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Soldering, desoldering, fixed or portable,
look forWeller!

The OS500 powervacuum desoldering
stationworkswith external air system.

The OS100 provides identical desoldering
performance linked with temperature

controlled soldering capability.
The newportableOS600 offers you a

compactself-contained vacuum/air pump
desoldering unit.

Which one is for you?
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Tel: (919) 362-7510 Telex: 579497

CIRCLE 4 ON FREE INFORMATION CARD



'raIkTaIk The world's first hands-free consumer
T .M. moblte communic?tion system lets you

keep In touch while on the go.
Do you remember the CB fad? Six years ago

Americans jammed the air waves as every­
body discovered the fun of personal commun­
ications.

But like all big fads, CB soon died. People
hung up their mikes and gave CB back to the
truckers who started the fad in the first place .

The personal communications fad is now
back with an entirely new concept. TalkTalk is
a headphone with a boom mike that lets you
talk hands-free with someone else blocks
away. Your voice activates a transmitter.
When you stop talking, the transmitter auto­
matically shuts off and you receive . The
transmitter, receiver and power supply are
located in a small case thinner than a pack of
cigarettes which you wear clipped to your belt
or placed in your pocket.

SAFER THAN HEADPHONES
You hearthe receiver through an adjustable

headphone which you comfortably wear over
your right or left ear. This leaves one ear free to
hear the sounds around you-much safer for
outside activities than the popular stereo
headphones.

You can now communicate, hands-free and
in safety, while you cycle, hike, jog, work or
play for up to one-half mile and all on a single
9-volt battery that lasts up to 8 hours of typical
use. But there 's much more.

An antenna circles the headphone so
there's no ugly wire protruding from the top of
your head and you keep your conversations
private because the range is reduced to a
block. But if you want to reach out to the unit's
half mile range, simply unhook the antenna
wire from its damp and presto, you have an
ugly wire protruding from the top of your head.

UNIT CAPTURES SIGNAL
TalkTalk was built in Japan with the same

technology used in professional communica­
tion systems. For example, the system uses
frequency modulation (FM) as opposed to the
amplitude modulated signal used in CB. CB
frequencies tend to get crowded-with power­
ful stations often talking on top of each other.

Not true with FM. The system's FM receiver
uses a "capture effect," to reject all other
signals letting you hear only the one signal
closest to you. You capture a clear, crisp,
easy-to-hear transmission. And since the
Federal Communicatons Commission has set
aside the TalkTalk's frequency of 49 mega­
hertz for 100 milliwatt maximum power, no
other higher power station will bury you. But
wait, there's even more.

A voice-activated sensitivity switch lets you
adjust your boom mike for all outside noise
conditions -low for a motorcycle and medium
or high for a bicycle. And a two-staged volume
control lets you securely adjust the volume
level with no fear of accidentally moving it.

You can keep the system's 6-ounce case in
your vest pocket or clip it to your belt with its
removable pager-styled clip. In fact, even the
clip is impressive. It's a heavy-duty device that
can be slipped off when you want to keep the
unit in your pocket.

The boom portion of the mike is malleable .
That means you can bend it in any direction
and it will stay there. Wear the mike close to
your mouth, far away, or even bend it out ofthe
way completely.

Use your imagination. We used ours and
came up with over 100 activities that make the
TalkTalk useful or fun. Sure, the obvious ones
like CYCling, hiking, sports, work and play came
easy . But how about using a pair in a shopping
center to keep in touch? Or how about keeping
in contact with your home while you walk the
dog? TalkTalk can be used for outdoor trea­
sure hunts, or by tour directors and ski instruc­
tors . The list goes on.

PLENTY OF UTILITY
And don't forget the surprise of contacting

someone else on a TalkTalk like you used to
on CB. If enough people use them, you'll be
able to ride your bicycle down a path and meet
other TalkTalkers as well . There are five sep­
arate channels to choose from. If you order a
pair, we'll send you a matched frequency set.
To order more on that frequency simply spec­
ify the frequency on your reorder form.

TalkTalk is manufactured by Standard
Communications-an established manufac­
turer of professional two-way communications
systems-assurance that your modest invest­
ment is well protected. The TalkTalk was de­
signed for rugged use but if service is ever
required, Standard's convenient service-by­
mail center is as close as your mailbox.

To order your TalkTa lk, send a check for
$119.95 per unit ($239.90 per pair) plus $4.00
postage and insured delivery to the address
below. Illinois residents please add 6% sales
tax . Credit card buyers may call our toll-free
number below. We'll send your TalkTalk com­
plete with one 9-volt battery, headphone,
transmitter/receiver, boom mike and com­
plete instructions along with a one-year limited
warranty.

GIVE IT A WORKOUT
When you receive your unit, really give it a

workout. See how far you can transmit with the
antenna up or down. Use it in a shopping
center, on a bike ride or in your factory . See
how comfortable it feels and how safe you feel
with one ear free to hear outside sounds. Then
decide if you want to keep it. If for any reason
you are not satisfied, return your unit in its
original condition within 30 days and we'll
refund your money in full including $4.00
postage and handling .

Every once in a while we discover a product
that really is fun yet opens up a new dimension
in convenience and utility. The TalkTalk is just
that product. Order a pair at no obligation,
today.
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Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX
high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 B/S, 26 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors)
8" DSDD Burroughs B-80 Comp., 32 Hard Sector
5%" SSSD Soft Sector (Unformatted)
5%" SSDD Soft Sector w/Hub Ring
5%" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring
SSSD = Single Sided Single Density; SSDD = Single Sided Doubie Density
DSDD = Doubl e Sided Double Density

Part #

3062
3015
3090
3102
3115
3104
3092
3401
3481
3483
3485
3491
3493
3495

CE quant.
100 price

per disc ($)

2.09
2.09
2.74
3.14
3.34
3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

Memorex Flexible Discs...The Ultimate in Memory Excellence
Quality Quantity Discounts Available
Mem orex means qualit y product s that yo u can depend Memorex Flexibl e Discs are pack ed 10 discs to a
on. Qualit y cont rol at Mem orex means sta rt ing wit h the carton and 10 carto ns to a case. Please orde r only In
best materials available. Continu al surveillance through- Increments of 100 unit s for quantit y 100 pricing. We
out the enti re manuf acturing proces s. The benefit of ,are also wi lli ng to accommodate your smalle r orde rs.
Memorex's years of experience in magnetic media pro- Quantiti es less than 100 units are available in incre-
duction, result ing, for Instance, in prop rietary coati ng ment s of 10 units at a 10% surc harge. Quantity
formu lati ons . The most sophist icated testing proce- discounts are also available. Order 500 or more discs
dur es you'li find anywhere In the busine ss. at the same tim e and deduct 1%; 1,000 or more saves
100 Percent Error Free yo u 2%; 2,000 or more saves you 3%; 5,000 or more
Each and every Memorex Flexib le Disc Is certifi ed to be saves you 4%; 10,000 or more saves you 5%; 25,000 or
100 percent error free. Each t rack of each f lex ible disc more saves you 6%; 50,000 or more saves you 7% and
is tested, individually, to Memorex's str ingent standards 100,000 or more discs earns you an8% discount off our
of excellence. They test signal ampi itude, reso lution, super low quantit y 100 price . Almost all Memorex
low-p ass modul ation, overwrite, missing pulse error Flexible Discs are imm ediately availab le from CEoOur
and extra pulse error. They are torqu e-tested, and warehouse facilities are equipped to help us ge t you
co mpet it ive ly test ed on drives available from almost th e qu ality prod uct you need, when you need it. If you
every major drive manuf acturer in the indu st ry includ- need furth er assista nce to fi nd the flexible disc that's
ing drives that Memorex manufa cturers. Rigid quali ty right for you, ca ll th e Memorex co mpat ibil ity holline.
audits are built into every step of the manmanufactu ring Dial 800 -538-808 0 and ask fo r the flexible disc hotlin e
process and stringent testin g resu lt in a standard of exte nsion 0997. in California diai 80 0-672 -3525 ex-
exce lle nce that assures you, our cus tomer, of a quality tension 0997 . Out sid e the U.S.A. dial 408 -987-0997.
produ ct designed for increased data reli ability and Buy with Co nfidence
co ns is te nt t op performanc e. To get the fastest del ivery fro m CE of your Memorex Flexible

Customer-Oriented Packaging g~~~~C~:~1Vi~rO~~~~:u~~~~~~~c~la~~~~~~~~C~~si~~T~eu~e~
Mem or ex's commitment to exce llent do es not stop prices in this ad. Michigan residents please add 4% sales tax.
w it h a qu alit y produ ct. Th ey are proud of t heir fl exible Written purchase orders are accepted from approved govern-
discs and the y package th em with pr ide. Both the ir ment agencies and most well rated firms at a 30% surcharge
packaging and th ei r labeling have been design ed wit h for net30 billing.All salesare subject to availability,acceptance
your ease of identifi cati on and use in mind. The desk- and verification. All sales are final. Prices, terms and speci-
top box cont aining t en discs is co nve nien t for filing and fications are subject to change without notice. Out of stock
st orage. Both box lab els and jacket labe ls provide full items will be placed on backorder automatically unless CE is
inf or mati on on co mpa tib il ity, density, secto ring , and instructed differently. Minimum order S50.00. International
rec ord le ngt h. Envelop es wit h mu ltH angu age ca re and orders are invited with a$20.00 surcharge for special handling

han dling instru cti ons an d and color-co de d removable ~r~~~i~~~hti~:~.i~~"6~g~~~:~:~. s~~~~~:~ i:~e~~f~~~~~
lab els are included. A w rite -protect feature is ava ilab le checks require bank clearance.
to provid e dat a security. Mail orders to: Communication s Elect ronics, Box 1002,
FullOneYearWarranty-YourAssuranceofQuality Ann Arbor, Michigan 48 106 U.S.A Add $8.00 per case or

Mem or ex Flexibl e Discs w ill be replaced fr ee of cha rge ~:~~a~f~~g5°:•.1~~h8~ii~~~i~~Sc:C~~~:~~~~~~~~~P~i~;~~~
by Me mo rex if t hey are found to be defecti ve in materials handling in the continental U.S.A.If you havea MasterCard or
orworkmans hipwithin one year of the date of purchase. Visa card, you maycall anytime and place a credit card order.
Ot he r th an repl acem ent , Memorex wi ll no t be resp on- Order toll-free in the U.S. Call anytime 800-52 1-4414. If you
sib le for any damages or losses (including co nseque nt ial If you are outside the U.S. or in Michigan, dial 313-994-4444.
damag es) ca use d by th e use of Me mo rex Flexibl e Order your high Quality, error free Memorex discs today.
Discs. Copyri ght (;1982 Communicat ions Electronics"
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High Quality
Error Free

tn I VIS4 'Ig~. J~
Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliabillty-Memorex Aexible Discs

4~OMMUN ICATIONS
&ELECTRONICS™
Computer Products Division
854 Phoeni x 0 Box 1002 0 Ann Arbor, Michig an 48 106 U.S.A.
Call Tall-FREE (800) 521-4414 or oulalda U.S.A. 1313)994.4444
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SPECIAL SECTION 51 YOUR OWN COMPUTER: A buyer's guide to hardware
and software.

53 Bally Arcade

55 Commodore VIC-20

57 IBM Personal Computer
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73 Pocket Computers

75 Xerox
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91 Data Base Management

97 Utility Software

ON THE COVER

The video titler is a graph ics and
alphanumeric character genera­
tor for the amateur videophile.
Connect it to your VCR and video
camera setup and use it to add
titles to your home video movies.
Get started today building this
microprocessor-based video ac­
cessory. The story starts on
page 39.

BUILD THIS 39 VIDEO TITLER
Add titles to your home video movies with this microprocessor­
based character and graph ics generator. NTSC video
output connects directly to your VCR. Michel Champagne

44 SUPER SIREN
Multi-mode siren is a great add-on to your burglar-alarm
system. WIlliam D. Kraengel , Jr.

46 6 UNIQUE PROJECTS FOR YOUR CAR
Six projects for Apr il 1.
Joseph Gartman and Martin Bradley Weinstein
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper
functioning of reader -built projects based upon or from plans or information published in th is magazine.

110 COMMUNICATIONS CORNER
Digital communication is here. Herb Friedman

_.---- - -
IBM's PERSONAL COMPUTER Is just one of the
many hardware systems covered in this month's
special section. Both hardware and software
are covered. Turn to page 51.

A SIMPLE COLLISION DETECTOR is just one of
six easy-to-build projects for your car that were
dealgned especially for April 1. Turn to page 40.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publi cati ons. Inc.. 200 Park Avenue South.
New York. NY 10003. Second-Class Postage Paid at New
York, N Y. and addi t ional maiilng offices. One-year sub­
sc ript ion rate : U.S.A and U.S. possessions. $13.00.
Canada. $16.00. Other countries. $20.50 (cash orders
only. payabl e in U.S.A. currency.) Single cop ies $1.25.
© 1982 by Gernsback Publicat ions. Inc. All Rights
reserved. Printed in U.S.A.

SUbscription Service: Mail all SUbscription orders .
changes. co rrespo nden ce and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electro nics
Subscription Service. Box 2520. Boulder. CO 80322.

A stamped self -add ressed envelope must accompany all
submi tted manusc ripts and/or artwork or photographs
if the ir return is desired should they be rejected . We
disclaim any responsibility for the loss or damage of
manusc ripts and/or artwork or photographs while in our
possession or otherwise.
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MODEL 3400

$125

MOOFI ~4~O

$150

When you're shopping for digitals,
be sure to check out these Triplett
Digital Multimeters. They're loaded
with extras that extend multimeter
life, arid make your jou a lot easter
and safer.
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CIRC LE 9 FOR In-Plant Demonstration

Triplett performance ...
a tough act to follow

Purc hase one of the Model 3400 Series DM M
between March 15, 1982 and June 15, 1982 and
receive a $10 .00 reba te .

TO RECEIVE REBATE, YOU MUST

1. Distributor identified, dated sales
receipt (Non-returnable)

SEND 2. Warranty Card from back of Instruc­
tion Manual.

3. This completed form .

TO: Model 3400 Series Rebate Offer
Triplett Corporation
Bluffton, OH 45817

ADDITIONAL TERMS
Rebate requests must be postmarked by Ju ly 1,
1982 , or returned refused. Offer good only in
U.S.A . and vo id where prohibited , taxed or
restric ted by law . Distributors not eligib le for
rebate .

Allow 6-8 weeks for your rebate check.

STATE __ Z IP _

MODEL 3400 ... Overload protected to 600 volts on
ALL ranges, Typical DC accuracy 0.2%, Hi/Low Power
Ohms, Typical battery life 500 hours with low battery
indication, Price only $12fi .

MODEL 3410 . . . Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.2%, other features similar to Model 3400. Price only
$140.

MODEL 3450 ... Audible cont inu ity plus actual
resistance reading, Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.15%, Hi / Low Power Ohms, Typical battery life 500
hours with low battery indication. Only $150.

Tr iplett's over 75 years experience is evident in the
engineering firsts included in these digital testers . Plus a
full ONE YEAR WARRANTY. For a free no-obligation
demonstration, contact your Triplett distributor, Mod­
Center or Representative.

_ T R IP LE T T
Trip lett Corporation, Bluffton, OH 45817
(419) 358-5015, TWX (810) 490-2400

~'{..Of:o~
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COMPACT
PROJECTION TV

Projection TV sa les last year totaled 121,650 sets, an increase of 113%over 1980. Now
giant-screen seems poised for an even bigger year, thanks to a new projection-TV
system w hich co uld be offered by at least six , and possibly as many as nine different
brands. It' s known as "compact projection-TV," and the word " compact" , of course,
is relative . Compact projection , like its room-fill ing re lative, uses three projection
tubes ; but with an new miniaturized three-lens optical system, it can be contained in
a console that occupies lillie more floor space l/ ran a 25-i m;1I model. Ti le compact
system uses the rear-projection principle , with a translucent screen at the front of the
set , so it has a conventional d irect-view TV appearance. It w ill be offered in sizes from
40 to 50 inc hes in diagonal screen measurement, and shou ld be priced in the $2,500
range . The new opt ics, with f/1 plastic lenses, are made by U. S. Precision Lens.
Another type of compact TV , but working on a complete ly different princip le, is Kloss
Video 's Model Two, the first "portab le projection TV" (shown open and closed above ).
Weighing only about 60 pounds. it can be set up anywhere and projects a five-foot
image on any f lat. white surface. It uses the standard Kloss Novabeam tube/fens
assemblies. and sells for $2.000 w ithout tuner'. The project stands just four feet from the
wall. Th e dista nce is set up by means of four light beams from the projector which
converge into two when it is the optimum distance from the wall. Light output is claimed
to be 200 lumens.

POOR MAN's
PICTUREPHONE

While the Japanese work w ith CCD, MOS, and charge-p riming dev ices to get so lid­
state camera pickup-tubes ; a Boise, Idaho Company is using dynamic RAM chips,
claimed to cost 1/ 150 as much , as a so lid -state camera imaging dev ice. Micron Tech ­
nology is turning out photosensitive RAM 's , divided into two segments, each with 128
x 256 picture elements. It has built a " Photo-Phone" prototype using a standard
Pentax 35mm camera body and lens. Hooked to a standard telephone and TV set, it
produces two side-by-side pictures, so that telephoner can see himself and the other
party on his TV screen . It 's a slow-scan monochrome pictu re that can be changed
every 30 seconds, and can be interfaced with a computer for permanent picture
storage. The system is still under development, but Micron says the same camera can
be used as a black-and-white motion video camera as well.

NEW VCR
STANDARDS

VCR manufactu re rs have been meeting in Japan for almost a year now to develop
new VCR standards while giving the appearance of not developing new VCR standards.
It's a to uchy proposition , because they don 't want to upset sales of VHS and Beta
half-inch mach ines by hints about a near-future new standard. So the talks are be ing
camouflaged by cal ling the eng ineering comm ittee the " super 8 group" and trying to
co nfine any reference to the comittee 's work to its effort to come up w ith a format for
portable VCR/ camera combinations.

The proposed new fo rmat is designed for portables, but the ge nera l expectat ion is
that eve nt ua lly it wi ll become a new standard for AC home machines as we ll.
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WHAT'S NEWS

THIS CAMERA TAKES PICTURES WITH HEAT WAVES, much as an ordinary
television camera does with light waves. Warm objects like scientist Gary
Hughes' skin and lighted pipe show up white, while the mustache shows
dark spots.

THE CASIO CT-701 player piano records music in Its memory from a super­
market-type bar chart, scanned-also in supermarket fashion-with a light
pen. It is also a teaching tool, lighting lights over each key the student
should press in learning a piece of music.

CompuServe Inc., a nation­
wide computer-service firm

COil til/lied 0 1/ page 8

CompuServe to work with
Comp-U-Card

it will make program producers
out of many talented people
who would otherwise have been
prevented from using the
medium because of cost. "

Computerized video , by
making possible the practical
production of programs for
smaller audiences, will offer
another advantage to the inde­
pendent artist : " Not only will in­
dependent program producers
be able to produce program­
ming for smaller and more spe­
cialized audiences, but they will
also have more outlets to
present the programs to these
audiences, no matter what the
size. Th is will represent a major
step in the evolution of home
video from a simple entertain­
ment medium to a vital tool for
day-to-day livinq," Mr. Tsunoda
said.

Long regarded by many as
" the natural enemy of intellec­
tual development," he said,
video may redeem itself and
" emerge as the grestest source
of information since the printed
work."

corresponding to each note
played . The learner simp ly fol­
lows the lights, pressing each
lighted key to sound the correct
note. After a few practice runs,
the student memorizes the piece
and no longer need the lights.

The new " piano," the CT-701,
retai ls at $998, and according to
Casio, "is ideal for the individual
who has a minimum amount of
musical training ." It boasts
several additional features, in­
cluding pit ch control , vibrato
and susta in effects , automatic
accompan iments/bass chords,
and an arpeggio effect. The
melody can also be raised or
lowered an octave.

