad {:::d two axtira issues per year) !
: (You sava $2.00 off newsstana price.} 0 s =
Wl ma
I [0 T Years—24 1ygupy DMLY K25.00 I
{Save More! $500 off newsstand price.) [0 Check nete i you are axtending or renawing your
I ubscription |
I Extra Shipping: Canada $3 00 par year, all othar countries $5 00 par year, I
| Mail to: Radlo-Electronics |
‘. SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER. COLQ. 80322 ,’

® 31 7mhiong #2306 e ot T
LARGE QUANTITHES AVAILASLE
TRANSFORMERS | _ $tMeech i ding

116 voll primariss

IYOLTE & 20084 "
$YOLTE @ H0MA LaF. 2
124 YOLTICT, BIM0MA  $1.30
NAYOLTICT. S1AME 21
143 YOLTY 82 AMP [

PHOTO — FLASH
CAPACITOR
1100 MFD 330 ¥Ou 1B

3 < Yo Rt
'Eljh £1.80 Ench
3x5" OAKTRON

SPEAKER
Taz Magrel

BL.EQ pnch

LAMDE OUANTITIER AY AN ARLE

ALL ELECTRONICS CORP.

23 8. Farmon) Ave. SENC FOROUR FREE CATALOO

Los Angeles CA 30008
{213) 180-8000

Ficury b ' arwtrous ¥ Homarn
T AM . RPN
ibondyy whry Frisdey

byturday
1AM - JFM
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RADIO-ELECTRONICS

-
i

FREE

HLECTRONIC TOOL

OVER 5,000 HARD-TO-FIND PROD-
UCTS FOR ASSEMBLING, TESTING,
AND REPAIRING ELECTRONIC EQUIP-
MENT—MANY ITEMS YOU MAY NOT
HAVE EVEN KNOWN EXISTED! FULLY
ILLUSTRATED WITH PHOTOS, DE-
TAILED DESCRIPTIONS, AND PRICES.
FAST, OFF-THE-SHELF DELIVERY.
ALL MERCHANOISE GUARANTEED.
EASY TO ORDER BY PHONE OR
MAIL.

Here's some of the types of products
you'll find In this compiete catatog:

® Preclsion cutters and phers « Compiete
line of soidering supplies o Test in-
stfruments & Tool kils. cases & boxes,
& Solder-suckers o Wire strippers ¥ Wire
wrap tools e anti-static handling mater-
ials o Circuit board hotders e Uttra-
sonic cleaners ® Technician's benches
» Optical Inspection devices o Special
electronic adhesives & Power tools

..Plus much. much more.

Conlact East, Inc., Depl. 4072, 7 Cypress
Dr., Burlington, MA 01803

P e ey g g g T g e L g G g iy oy ey M ey Y
: Rush me your FREE catalog.

[
: Name._

1
: Address
1

I City

1
I State_ _2p_

: Clip & mall coupon to:
| Contact East. Inc.

1 Dept. 4072

17 Cypress Dv.

1 Burlington. MA 01803

Ry i i o i g g g i g e
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ADVERTISING INDEX

RADIO-ELECTRONICS does nol assume
any responslbilily for errors thal may
appear in 1he index below.

Free Information Number Page
M AMC Sabes . A oo I P
9 AP Producls, Ime. ......... F— . ]
[ Actlve Electronbes. ...........omeen 129
9 Advamced Compuler Products........ 142-143
— Advance Electronics ... 12-13, 22, 113
4 Al Electromics ........cccovererinernnn. 150
18 ATCEICER A DEERAR oot in Cover 4
0 B & K Precision Dymasean Corp. ... 27
— Bagnall Ehdctromics 131
— Karel Barta,. ... 152
12 Beckmak . ...oonivenenns k]
— Buller Ebectromics ... .. 146
- Burden Security ... 128
43 CFR Assoclates ..o, 134
72 Cambridge Learning Inc... ... - Al
[ ] Caseade Labs, oo 146
i F Chaney Flecironkes.......... PR T 7 |
—_ CIE=—Clereland Instiute of
Electronics . ... 34-37
-_ Commund Prodecliont ... 131
45 Concord—{ omputer Comp . 130-131
13 Coatect East 152
5 Coopes Growp ................... Cover 3
_— Dage Sciemvifhe 12K
— Deltroaiks ..o 131
10 DN dback Electroabts.......... .o 138
35 Digi-Key o, 154
62 Discwasher.. s .. 128
- | 3 o] | ROU————— 130
17 80-U.S. Joyrnal . o 144
Al Electronic Parts Supply .., . . 138
- Electronic Technology Today ....... ......... 32
—_ Electromicy & Coatrol Esgineers' Book