Video may offer
creative opportunities

The combination of computer
and video technologies now
taking place will not only revolu­
tion ize communications and the
diss emination of information­
it may be a boon to " many
talented people," Sony's presi­
dent Koichi Tsunoda told the
recent New York Wor ld Televi­
sion Festival.

"High-definition video," he
said, "w ill raise the standards of
video-picture quality to that of
film . When that happens, it will
cut costs for major f ilm pro­
ducers. More important, though ,

.... .. ....
. .

Novel player piano
has unique features

An electronic, computerized
player piano , introduced by
Casio, is a 51-key instrument
with 19 voices (pipe organ, flute ,
bassoon , etc.) as well as straight
piano . It stores up to 345 melody
notes and 201 accompaniment
chords in its memory . Thus the
user can playa tune, then flip a
switch and hear it played back
again.

1\ unique feature is the bar
code electronic scanner. Sheet
music is printed in supermarket­
type bar codes that are scanned
with a light pen. That records
the music in the instrument's
memory, whence it can be
played back by pressing a but­
ton .

The instrument is also used
as a teaching tool In the Melody
Guide mode, prerecorded
music is played back " silent ly,"
with lights lighting over the key

earlier, smaller imagers. That
progress, according to Dr.
Henry Kressel, Staff Vice Presi­
dent at RCA's Princeton, NJ,
laboratories, indicates that the
techno logy has the potential for
approaching full-television
resolution .

New television camera
takes heat pictures

An experimental solid-state
infrared camera that makes
recognizable pictures of warm
objects in a dark room has just
been demonstrated by RCA.
During the demonstration, the
camera was able to picture
veins in a human hand and de­
tect residual thermal "finger­
prints " on objects that had been
touched by a hand.

The new research device re­
sponds to infared (heat) waves
much as an ordinary TV camera
responds to light waves. Its
heart is a high-performance
solid-state imager, containing a
54 x 128 array of Schottky­
bar rier platinum silicide (PtSi)
detectors integrated on a sili­
con substrate with charge­
coupl ed (CCD) readout registers.

The development of an in­
teqrated circuit imager is a great
step forward in heat detectors.
Since those PtSi devices can be
constructed with conventional
IC technology, they can be pro­
duced at a much lower cost
than ear lier devices for heating
imaging .

While the picture quality is far
below commercial television
standards, it is a vast improve­
ment over pictures produced by

(f)
o
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TEK 2200 SERIES
DUALTRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope

built for your bench!
From the world's most
respected name in oscil·
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
bench .. .at work or home.

Among professional en­
gineers and tec hnic ians
the re is no substitute for the
perforrr.ance and reliability
of Tektronix osci lloscopes .

Now, for the first time,
Tektronix is offe ring an ad­
vanced sco pe at an un­
precedented low price­
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

' Price EO.B., Beaverton. oa.

lesser-name scopes.
The 2213's practical de­

sign includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling .
Result: a lower price for you
plus far gre.ater reliability.

Yet perfor mance is pure
Tektronix: there's 60 MHz
bandwidth for dig ital and
high-speed analog c ircu its.
The sensitivity for low signal
measurements. The swee p
speeds for fast log ic families.
A complete trigger system
for digital , ana log or video
waveforms. And new high­
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc-60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/di v).

Sweep speeds: Sweeps
from 0.5 s to 50 ns (to 5
ns/divwith X10 mag) .

Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/d iv (1X probe). Ac­
curate to ± 3%. Ac or dc
co upling .
Delayed sweep meas­
urements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to ± 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:
Modes include TV field ,
normal, vertical mode, and
automa tic; internal, exter­
nal, and line sources ; vari­
able holdoff .

Probes: High per form-

ance , positive attac hment,
10-14 pF and 60 MHz at the
probe tip .

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technica l
peopl e to answer your
questions about the 2213.
Yourdirect orde r includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800·547·1845
Ask for Department 100
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
co llect.) Lines are open
from 8 am ESTto 5 pm PST

~ronix0
COMMTTED TO EXCELLENCE

7
Copyri ght@1 982 Tektronix . Inc. All rights reserved. 121
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based in Columbus, OH has
signed a five-year, $9.5-mil lion
resource-management agree­
ment with Comp-U -Card of
America, Inc.-based in Stam­
fo rd, CT-the largest com­
puterized shopp ing -service in
the nat ion.

Comp -U-Card wi ll use the
CompuServe computer system,
wh ic h inc ludes six separate
databases, to allow its more
than two million subscribers to
buy brand-name appliances,
furniture, electron ic goods,
china, and si lver at prices as
much as 40% below manufac­
turers' suggested list prices.

Members can access the
shopping serv ice through home
computers and terminals, the
te lephone and , in some areas,
cable TV.

Newest color camera
is all solid-state

A new hand-held color video
camera weighing just under
fou r pounds has been intro­
duced to the American market
by Hitachi. Acco rding to Bob
O'Neil of the Hitachi Sales
Corp. of America, this is the first
production no-tube (metal oxide
semiconductor) camera and is
totally compatible w ith any VTR

system on the market.
The camera features a 'v.l-i nch

image seno r, incl udes fou r
additive complementary fil ter s,
NTSC co lor system, inte rna l
synchronization, and has a sig­
nal-noise ratio of more than 46
dB. It has a uni-direct ional
boom-type electret microphone
and a 1.5-inc h electronic view­
finde r. The C-mo unt lens has an
aperture of f1.4, 6x zoom wi th
macro sett ing, and automatic
iris. Horizontal resol uti on is 260
TV lines.

An image appears w ithin half
a second after the camera is
turned on, and such tube
phenomena as sticking, lag,
and burn-in are eliminated . The
camera measures (wi thout elec­
tronic viewfinder and lens) 4.25
inches high, 2.5 inches w ide
and 6 inches long . Power co n­
surriptlon i!> 5.3 watts,

Power semiconductor
is most complex yet

General Elect ric 's scient ists
have fabricated the wo rld 's
largest and most compl ex
power sem iconductor-a 0.3­
inch square si lico n chip con­
tai ning more than 60,000 inter­
co nnected circ uit elements.
(Powe r semi conductors are the

POWER SEMICONDUCTOR CHIPS are being inspected for impurities by GE
lab tech nician Beatr ice Hatch. Each of the chips, measuring O.3-inch square,
contains more than 60,000 separa te but interconnected circuit elements.
Th is is the f irst t ime that VLSI (Very-Large-Scale Integration) techniques
have been applied successfully to fabricating such a large-power semtcon­
ducto r ch ip .
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HITACHI VK·C1000 VIDEO CAMERA.

workhorses of the electronics
industry, handling up to hun ­
dreds of amperes at thousands
of volts.)

The new chip, still in the de­
velopmental stage, is a power
metal oxide semiconductor
field-effect transistor (MOSFET).
It contains three times as many
circuit elements as any other
power semiconductor an­
nounced to date.

The integrated chip will serve
as the heart of a high ly eff icient
sync hro nous rectifier, supplying
curren t to computers and other
electronic devices using switch­
ing-power suppli es of 5 volts or
less.

An expected application of

the new rectifier is in power
supplies for aircraft electronics.
Schottky diodes, which are rela­
tively inefficient, are now used
for that purpose. The new chip
would be at least three t imes as
efficient as a Schottkey diode,
and could therefore result in a
considerable weight saving in
the heat sinks required for cool­
ing . In computer supplies, the
greater efficiency would reduce
power costs.

The present chips are ex­
pected to carry 20 amperes with
a forward drop of on ly 0.25
volt. Further improvements in
processi ng shou ld reduce that
vo ltage drop to somewhat less
than 0.1 volts . R-E
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EDITORIAL
Your Own Computer

The computer's potential for becoming a mass market item has
never been greater than it is right now . Several changes have taken
place in the last several years to bring that potential about.

First, the cost of a home computer has decreased drastically. It
has become an open-the-box-and-plug-it-in item. There are video
games available today that can be easily converted into home
computers. When home computers first became available, the
user had to be a technical wizard before he could even figure out
how to interface the computer to a terminal. The software was
a problem unto itself. Once the system was up and running , there
wasn 't much he could do with it, since the only software source
was the original manufacturer or the user 's own ingenuity. Not
much software was available from other sources.

Today, a variety of software for such things as word processing.
data-base management, home finance, stock-market analysis ,
kitchen recipes, etc ., is readily available. Software-via-telephone
services such as Tile Source arid Corripuserve have made the
availability of software and information almost endless ; not to
mention such things as shopping via home computer. On the
horizon lie Teletext and home banking, conveniences that will
be a boon to the home computer.

In this issue of Radio-Electronics, we present our current in­
stallment of Your Own Computer®. In it, you will find the newest
hardware introductions since our last computer section , includ­
ing NEC, IBM, Xerox, Commodore, Bally, Sinclair, and Osborne.
We even cover the latest computer innovation-pocket com ­
puters. The software section covers disk-operating systems , high­
level BASIC , word processing, data-base management and utility
programs. After all, without software, a home computer is a very
expensive do-nothing box .

ART KLEIMAN
Manag ing Editor
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Let us
show you how to
shoot video like a pro
In my videotape production company, our crews turn out
award-winning commercials, sales films, and features for
some of the largest companies and television networks in the
country. Now we would like to share our vast experience and
award-winning capabilities to help you shoot your video with
a professional-quality look-through an exciting new concept
called VC 2000 An Association Qf Video Camera Owners.

Now, for a limited time, only when you join VC 2000,
I'll send you FREE our one-hour Instructional tape
"Shooting Home Video: The Basics."
There's nothing like it on the market. In an entertaining, step­
by-step format, our directors, cameramen, engineers and
editors share their trade secrets. This could be the most valu­
able videotape a video enthusiast could ever own . . . and
open up possibilities you never thought possible .

In one hour, I can demonstrate more techniques than
you'd get from reading a dozen books.
You'll learn:
THE VIDEO CAMERA: How to use its full potential to make
your tapes really come alive.
VIDEO SOUND: Get clean, true sound under every shooting
situation.
VIDEO LIGHTING: Achieve that distinctive professional
look, inside and outside.
VIDEO COMPOSITION: Apply the five artistic guidelines for
.winning composition.
VIDEO DIRECTING: Think like a director, utilizing the princi­
ples of continuity, to make the simplest situation a story.

Plus ... Iook at all the other great member benefits you'll
get with this introductory offer to join VC 2000:
• A five year membership card.
• A $20 discount on our instructional videotape "How to Set

Up Your Own Video Business."
Learn about possible tax advantages of working for yourself in the
exciting videotape production business... the services you can
offer and how to sell them.

CIRCLE 18 ON FREE INFORMATION CARD

• A library of other professionally-produced instructional
videotapes at special member prices, like :
• HOW TO SHOOT A WEDDING
• HOW TO SHOOT A SPORTS EVENT
• HOW TO SHOOT FAMILY VIDEO "ALBUMS"
• PLUS MANY MORE

• FREE quarterly newsletter with state-of-the-art develop -
ments in the world of video .

• Discount prices on blank cassettes and equipment.

Don't miss out on this exciting introductory offering. Send
in this coupon and your check today. Or use our toll-free
number for further information, or to charge your mem­
bership to your VISA or MasterCard account. Offer ends

June 30, 1982. ..~~ __~~

Ali this for /'2J1r---~
only $90.00 7''::'Kartes . Kartes Video Communications. Inc.

P'S. Before you buy a video camera or recorder, call us first.

rPle~end~myVC200~mbershipcarda~----1D FREE "Shooting Home Video: The Basics" 0
60-minute instructional tape.

I will need: D VHS Casselle D BETA II Cassette

NAME, _

ADDRESS, _

CITY STATE__ZIP _

D Also send me the program: "HOW TO SET UP YOUR OWN
VIDEOTAPE BUSINESS" at the discount price of $45.-

Enclosed is my check for D $90 00 D $135 00 ("IN residents add
. . $1.80 sales tax)

Bill my D VISA or D MasterCard account. My account
number is . Expires .
Signature _

D i do not presently own a videotape camera but am interested
in more information on VC 2000. For further information in a

hurry, call toll-free : 1-800-428-6163 (except in Alaska or Hawaii),
1-800-692-6048 (in Indiana).

I TM VC2000

I
," 10 E. 106th St.

.. ~ Indianapolis, IndianaL ~628~ ~



e PHILIPS TRIPLETT

LEADER • Non-Linear Systems

~IF::§L~U~K~E~I ® DIGITAL MULTIMETERS

Call For O ur Pric e

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

• Generates sine . square and triangle
waveforms

• Variable amplitude and fixed TTL square­
wave outputs

• 0 .1 Hz to 1M Hz in six ranges

• Push button range and function selectio n

• Typical sine wave distortion under O.5 Cl o
from 0 .1Hz to 100kHz

• Variable DC offset for enginee ring

, applications• veo exte rnal Input for sweep-frequency
tests

1479A Dual-Trace 30 MHz
14n Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

New Low Distortion Function Generator

EfJlZI1!I1lfIlI MODEL 3010

• Peak hold on voltage
and current functions

• Selec table audible
indicator for
continuity
or level detect ion

• 3 V2 -digit resolution

• 0.10
/ 0 basic de accuracy

• LCD display

• Overload protection

• 3V:-digit resolution

• 0.25 % basic de accuracy

• LCD display

• Overload protection

• Nine functions
dc voltage
ac voltage
de current
ac current
resistance
diode test
conductance (l/R)
logic level and
continuity detect

temperature (K-type
thermocouple)

• Six functions
dc voltage
ac voltag e
de current
ac current
resistance
diode testModel 8022B:

The Troubleshooter

$139

• Seven functions
dc voltage
ac voltage
de current
ac current
resistance
diode test
cond uc tance (1IR)

• 3 V2 -digit resolution

• 0.1% basic de accuracy

• LCD display

• Overload protection

• Two year parts
and labor warranty

Model 8020B:
The Analyst

$189

~_hATA PRECISION
Model 938

0.1%, 3V2·Digit, LCD DIGITAL
CAPACITANCE . WIDE RANGING - from 193.9 pF full scale

METER
(0.1 pF resolutioo) up to 1993 jJF full scale, in

. eight rarqes...virtually everycapacitance you'll
ever needto measure.

• FAST AND EASY 10 USE- Direct reading,
p.JSItlunon rarqes. ..ustplug in and read.

• EXCEPTIONAl..LY PCCURATE - provides
± 0.1% basicaccuracy.

• TOUGH AND COMPI>CT - Buill to take rough
usage wrtt>JU1 loss r:J caltlratioo accuracy. FIts
andgoosanywhere; takesvery litfle berdl
spece ; aw..ys handy tor qJickcapacitance
ched<oot, matching, caltlratioo,and tracl<i>g.

• PalT.ABLE - Pa1m5iZed, light~t. operates
up to awn;o<inately200 hourson a sirgIe W
al<aline battery.

;. EASYREADING - big. clear, higI>ca1trast
3V•.<Jigrt LCD cisPaY, a full 0.5' high. readable
anywhere.

• ~UE PI'CKED - Ou1stardng measurement
$219 capability anddependability. OJtpertorms DC

tJre<:mstant meters. and even bridges costing
2 to 5 times as much.

• RELIABlE - warranteed tor 2 full years.

80MHz Counter with Period Function
MODEL 1820
• 5Hz to 80MHz reading guaranteed­

, OOMHz typical

• Penod measurements from 5Hz
to 1MHz.

• Pe nod average, auto and manual
positions

• One PPM resolutron

• Totalizes to 999999 plus ove rflow

• Elapsed time measurements from .0 1
to 9999.99 seconds plus overflow

• One-megohm input resistance

Call Fo r Our Pric e • Bnght .43·· high LED readouts

We carry a full line of multimeters, oscilloscopes,
frequency counters, audio and RF generators,
power supplies and accessories.

Just call our Toll-Free number and one of our
experts will answer all your questions about test
equipment.



~ Hitachi

~_~ATAPRECISION

IFLUKEI
VIZ liM

HICKOK

KEITHLEYWESTON
The Roadrunner

Model 6100

• 5 Range aud ible signal­
ing function

• 0.5" LCD display
• 6 Functions

• 29 Ranges

SPECIAL

$125.

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE

I200mV, 2V, 20V, 200V, 1000V .5%

AC VOLTAGE

I200mV, 2V, 20V, 200V, 750V 1%

DC CURRENT

1 2mA, 20mA, 200mA, 2000mA, 10A I 2%

AC CURRENT

I2mA, 20mA, 200mA, 2000mA, 10A I 3%

RESISTANCE

1200Q, 2kQ, 20kQ, 200kQ, 20MQ .5% I

~HITACHI

V- I~1B I ~ MHL SingleI race
V-152B 15 MHz Dual Trace
V-202 20 MHz DualTrace
V-301 30MHz SingleTrace
V-302B 30 MHz Dual Trace
V-352 35MHz Dual Trace
V-55OB 50 MHz Dual Trace,

Dual Time Base
V-105O 100 MHz Dual Trace,

Dual Time Base

Call For
Special

REBATE OFFER

SAVE UP TO $500 PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Unear Systems

Call For Our Prices

Dual Trace 15 MHz

MS-15

Dual Trace 30MHz

• Three-step attenuatar plus
vernier control

• Inte rnal linear and log sweep s

• Tone-burst output is trent-panel or
externally programmable

• Four instruments in one
package- sweep generator. func­
tion generator. pulse generator,
tone-burst generator .

• Covers O.02 Hz-2MHz

• 1000 : 1 tuning range

• Low-distortion high-accuracy
output s

MODEL 3020

New Sweep/Function Generator

ffiif;@tWf

THE TEST EQUIPMENT SPECIALISTS

54 WEST 45th STREET, NEW YORK, N.Y. 10036 21 2-68 7-2224

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 3'/2 Digit l iquid crystal

display
• 0.25% bas ic accuracy
• 26 Ranges

$189.00

ADVA
"-- ,'LECTRONIC



SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR

(/)

o
Z
o
a:
I­o
UJ
..J
UJ

6
o«
a:

14

COMSAT PAY TV

NEW
PROGRAMMING

EUROPEAN
SATELLITE

LAUNCHERS

TELETEXT
TIDBITS

Not content to wait for its Direct-Broadcast Satellite plans to materialize in the latter
part of this decade, Comsat's DBS subsidiary has proposed a new pay-TV service that
could be operational by late 1983. The service will provide two channels of program­
ming, one of which will be all movies, the other a mixture of films and other programs.
Satellite TV Corp. , the Comsat subsidiary which will operate the service, will soon
select the satellite on which the programming will be carried-possibly an Anik, Intel­
sat, or Satellite Business Systems bird. The programming will be transmitted in the Ku
band (12/14 GHz), the frequency range that will eventually be used for DBS.

STC's programming will be intended initially only for apartments, hotels, and other
multi-unit buildings. Reception will be via a 2- to 3-meter disk and will be scrambled to
prevent unauthorized reception , STC says. STC intends to offer the service only in the
northeastern section of the U.S. at first , although it's unclear whether that is because
the marketing strategy encompasses only a limited geographic region or because the
footprint of the satellite to be used reaches a small area.

The latest binge of satellite programming includes upgraded services from existing
networks plus a host of new shows. Black-Entertainment Network, for example, is
changing satellites and expanding from one night per week to a daily service that will
be offered from 8 PM to 2 AM on the new Satcom IV starting in May. A new service ,
called "The Preview Channel, " allows TV program managers to get a sneak preview of
future shows, sometimes when the programs are in very early developmental stages;
the preview helps them decide whethor to book the programs. " Preview Channel " is
transmitted via Satcom III. UTV, one of the victors in the recent transponder auction
for circuits on Satcom IV, will have a roster of 31 different shows, with an emphasis on
programs which the network calls " Involvision." The shows-such as "Super Bingo, "
" Mill ion Dollar Paycheck," and " Count Me In"-encourage viewers to phone in com­
ments, take part in games, and bid on auction items . And planning into the future, CBS
has bought two transponders on Satcom IV for unspecified future uses.

Ariane, the satellite-launch vehicle developed by the European Space Agency, will get
a lot of use during the next few years. Westar VI, an advanced Western Union bird due
to go up after 1984, will be carried aloft by the French-built rocket. Intelsat has just
signed up for two Arianes that will be used to launch the final three Intelsat V-A birds
(two aboard a single launcher). GTE Satellite Corp. plans to launch two of its satellites
in 1984 using Ariane. The Ariane rockets, which lift off from a West Africa launch site,
will compete increasingly with the NASA rockets, which until now have been the main­
stay of U.S. satellite launches.

WKRC-TV Channel 12 in Cincinnati has begun transmitting teletext as part of a test
using the British teletext format. About 25 terminals are expected to be in place for the
Cincinnati area test. Meanwhile in Los Angeles, KNBC TV Channel 4 has joined the
teletext test, using French equipment ; KCET and KNXT in that city are already offering
teletext magazines.

Satellite Syndicated Systems, which has been offering its CableText hybrid for nearly
two years aboard its Satcom tran sponder. will expand its service into more home and
business markets. The plan calls for SSS to feed data transmitted within the vertical
blanking-interval through the full system. but making it possible for individual cus­
tomers to retrieve the information only at locations authorized to pick up certain pages.
Zenith is build ing an addressable decoder for that proj ect : initially the direct-to -end­
user plan may require installation of a microcomputer in the home or office.

The newly created Videotex Industry Association will represent the interest of the
companies and people who are taking part in the teletext and videotex field . VIA (Suite
200 , 2000 L Street NW, Washington , DC 20036) will provide information to prospective
videotext customers. Membership in the Association is $150 for individuals. and $50
for students and faculty members : higher rates apply to corporate and institutional
members.
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Exact Electronics Model
514/514A Function/

Pulse Generator
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Exact Elect ron ics 514/514A

OVERALL I I I I
PRICE

EASE I I I I
OFUSE

INSTRUCTION I I I I
MANUAL

PRIC'/VALUE I I I I

1 21314 1516 7 8 9 10
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RE CE NTLY. I HAD A LOOK AT TWO NE W

combination function/pulse generators ,
the model 514 (shown) and model
514A, from Exact Electronics (P.O.
Box 347, Tillamook, OR 97141). Both
instruments are VCF (Voltage-Con­
trolled Frequency) function generators
that will generate sine, dual-polarity
square , and triangle waveforms over a
range of 0.001 Hz to 5MHz. Those in­
struments also double as pulse gener­
ators, covering a range of 0.001 Hz to 10
MHz . The effecti ve range is extended
to 20 MHz in the double-pulse mode.
Frequency accuracy .is claimed to be
± 1% of the switch setting, plus 1% of
full scale, from 10 Hz to I MHz; the
accuracy is ±2% of setting, plus 2% of
full scale from 0.001 Hz to 10 Hz and
from I MHz to 5MHz. The DC offset is
+ 10 to -10 volts, open circuit, and +5
to - 5 volts into a 50-ohm load; the offset
is variable by a front-panel control.

The model 514 provides the output
signal on two BNC-type connectors
labelled HIGH and LOW. For sine, tri­
angle, and square waves, the HIGH out­
put is 20 volts peak-to-peak into an open
circuit ; 10 volts into 50 ohms. The LOW
output is 2 volts peak-to-peak into an
open circuit; I volt peak-to-peak into 50

ohms. For positive and negative pulses.
the HIGH output is IO-volts peak into an
open circuit ; 5 volts into 50 ohms . The
LOW output is I-volt peak into an
open circuit and O.5-volts into 50 ohms .
There 's a 40-dB attenuator on the model
514 that varies the amplitude at both
HIGH and LOW out puts at the same
time . The model 514A provides the out­
put signal on a single BNC connector
labelled MAIN OUTPUT. In addition , the
model 514A has a 60-dB step attenu­
ator (in 10-. 20-, and 30-dB steps); that
model also has a continuously variable.
20-dB attenuator, for a total maximum
attenuation of80 dB.

The square -wave output has rise and
fall times of less than 40 nanoseconds.
The overshoot and ringing specification
is less than 5% of the maxmimum peak­
to-peak voltage. The TIL and ECL out­
puts (ECL output is available on the
model 514A only) will drive a 50-ohm
load ; normal and comp lementary out­
puts are avai lable simultaneously. Typi­
cal rise time is 8 nanoseconds for TTL,
and 3 nanoseconds for ECL. Symmetry
can be set (model 514A only) from 19:1
to I: 19. The START LEVEL (also found
only on the mode l 5l4A) is used to
vary the starting phase (from +90"
to - 90") of the sine and triangle
waveforms.

Three pushbuttons, RUN . GATE . and
MANUAL set the mode. In the RUN mode ,
the generator will run continuously at
the frequency set using a dial and the
multiplier on the front panel. In the
GAT E mode , the generator will run con­
tinuously as long as a trigger signal is
pre sent. That mode is used to give you
signal bursts at the triggering frequency.
With all buttons released, the units will
generate one burst of output for each
trigger signal received. The outp ut starts
at the rising edge of the trigger signal and
ends at the falling edge; the threshold
(the level at which the output starts and
stops) is 1.4 volts. The MANU AL push­
button set s the generator for triggering
by an external signal.
. The output frequency can be ex­

ternally controlled by feeding a signal
into the VCF jack. Using a sine wave for
that will give you a swept frequency for
checking the response of filters, ampli­
fiers, etc .

continued on page 20

WHY K40
BECAME THE

LARGEST
SELLING

CBANTENNA
IN JUST

ONE YEAR!
~~

po
OFFERS A

MONEY BACK

.. .THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

For a FREE demo!

Al\ltERlO\N ANTENNA
© Copyr ight 1979 Amer ican Antenna Elgin. Illinois
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NRI teams up with Radio Shack to
teachyou how to use, program
and service microcomputers...

makeyou the complete technician.
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NowNil takesyou inside
theworld's most po~ular• •microcomputer totrainyou
athomeasthenewbreed
ofcomputerspecialist!



eleven different interest areas
in all.

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,
3939 Wisconsin Ave., Wash­
ington, D.C. 20016.

~~
NRI Schools
McGraw-Hill Continuing

J J r Education Center
t. 3939Wisconsin Ave.Itn ~ Washington, D.C. 20016

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,

Training Includes TRS-80 computer, transis­
torized volt-ohm meter, digital frequency
counter, and the NRIDiscovery Lab with
hundreds of tests and experiments.

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

Inside and Out
NRl 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 go 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 DiscoveryLab,
performing over 60 separate
(TRS-80 is a trademarkof the RadioShackdivision ofTandyCorp.)

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 NRl staff and

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 NRl
can prepare youwith 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,
enablinghim to design sim­
pler, more effective programs.
And, with advancedpro­
gramming skills, the tech­
nician can test and debug
systems quickly and easily.

OnlyNRI gives you
both kinds of training with

the convenience
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Now Available for Faster,
More Profitable Color TV Servicing!

THE NEW
RCA UNITIZED CHASSIS SERIES­
TECHNICAL REFERENCE LIBRARY
A hand y. binder-encased collection of RCA Workshop Manuals. Product Man uals.
Troubleshoot/Techn ical Tips. and Schematics that give you step -by-step pro cedures for
fast troub leshooting of the foll owing RCA co lor TV chassis and related systems . . . .

• XL -100 CT C 87/88/96/97
• Co lorTrak CT C 93 and Freq uen cy Synthesis Tuning Systems
• Colo rT rak CTC 99/101 and Co lorTrak Models us ing the

XL- 100 CTC 107/108 / 109/110/1 11/115 Chass is

Hundr eds of pages of time-savi ng service information . . . equa lly usefu i as a circuit­
operation / troubleshooti ng bench reference or for chassis fami liarization tra ining . . . fu lly
illustrated . with simplified schematics. block diagrams. and chassis/circuit board photos
that show component and test po int locations .. . concise but thorough explanations of how
circuits and systems function . . . step -by -step descriptions of troubleshooting procedures
that iso late troubles in minimum time ... common trouble symptoms and their most
probable causes .

ONLY 24.95
Easy-Quick Reference,
features, such as:
• Durable looseleaf binder
• Index tabs by Chassis

Number

Unitized Chassis Techn ical Reference Library Order Form ­
Please pri nt clear ly

MA l L TO: RCA Technical Publications 1-450

600 North Sherman Drive

Indianapolis, IN 46201

Quanti ty

Unit ized Chassis Library @ $24.95

T OTAL (ENCL OSE CHECK WITH ORDER) $ _

RCII~
NAME _

STREET ADDRESS _

CITY STATE _

8 2 0 5 R E

EQUIPMENTREPORTS
continued from page /5

Pulse width is continuously variable,
fro m less than 10 nanoseconds to 100
nan osec onds ; that range is covered in
seven decade -steps. with a variable co n­
trol fo r the levels be tween eac h ste p.
T he SYNC OUT jack is use d for triggering
sco pes or other ins truments; that output
is a 0-4-volt sq ua re wave wit h the same
frequen cy as the main output. A doubl e­
pul se func tion is used to generate two
pul ses of the same duration each cycle.
inst ead of a single pulse . The DELAY

control , which is swi tc hed into the cir­
cu it from the front pa ne l, is used to vary
th e tim e delay bet ween the sync pulse
and the main output; it is also used to
va ry th e spac ing of the double pulse.

Th e operating manual that comes
with the generato rs has a compl ete cir­
cuit descripti on. gives calib rati on data
with locat ion of all adjustments . and has
a sc he ma tic and a parts list. The panel
design is clean with all fun ct ion s and
controls plainly marked . Th e only minor
complaint I have is that some of the
pushbutto ns are too close together (I' ve
got big fingers) . The sugges ted ret ail
pri ce for the mode/ 5/4 is $6-15.00; it is
$725 .00 for the mode/ 5/4A . R-E

Radio Shack PC-50
Personal Copier
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Radio Shack PC-50

OVERALL I I I I 1 I I
PRICE
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RAD IO SHACK (ON E TANDY CENT ER. Fr.
Worth. TX 76 102) has taken a so lid step
toward ente ring the small-office equip­
ment field with the introduction of their
new PC-50 Personal Copier.

Th e co mpac t ligh tweight copier mea-



T HIS IS YOUR SHIPPING LAB EL - PLEASE PRINT
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(Enclose Check With Order)

$ TOTAL
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Video Cassette
Recorder VIIS
Self -Stud y Servce Education

B II
12

Volume 2

Special
Introductory Offer
This complete VCR training
course is regularly pr iced
at $79.95 . For a lim ited time only
on orders rece ived within the
next 30 days we will ship
prepaid the complete binder
and materials at the reduced
price of: $64.95

STATE ZIP _

VCR Self-Study Course Volume 2
at $64.95

Hen

CITY _

QUA NTITY

To meet th e need of television techn ic ians who
intend to enter the field of VCR serv ice and
for those techni cians currently invo lved in
VCR service , but who need updating, RCA
deve loped this new basic and in-d epth home
study co urse. It consists of six instr uctional
uni ts, and an appendix. Each instr uct iona l unit
is comprised of a study guide and refe rence
material. Program content includes the basic
conce pts of video record ing, mechanica l and
elec tro nic theory of opera tion.

New RCA'Video Cassette
Recorder Self-Study
Course - Volume 2

An ever increasing number of Video Cassette
Recor ders are being purchased by co nsumers,
and many instrum ents sold have now provided
hundr eds of hours of reco rded entertainment.
As a result, there is a growing demand for
VCR serv ice maintena nce. In order to service
the newer video cassette recorders the tec hni­
cian must have a thorough work ing know­
ledge of the VCR.

YES Send Me Th e RCA Technical Training
VCR Self-Stu dy Course-Volume 2

MAIL TO: RCA Te chnica l Tra ining 1-450,600 N. Sherman Drive, Indianapolis, IN 46201
8204RE

TELEVISION TECHNICIANS
CAN NOW LEARN-AT HOME-

How the Newer Microprocessor
Controlled VHS Format VCR's Operate

I

sures only 5* -inches high , by 13inches
deep . by 14 inches wide . and weighs in
at a mere 8.2 pounds.

The unit is powered by 120Y AC at 6
amps . Power consumption is 230 watts
during warmup and 480 watts during
the exposure period.

The 250 watt , 7500 lumen lamp has a
screw base and is easi ly rep laced.

Warmup from a cold start is abo ut 4
minutes . with an additional 30 seconds
required for exposure, and anot her 30
seconds for development. The PC-50
appears to be a scaled-down version of
the popular 3M thermal copier and uses
identical paper, including the famous
pink intermediate sheet.

The copy-size format of 8~ inches
by II inches permits the little cop ier to
be used on most tasks. Legal sized
doc uments cou ld be a problem but can,
of course , be cop ied in port ions and as­
sembled later.

After unpacking the small unit from
its box , we were eager to try it and
make a comparison with a far more ex­
pensive office copier. Since the com­
pact unit is only a few inches larger in
area than a single sheet of typing paper.
finding a convenient spot on the desk
was easy.

Dua l instructions are provided. both
imprinted on the lid as well as printe d
on an accompanying carboard reference
sheet.

Included on that sheet are several
pictorial samples of incorrectly-repro­
duced copy along with suggestions for
correction. Maintenance instructions
are also provided.

Using the printed instruction sheet as
our copy for this test we removed the
pink intermediate sheet and inserted
the pair under the lid, following instruc­
tion s. The copy which resu lted was
sharp and clear, in fact as good as-if
not better than-an identical copy
made on the more expensive office
copier we had been using! We were.
needless to say, impressed.

Next we decided to .test the unit in
copying the page s from an open book .
Although con siderably more difficult
than a flat sheet of paper, the result s
were again impressive. So long as the
print was pres sed flush against the in­
termediate sheet the copy was sharp
and clear.

Although the warmup and deve lop­
ment times are somewhat longer than
tho se found on the larger, more expen­
sive counterpart s, the low cost of the
unit see ms worth the tradeoff. The
compact PC-50 is ideally suited to a
small office . a home, or a service shop
in which an occasional non-intensive
copying of routine docum ents, sche­
matic diagram s and instruction sheets
wou ld be convenient. The PC-50 Per­
sonal Copier sells for $ 149.95 at Radio
Shack out lets . R-E
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Two New Portable
Instruments From Simpson

Compare the Specs! Compare the Price!

pable of accommodating standard letter­
size sheets and paper rolls.

Priced at only $299, the Bytewriter-I
has three individual internal connectors
for the three computer systems. It is
almost impossible to mix-up the con­
nections if you move the printer from
one computer system to another be­
cause the required interface cable
from the computer to the printer will
att ach only to the appropriate connec ­
tor.

The Byt ewriter-l prints both upper
and lower case-without lower-case
descenders- at 10 characters-per-inch.
6 lines to the inch. It accepts 95 of the
96 standard ASCII printab le character
codes and three control codes .

In the ASCII "standard", the char­
acters start at decimal code 33 and run
through decimal 127. Code 127, how­
ever, is not really a character; it is the
delete function . Some printers, on re­
ceiv ing a code 127 from the computer,
will do nothing. The Bytewriter-l , how­
ever, translates code 127 into an open
box of the type used on questionnaires.
If you were printing something where
you might want to check off each step
with a pencil or pen, the open box
would be an asset.

The Bytewriter-I responds to three
ASCII control codes. Those are ': CR
(carriage return), SO (shift out) , and SI
(shift in). CR also provides an auto­
matic Iinefeed. When the printer re­
ceives the CR code, all data stored in
the print buffer is printed and the paper
is advanced one line . If more than 80
characters have been received and
stored in the printer's buffer before the
CR is sent by the computer, the first 80
are printed on one line and the re­
mainder are "wrapped around" on the
next line .

Whe n the printer receives the SO
code, all data that follows is printed out
in "bold" double -width characters .
Reception of the SI code cancels the
" bold" characters and all printing that
follows the SI code is normal width.
The SO and SI codes can be inter­
mixed at will in the same line, per­
mitting individual characters , words,
and phrases to be printed " bold. "
The bold characters do not cancel at
the end of a line. but will continue until
the SI code is received.

-Like some other printers, the Byte­
writ er-I ignores the Line-Feed (LF)
code . A line feed is automatically
accomplished as a result of the carriage
return . If just a line feed is desired, it is
necessary to send a CR code to the
printer. While that prov ides a line
feed, it also moves the printhead to the
beginning of the next line; that makes it
somewhat difficult, if not impossible,
to line up columns.

Unlike earlier "budget" printers that
used rolls of narrow, adding-machine

continued 0 11 page 24

Microtek Bytewriter-l

OVERALL I IPRICE
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Apple II, and Atari 400/800 com­
puters that specifically answers the
need for an inexpensive printer ca-

MODE L 420 FUN CTION
GENERATOR

• Provides sine wave, triang le wave,
square wave and DC voltage output

• Fixed TIL output drives up to 10 TIL
loads

• Wide frequency coverage of 0.1 Hz to 1
MHz in 7 ranges

• Voltage-control led generator input for
sweep signa ls

• Continuously variab le DC offset control
with convenient Off position

• Model 420D prov ides full day's operation
on batteries* , and it can also be reo
charged overnight. The instrument can
be operated from AC line voltage without
the batteries installed. *Batterles not
supplied.

• Compac t 2.7 x 8.4 x 9 " unit matches our
DMM styling

• Adjustable tilt-view handle

MODEL 454 3" DUAL TRACE
TRIGGE RED SWEEP SCOPE

Microtek
Bytewriter-1

Matrix Printer

• DC to 15 MHz bandwidth, 5 mV/div. sen­
sitivity, 100 nsec/div. (XGj to .Gsec/div,
sweep range

• Differen tia l amplif iers provide stable,
c lean waveforms

• Voltage calibr ated vert ical and horizonta l
input att enuators

• 100 KHz chopping rate for low-speed
waveforms

• Alternate mode automat ically selected
on high sweeps

• 24 nsec rise time, 0.5 V pop calibrator
• Displays CH A, B, A and B, A + B,

A - B, X and Y
• External, CH A or CH B triggering, TV

sync
• Compact 4-5/8 x 9-7/8 x 13-1/4 ", weighs

13 1bs.
• Two low-cap. Xl /X10 probes inc uded

TH E BlTEWRITER- 1 MATRIX PRINTER .
by Microtek Inc .. is a 7 x 5 dot-matrix
printer for the TR S-80 , Apple and
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Introducing TALKMAN ™

The new two-way radio that means business.

Voice-activated, two-way
communications-leaves hands
free for safety and security

TALKMAN is a new two-way communications
system designed for special purpose business
applications such as construction, electrical
maintenance, security, warehousing and
manufacturing- anyplace the need to communicate
exists where both hands must be left free for safety
and convenience.

TALKMAN is a lightweight transceiver that may
be carried in the pocket or belt-mounted.
TALKMAN provides short-range, high performance

P.O. Box 92151
Los Angeles, CA 90009
800/421 ·2916
(In Calif. 213/532·5300)

communications in the 49 MHz FM band up to
1~ mile. A choice of one of five available channels
makes TALKMAN a serious contender for security
installations requiring individual channels for
communications control.

TALKMAN is easy to use and maintain. Its unique
headset adapts to any headgear and features a
stowable whip antenna and adjustable, boom­
mounted microphone with windscreen for
communications even in high wind or noise
environments. Sophisticated solid state circuitry
includes audio muting and microphone sensitivity
control- features usually found on two-way
business transceivers costing three to four times
as much.

Individually cartoned, $139.95 suggested list.

CIRCLE 16 ON FREE INFORMATION CARD



Co mpany Phone _

Ad dress _

Th ere is no impression adjustment
for the printhead : it is set at the fac tory
and will print up to the origina l and
three co pies. Our ex pe rience showe d a
somewhat irregu lar impression impact­
den sit y whe re a substa ntial part of the
charac te r was rep roduced by a string
of do ts. such as the small letter "e" , o r
the parenthesis symbo ls [ ( .j ]. While
sheets are inserted from the rea r. Per­
man en t brac ket s and a removable
spindle are provided for paper rolls. The
type paper that permitte d lines of per­
hap s 16 or 30 character s. or that used a
so mewha t difficul t to ob tain and ex­
pen sive heat- sensiti ve or electrostat ic
pap er. the Bytewriter- l uses standa rd
sheets- lette r or legal size-or standard
pap er roll s up to 8Y.l-inches wide. Th e
pap er feed is friction only: there a re no
tr act or o r pin-feed devices. Single
brack et supports a standa rd 5-inch
diam eter teletype paper roll off the
table-the use r is not limited to one of
the new min i-size rolls of approx i­
mat ely 3-inch diam ete r, which happ en
to cost more than the standa rd roll.