Ok — MeGraw-11ill Book Div... 118121
Electromdes Techmical Institute , .28

67 Enterprise Developaent Corp...... . b2

_— Frir Radio Sakes 152
46 Fluke. T oo AT
= Fordham Hadio Supply woeeireen-. 147
12-23  Formuls latermational ... 148-149
T Gladstonc Eleclronics. 114
53 Global Specialtics... - d
= Globel TV Ebeclronles... .. 128
47 Godboul Electronics . - 146

Grastham College of Engineering v <o 122

53,5254 tleslh. 9. 30-31, 44, 125
7 Hickok Electrical Instruments.,... . .15
57 tikachi Demshi.... Spe— ) |
— Informatlon Unllosited ... .. 130
-— Interfaee ARCars e sl omines s .73
4 [rlernntions| Crystal Mfg. Ca. ... 127
48 Iniermational Electromes Linlld-........_. 141
—- IS & AT . will
19.30  Jameco Electromics.................oc.... 136-137
17 Jemven Tooks, b, ae 126
39.40.38 Mercury Internatlonsl Sakes
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Investment Wnnecessary. wnowledge noi re-
quired. sales handled by professionals. Ideat
home husiness. Write loday for lacisl
Posicard will do. Barts-RE-H, Box 248,
Walnut Creek, CA 94557,

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
FREE UPOM REQUEST!

Send today for FREE copy of
CATALOG WS-80 and Supplement. Dept. RE

FAIR RADIO SALES
10186 E. EUREKA - Box 1105 - LImA, OHIO - 45802
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1. SENSITIVITY: Superb ampllfier clrevitry with performance
that can’t be matched at Iwice the price. Average sensitlvily

of beiter than t5 mv from 10 Hz to 500 MHz on evary model
and better than 30 mV from 500 MH2 to 1.1 GHz on the Serles
B010A and 8013.

2. RESOLUTION: 0.1 Hz 1o 12 MKZ, 1 HZ 0 50 MHz, 10 Hz

over S0 MHZ.

3. ALL METAL CASES: Not only are tha heavy gauge aluminum
cases rugged and atiractlve, they provide tha RF shielding

and minimize AF| 3o necessary In many user environments.

4, EXTERNAL CLOCK INPUTIOUTPUT: Standard on the 8110/
8013 series and optional on the 7010 serles ia 8 buffered

10 MH2 clock time base inputfoutput port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. Naticnal Bureau of Standards). Stand-
ardlze calibratlon of all counters at a facllity with a common

10 MHz external clock signal, calibrate scopes and gther test
equipment with the output from precision time base in
countear, ete,, ele.

5. ACCURACY: A cholce of preclsion to ultra precision time
base osciliators. Cur £ 1 PPM TCXO (temperature compen-
sated xtal oscillator) and 2 0.1 PPM TCXO are sealed units
tested over 20-40*C. They conlain voltage regulation circuitry
tor immunity to power vanations in main insttument power
supply, 8 10 turn (50 PPM) callbration adjusiment for easy,
accurate setablity and a heavlly bufiered output preven!s
clrcult loads from attecting oscillator. Avallable in the 8010 and
8013 series I3 gue new yltra precision micro power proportional
oven oscillator. With 2 05 PPM typlcai s1abilily over 10-45°C.
this new time base incorparates ali of the advantages of our
TCX0O's and virtuyally none of the disadvantages of the tradi-
tienal ovenlzed osciltator: Requires iess than 4 minules
warm-up time, small physical size and has & peak current

drain of le$3 than 100 ma.

6. RAPID DISPLAY UPDATE: Internal housekesaping
functions require only .2 seconds belween any

gatgor sample time
MODEL 7010A 800 MH2

EE soi0

period. Al a 1 second gate time the counter will display a new
count every 1,2 seconds, on a 10 second gate time a new count
is displayed every 10.2 seconds, {10.2 seconds |5 the maximum
time required between dispiay updates for any resolutlon on
any modet lIsted).