Th e characters are printed by a 7­
wire printhead that plugs into a soc ket
and is user-repl aceable by simply
loo sening two screws and unplu gging
the co nnecting cabl e . Unlike most
other printheads that are connected
to their e lect ronics by a flexible ribbon
cabl e that "rolls" along with the print ­
head. the Bvtewri ter-I uses discrete .
highly flexible wires to connect the
printhead to the circuit. The wires
flop and twist considerably as the
printhead travels. While it does not
appear to the eye that the twisting
wires wo uld have the life ex pectancy
of "rolling ribbon ". there is no pre­
vious ex pe rience on which to make a
judgment as to life ex pec ta ncy of the
wires .

Th e printhead is dri ven by a grooved
spind le. ra ther than a drive belt. Again.
that is an arrange ment we have not
seen used in a mat rix printer befo re:
bu t it does wo rk. Again. we have no

- idea wha t the life expecta ncy or
re liability might be: but afte r several
wee ks of quit e severe useage-likely
more than do ne by the ave rage hobb y­
ist-we have had not a single instance
of difficult y with any part of the printer's
e lectrical o r mechanic al ass emblv.

Th e printheads bi-direc tional "drive
is the " full line" syste m co mmonly
found on man y lower-cost printers: it is
not logic-seeking. Th at is. the head
sweeps fro m full left to full right. eve n
if it pri nts j ust a single letter on the left
s ide . It then sweeps bac k from full
right to full left regardl ess how much it
has to print. T he printer speed is 80
characters-per-second (per line ). 60
lines-per-m inute .
the " to p" (original) copy was legible.
the co pies- pa rt icu larly the third-

co ntinued 0 /1 page 11 8

___ _ _ _ Zip _

------­o I'm interested in other Keithley products.
o High resolution and Systems DMMs.
o Keithley Scien tific Instrum ents.

179A v v v v 0.04% v lOOOV NO .56" LED v v v '3 59

8OS0A v v v v 0.03% NO SOOV v .50', LCD NO NO NO ' 369

Dollar for dollar, feature for useful feature, we think our new 179A gives
yo u more comm on sense utility for your money , What do you think?

I<EITHLEY

------o I'd like a closer look at the 179A. Please
call me to arrange a demo .

o Please send the new Keithley handh eld,
po rta ble and benc h meter catalog
includ ing the comp lete 179A specs.

Na me Titl e _

We'd like you to compare Keithley's new Model 179A general purpose
bench TRMS mult imeter to its closest competitor.

City State

MAIL TO:

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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I WISH I WASN'T IN SUCH
A PINCH FOR GRABBERSTII

OUR WISH BOOK CATALOG HAS IT.

All you really need is the new Pomona
catalog. Grab a copy and choose from
micro, mini and maxi GRABBERS'· test clips,

Isolate hard-to-find isolation plugs. Pin
down all the pin tip plugs and jacks you
need.

And you're bound to find binding post for
every application,

In all, there are more than 650 items. And
since Pomona makes them, you couldn't
wish for better quality.

So , ask for your free wish book today,

Full catalog also contained in EEM,
ITT Pomona Elect ronics, 1500 E, Ninth St., Pomona, CA 91766,

Phone (714) 623-3463,
In Europe, ITT Industries Belg ium SA, Pomona Division 250

Avenue Louise, Box 121 , Brussels, Be lgium. Phone 02/640. 34. 00.

AVAILABLE FROM YOUR FAVORITE ELECTRONICS PARTS DISTRIBUTOR

Pomona Electronics ITT
CIRCLE 17 ON FREE INFORMATION CARD



Model 0804
The most powerfulIn
theseries. Allfeatures
of Model 0802plus
capabi l~y to check
continUity and logic
levels,measure temp
withK-type thermo­
couplesand capture
peak readings of
transients.

TECH 330
Has 7 functions and 29 ranges,
plus 0.1%VDC accuracy and true
RMS capabil~y (AC + DC).

TECH 300
Has 0.5% VDC accuracy and all
thefeatures ofTECH310, except
thecontinuity test function and
10-amp current ranges.

Portable Triggered Miniscopes

3V2 Digital
Multimeter
Model 467
• LCD analog bargraph to indicate nulls, peaks and
trends.• Differential peakhold capturesmaximum(peak)
and minimum values ofcomplex waveforms. • 50 u/sec
pulsedetection. • True RMS measuring capability.

THO

Model 0802
Same asModel 0800
buthasa basic DC
accuracy of 0.1%
and Fluke conduc­
tance function for
accurate high resist­
ance measurement

260·7

BECKMAN
3% Digit Multimeters

TECH 310
Has 7 functions and 29 ranges,
plus 0.25% VDC accuracy.

j
~
~., '. . . ." .. '., ..... .. .. .

'i//////////!/,
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- --' ---..... - .. ~

TECH 360
Input jackfora standard K-type
lherroocoupling, enablinguser to
measure temp from - 20·C to
+ 1265·C.Switch selectable mea­
surement of true RMS (AC + DC)
orAConiy voltages and currents.

TouchlTest 20 Multimeter

Multimeter
• Free 10 ampcurrentshunt
• General purpose True RMS multimeters
with identical featuresexcept forpowersources.

Model 810 Model 811
Operates onlinevoltage Operates onlinevoltage

:lndwith rechargeable
N~Cad batteries.

Hand Held OM M ."~ Irl . cu. .
Model 0800
Fluke's lowest priced
DMM.Anallpurpose
instrument for basic
measurement needs.
Five ranges forAC
and DC voltage
measurements. Four
ranges forAC and
DCcurrenttests.Six
resistance ranges.

TECH 350
Bright. 0.5%" LCD display. Single
easy-to-use switch. Separate diode
test function. Low power resistance
range.22megohms input resistance.
12,000 hour batterylife.

• Touch selectionand control
offunctions, ranges and power.
• Large (0.55" high) LED real!­
out • Automatic polarityand
overloadindication . In-circuit
testcapabilities.

Model TI-20
Modeln -20B With batteries and charger
Model n -21 WithLCD readout
Modeln -21 BWithLCDreadoutbatteriesand charger

Meter
Model 260-7

• 28 time-proven ranges. • Direct dial
readingof Amp-Clamp ranges. • Only 2bat­
teries . . . one 9-volt and one 1.5 volt"0" cell
• :~'~=Iete with batteries, test leads

• 260·7. with mirrorscale
• 260·7IT in roll case
• 260·7. IT withmirrorscale, inroll topcase
Availablewithreset pushbutton releases when
overload exists.

Dual-Trace 30 MHz
Delayed Sweep Scope

Model 1530
• Delayed sweep operation for
sweep expansion upto 1000x.
• 30 MHz response; usable
to 50 MHz • 5 mV/division
sensitivity, selectable 2 mVto
20 mHz. • Variable hold-off
forpulsetraindisplay. • Single-

1 ~ lII sweep fornonrepetitive wave-
'Ill forms. • Buill-In triggering

fillers. .

Low Distortion Function Generator
Model 3010
• Generates sine, square and
tri>"Jle waveforms • Variable
amplitude and fixed TILsquare­
waveoulputs • 0.1 Hztol MHz
in six ranges • ~ical sine

\."!'!!!!!!!!'!!!'!!!!!!!!'!!!'!!~o.f1l~t~o;'~ ~Hz 0.5%from

Sweep/Function Generators
Model 3015
• FreQUiency:2Hzto200kHz,
in 3 ranges. • Outputs: Sine,
square or triangle. • Variable
Amplitude: 15 V p-p, open cir­
cuit 7.5 V p-pinto600ohms.
• Pulse Output Fixed aTrlll~ude -iliiiiiiiiiiiiii~
TIL level, logic highgreater

~~~~;~~\~/ ccuracY:±5% Model 3030
• FreQUiency: 0.001 Hzto 5

M d I 3025 mHzin 8 ranges. • Outputs:
o e Sine, square, triangle, pos/neg

• FreQUiency: 0.005Hzto square, pos/neg ramp. • Van-
SmHzin7 ranges. • Outputs: able AmplitUde: 20 Vp-p, open
Sine, square, triangle orhaver- circuit 10V p-p, into50ohms.
sine. • VariableAmpmude:20V • Accuracy: ±(1.5% setting
p-p, open circuit; 10 Vp-p, into + 1%F.S.),0.001 Hzto1 muz:
50ohms. • Accuracy: ± 5%F.S. ± (2%setting +2%F.S.),1mHz

to 5 mHz

Portable Digital Capacitance Meter
Model 820 ~~~~~tii. • Measurescapacitance from t,:-
0.1pFto 1 Farad. • Resolves r.-. z:•• .•
to0.1 pF. • 10 ranges forac- ~. ··W::
curacyand resolution. • 4digit -
easy to read LED display.
• 0.5% accuracy. • Special
lead insertion jacks or banana

e
ra·~.~lItr1lm..t'

. -- Model 3020
. ~ -~ <0 Four instruments in one pack-

- age-sweepgenerator, function
generator, pulsegenerator,tone­
burst generator . Covers .02Hz
to 2 MHz. 1000:1 tuning
range • Low-distortion high-
accuracy outputs. Three-step
attenuatorplus vernier control
• Intemal linear and logsweeps
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100 MHz
Model
V-1050

Portable
Desoldering
Stations
Model OS-600

Controlled
Output
Soldering
Station
Model WTCP-N

Model TC-1 OOIST
53 individual screw­
drivers, nutdrivers, pliers
and wrenches, 31Series
99 interchangeable
screwdriver/nutdriver
blades and handles, and
twoscrewdriver/nut­
driver sets.

35 MHz
Model
V-352

Dual Trace
Oscilloscopes

Service
Master
Tool Kit
Model 99-SM
24-piece kit

20 MHz
Model
V-202

Economically priced, general-purpose oscilloscopes
Square, 51'.0" CRT with internal graticule (illuminated
scale). High accuracy voltage axisand time axisset
at ±3 % (certrtied at WC and 35·C). Higll-sensitlvity
design; vertical sensitivity of 1 mVidiv. available. 6-dlv..
dynamic range ensures accurate measurement of wave­
forms without distortion TV sync-separator circuit.

AUa£.he Style Tool Cases

Hand·Held Beeper
Digital Multimeler
Model 128
- LCD display. - 0.5% basic
accuracy. - 31'.0 digit resolu­
tion - 'Beeper' operates onall
ranges and functions

Hand-Held Digital 4V2 Digit
Multimeter Multimeter
Model 130 Model 135
_ 0.5%basic accuracy. _ 31'.0 _ 0.5%basic accuracy. _ 4'h
LCD display. digit resolution provides wide

dynamic range. - LCD display.

, tf~"
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Magnifier ~. ~. :.
ump ~ •
Modei LFM-1A I

Offers large viewing area forfinedetails, component ~,
assembly and other close wor1<. Has unique double I
tension control. In grey, black, whileand tan Three
diopter, 13" focus standard onallrrodels, (45"reach). JJ

Magna-Lux ump .1
Model LUX-2A -

Magnifier utility lamp. The 3;1" diameter
lens supolemented by a 40-waltstand­
ardap, .ance bulbA-15 incandescent

buill Sold In black only, has
anarmreach of 39" and
inciudes afactory installed
3-diopter lens Same
l1la\1lilication asLFM-lA

1

Model LBO-507A
Single Trace with probe

Model LBO-508A
Dual Trace with probes

3% Digit
0.1 % Digifal

Capacitance Meter
r =-_·::- z:: _ .. _ -,

I _. ~~03 • .:: :\i): IL: '

20 MHz Oscilloscopes
• Add and subtract r,-::'''''I!''!II!I!!I.....
modes (with CH-2
invert), permits differ­
ential measurements
(Model LBO-50BA
only). • Front panel
X-Yoperation ideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model LBO-50BA
only). • 17.5 nanosec
rise time foreasy view­
ing ofhigh speed pulses
and wave forms.

Frequency Counter

Model 6001
.- 5 Hertz to 650 MHz - 10 MHz crystal oven timebase
Input - Selectable 0.1, 1.0, 10 secgate _ Switchable low
pass 50 KHz filter - True TIL compatibility at input

Model 5001
For theelectronic measurement and display offrequency, period,
Interval and counted events. Unique fullinput signal conditioni~

~~~
v~~ 10 MHz

at 1 mV
5" Scopes

Model LBO-513
Single Trace with probe

Model LBO-514 L-,.-~-=:""=':"""::""';::...J
Dual Trace with probes



LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

TELETEXT

I read your editorial in the February
1982 issue on the " non-decision" of the
FCC in regard to te letext. May I please
offer an alte rnate perspective on some of
th e poin t you made?

As I und erstand it , t he FCC was char­
tered to enfo rce th e Communica t ions Act
of 1934, as amended . That Act holds that
th e air waves be long to the public and are
to be used only fo r the public good. The
FCC is not, and never was, a consumerist
organization . It was not intended to de­
c ide which commercia l product is OK for
consumers to have, and which is not.

That suits a lot of us out here just fine!
We don 't want the government telling us
what to buy, when, how , what color it
should be, etc . We prefer 'to make our
ow n decisions from the offerings of a free
market, tha nk you .

You state that with three incompatible

te letext serv ices , consumers wi ll have to
purchase three separate decoders.
Shame on you! As we all know, everything
electronic is (or is about to be) micropro­
cessor-d riven. I suggest that the con ­
sumer wi ll need to buy but one decoder
and one, two, or three teletext programs,
f rom it, according to wh ich te letext ser­
vice he or she wishes to use. That brin gs
me to the next point.

You implv that. with three te letext ser­
v ices, the consumer wi ll be forced to avail
himself or herself of all three. Why? In the
automobile market, there are sports cars,
fami ly sedans, compacts, station wagons,
and pickup tr ucks. Does that mean that a
car buyer must purchase one of each?
Hardly. I suggest that in the television
market the consumer should be equally
free to select the teletext service he or she
prefers.

You also seem to imp ly that the three
te letext services will necessarily duplicate

one another. Why so? I would like to sug­
gest that, in a free market, each te letext
serv ice wi ll specialize. Perhaps one ser­
vice might cover financial affairs (stocks,
bonds, metals, gems , commodities); an­
other might choose current events (news ,
wea ther, sports); and st ill another cou ld
specialize in entertainment (theater, con­
certs, movies, lectures, commu nity ser­
vices) . I like that. Specialization, it seems,
has always generated a higher level of ex­
cellence than generalizat ion . Also , so has
free-market competition , over a govern­
ment-controlled market.

We have a new adm inistration in Wash­
ington- one ded icated, in part , to getting
the government off our backs. That is why
the FCC has decided to allow consumers
to choose for themselves which te letext
service they prefer, after first seeming to
have made the decision for them . Please
note, however, that noth ing that the FCC
has done (or has not done) will get in the

For more information on the EZ-Met
series or any of the other fine A~

instruments call your local distributor
contact A .W. Sperry Instruments ltu
245Marcus Blvd., Hauppauge. N.Y. 117,
• 800-645-5398 Toll-Free (N.Y.. Hawa
Alaska call collect 516-231-7050).

A.W.SPERRY
INSTRUMENTS INC
TheMeasurable Advantagl

Other outstanding features include:

• Autoranging and full manual mode
(Models EZ-6100 & 6110)
• Audible continuity tone with 5 settings
(Models EZ-6100 & 6110)
• Nominal DC volt accuracy 0.5% of
reading (Models EZ-6100 &6110)
• Zero adjust feather-touch button
• Low and normal power Ohm ranges
• 300 hours minimum continous opera­
tion w ith two 1.5V "AA" batteries
• 3Y2 d igit LCD in d ica tes the function ,
reading and feature simultaneously
• Exclusive FIVE-YEARWarranty!

"Se e Us At Southcon Booth # 2413"

"At ITS, we maintain and service hundreds
of pieces of computer equipment used by
over 200 airline companies throughout the
world. If even one piece of equipment goes
down, serious back-up problems can occur.
So our job is not only to make the proper
repa irs , but to make them fast. That's why
we use the AWS EZ-Meter series of Digital
Mu lti -Me te rs . With their Autoranging fea­
ture (volts & ohms) we can count on quick.
a ccurate readings hundreds of times a
day - both on the bench a nd in the fie ld.
And with their Five-Year warranty , we
thin k they're the best hand-held DMMs
yo u can buy."

CIRCLE 29 ON FREE INFORMATION CARD

"Fast and accurate readings.
That's why we use the AWl EI-Meter DMMs."

Bob Murray . ITS Equipment 8r: Leasing Cor



way of standa rdiz ation in tele text.
Co nsider the NTSC standard, to whi ch

all broadcasters and all receiver and
transmitter manufacturers must conform,
Please correct me if I am wrong , but I be­
l ieve that that standard was devised
through vo luntary cooperation wi thin the
te lev ision industry. It was not handed
down from on hig h by the FCC, or any
othe r gove rnment entity. If the free mar­
ket so dictat es, I'm wi lli ng to bet that in­
dust ry w ill coo pe rate agai n to devise a
te letext standa rd .

That is heady stuff , as the notion of a
free market always is. I know that it sets a
lot of peop le on edge, and has some of
them gri tti ng their teeth. But how about
giving it a try for old time's sake? Who
knows ? You might even li ke it ?
A.C. ACTON.
Midland. MI

LOW-FREQUENCY FILTER
Than k you for the good job on my

arti cle about the low-fre quency fil ter kit
(Radio-Elect ronics, November 1981).
The re are two erro rs tha t your readers
shou ld know abo ut. howeve r. In the sche­
matic of Fig ure 7, the connection to pin
" H" of the filter kernal (- VB) should come
from the other side of C16. Figure 3,
showing the input and output noise of t he
low-f requency filter, is labeled as a spec­
tru m analysis ; though it was taken fro m a
spec trum analyzer , th ose are tim e wave­
for ms , not spec tra .

Fortunately , neither erro r will affect
anyo ne's build ing and insta lli ng the LFF
fro m th e layout, compo nent locators. and
interconnect ion drawi ngs, all of whic h
are error-free.
JOE GORIN

SOUND-GENERATOR
CONTROLLER IC

In the December 1981 " Letters" sec­
ti on Mr . Stan Stephenson asks if anyone
knows where he can obt ain the TI
SN76489A generator-con troller IC. It is
obtai nable from CIRCUIT SPECIALISTS
CO., Box 3047, Scottsdale, AZ 85257. The
price is $9.95, with a $15 minimum on
ph on e orders (1-800-528-1417), but no
minimum is required fo r mail orders ac­
com panied by a check or mo ney order.

Finding an appropriate mai ling address
to reach the " Letters:" department isn't
so easy-how about putting an address at
the head of the co lumn ?
CHAR LES ROBINSON,
St . Louis . MO

Address your correspondence to :
Letters , Radio-Electronics, 200 Park Ave.
Sou th , New York . NY 10003.

Your suggestion is a good one and
we' re go ing to use i t. See the opening of
the Letters co lumn in this month 's is­
sue.-Ed itor

CABLE TV
I read your editorial about cable TV in

the August 1980 issue of Radio-Electronic s,
and have a few comments that I would
like to share .

It is interesting indeed that cab le TV is
go ing about in the same way that Ma Bell
has, bu t I see somet hi ng more to it tha n
just that. With such things now as select
TV, Showtime, Cable News Netwo rk,
ESPN, HBO, etc ., offe red on cab le-TV sys­
te rns, I can \i li li why Wfi ars to ld that cabls
co mp an ies must do the hookups. As I see
it , cab le l ines come into the home just as
te lep hone lines do. It is true that they

must do the hoo kup on a pol e outside,
just as one's " drop" telephone line is
where it meets the main feeding cable
(pairs).

But what goes on in the place of resi­
dence is actually another matter. It is
cho ice; if the customer wants telephone­
company-installed wiring , phones, etc .
(they must sti ll provide lightning protec­
tion) .he wou ld do it that way . Cable TV
operates on the same pr inc ip le. Coaxial
cable can be supplied just as well by out­
side supp liers. I agree entire ly that quali­
f ied peop le could do it that way-people
with enough knowledge of how it wo rks.
If one is fair ly knowledgable in electr icity,
electronics, and wiring methods, I can
see no reason why it would not work.

As cab le companies wi ll give many rea­
sons why it will not work, one probab le
reason beg in that private investment in
cable TV appears to be good, it is not a
matter of who must do it. Cab le TV has
many offe rings now, with th e advent of
sate ll ites , etc . So I can see why they are
proceedi ng in a manner like that of Ma
Bell. Cab le can be the prov ider of the ser­
vice, just as telephone-line service is; but
the responsibility or choi ce of options at
home are best left to the customer.
Hotels, mo tels , etc., that have all those
extras wi th cable would be ano ther mat­
ter , where cabl e could provide it, or an
outside pr ivate contractor could .
DAVID WAGNER ,
Marquette , MI

BACKWARD DIODES?
In looking over the " Hobby Corner"

sect ion of Radio-Electron ics, October
1981, I noticed wha t appeared to be a rnis-
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2300 MHz DOWNCONVERTER kit
for Amateur microwave reception . $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits . preamps, acces­
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918
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MULTIFILE Data Storage System A versati le mult l·purpo se II I
100 system IOf 16K ZX81. Menu·d m 'c n The number , Sil e and
head Ing of tue s are usc r.<Jellna ble f iles may be created .

:~1,it;dio~~~'~~~~tal~dz~e~~~~:?'tSa~ov~~~r~~~~~l ~l l:
supplied on cass ette With three blank cassette s ror dala

~l~~?:da~~I ~a~~t~cdn~~v:nda~rua~~~ft~:~:~~~l~~~~a~ep~i.~:
noes lor bo th bu smess and perso na l usc . S29.95

ZXAS Mach me Code As sembler (16K) SI .95
ZXDB Machine Code O.sassemblerIDebuggtlr (16K) S9.95
ZX CHESS ! Your cnc e e 017 levels 01 play, wt'ute or black, set
up any po sihon to be .. nalyzed, change levels of play durmg a
game, swap sides. and more . (16K) 124.15
INVAOERS! Ten levels of pl ..y! (16K) S9.95
STARTRE K Trek across the galaxy . (16K) SI .SlS
ADVENTU RE: O..msel and tre Beast (16K) S14.15
1K PROGRAM PACK. 8 c om pact, entert aining prog ram s SI .ts
11K PROGRAM PACK. Four enlertalnlng program s S9.95
10 EXCITING ZXll PROGRAM S SlU5
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• $550 for a 6X frequency insertion.
• Reac hes 211,387 readers.
• Fast reader serv ice cycle.
• Short lead ti me for th e placement of

ads.
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space .
Ask for Arli ne Fishman. Limited num­
ber of pages availab le. Mail mate rials
to : min i-ADS, RADIO-ELECTRONICS,
200 Park Ave. Sou th , New York , NY
10003.

ladia­
Ell!alrania8~

CALL NOW
AND

RESERVE
YOUR SPACE

29



take in the diagram. Fig. 4. Either the
powe r and ground connections were
shown wrong . or the six IN914 diodes
we re dr awn inco rrect ly.

In readi ng the text. I found it stated : " All
o f the LED 's shown in this art icle are
com mon-cathode devices: ' I know that
LED 's emi t light forward-b iased. and
IN914 conducts forward-biased-that is
disregarding its reverse breakdown . So I
concluded that the six IN914 diodes are
drawn backwards.
JACKIE REICHLING .
Bata via.IL

You appear to be correct . Fortunately.
al tho ugh the ci rc uit will not work properly
as shown . at least nothing will be
harrned.- Edito r

TEMPERATURE MEASUREMENT
Your " Letters" column in the January.

1982 issue . included a lengthy com muni­
cat ion from Mr. John P. Lane concerning
temperature measurement. Mr. Lane is
quite correct in most of his comments. in­
cluding the desirability of using distilled
water for the boi ling-point calibration .
However. there is one important point
that he neglected to mention. Since he
lives near sea-level, he may not be aware
of the ambigu ity in " off icial" barometric
pressu res.

For vari ous , perfectly valid reasons , the
barometric read ings announced by the
National Weather Service are normalized
to equivalent sea-level values . They do
not ref lect the true pressure values unless
you live on th e beac h. Since the pres­
sure drops with altitude at the rate of one

inch Hg per thousand feet (that is fairly
accu rate up to 10,000 feet). the tol eran ce
of 0.03 inches suggested by Mr. Lane is
equ ivalent to about 30 feet in alt itude.
Thus, in most parts of the coun try , that
factor may well be the dominant error of
the calibration process. I am not aware of
any public source of " t rue" barom etric
readings, so you would be well advised to
find out what you r local alt itude is, and
then use the Handbook of Chemistry and
Physics that Mr. Lane recommends to cal­
culate the " true" pressure.
GARY J. VINCENT.
Richardson . TX

RADAR DETECTORS
In the December 1981 " Letters" sec­

tion , Mr. Horn overrates the law as a
safety device. Most dr ivers come with two
police detectors-one on either side of
the nose-and the truth is that the law has
litt le effect on the way they drive . Dr iving
habits reflect one 's inte lligence, ski ll, alert­
ness, experience, self-discip line , and atti ­
tude toward respect for safety of self and
others. The law makes little prescript ive
contribution. Fatality rates among radar ­
detector-equipped drivers may tend to be
lower than average, because such dr ivers
tend to be alert and self -defensive. The
law 's most sign if icant effect is in the
persuasion of the public that officials
have taken action. The net result of radar
detectors on the nation 's t raffic picture
will be a slight reduction in speed-trap
revenue, and noth ing more.
J.D. DENNON,
Warrenton, OR

SUBSCRIPTION TV
Your editorial on subscript ion TV

(Radio-Electronics, December 1981) has
gen erated a lot of thinking about cable ,
subscription, and free TV, as far as the
public airways are concerned. Evidently,
the logic at the FCC is to let those indus­
tr ies battle it out.

However, the real losers are the tax­
payers. There is little doubt that free TV
wi ll be eliminated eventually, or greatly
reduced , as the broadcasters join the
cable-eli te group. That isn 't too bad for
peop le living in cabled areas, and who
don 't mind the ever- increasing subscrip­
tion fees. But what about the people living
in rural and othe r uncabled areas of the
U.S.A. ?

The only possible solution for such
people is signals delivered directly to
their homes by satellite. And the problem
here is that the premium services (HBO,
Show Time, the Movie Channel, etc .) re­
fuse to sell their programs to priva te
TVRO owners, even though cable TV is
not availab le to them . The irony of the
mess is that the government (NASA) is
supplying the space technology and the
rocket boosters to place those satellites
in orbit wh ile , at the same time , another
government body (FCC) allows satellite
programmers to refuse to supply serv ice
for a reasonable fee to taxpayers who
help pay the bi lls .

Come on , Congress and the FCC; it' s
about time that you considered the people
living in the fr inges.
LARRY J. WILSON,
Reynoldsburg , OH R-E

VIS4-

Safety Test Leads s 7.90
Case tor Meter and Leads $12.00

Black mo lded high impact thermoplast ic case .
Large mirror sca le, 83mm
Meter movement: Coi l core magnet mounted on shock-proof

jeweled bearings. Overl oad protected.
Dimensions: 92 x 126 x 45mm , Battery AA size 1.5V
Input impedance: 20k rI./V DC, 4k rI./ V AC
Accuracy: 3% V DC, 4% V AC
Measuring ranges

Voltage Current Resistance Capacitance

0.15 V dc 50 ~IA dc 1 0 .. . 1 kO 2000 . .. 200 000 flF
0.5 V dc 0.5 mA ac/dc 10 0 ... 10 kO 200 ... 20 000 ~I F

1.5 V ac/dc 5 mA ac/dc 1000 .. . 100 kO 20 .. . 2 000 flF
5 V ac/dc 50 mA ac/dc 1 kO . . . 1 MO 2 ... 200 ~IF

15 V ac/dc 500 mA ac/dc
50 V ac/dc 5000 mA ac/dc

150 V ac/dc
500 V ac/dc

1000 Vdc

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

IAccuracy: 1.5% V DC, 2.5% V ACI $79 00MA 2H Current range: 15 A AC/DC •
Other specs same as MA1H

1 YEAR IMMEDIATE EXCHANGE WARRANTY

54 WEST 4Sth STREET, NEW YORK, N.Y. 10036 212·68 7-2224

INTRODUCTORY OFFER
MA 1H A Professional Tool for only $49.00

Prices subjec t to change without not ice
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project
yourself into
the future.

Video is the boom
of the '80s. Never have
so many opportunities
been available to you .
Sales are up and RCA is
leading the way.

We've introduced
new products. 9" and 13"
ColorTrak, Projection
TV; Video Monitor, 5"
B/W, Convertible
VCR, and the Z
VideoDisc ~~

Player are just ~-_...
some of our
new products.

And right
now, more new prod­
ucts are being de­
veloped, refined and
made market-ready.

More .products,
more service oppor­
tunities. The chance to
increase your business
by repairing these new
products is here. Ifyou
have the knowledge.

At RCA we provide
first-rate technical
hands-on workshops,
and supply you with
up-to-date schematics
and complete service
information. And our
magazine, The Com­
municator, provides you
with technical tips.

CIRCLE 6 ON FREE INFORMATION CARD

You'll be able to
troubleshoot these new

products and service
them faster than
ever before.

A future that will
really open your
eyes. The '80s are
going to see home
video equipment

advances that
until now were
only dreamed
about.

What this
- means to you is

a service industry
more vital and
growing than
ever before.

Ron
WE'LL OPEN YOUR EYES.

For .wm,.{ru subscription to R CA.
COM ..\11JI\'ICATOR. our magazinr oj '1~1l '.\
and advicefOTservice technician s, wn tf: R CA..
Dept. J-455. 600 North Sherman Drive,
l ndianapolis. Di ·1620],
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NEW DE S
Automobile loeater

ZIP

Date

StateCity

Print Name

Street

Signature

Mail your idea along with. this coupon
to : New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003

This column is devoted to new ideas,
circuits, device appl icat ions, construc­
t ion techniques, helpful hints, etc.

All published entr ies, upon publica­
tion , will earn $25. In addition, Panavise
wi ll donate their model 324 Electronic
Work Center, havinq a value of $49.95. It
combines their circuit-board holder, tray
base mount , and solder station . Selections
wi ll be made at the sole discret ion of the
editorial staff of Radio-Electronics.

NEW IDEAS

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publ ish my idea and to subsequently
republish my idea in collections or com­
pilations of reprints of similar articles. I
declare that the attached idea is my
own original material and that its publi­
cation does not violate any other copy­
right . I also declare that this material
had not been previously published.

Title of Idea

mitter on the dashboard and extend the
antenna so that it is as long as possible.
In either case rememb er to switch the
transmitter on before you leave , and
remember that the antenna should be
aligned vertically for best results.

To find your car , just extend the tele­
scopic antenna of the rece iver to its full
length and hold it parallel to the ground .
Point the antenna to your far left, then
swing it to your far right. Do that until
you find in which direction the strongest
signal lies , as indicated by the LED' s.
The antenna will be pointing at your
car.-Doug Krause

A telescopic antenna or a length of
hookup wire will work quite well. The
only thing that is important is that the
antenna be vertically polarized.

At the receiver, the incoming signal
is tuned by C5 and L2 before being
passed on to the 741 K', That IC ampli­
fies the signal up to 1000 times; the
amount of amplification is controlled
by adjusting R4, a linear-tape r poten­
tiometer (more on that later). The five
LED' s are used to indicate signal
strength, they light up in ord er (1 to 5)
as the signa l gets stronger.
. The 741 requires two 9-volt batteries
for powe r. The positive terminal of one
battery is connected to pin 7. The nega­
tive terminal of the other battery is
connected to pin 4. The remaining ter­
minal s (one positive and one negative)
are connected together and ground ed .

Keep in mind that you will be carry­
ing the receiver with you as you go
about your busines s, so it should be in­
stalled in a case that is as small as pos­
sible.

After the dev ices are built , the re­
ceiver and transmitter will need to be
tuned. Once that is done, however, you
should not need to <10 it again unless
the sett ings are tampered with . Placing
the transmitter and recei ver next to
each other, detune the receiver so that
none of the LED' s light. Then tune the
transmitter until all of the receiver's
LED's light , indicating maximum sig­
nal strength. Potentiometer R4 should
be adju sted for the minimum amplifica­
tion that will give you a usabl e signal.
Too much amplification will give you a
maximum-strength indication over too
wide a range. Separate the receiver
and the transmitter (the farther apart
they are the better) and adjus t R4 until
you get a maximum strength reading
only when the rece iver 's antenna is
pointed directly atthe tra nsmitter. The
RF locater is now ready for use.

Since the locate r will not be able to
work through the metal body of your
car, you will need to set up the trans­
mitt er so that the signal can radiate
th rough a glassed-in area . That is really
not much of a probl em. If you are using
a hook-up-wire antenna, simply tape
the free end to the top of either the front
or rear windshield . If you're using a
telescopi c antenna , place the trans-
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The heart of the oscillator is a 555
timer Ie. Its frequency- just below the
AM broadcast-band-is determined by
R1, R2, and C I. A tank circuit (C2 and
L 1) is used to tune the transmitter. The
antenna is coupled to the transmitter
through C3. Since efficiency is not
very important here (output power
should be kept under 100 mW), the
length of the antenna can be kept short.
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HAVE YOU EVER HAD TROUBLE FINDING
your car in a crowded parking lot? If
so, here' s a device that will be of some
help.

This automobile locater is made up
of two parts . The first is an RF oscilla­
tor, whose circuit is shown in Fig. 1.
The second is a sensitive receiver; that
circuit is shown in Fig. 2.
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MODERN
CRYSTAL RADIOS

Join now . . . get two extra
books absolutely free!
Modern Transistor Radios
and Modern Crystal Radios

1 3 23
List $ 1 0 .95

r~-ELEcrRo~~-B~~-L~~;l
I \W Blue Ridge Summit, PA 17214 I
I Please accept my membership in Electronics Book Club and I
I send the 6 volumes circled below, plus a free copy ofModern I
I Crystal Rad ios and Modern Tra nsistor Radi os. I understand

the cost of the books selec ted is $2.95 (plu s shippingl I
I handlin g). If not satisfied, I may return the books within ten I
I .days without obliga tion and have my memb ership can- I
I

celled . I agree to purchase 4 or more books at redu ced Club
prices duri ng the next 12 months, and may resign any time I

I ther eafter. , I
I 1066 1070 1076 1108 1128 1160 1211 1218 I

1225 1230 1233 1245 1249 1251 1277 1283
I 1291 1293 1306 1323 1333 1337 1338 1370 I
I Name Phone I
I Address - --- I
I II City I
I State Zip --

L (Valid for new member s only . Foreign and Cana da add 20%)

-----------------

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices. Save up to 75% on books sure to
in crease your kn ow-how
• Satisfaction Guaranteed. All books returnable withi n 10
days witho ut obligation
• Club News Bulletins. All about cur rent selections- mains.
alterna tes, extras-plus bonus offers . Comes 13 times a year
with dozens of up-t o-the-minute titl es you can pick from
• "Automatic Order". Do nothing, an d the Main selection
will be sh ipped automatically ! But . . . if you want an Alter­
nate selection-or no books at all-we'll follow the instruc­
tions you give on the reply form provided with every News
Bulletin
• Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membe rsh ip obligation, and
qualify for discounts on many other volumes
• Bonus Specials. Take advantage of sales , events , and
adde d-va lue promotions
• Exceptional Quality. All books are first-rate publishe r's
editions , fill ed with useful, u p-to-the-minute info

106 6
Lis t $ 14.95

pap e r

MASTER IIANIlBOOK or
. ELECTRONIC

TABLES & rORIWL,u
TllBLES "rORlIfULIIS ~~~~====;:..­TABLES" rORMULIIS t'

GET TWO EXCITING PROJECT BOOKS FREE! I ~::tFl~4.J:gtM
~n;;=:i~~~~3 1 ~ MULliS
f' ~:=m I rORMULAS

TABLES I rORMU!:H
TllBLg : F8:: lILJS

Il..LI!J..!;.j.:,;6:~ 'j ~ :!!=-__.._-
, IfllAJ1'P'evn-

1 2 2 5
Li st $ 15.95

~
Find exciting projects,troubleshooting and repairLi s: ~~ ; . 9 5

l
"\ -tips, and hands-on, do-it-yourself info, plus 11 60

:: - hundreds oftime-and money-saving ideas in Li st $ 12.95

T the EL~~Tr\[]~~~SB[][]K ~LlJE - , ,
Select 6 outstanding volumes
for only $2 9 5 (total value up to $116.70)
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"Ifyouregoing tolearn
electronics,you might
aswell learn itright!"

"Don't settle for less.
Especially when it comes
to career training. ..because
everything else inyour life
may depend on it That's
why you ought to pick ClEf"



Acc redited Member Nationa l Home Study Counci l

D YES ... I want the best of everything! Se n d me m y FREE em school
catalog - including details a bo ut the Associate Degree program - plus m y FREE
package of home study information. RE-34

Age Ph on e (area code) _

Check box for G.I . Bill information : 0 Veteran 0 Active Duty

MAILroOM:

»
\l
Jl
r

Assoeiate Degree
Now, CIE offers an Associa te in

Applie d Science Degree in Electronics
Eng ineering Technology. In fact,
all or most of eve ry CIE Career
Course is directly creditable
towards the Associate Degree.

Send for more details
and a FREE sehool
eatalog.

Mail the card today. Ifit 's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com­
plet e information on independent
home study. For your convenience

'1 'we 1try to have a crn representa-
tive contact you to answer any ques­
tions you may have.

Mail the card or the coupon or
write crn (mentioning name and
date ofthis magazine) at: 1776 East
17th Street, Cleveland, Oh io 4411 4.

Piek the paee that's right
f~ryou•

crn understands people need
to learn attheir own pace. There' s no
pressure to keep up . .. no slow
learners hold you back. Ifyou' re a
beginner, you startwith the basics.
If you already know some elec­
tronics, you move ahead to your
own level.

Enjo y the promptness of
e IE's "same day" grading
eyele.

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

CIE eanprep a re you for
your FCC Liee n se.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in your favor. Either way, it's
government-certified proofofyour
specific knowledge and skillsl

More than halfofCIE's courses
prepare you to pass the government­
administered exam. In continuing
surveys, nearly 4 out of5 crn gradu­
ates who take the exam get their
Licenses!

r····.---·.·..-·--I

• C IE Cleve land Institute of Electronics, Inc.
1776 Eas t 17 th Stre e t . Cle v eland, Ohio 4 4114

I•I
• PrintName _

•

Address Apt. _

City _

• State Z"ip _

•••

Meet the Eleefronies
Speeialists.

When you pick an electron ics
school, you' re ge tting ready to invest
some time and money. And your
whole future depends on the educa­
tion you ~et in re turn.

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

There's no sueh thing as
bargain edueation.

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

We don't promise you the moon.
We do promise you a proven way to
build valuable career skills. The crn
faculty and staffare dedicated to
that. When you gradu ate, your di­
ploma shows employers you know
what you're about. Today, it' s pretty
hard to put a price on that.

Beeause we're speeial­
ists, we have to stay
ahead.

At crn, we've got a position of
leadership to maintain. H ere are
some ofthe ways we hang ont o it ...

Ourstep-by-step learning
ineludes "hands-on"
training.

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

But professionals need more
than theory. That 's wh y some of our
courses train you to use too ls ofth e
trade like a 5 MHz triggered-sweep ,
solid-state oscilloscope you build
yourself-and use to prac tice trouble­
shooti ng. Or a Digital Learning
Lab oratory to apply the digital theo ry
essent ia l to k eep pa ce with electronics
in th e eighti es .
Our speeialists offery o u
personal attention.