7. PORTABILITY: All models are delivered with a 115 VAC
adapter, a 12 VDG cord with plug and may be equipped with

an cptional ni¢ad rechargeable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter provided.

8. COMPACT SIZES: State-o!-the-Art circullry and exigrnal AC
adapters allowed deslgn of compact easy to use and lransport
instruments,

Series BO10/B013: 3" Hx 7- 112" Wx 6112 D

Serles 7010: 1.34" H e 4-1/4" Wx 5147 D

8. MADE IN U.S.A_: All models are designed and manufactured
at our modern 13,000 square foot facllity at Ft, Lauderdale,
Florida.

10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequéncy measurement and provided with each model is a
certificale of NBS traceable calibration,

11. LIFE TIME GUARANTEE: Using the latest S1ate-0f-the-An
LS| circuitry, paris count Is kept 10 a minimum and Internal
case lemperature Is only a few degrees above ambient
resulling in 1ong component lite and réliable operation. (No
custom IC's are used.) To demonstrale our confldence in these
designs, atl parts {excluding batterles) and service labor

are 100% guaranteed for lite to the orlginal purchaser,
(Transportation expense not covered).

12. PRICE: Whether you choose a senes 7010 600 MHz
counter or a s@ries 8013 1,3 GHz instrument 1t wlll compete

at twice Its price tor comparable quality and performance

T TSRS E—

':—_m__
GMr ANEQUENCY COUMELA

MOOEL 810A/8013 1.1 GH21.3 GHz

UL e, o
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l B -.lan. . .
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woEL “"‘,‘;E" 10 M2 TIME BASE AVGSENSITIVITY GATE RESCLUTION EXT.CLOCK | SENSTTIVITY NICAD
i OmTOHT | STasiiery) AGING < DESIGR| 108110500 MMz (500 MHR s 1.1 GHE  TIMES (52 MHz 50 MHJ ' Mak. Freq INPUTIOUTPUT CONTROL |:BATTERY PaCH
{Goa x i PPN F o 10 H2 YES rES
'-u-‘ 800 MH2 TP <1 PPMWYE TCX0 15 my A 1, 1. 10 s8¢ 1 HI. I W2 B00MHZ)  OPTIONAL NQ 0.?"0"‘“'
(10T | PPM
TCrOo" I 10H2 YES YES
1044 TIGH: | 2 G1PPW  cEPPMYR 15 mvn Mm mglisec  MHE UM i GHA | STANDARD YES OPTIDNAL
LR x 5 PPM OGO
P13 o'l ad (G20 ) 10M: YES YES
g G TE s I i LOE av. 1), 0 seq THE 113GHn| STANDARD gt OPTIONAL
T1CXQ & imnparaure Combens.aied Xeal O3Killdior QCHO = Proporiional Oven Gonlrolned X181 Osc.iiaior
ERLIES 1010A SERIESBR1DAB01) ACCESSORIES
70308 600 MKz Counlee=1 PPM TCRO 519395 w3104 1 1 GHz Counte: . | PRM TCXO $355.00 aTA 100 Telascope snlanna with
FO10.1A 600 MMZCounler 0.1 PPM TCXD 324995 #8010 1A L1 GHzCounter . 0.1 PPM TEXO 345000 nghl angie BNC 5 9.
wTIONS rB0I0 D5A 1AGHzCounter - 05 PPM Oven  $499 00 P00 Proba, 80 O, 1 tIRL
M Hancle Tt Ba. (noi showni $295 #0131 1.3GHz Counler - I PPM 1CX0 3550 00 a1 Proba. Lo-Pasa
H1Cac-701 NrCad Batiory Pack & Charging #8013.05 1. 3GHE Counter . 05 PPM Cven  $599.00 Audio Usage $16 9
Curcwibry Ins1ai100 Inaroe Unil 51993 502 Probe. i
c-ra Eaternal Ciock InpultOulput £35 00 OPTIONS Ganeral Purioso 416
70 Carry Case . Padocy Black vanyl 1395 #Ne-Can3-BOYN: Cant Battery Paca & Charging $49 9% ALEMM 118 Low Frequency Mullipier
Crircuilsy Inalaihgd Insede Lnil ¥ t0. % 100, X 1000 $119 59t
#CC-80 Carry Case . Pagoed Blach Yinyl Sidgd Fot High Redonutian ol Audio Freq

P D Aellasbion o 80 A Tlrsois redert St A0 slaia 18y D

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

TEAMS: Oders ta U5, ana Canada, add 5% tor shipping handling anﬂ mlurm 1o & masimurn gf 510,00 An I]Ih!'l' ordees add 15%
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In one year our 40 antenna
has become the largest selling
CB antenna in the world!