Sometimes, you may even have
a question about a specific lesso n.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the crn specialists. And the answer
you ge t b ecomes a part ofyour per­
manent reference file. You may find
this even b etter than having a class­
room teacher .

",,"ou've probably seen ad­
• ~ertisements from other

electronics schools. Maybe you
think they're aU the same.
They're not:

em is the largestinde p e n.
dent home study sehool in the
world that specializes e xclu­
s ive ly in electronics.
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Here's why we're NumberOne.

Interchangeable thin­
profile power cords

(instead of awkward.
heavy or coiled cords)

Unsurpassed reliability­
performance proven

All specs conservative
and guaranteed

Call toll-free for details
1-800-243-6077
During business hours

Hall 11 Ie price lor el.jual
(or better) performance

Standard lP-1, only $50.00*,with latching memory-captures
pulses as fast as 50 nsec, to 10MHz,guaranteed
Economy lP-2, $32.00*, guaranteed to 50 nsec, 1.5 MHz
High-speed lP-3 with memory, only $77.00*, guaranteed to
10 nsec (6 nsec, typical) and 50 MHz!
New Eel lP-4 t , $150.00: the new industry standard-with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
tl P-4 probe exclusively for use with ECl. For DTl, TIL or
CMOS, select lP-1, -2 or -3.

True multi-family
performance:

DTl, TIL, CMOS.
Or ECUt

GLOBAL
SPECIALTIES

CORPORATION
'S uggested u.s. resale. Prices. specifications subjectto changewithout notice. 0 Copyright 1981 Global SpecialtiesCorporation .

70 Fulton Terr.. New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES: San Ffancisco(415l648-0611. TWX 910-372-7992

Europe: Phone Saffron-Walden0799-21682. TLX 817477
Canada: LenFin kler Ltd.• Downsview. Ontario

Overload and AC-line­
protected high­

impedance input
Linear input impedance
eliminates errors due to

non-uniform loading

When it comes to logic probes, more people purc hase Global
Specia lties! Because yo u can spend twice as much and not
get the speed , p recis ion , flexib ility and accu racy offered by
our fou r log ic ally-p riced probes-inc lud ing our remarkabl e
new 150 MHz Eel Probe. Not to mention the ve rsati lity,
re liability and durability we 've beco me famo us fo r.

But we do n't sto p there . When it comes to logic test ing, Global
Sp eci alties does the complete job . With ou r DP-1 auto-se nsing
di g ital sig na l injector-for fas t, easy st imu lus-response tes ting ,
at an economical $83 .00*. Plus a line of multi-c hanne l l ogi c
Moni tors that provide an inside pic tu re of circu it ac tivity at up
to 40 nodes simu ltaneo us ly. And each prod uc t has an idea­
fill ed app lications manual-as we ll as an unmatched line of
highly-fun ct ion al accessories , to extend its ve rsati lity still more .

With Glob al Specialties, there 's no need to compromise on
pe rformance. Or value . Discover for you rse lf why we' re the
numbe r-one log ical choice !

Full readout
indications-HI, l OW.

PULSE

Easy-to-use Memory
and Pulse functions

Complete line of
interchangeable
probe tips and
grounding wires,
including easy

clip, banana plug,
alligator clip
jumpers and

variety of power
cords

CIRCLE 14 ON FREE INFOR MATION CARD





PARTS LIST

All resistors Y4-watt, 5%
R1-R11-10,000 ohms
R12-1000 ohms
R13-5600 ohms
R14-360 ohms
R15-750 ohms
R16-470 ohms
R17-10 ohms
R18-1300 ohms
R19-75 ohms

Capacitors
C1, C8-10 /iF, electrolytic
C2-150 /iF, electrolytic
C3-5-40 pF, PC-mount trimmer
C4-47 pF, ceramic disc
C5-C7-0.1 ilF
C9-470 ilF, electrolytic
C1D-4.7 ilF, electrolytic or tantalum

Semiconductors
IC1-74LS273 8-bit Ootype flip-flop
IC2-74LS244 octal non-inverting three-

state dr iver
IC3-6802 microprocessor
IC4-74LS138 expandable 3-to-8 decoder
IC5-2716 EPROM (see below)
IC6-74LSOO quad 2-input NAND gate
IC7, IC8-74LS367 three-state hex buffer
IC9, IC1G-2114L-3 1024 x 4 static RAM
IC11- 74LS245 octal non-invert ing bus

transceiver
IC12-MC6847 video display generator
IC13-MC1372 color-TV video modulator
IC14-7805 5-volt tab-type regulator
Q1-2N3904
Q2-2N3906
01-1N4001
XTAL1-3.579545 MHz TV color-burst-ref­

erence crystal
J1, J2-jacks to mate with power supply

and video cables
Keyboard-5 x 8 matrix (Texas Instru­

ments 11KS119 or equivalent)

Miscellaneous: 9-volt, 500 mA wall-p lug
DC supply, enclosure, cable, wire, etc.

The following are availabie from Scrlpto­
Vision, Inc., P.O. Box 535, Snowdon Sta­
tion, Montreal, Quebec, CANADA H3X3T7
(all prices shown are In U.S. dollars); as­
sembled and tested tltler, $169.00; partial
kit (PC board, programmed EPROM, key­
board, enclosure, keyboard label), $69.00;
PC board and programmed EPROM,
$49.00; programmed EPROMonly, $35.00.
U.S residents must add 4.7% to those
prices for import duty. Please add $3.85
to each order for shipping and handling.
Allow 4-6 weeks for delivery.

Decoder IC4 uses address lines AII,
AI2, AB, and the VMA (ValidMemory
Address) signal from the microproces­
sor to produce eight output-signals cor­
responding to eight areas of the 2K
memory. Only five of those eight sig­
nals are used-but that is enough for our
purposes.

The HALT. MR. IRQ and NMI lines are
forced to a logic-high state by RIO.

FIG. 5-VIDEO-DISPLAY GENERATOR, a MC6847,is the same IC used in the TRS·80 Color Computer.

Memory
The display memory is made up of

two 2114 (lK x 4) static RAM's, IC9
and IC10, to provide 512 bytes of
memory per page. Memory -page selec­
tion uses a signal provided by pin 9 of
ICI. Since the memory can be accessed
by either the microprocessor or the
video-display generator-but not by
both simultaneously-bus-drivers IC7,
IC8 and IC II are used to disconnect the
6802 from memory when the video-dis­
play generator is operating. The R/W
(Read/Write) signal from pin 34 on the
microprocessor is used to control the
direction -of data flow.

The WE (Write Enable) signal for IC9
and ICIO is generated by IC6, IC8, and
Q1. That insures that when the video­
display generator is active, the memory
is in the READ mode; otherwise the
memory is in the WRITE mode and avail­
able to the microprocessor..

8

c

VIDEO
DISPLAY

GENERATOR
(VDG)

b

MEMORY

FS00

FFFF

8

ADDRESS (HEX) IC4 PIN #
0000

007F

081J0
OUTPUT PORT 14

1000 ------
INPUT PORT 13

1800 ------
INPUT PORT 12

2000 ------
DISPLAY RAM 11

2400
10

9

INPUT/
CONTROLLER

organized as a 5 x 8 matrix. Its five
rows are connected to the 6802 through
IC 1, a 74LS273 octal D-type flip-flop.
Pin 37 of IC3, the 6802, outputs a clock
signal of about 900 kHz . That signal is
buffered by IC6-a and gates ICI, which
sample Ii the output of the keypad rows .
The keypad's eight columns are con­
nected to the microprocessor's input
port via a 74LS244 octal buffer, IC2.
The information from the eight columns
is presented to the data bus when pins I
and 19 of IC2 are taken low by the C
output of IC4. That scanning system
makes it easy to determine which key is
pressed.

FIG. l-VIDEO mLER CONSISTSof three main
sections. Data and address buses are bidirec­
tional, permitting memory (b) to be accessed by
either inpuUcontrolier (a) or vldeo-dlsplay gen­
erator (e).

FIG. 2-DETAILED BLOCK DIAGRAM shows data flow within and between sections of tltler .

FIG. 4-MEMORY MAP of tltler (not to "scale")
shows how various functions are called up by
decoder IC4.
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FIG. 3-TWO 2114 STATIC RAM'S are used to pennlt storage of two separate displays.
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FIG. 6-PC BOARD FOR TITLER is double sided. This is the top, or component, side of board.
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FIG. 7-" BOTTOM" OF PC BOARD. Keypad and vol tage regu lator will be moun ted from this side.
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Vid eo-display generator
The video-di spla y generator. IC 12. is

an MC6847. Its pinout is shown in
Fig. 5. It read s data from the memory
ICs using the address and data buses
and generates both the alphanumeric
and graphics characters for the display.

All clock signals are derived from
IC l3 . a color-TV modul ator IC that
uses a 3.58 MH z color-bur st-reference
c rystal and generates the composite­
video signal that. after amplification by
Q2. is the output of the titler. Chroma.
luminance. and oth er information are
prov ided by IC 12. The output of the
tit ler . whic h is available at jack 12. has
an impedance of 75 ohm s.

Construct ion
The titler can be built using either

wire-wrap tech niques. or on a double­
sided PC board. A foil pattern for the
component-side of the board is pro­
vided in Fig. 6: a pattern for the other
side in Fig. 7. Component placement is
shown in Fig. 8 and in Fig. 9.

Be sure that the capacitors and IC
sockets are or iented correct ly. and in­
sta ll jumpers thro ugh the board.
soldered on bot h sides . where indicated
by asterisks in Fig. 8. A small piece of
e lectrical tape sho uld be placed over
the jumpe r tha t sits under XTAL 1: that
will kee p the crys tal and the jumper
fro m shor ting.

The voltage regulator is mounted
from the bott om (non-component side)
of the board and should have a heat
sink-attaching it to the metal enclosure
will do the job nicely. and will also pro­
vide a ground connection between the
POW ER jack . 1L and the circuit board .
Be sure that 1 I and 12 will mate with
the 9-volt power supply and the cable
to the VCR or monitor.

The keypad should be installed last.
Pass its pins through the holes in the PC
board from the bottom of the board.
Make sure that all the pins are soldered .
Don't forget the three insulated jumpers
between resistors RI-R3 and IC2. on
the component side.
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Charact ers and graphic s can appear
on the screen together. The two
memori es allow you to create two dis­
plays and alternate between them.
Switching back and forth between two
similar. but slightly different , displays
ca n produce a ver y attractive. eye­
catching effect.

The more you experiment with your
titler , the more you'll find you can do
with it. You 'll be able to title home or
industri al video programs, create
gra phs and charts , and even use it as a
"message cen ter. "

You now have all the hardware in­
formation you need to build your own
titler. Next month we' ll discuss the
software end . R-E

FIG. 11-NOTE HOW TITLER can com bine
alphanumerics and graphics in one display.

key. of course, allows you to correct
your mistakes.

Pressing the CHARACTER/CO LOR key
gets you into the graphic s mode. Sev­
eral different color blocks-squares
and rectangles- are available and, with
a bit of prac tice, you can create some
spectacular displays-maybe even
bette r than the one in Fig. 11 .

--
#

E

PINS FRO M KEYPAD
(MOUNTS FRO M BOTTO M
OF BOAR D)

.
• J

... I

.. t

characters can be displayed either as
white-on-green . or white-on-red. The
keys with arrows allow you to place
characters anyw here on the screen.
The shift key reverses their functions.
(Th e cursor can be moved backward
instead of forwa rd. etc.) The ERASE

FIG. 1o-KEYPAD LABEL shows many functions
available. Function keys are pressed once to
switch functions. Pressing them again returns
you to original mode of operation.

" IC14ISMO UNTED
FROM BOTTOM OF
BOARD

'INDICATES JUMPE R
THRO UGH BO ARD

Finally. you may find that your VCR
requi res a litt le more chroma (color)
than ca n be provided by the titler. In
that case. a jumper short ing out R15
will add it.

Checkout and operation
Co nnect the titler to your VCR. or to

a TV set with a video input . and turn it
on by plugging in the 9-vo lt DC powe r­
supply. A series of color bars-green.
yellow. blue. red . pearl (buff). cyan.
magent a. and orange-should appear on
your TV -set . Adjust C3 until the colors
are correct. (Yo ur monitor. of course .
has already bee n correctly set up.) Un­
less the CLEAR key is pressed . the bars
will remain in page- I memory. If the
CLEAR key is pressed. the bars will dis­
appea r from view and you will see a
black screen with a cya n cursor at the
top-left co rner.

A look at the functions on the keypad
" label" (Fig. 10) will give you an idea
of how versatile the titler is. It has two
basic modes of operation: alphanumeric
and gra phic. When the CLEAR key is
pressed. the titler is in the alphanumeric
mode . The shift key allows you to dis­
play the charac ters at the upper right­
pre ss it once to enter the shifted mode.
and aga in to return to normal. The

VIDEO
OUT{Jl R ~9
r-r--Il!..'O

FIG. 8-VOLTAGE REGULATOR , IC14 should be mounted from " bottom" of board and attached to
vertical wall of enclosure. This will prov ide both heat-sin king action and a connection between
chassis and board grounds.
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SUPER
SIREII ALARti

An alarm system is useful only if its warning
is noted. With the distinctive sounds

that this siren can produce, that's no problem.•

WILLIAM D. KRAENGEL, JR.

THIS ELECTRONIC SIREN ALARM [S THE
perfe ct complement to your custom­
designed security system. Whether you
want to protect the belongings in your
home , the belongings in your car, or
alert your family to a fire, this low-cost
but powerful alarm generates a variety
of attention-getting sounds and provides
10watts ofoutput power to the speaker .

How the alarm is triggered is totally
up to you. Indeed. a successful security
system often depends upon a novel
scheme that is unfamiliar to the intruder.
Regardless of the detection device
used-trip switches, ultrasonic detec­
tors, fire and smoke detectors, etc.- the
interface to the alarm is a simple switch
or relay. Wire the alarm to an existing
Dower source and detector, add a suit­
able speaker. and your system is all set
to operate .

cont rolled multivibrator (AFM). Its fre­
quency is controlled by the voltage on
contro l-voltage input pin II and by tim­
ing res isto r R3. The triangular wave­
form at this pin frequency-modulates
(FM's) the AFM so that the squarewave
outp ut at pin 9 rises and falls in fre­
q.uency to duplicate the familiar wail of a
siren.

The TWO-TONE mode uses the same
squarewave output from the LFM ex­
cept that it is not integrated before it is
used to FM the AFM . The squarewave,
attenuated by R2, causes the AFM to
shift frequency abruptly at the rate
determined by the LFM. The resulting
sound is a distinct ive "twee-dell" simi­
lar to that of a European police-car
siren.

The PULSE mode also uses the LFM's
squarewave outp ut, but not to FM the

AFM. In this mode, the squarewave is
routed to the RESET input (pin 10)of the
AFM. As long as this pin is held high,
the AFM will operate normally but
when it is brought low, the AFM will
sto p running. The squarewave, alter­
nately high and low, will gate the AFM
on and off at the frequency of the LFM.
The pitch of the sound will be constant
since the frequency of the AFM is de­
termined only by the value of timing
resistor R3.

The YOWL mode is a combination of
the SIREN and PULSE modes. The
squarewave from the LFM is both
routed to the RESET input of the AFM
and integrated by C4 and R2 at the con­
trol-voltage input of the AFM. The
AFM is gated on and off as in the PULSE
mode: but eve ry time it is gated on. it
sees the rising half of the triangle wave
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How it works
The siren alarm circuit is shown in

Fig . 1. Timer ICI- a, half of a 556 (see
Fig. 2), is conn ected as a low-frequency
astable multivibrator (LFM) . In that
configurat ion, the squarewave output at
pin 5 remains fixed at approximately 50
percent of the dut y cycle as its frequen­
cy is varied by timing-resistor Rl. With
the exception of the TWO-TONE and
PULS E modes , the LFM' s squarewave
output is integrated by R-C integrators
R2 and C4, producing a triangle wave at
pin II of IC l-b . Timer IC I-b is con­
figured as an audio-frequency voltage-

TABLE 1

MODE R1 R2 R3
(ohms) (ohms) (ohms)

Mechanical siren 5.6 MEG 1K 150K

Elect ronic siren 470K 10K 120K

Warble 100K 100K 100K

Two-tone 560K 10K 150K

Pulse 680K 150K

Yowl 2.2MEG 1K 100K

C4

1000 j,LF

100 j,LF

10 ,uF

500 ~F

J1

x
x
x
x

J2

x
x



Vee

SPK
Bn,
lOW

OPTIONAL SEE TEXT

12-15V
iC6(SWITCHED BY DETECTOR) J 10IlF

-w"' ,.~: ...-.e"...; ~.' "V
Jr

)
01 I

Rl" • l N4001
'1\(RATE) R3·

4 LFM (PITCH) 10 14 AFM
2 12 R4

IC1 ·a 5 [Cl·b 9 220n ©OI1/2 1/2
6 556 B 556 ~ T1P33

3 I? 11 t I
+ Cl * C2 .'· ;f' C5
;~ 1.0llF C3

R2· + C4".01 I ~
* .01 (DEPTH) :::F; (INTEG RATO R)

; ~

~,. ;SEETABLE_1

FIG. 1-SCHEMATIC DIAGRAM of the Electronic Siren Alarm. Typical values for R1·R3 and C4 are
listed In Table 1.

PARTS LIST

Resistors % watt, '5% unless otherwise
noted

R1-R3-SeeTable 1
R4-220 ohms, V2watt
Capacitors •
C1-1 IolF, 35 volts , tantalum
C2, C3-0.01 JJ. F, 50 volts , ceramic disc
C4-See Table 1,25 volts , electrolytic
C5-0.1-1.0 uF, 50 volts. ceramic disc (see

text )
C6-10 1'1-', 25 volts, electrolytic
Somioonduotoro
D1-1N4001 , t-amp, 50 PIV
01-TIP33 powe r transistor or equivalent
IC1-556 dual 555 timer
J1. J2-jumpers (see table 1)
SPKR1---8-ohm, 10-watt speaker (Radio
Shack 40-1269 or similar)
Miscellaneous: Construction-or-PC board.
wire . so lder , etc .

14
Vee

13
DISCHARG E

12 TH RESHOL D

11 CONTROL
VOLTAGE

10 RESET

OUTPUT

556

TRIGGER

TRI GGER - =-t"'---"7,'..,.-i

RESET'-4--.+.;r- - - ,

OUTPUT ---'T"i:j..~-----l

GND --... .... ,., -,"..

DISCHARGE --'+--'-,---'-',...--.-'---------,

THRESHOLD ---'''+---'-'-'1

CONTR0 L ---'''+--+-..,.---1
VOLTA GE

FIG. 2-PINOUT OF 556 IC will help you see how
control- and signal-voltages are developed.

at its control-voltage input. Conse­
quently. the pitch of the sound is no
longer constant during the on intervals
but falls in frequency until the off inter­
val begins.

Switching amplifier Q I boosts the
output to an attention-getting peak
power of over 10 watts . If Vee is in­
creased to 15 volts from the normal 12
volts, the power output will be even
greater. The squarewave output may
sound harsh at some frequencies . The
addition of filter capacitor C5 (from 0.1
to 1.0i-lF) will mellow the tone some­
what. Capacitor C5 and resistor R4 form
a lowpass filter to remove some of the
high-frequency components from the
squarewave.

Construction
Since the alarm is meant to be part of a

bigger system, no circuit layout or pow­
er-supply design is shown . The alarm
may be built on the same construction­
or PC-board as the detection circuitry.
The circuit layout is not at all critical.
Power-transistor QI need not be heat­
sinked unless it is used in ambient tem-

peratures greater than about 90°F. The
siren draws less than 1.5 amps at 12
volts when run at its rated power output.

Operation
The sounds that can be produced are

almost limitless. Table I gives some typ­
ical component values for different
sounds as a guide to start you off. You
are free to vary those values until you
create a sound you like. In any case ,
final tweaking may be necessary , since
the type of speaker and enclosure used
will have an affect on the tone of the
sound.

The rate at which the sound varies is
determined by the value of LFM timing­
resistor R 1; increasing its value will de­
crease the rate and vice-versa. The pitch
of the output is determined by both the
amplitude of the modulating control
voltage and the value of AFM timing
resistor, R3. As the control voltage in­
creases in amplitude, and/or the value of
R.3 is increased, the pitch decreases and
vice-versa.

The range of modulation, i.e., the dif­
ference between the high and low fre-

quencies of the AFM, is set by the value
of R2. A small value of R2 permits a
large range while a large value restrict s
it. About lOoo-ohms is the practical
minimum value for R2 as well as for RI
and R3.

The range is also controlled by the
size of integrating capacitor C4. The
product of the capacitor' s value and
that of R2 is the time constant of the in­
tegrator. The time constant establishes
the linearit y of each half of the triangle
wave and also limits the amplitude that
the triangle wave can rise to during the
on time of the LFM. Because of that
frequenc y dependency. there will be
some interactions among R I, R2, and
C4 as the range is set.

The alarm is best activated by switch-
ing the Vee line. Not only is that a simple
method, but the standby current is re­
duced to zero. The switching may be
done directly by the detection device
although that method is not suitable if »
the detection device cannot supply ~

enough current. In that event. a relay r
or electronic switching. actuated by the ~

detector. is recommended. R·E ~
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JOSEPH GARTMAN AND MARTIN BRADLEY WEINSTEIN

UNIQUE
PRO.lEC TS
FOR
YOUR CAR

Be prepared for any eventuality with these handy automoti ve
ac cessories. Build all six and make your car really "unique."

By the way, if you already have a 12­
volt soldering iron you are in luck, as
that will simplify things as you can use it
instead of building the resistor-spike
unit.

Operation is the same either way:
Mere ly plug the device into your car 's
cigarette lighter, then use it to unfreeze
the iced-up moisture that's in your lock
and doing such an effective job of keep­
ing you out of the car.

and the spike carries the heat right to
the lock. Since the full 20 watts of heat
is produced with any effective 7 - 10
ohm combination of resistors, you will
probab ly want to sleeve the de-icer
with something that's both electrically
and thermally insulating.

FIG. 2- ARRAY OF twenty resistors Is connected in
parallel around a thermally conductive spike.

the resistor cri teria are chosen so as to
prod uce approximately 20 watts of heat.

A single 20-watt resistor could be
used, or any equivalent array. Twenty
150 ohm resistors, for example, could
be connected in parallel (Fig. 2) using
bus wires to simplify construction. One
excellent suggestion is to use a thermally
conductive spike (a darning needle, for
example, or a long nail) as .a central
mount; the resistors then heat the spike,

~ ~
R l .
7-10>2

LIGHTER _ 20W
PLUG L- ---'

· COULO BE THREE DOZEN
270>2 1/2 WATT RESISTORS
IN PARALLEL, OR 20 (EA)
150>2 1 WATT RESISTORS
IN PARALLEL.

FIG. 1-SCHEMATIC DIAGRAM of the electric
lock de-ieer.

THE DESIGNERS IN DETROIT WHO TRY TO
anticipate every conceivable need a
driver may have often overlook the
obvious. Knowing that you would
never want to be guilty of that , the two
of us burned up the long-distance lines
for a week (Mr. Gartman in Cleveland,
Mr. Weinstein in New Haven) talking
about how we might provide some
simple answers to some simple needs
that every driver has. Through the co­
operation of the Radio-Electronics edi­
torial staff, we have been able to present
that information to you in this April
issue , just in time for the warmer
weather of spring that prompts the
year's highest activity in car fix-up
projects.

These six projects are all based on
reliable technology and use inexpen­
sive, easy-to-find parts . All are powered
by the car battery. Parts values are gen­
erally not critical.

Electric lock de-ieer
For many parts of the country,

winter never comes. For others, it's
gone for the year. For still others, it

(fJ lingers . If your home is in one of the
~ parts of the country where winter plays
o the wretched wicked trick of freezing
g: the locks on your car doors solid, you' ll
~ want to prepare yourself with this
uj simple electric lock de-icer (Fig. 1).
o The device is very simple-a resistor
~ attached to a cigarette lighter plug via a
([ short cable. Ohm 's law tells you that
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LED 2
FRO NT

LED I
IMPACT

go downtown and the only available
parking is parallel parking. Well, every­
body knows the only practical approach
to parallel parking is the touch system.
But let your brakes get just a little bit
soft or your acceleration just a little bit
peppy and before you know it, your car
is an instrument of sculpture, providing
design refinements that Detroit never
anticipated.

Or you're changing lanes on the free­
way, only some idiot isn' t going fast
enough ahead of you. You know nobody
can hear horns at freeway speeds, so
you give him a little nudge to get his
attention.

Or you park the car on a hill in neutral
and forget to set the parking brake.

Rl R2
220n. 6 220n.

FRONTVj REAR Vj
PLU NGER ? PLUNGE R9

GND .. • I

FIG. 7-eOLLISION DETECTOR Indicates when
an impact has taken place and tell you which
end has been hit.

all four plungers have been calibrated,
restore the tires to their appearance as
in Fig. 3.

This circuit should be wired into an
access ory circuit, since the 80-milliamp
drain that would be represented by all
four tires being flat could eventually
discharge the batt ery if you do not no­
tice the lighted LED ' s.

ColliIlion detector
The same plunger mechanism (Fig. 5)

act s as the cruc ial switch element in a
collision detector.

You know the problem. You need to

RF
PLUN GER

BEARING·MDUNTED
WH EEL

LEAF·ACTUATED
MICRDSWITCH

~It----- COMPRESSIO N
SPRING

ACTUATOR
TAB

END·DF·TRAVEL
SLEEVE

LF
PLUNG ER

+12V ....-----,
J"J"

LEDI
FLAT

SLOTTE D __-~I

SLEEV E ~=~==:J

--· 0[

GN D

AG. 6-WHICH TIRE Is flat Is indicated by LED2­
LEOS. Additionally, the more flat tires, the
brighter LED1 glows.

FIG. 5-PLUNGER MECHANISM consi sts of a
rod that rides up and down against a spring In a
slotted sleeve.

FIG. 4-BEARING·MOUNTED end wheel rides along the ground and compresses the plunger In the
event of a flat.

1t
FIG. 3-FLAT TIRE ALERT is shown under normal driving conditions . Note that it clears the road
surface even when fully extended.

Flat-t ire alert
Nothing's more embarrassing than

motoring nonchalantly along a com­
fortable stretch of highway only to dis­
cover you have one or more flat tires.
Other drivers on the road honk and
wave at you , but they 're not just being
friendly, nosiree . First thing you know,
you've stopped at a roadside rest for a
stretch of the old legs and an absolute
stranger walks up to you and says
" Hey buddy, you've got a flat tire!"
Well! Is your face red !

But you don 't have to put up with
that awkward soc ial situation. You can
prepare yourse lf in advance with this
simple flat-tire alert that not onlv tells
you that you have a flat , it is so ad­
vanced that it even tells you which tire
has let you down.

This circuit, while simple, represents
a more complicated design problem
than you may appreciate . Originally,
we tried placing a simple visual system
(camera and one light) inside each tire,
but results were not promising. We
even tried placing the light across from
the camera hoping the change in air
pressure would change the image, but it
was no-go. In addition , the tires became
very difficult to balance and we ex­
perienced some problem with the
camera cab les twisting.

Instead , we opted for an external
plunger assembly located adjacent to
each tire . Under normal driving condi­
tions (Fig . 3), the plunger handily clears
the road surface even when fully ex­
tended. But in the event the bottom of
the tire becomes flat (Fig. 4), the bear­
ing-mounted end wheel rides along the
ground while compressing the plunger
assembly.

The plunger mechanism itself (Fig. 5)
consists of a rod that rides up and down
agains t a compression spring in a slotted
sleeve. An act uator tab protrudes
through the slot in the sleeve and con­
tacts the actuator leaf of a microswitch,
which provides the electrical signal to
the circuit (Fig . 6).

A plunger is located adjace nt to each
tire . LED's 2-5 correspond to each tire.
In addition, LED! is connected as a
current-summing WIRED·OR indicator: it
not only glows any time any tire is flat,
the more flat tires. the brighter that LE D
glows.

Calibration of the circu it is simple.
After installing the plungers , release air
from the tires until they represent the
tire shown in Fig. 4 (if your tire goes
flat on the top or side instead of the bot­
tom, write for advice) . Adjust the switch
and tab position until the corresponding
LED lights. As you proceed through all
four tires, you sho uld observe LE DI
glowing progressively brighter. When

47
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detector ), but there are licensing dif­
ficu lties .

We finally arrived at the fail-safe cir­
cuit show n in the schematic (Fig. 9).
Switch S 1 is a refrigerator-door-sty le
normally closed (open when held in)
momentary switch, which is mounted
in the engine compartment in such a
way that unless the hood is closed
sec ure ly, the switch is. Switch S2 is a
mercu ry type mounted on the hood
itse lf in such a way that it's off when
the hood is down , but when the hood is
up it signals " tilt."

If the hood should swing ope n while
you're driving, the switches will close,
lighting the HOOD UP LED.

Due to the severe cohsequences of
th is potentially dangerou s occurrence,
we strongly recommend that you check
thi s LED often while driving.

Ambient lIIumination-
insufficiency alert

You've been driving since dawn,
about 17 hours stra ight. Nightfa ll ju st
kind of snuck up on you-you' re a little
tired , anyway-and before you know it
you ' re driving in the dark with no head­
lights . Or you've pulled off the bright ,
sunlit street and into a dark parking
garage or a tunnel-and in the confu­
sion, you forget to check your head­
light s .

Either way, your visibility is great ly
impa ired . But this handy little circuit
(Fig. 10) monitors the ambient-light
level and alerts you to conditions of
am bient- illumination insufficiency by
lighting a DARK LED (not to be con­
fused with the D.E .D., or Dark Emitt ing
Diode, introduced by Nat ional Semi
several Aprils ago).

Light- sensitive res istor (or photo cell)
PC I is placed where it can sample the
ambient illumination. Potentiometer RI
adjusts the light level that triggers the
dark response . Resistor R2 limits cur­
rent to the base of Q I, and R3 limits
curre nt through its collector and the
LED.

Here 's hoping this and the other cir­
cuits presented here help make your
motoring safe r and more comfortab le.

If you have any comments on these
Six Unique Projects for Your Car, or
can suggest some of your own, please
write us at Radio-Electronics , Dept.
Apr-l , 200 Park Avenue South, New
York, NY 10003. R·E

Q1
2N2222

r----..12VOC

GN O.-- - - - - - - - - -'

FIG. 1O-THIS CIRCUIT monitors ambient light
conditions and alerts the driver of Insufficient
light.

+12V.-- - _ - - -"O,.".".- - -,

AG . 9---OPEN-HOOD ALERT uses a refrlgerator­
door-style, normally closed, momentary switch.

GNO .-----<~------~
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I-£..N.C.
f"() " REFRIGERATOR

ODOR" SWITCH

And there ' s the potehtial for damage to
garage doors-plus the potential for
damage to your engine while it' s denied
the protective covering of its hood.

We went through a great deal of
trouble in going through several designs
for an effective open-hood alert . Pho to­
electric techn iques were tried, then re­
jected since the angle of a hood-mounted
reflector couldn't be precisely predicted
at every highway speed and road condi­
tion . Small radar transmitte rs alongside
(but shielded from ) radar detectors
proved effective (an open hood bounced
the signal back and triggered the radar

+12V - - ---aH-----,

LEO 1 R1
HOOD UP n on

L-- --- ------i.....----..GNO
,

FIG. 8-AN ARRAY of conductive fingers (SW1)
separated by non-eonductlve strips Is used as
a sensor.

couraging so-called "go stra ight on red"
legislat ion.)

The hazard that we are not only
'daring to report here, but actually dar­
ing to try to prevent. is the danger of
driving with the car's hood ope n. This
rolling death threat not only grea tly
diminishes a driver ' s ability to see
ahead, it also provides an opportunity
for death by electrocution in the event
of extremely saggy overhead wires.

Open-hood alert
There is one driving hazard that has

never received adequate coverage in
any publication! This shocking omis­
sion has at least once been alleged to be
the result of concentrated suppress ive
efforts of pressure groups within the
automotive bod y repair industry-the
one indu stry that most stands to profit
from an y increased incidence of colli­
sion damage incidents. (This same in­
dustry has been alleged to be the force
behind lobbying efforts aimed at en-

Wiper-blade maintenance check
Safety official s insist that one of the

wo rst hazard s to good vision-especially
in inclement climat ic conditions typi­
fied by substantial precipitation-s-is a
set of poorly-performing wiper blades.
In addition to not clearing weather off
the window effectively, bad blades can
streak the windows miserably , further
impairing a driver' s view of the road ,
and his ability to drive safely .

This use ful circuit (Fig. 8) helps you
keep your wiper blades up to snuff by
prompting periodic checks under actual
conditions of inclemency.

An array of conductive fingers, SW I,
separated by narrow non-conductive
paths is used as the sensor . Copper foil
cut in a manner similar to the schematic
sy mbol and glued to the out side of the
car' s wind shield (outside the wiper
sweep area) can do the job handily. The
remainder of the circuit is a simple PNP
transistor switch, ' which turns on the
CHECK WIPER S LED any time the SWI
array detects water or snow on the
windshield .

Thi s device helps assure that wipers
are checked during rain and snow falls
for proper operation ; similar main­
tenance checks performed without
precipitation present could precipitate
inaccurate conclusion s and unneeded
maintenance costs .

Could happen to anyone. Next thing
yo u kno w, your car's missing from its
parking space and off on a little trip of
its own.

Any of these situations could lead to
a se rious collision, but how can you tell
w hen it happens? Well, our little colli­
sion detector not only alerts you to the
collision, it even tells you if you' ve
been hit from the front or the rear. And
if you' re simultaneously hit from both
front and rear , the "impact " LED glows
twice as brightl y. The circuit is shown in
F ig. 7.

The plungers mount to the front and
re ar bumpers; on recent model s with
impact-ab sorbing bumpers , they, can
mount between the inside of the bumper
and the bod y-or on standard bumpers ,
they can mount externally, between the
bumper and the colliding person or
object.

(JJ
o
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t­o
lJJ
....J
lJJ

6
o«cr:

48



ladia­
Ellalnllias~

CALL NOW
AND

RESERVE
YOUR SPACE

• $550 for a 6X frequency insertion.
• Reaches 211,387 readers .
• Fast reader serv ice cycle.
• Short lead t ime for the placement of

ads .
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space .
Ask for Arline Fishman. Limited num ­
ber of pages available. Mail materials
to : mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. Sou th , New York, NY
10003.

ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv 's,
bus. machi nes, mon itors, sco pes, etc .
Col or, b&w, 20mm , for eign or domest ic.
3 x6 ft. space requi red. Prof its??? Average
CRT rebu ild ing cost - $5. Sell for $100 =
$95 pro f it ; x 5 CRT's = $475 daily ; x 5
days = $2375 week ly profit. High er profits
ou tsid e U.S.A. Investigate this opportunity
today. We service the entire world . Write
o r call :

CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCLE 68 ON FREE INFORMATION CARD

AMATEUR MICROWAVE RECEIVER SYS­
TEM (pictured) provides wide-band, high
gain reception of amateur telev ision trans­
missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1 : $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconverter, power-supply, and anten­
na plans: $16.25. SUBSCRIPTION TELE­
VISION EDUCATION MANUAL: $14.95.
Add 5% shipping and handl ing . Informa­
tive catalog : $2.00. ABEX, P.O. Box 26601­
RE, San Francisco, CA 94126-6601.

CIRCLE 60 ON FREE INFORMATION CARD

NOVEL QUALITY KITS
RDU-1 Alternately f lashes 2 (or more)
LEOS $3.95. RDU-1A: Alternately f lashes
2 (or more) lamps specify 6 or 12 VDC
$3.95. RDU-2: 1D-LED chaser $6.95. RDU-2A:
1o-Iarnp chaser specify 6 or 12 VDC $9.95.
RDU-3: 14-lamp back & forth chaser specify
6 or 12 VDC $14.95.-RD Unlimited GPO
Box 1879 New York City, N.Y. 10116. Min .
order $15.00 add $3.00 for shipping NYC/
NYS residents add appropriate tax Write
for detailed f lyer.

CIRCLE 64 ON FREE INFORMATION CARD

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Hun tron Instruments feature a needle­
sharp stainless steel po int on a tele­
scoping , length adjus table electrode in­
sulated to w ithstand 1KV right down to
the ground tip. Super-Slim valox probe
bodies and 5 foot superflex leads. All
parts are replaceable I $9.95 + $3.50 han­
dling. Add CALIF. or WASH. tax. Visa/
Mastercharge accepted. Huntron Instru­
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.

CIRCLE 61 ON FREE INFORMATION CARD

THE MEAN LITTLE KIT
New compact kit of electroni c tools. In­

c ludes 7 screwdrivers, adjustable wrenc h,
2 pa ir pl iers , w ire stripper, knife, align ­
ment too l, sta inless rule , hex-key set,
sc issors, 2-f lex ible fil es, burnisher, sol ­
dering iron , sold er aid, solder and de­
soldering brai d. Highest quality padded
zipper case . Send check or charge Bank­
Americard, Mastercharge, or Amer ican
Express. The JTK-6 sells for S90.0o-Jen­
sen Tools Inc. , 1230 South Priest Drive,
Tempe, Arizona 85281, (602) 968-6281.

CIRCLE 62 ON FREE INFORMATION CARD

St ill the best GRAPHIC EQUALIZER kit
"See Radio-Electronics 5/78 cover story
· 12 ban ds/channe l - · 02% distort ion ­
· 92dB SIN ratio - "Solid walnut ends­
-suuonly S100 postpaid. M/ C. VISA

Orde rs only - 800-227-1617, operator 191.

Symmetric Sound Systems, 912A Knob ­
cone. Loveland , CO 80537. Free catalog.

4 IN ONE KIT • Capacita nce Meter 0.1pF
to 999K F • Frequency counter 35MHz •
Squ are Wave Gen. 1Hz to 99KHz. Ohm­
meter-3.58MHz Xtal-reg ulated PS-five
0.8" read outs-Low cost TTL ci rcuits-Auto­
mati c dec im al Placement -Be AMAZED­
Build it for $60 or less. (Purc hase the
pla ns, drilled PC board 43/4" by 63/4" and
fron t pan el decal for $21.79). Bagnall
Electronics, 179 May Street, Fairfield,
Conn. 06430.

CIRCLE 66 ON FREE INFORMATION CARD

...~.
New UNGAR THERMO-DURIC~ High Per­
formance heater with space age resistance
element technology. For use with Ungar 's
mod ula r Standard Line soldering irons.
Heaters have improved the rmal efficiency,
fast heatup , low energy use at idle, long­
li fe and qu ick response . Watt age ranges
are 40. 45 and 50 Watts. 120V AC. Tem­
peratu res fr om 7000 to 1100°F. Priced
from $8.60 to $14.00. Avai lab le throug h
your Ungar Distributor, or contact.. ..
UNGAR, Division of Eldon Industries, Inc., .
P.O. Box 6005, Compton, Ca. 90220, (213)
774-5950, (800) 421-1538.

CIRCLE 63 ON FREE INFORMATION CARD

49



Fox Marketing, Inc.
4518 Taylorsville Road. Dayton, Ohio 45424

LOVE ITS FEATURES
The Fox BMP 10/60 is packed with pro­
fessional features - Skip, Action and
Pause capabilities, two full watts of
audio, complete 10 channel program-

mability and lots more. Scanning has
never been easier, or more fun. Call
800-543-7892 for the dealer nearest
you, or ask about ordering directly

from our factory.

TURN ON TO ADVENTURE
Nothing beats the thrill of being the first to
hear what's happening on police, fire, mobi le
phone and other frequencies. And because
the BMP 10/60 is so easyto operate, just as
soon as it's out of the box, it has its ear
tuned to the action.