1. It's more 2. It's made

expensive...

2.5° |
L suggested retail '

And when you
pPay more,

you expect more!

MORE PERFORMANCE:
The K40 18 guaranteed (o

rransmuit furthed or recemwe

clearer than any antenna it

replaces We know It will

We'vae tested it with 771

CB'ers just iike you for one

year,

MORE FLEXIBIMTY:
You can Bt your K40 1o any
mounting surtece. It will fit
any vemcle youll ever ownt
That inciudes choppers, duns
buggies, gutters, mirror
mounis, uggage racks. trunks,
hatchbacks, Hrough rools.
semis, pick ups and RV's

MORE GUALITY:
s noi wmported, Its not
made in Tawan, Kerea of
Japan ira American made In
an Amencan town It's made
with better materals that
cost more and by Protession:
al people we pay more. And
we designed if right
here inthe US A

*Including option-
al mounts at extra
cost

.+.This
Antenna
is so

DYNAMITE

you receive a...

bl -‘ OOPY BIONT ALTHCAN ANTENMA 1879 POWER!
.e«S0ld exclusively by m.«'*.merlcan K30 Dealers throughout the U.S. & Canada.

3. it's proven best!

..Here’s what the leading CB
publications said.

CB TIMES: . .. it's not often that a product bursts onlo the mar-
kat scene, domingtes and improves CB'ing for evaryone. Amertcan
Antenna and the K40 are doing it—repeated jests showed the K40
could cut-perform the major compehtive brands ™
RADIO-ELECTRONICS: "The resulls of ow tests showed
that, In three ditarent positions of the mondonng recewver, the
modal K40 equaled or out-perfoemed the compelitive antenna
Apparentty. American Antenna s adverbsing is not merely Madison
Avenue showmanship.”
PEASONAL COMMUNICATIONS: an impressive
95% of the trials, the K40 oul-performed the 8xisting mobile anten-
nas We had 1o try one fof cursetves,
“ . Wn every case the K40 either equaled or out-performed its
compeiitor.

“No 5. ands. of buls! The K40 Anlenna from Amefican Antenna wouki have to
e st about the best anlenna arcund.
CB MAGAZINE: “introduced in Oclober, 1977, the K40 nuickly became the
top setler and Ih mid 1978, became the number ohe selling anlenna in the nation,”

... Here’s what CBers all
across the country said.

ANTERNA SPECIALISTS: " .| fruck driver and CB'er for
10 years .. . 50% turther than my M410 "Big Momma'.”
=M. Codett 207 MCFoe. Basirop, LA
AVANTI: “I'm an electronic technician with a8 Second Class
FCC Iicense . . .| was able to transmit 70% further and tune
the SWR 75% lower than my Avanti."”
—HR Caatro, VRE Slonssranty D-8 7. Ssings, Pusrio Rica

PAL: 20% hetter M ransmission and
raception than my 5/8 wave Pal Flrestik.™
—dohn A Bum Do $44. Tedenoipls. PA
SHAKESPEARE: . . . I've been a CBer for
three years and the K40 i3 the best I've ever
had Belter in reception and transmession than
my Shakespeare™
bl B hprt, Jio 15 King R, Park Ricige, NJ
HUSTLER: “Compared to my Hustier XBLT-
4, the K40 can consmtently transmii 40%
turther and the recepbon was better. The K40 5
the perfect way to complete 8 CB system.”
—Jeromse At Brown, 7800 & Lindas. Burbank, i

better...

-

(SPECIAL NOTE}

IF YOU'RE A
BEGINNER:

AMERICAN ANTENNA

" ELGIN. IL 60120

K40

CIRCLE 12 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