LOVE ITS SIZE

The Fox BMP 10 /60 is the
most versatile scanner in the
world. With our optional
porta-pac, it can be easily car­
ried over your shoulder. * With our
optional Mobile Mounting Bracket, it's
a snap to attach it to your car.

The Fox BMP 10 /60 is the smallest,
lightest base station on the
market today.

PEOPLE WHO OWN A
FOX SCANNER••.

r

'some states may prohibit use Of scanners in mo bile or
portable app lications . Checkyour local laws.

50 CIRCLE 10 ON FREE INFORMATION CARD
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BUYER'S GUIDE
TO HOME COMPUTERS

HARDWARE
Xerox
Osborne
NEe
Sinclair
IBM
Commodore
Bally
Pocket
Computers

SOFTWARE
Disk Operating Systems
High-Level BASIC
Word Processing
Data Base Management
Utilities

-- --- - --
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Bally Arcade

MARC STERN

Add the soon-to-be-released
ZGRASS-32 unit to the Bally Arcade

and get a personal computer capable of
producing outstanding graphics.

IN MANY INSTANCES. THE DECISION TO BUY A HOME COMPUTER
is difficult. That is true especially if the ultimate use for a home
computer is somewhat uncertain. Very often, the potential
customer is interested in using the computer to play elaborate
video games and is unwilling to spe nd the necessary money
for a full-blown computer system. In response to that need.
several manufacturers have developed program mable video
games that can be expanded into a computer system at a later
time. Most notable is Matell's Intellivision, althoug h the
computer expansion is still only in the test-marketing stage .
Another system along those same lines is the Bally Arcade.

The name "Bally" has long been associated with the coin­
operated video arcade-game field. Bally's coin-operated
video games have featured high-level graphic capability with
imaginative animation. However, the name "Bally" hasn't
been associated with the computer field at ali; in fact, it would
normally seem out of place in a computer buying guide. But
that isn't the case any more. "Bally" is now linked with the
personal computer world. thanks to this brand-new computer
offering.

Actually, it is a Bally unit in name only; while the unit was
developed by Bally. it was later sold to Astrovision Inc. (6460
Busch Blvd., Suite 215. Columbus, Ohio 43229). Astrovision
is currently marketing the unit. which is correctly called As­
trovision's Bally Arcade.

The base unit. shown in Fig. I. is a video game. It is
designed to connect to the antenna terminals of a standard TV
set, and comes complete with four joysticks . However. the
joysticks are unconventional in that they are not operated by
moving the joystick. Instead. there is a knob on top of the
joystick that is operated using your fingers. The joystick also
contains a trigger . The front-panel of the Bally Arcade con­
tains a keypad with 24 keys and a slot for the pre-programmed
cartridges. The Bally Arcade is capable of producing 256
colors on your TV screen. however. only four can be dis­
played at a time.

Internally. the Bally Arcade has a Z80 microprocessor that

operates at 1.8 MHz. There are also two custom LSI lC' s. and
a video processor that operates at 7 MHz and handles allcolor
manipulation and animation effects. The video processor pro­
vides NTSC video to the TV set. The second custo m IC is the
I/O processor that handles up to four joysticks, four analog­
to-digital converters. and the 24-key keypad. The I/O proces­
sor also creates the music and sound effects. Three separate .
sound synthesizers provide both AM and FM noise over a
frequency range 0['2 Hz to 100 kHz. An 8K internal ROM
contains the software routines for color and sound effects that
are used with the plug-in cartridges. In addition to the ROM.
the unit comes with 4K of RAM. Of that RAM, however, only
1800bytes are user availab le; the rest of the memory is used by
the video display. In its basic form. the Arcade's memory can
not be increased. .

A video game is only as good as the games available. and
there are some nice ones for this unit. Space Fortress: shown
in Fig. 2. is much like the coin-operated Space Zap game.
Munchie, shown in Fig. 3. is a variant of the popular Pac Man
game. Coloring Book with Light Pen (Fig. 4) lets you create
your own "art work." making full use of the system's graphic
capabilities.

The Bally Arcade supports Astro BAS IC. which is an en­
hanced version of Bally BASIC-one of the many versions of
BASIC that has come into existance . Astro BASIC is available
as a plug-in cartridge that includes an audio-cassette interface
for program storage. Programming is accomplished through
the 24-key keypad.

What we've seen so far gives us little reason to classify the
unit as little more than an advanced video-game . What quali­
fies this unit is an add-on that will be availab le sometime this
year. That add-on is called ZGRASS-32. Among that unit' ~
features are a full-size ASCII keyboard. 32K of ROM. and
16K of RAM. Resident in the ROM is ZGRASS. a powerful
graphics-oriented language. With the ZGRASS-32 add-on. all
programming is done in ZGRASS.

The Z GRASS 32 add-on makes the new sys tem unique.

'-------------~----------------------:..------...J53
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FIG. 1- THE BALLY ARCADE video game Is shown here In It' s basic form .
The games shown are on ly a few of those available.
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FIG. 2-SPACE FORTRESSvideo game.

Wit h it a user has full graphics capability . Commands such as
CIRCLE. BOX or LINE can be used for direct creation of graphics.
A further indication of the potential of ZGRASS. which is
a lso the operating sy stem for the unit. can be shown by
havi ng a user draw a figure running across the sc reen using a
peripheral light-pen. T he user first draws the picture he
wants with the pen and then indicates movement by moving
the pen across the mo nitor screen. The figure will then run
aero s. By using the SNAPSHOT command. the figure can be
stored in memory for later recall. That indicates th at there is
a high degree of memory mapping in the 160 by 100 displ ay.
Wit h thi s high degree of display memory-mapping. formatting
di spl ays for video games becomes easy.

The Bally Arcade ha s an interesting variat ion in its memory
mappi ng . Ra the r than using the upper left-h and comer for 0-0
coordinate . the Arcade use s the center of the sc reen for its
0-0 location, and everything is determined from there . That
makes it easier for a user to create and sto re graph ics . rather
th an begi nni ng in the upper left. w hic h ca n complicate thi ngs .
T he graphic di splay is sto red in memory under a macro (user­
created) name.

Another indication of the power of the graphics sys tem is
typeface creation . A user has the ability to cre a te an infinite
va rie ty of typefaces .

The ZGRASS-32 includes two RS-232 se ria l input/output
ports for data exchange. Dat a to rage can be increased by
adding up to two ca ssette recorder . Un like other slow-speed
casse tt e program-load sys te m . thi s on e operates at a high
2000 -baud ra te. When a particular tile is found . a menu of that
part icul ar tile is di pla yed.

Apparentl y. A trovision has plan s to make this unit a full­
ca pa bility per onal computer. The rea son is for sus pecting
that is th at it will al so interface with disk- storage sys tems .
ra nging from mini-floppies up to Winchester drives. The
smallest Winche ter drive s provide a 5-megabyte storage
capabi lity.

As we mentioned. the ZGRASS-32 sys tem includes 32K of
RO M and 16K of RA M. That RAM ca n be increased to a full
64K. a llowing the use of the optional CP/M operating sys te m.
Wit h CP/M , the Arcade with the ZG RASS-32 add-on can
become a versatile sma ll busi nes s computer as it would be
possible to use man y of the most popular business programs .
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FIG. 3-MUNCHIE. a version of Pac Man.

FIG. 4-CREATE PICTURESwith Coloring Book with Light Pen.

Software that runs under CP/M ranges from word processing
to account ing to database management.

No video-game-based personal computer would be comp­
lete wit hout so me type of vo ice-sy nthes is feature . and As­
tro vision ' s Bally Arcade is not an exception. Included in the
ZGRASS-32 add-on is a Votrax voice-s ynthes is IC .

Since the ZG RASS-32 unit has not yet appea red on the
ma rket. the pricing and distribution plans are not fina lized .
However. the add-on keyboard for the video unit is projected
to carry a s uggested retai l list of$599.95 . The add-on unit in­
cludes the extra RO M an d the keyboard. It was unknown at
press time whether there wo uld be a prin ter, or what type of
di sk system wou ld be available. R·E
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Looking for a tutt-teetureo, expandable computer system at a reasonable price?
The Commodore VIC-20 may be right for you.

MARC STERN
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CO\IMODORE BUSINESS MACHINES (£>XI MOORE ROAD. KI I G OF
PRUSSIA. PA 19406) has always been a leader in the per­
sonal-computer field. For example. that company has been
credited with helping to start the personal-computer revolu­
tion by developing the first system that you could simply
uncrate and plug in. Now. Commodore is continuing its repu­
tation as a leader with the introduction of the VIC 20. a
full-featured. expandable computer at an affordable price.

Don't be fooled by the suggested list price ofS299.95-this
is a sophisticated machine, The heart of the unit is a 6502
eight-bit microprocessor. It comes with 5K of user-available
RAM: that can be expanded to 32K using plug-in cartridges.
The VIC 20 has an extended BASIC built into it operating

y tem. That version of BASIC is a powerful language: it
allows for features such as animated graphics and string man­
ipulation. and offers such high-level commands as PEEK and
POK E. Other interesting feature of the extended BASIC are
tape file-handling commands such as OPEN. I 'PUT #. PRINT#.
and CLOSE. (We'lllook at the VIC 20's cassette-tape sy tern
shortlv.)

The VIC 20 has a 65-key typewriter-like keyboard. which is
set up to simplify the generation of both text and graphics .
Four keys. located on the right-hand side of the keyboard. are
programmable-function keys, They are unused when the com­
puter is first turned on. but any BASIC command or instruc­
tion set can be assigned to them: that is done under program
control. The keyboard also features special function key .
Thev include: CONTROL: RUN /STOP: RVS ON and RVS OFF (a user
can "reverse characters on the display from white on black to
black on white): CLR /HOME (wh ich either returns the cursor to

its upper left position or clears the display): INST/DEL (that key
simplifies editing): RESTORE (reset) and keys that move the
cursor.

The INST/DEL key is one of the more interesting one on the
keyboard. When using that key it is possible to insert or delete
a single character. rather than having to re-enter an entire line.
T hat is a significant feature that makes editing or correcting
your program much easier.

The computer is designed to get a beginner up and program­
ming within a relatively hort time . To help reach that goal. a
step-by-step instruction manual and programming guide is
supplied with each unit. The operating system also generates a
serie of English-language prompts and error me sages that
help make the machine even easier to use.

As with other sy tern . a cassette-tape recorder can be
used to load and save programs, For that purpose. Commo­
dore sell a high-quality cassette recorder called a Datassette.
The Datassette, and several other peripherals for the system.
are hown in Fig. 2. Incidentally. you pretty much have to u e
their recorder. because a special plug is used to connect the
recorder to the computer.

One notable feature of the cassette ystem is the VERIFY
command. That command allows you to check whether a
program has been aved correctly on the tape. That feature is
helpful because on orne other systems the only way to check
a program i to load it into the computer. If the recording is
defective due to bad spots on the tape. low recorder voltage .
etc .. loading it into the computer will wipe out the good
program in the computer's memory and the program will have
to be re-enterd manually from scratch. If that's ever happenedL.. ...J 5~



FIG. 3-POPULAR SOFTWARE. Commodore provides a wide variety of
popular software on cassette tape. A few of the titles are shown here.
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lan guage monitor: it helps programmers write fast , efficient
6502 ass embly-language programs and includes a line-at-a­
time assembler/disassembler.

Th ere is also a wide variety of software on tape: some of the
more popul ar tit les are show n in Fig. 3. Among the tapes
offered is one called VICTerm I; that program is a terminal
emulator that converts the computer into a terminal for use
with a telephone modem.

T he VIC 20 user has at his disposal several manuals to help
him make the best use of his computer. One of them , the VIC
Programmers Ref erence Guide, is intended for both novices
and more experienced programmers . It 's divided into four
sections. T he first is a dict ionary of BASIC commands to­
get her wit h sample programs. The secon d is a layman 's over­
view of machin e-language programming. The other two sec­
tions ex plain how to interface the computer to a number of
devices and how to program for grap hics and sound.

Another is the Introduction to BASIC Programming, a
se lf-instruction cou rse using bot h a manual and program cas­
se ttes. R-E

modems. printers. and other devices. and an IEEE-488 in­
terface for attaching PET and CBM peripherals.

Com modore has many more periphera ls and program car­
tridges besides the ones we've already looked at. Among the
peripherals are an 80-column dot-matrix printer . game con­
trollers . and a modem that can be used with any modular-type
phone. The modem, called. naturally enough. the VICMODEM,
plugs right into the user port of the comp uter. It operates at
300 baud and features originate/answer and full and half­
duplex ca pabilities.

Amo ng the program cartridges are games, perso nal finance,
and education programs . and a word processor. Seve ral other
program cartridges are of particular interest. One of those is
th e Super Expander cartridge. Commodore has put a great
deal into that package. It includes 3K of RAM memory expan­
sion ; high reso lution graphics; plott ing, color. and sound com­
mands. and graphic, text, multicolor, and music modes. It
also offers better resolution than the normal 176 by 184pixels.
T he programmable function keys that we looked at earlier can
be used with the cartridge to make editing eas ier. The car­
tridge comes with a tuto rial instruction book.

Anot her interesting cartridge is a Programmer's Aid. That
cartridge offe rs 20 new BASIC commands that will help re­
num ber, trace, and edit BASIC programs. It will trace any
program line-by-line and perm its easy editing. A special KEY

command let s you redefine those special functon keys for
BASI C co mmands , subroutines, or new commands .

The last cartridge we'l l look at is for those that want to
program in assembly language . It is the VICMon machine-

FIG. 2-FOR THOSE WHO PREFER a disk·based mass storage system,
Commodore manufactures the VIC 1540single SY4-inch floppy disk drive .
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trid ges. Ca rtridges are avai lable with 3K, 8K, or 16Kor RAM.
A single ca rt ridge can be plugged directly into the unit. For
further expan sion you' ll need to purch ase an expansion mod­
ule . Up to six devices can be plugged into that module. Those
de vice s include memory , program , and interface cartridges.
Among the interface s available are an RS-232 interface for

to you. you know how frustrating and time-consuming it can
be. The VERIFY comm and saves a user from those headaches;
the original program is not erased.

When a program is stored on tape. it is given a file name .
When you want to retrieve that program. the VIC-20 searches
th e tape for that part icular file and ignores all the others. A
rather "human" touch is that the computer will "talk" to you
while it is sea rching for a file. It will let you know it is
searching for a file , will give you a list of the files on the tape,
and finally announce when it has found the file.

One other feature of the cassette system is a rather unique
method of recording data . Rather than recording it just once at
a seemingly high I,OOO-baud rate, the system actu ally records
everything twice to insure the reliability of the data file when it
reads back. When the tape i ~ read , both versions are read .
which effectively slows the data rate to 500 baud.

If you prefer using a disk-based sys tem for saving your
programs, Commodore offers the VIC 1540single disk drive.
shown in Fig. 2. That disk drive allows you to store up to 170K
on a sta ndard 5Y.z-inch floppy disk. The disk system is read/
write compatible with Commodore's PET and CBM systems.

As we said earlier , the system's 5K of memory can be
expanded to as much as 32K with the appropriate RAM car-

FIG. 1-AMONG THE PERIPHERALS for the VIC 20 are an SO-Column
printer, the Datassette cassette tape recorder, and a plug-in modem for use
with any modular-type telephone.
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IBM
IBM's long-awaited small computer is here and it offers a surprisingly wide

number of features to both personal and business users.

MARC STERN

ON EOFTHE LONG -STANDING R MORSINTH E COMPUTEP INDUS­
t ry over the last few yea rs had bee n that of IBM's entry into
the personal computer field. That rumor began surfaci ng as
early as 1976 and co ntinued submerging and re-surfacing over
the next few years.

The rumor became fact last summer whe n the computer
giant jumped into the personal-computer fray with its IBM
(l BM Person al Com puter. P.O. Box 1328. Boca Raton. FL
33432) Personal Computer. This entry was made even more
un usual by two departures from standard International Busi­
ness Machine practices. First. the huge computer firm de­
cided to use an outside software vendor for its personal com­
puter. rat he r than using it own in-hou se resources. This was a
radical departure in itself. The second departure was that the
compan y actively encouraged software authors to write prog­
ram s for the Personal Computer for its new Software Publish­
ing Divi ion.

In the past. it had been common practice tor IBM to wnte ItS
own computer software and set its own standards : then the
rest of the industry had to follow its lead . However. this time.
apparent ly acknowledging the long lead other oftware firm
have had over the last few years. and recognizing the need for
speed . the computer giant has cha nged its tack . But. despite
this encouraging turn of events . there is a small tly in this
ointment-the IBM dis k operating system makes it mandat­
ory that the user em ploy IBM's software.

From all reports. what has emerged in
the form of the IBM Personal Computer is
a powerful. user-friendly system that has
sparked a great dea l of interest and excite­
ment. At the heart of this svs tem is an Intel
8088 microprocessor. Although the internal
a rchitectu re of this microprocessor is co n­
figured as 16 bits. there is an 8-bit bus in­
t e~t·ace . The CPU operates at a clock rate of
4.77 MH z. which indicates the IBM Per­
sona/ Computer is a fast-acting unit.

The basic S1.565 unit (the full sys tem
list s a t about S4.5(0) includes a 20 8 x

2-inc h sloping keybo ard . that weighs 6 pound s. It has 83
full-function keys for text and data entry and include s 10keys
for numeric entry and cursor control. There are lG-special
function keys for scro lling. editing and other purposes. All
to ld. there is easy access to 256 ASCII and special characte rs.
The keyboard is detachable from the System Unit. This latter
part conta ins 40K of Read-Only Memory that holds the op­
erating sys tem and BASIC. as well as 16K of user-accessible
Random Acce ss Memorv. The Svstem Unit is the heart of the
Pers onal Co mputer. - -

An interes ting feature of the keyboard . is the 6-foot coi led
cord that co nnects it to the System Unit. With this cord. it is
poss ible to have a very wide work area . All the keys repeat
auto matica lly when held down .

Mass storage exp ansion is available by adding double­
density. single- ided 5!4-inch disks . Up to 160K-byte s can be
sto red on each disk. allowing for a total storag e capacity of
320K-bytes. These disks are contained in the System Unit.
that a lso houses a powe r supply. fan. the cassette input and
output port . and a speaker for musical programming.

The System Unit. as noted. contains the 8088 microp roces­
so r that dri ves this personal computer.
Contained in the ROM found in this
part of the sy tem is a power-on
self-d iagno tic routine . Abou t 2K
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IBM 'S PERSONAL COMPUTER can be used in the office or schoolroom, or
at home. for self-instruction or simply for pleasure.

of the RO M is used for this. It checks all parts of the unit.
including the microp rocessor itself. Any problems are re­
po rted to the user. T he unit also contains the BAS IC language
in terpreter and the 16K RAM. T his is a fair ly compact unit
too. lt measures 20 inches wide. 16 inches deep and 51f.! inches
high . By using memory add-oris (plug-in modules) the RAM
can be expanded to 256K. whic h makes this quite a powerful
.ystern when fully co nfigured.

Although the user has the option of addi ng his own printer.
IB M offers its ow n dot-mat rix unit. It is an 80-character-per­
second unit tha t a lso runs its ow n se lf-diagnostic to assure
p roper operat ion. Twelve typefaces are avai lable for various
printing need s and features include page spaci ng and co lumn
s kipping for wo rd proc ess ing and co lumn ap plications. It is a
bi-d irec tiona l unit for increased spee d and can print 40. 66. 80
o r 132 characters- per-line. It has a replaceab le ribbon car­
tridge and print head .

T he 11 1f.!-inch optional ca thode-ray-tube display uses a
green-phosphor sc ree n. T he nO-by-350-pixel reso lution level
a nd wide ba ndwidth produce a sharp . stable display. The
d ispla y is 25 lines deep by 80 characters wide and includes
capabilities for underlining. high-intensity blinking char­
acters and a inverse video for highlighting information. There
are also up per and lower case letters displayed for word
processing and brig htness and contrast controls for reading
comfort. An interesting feature of the display is the potential
fo r non-display of an area of the screen a user might consider
sensitive. For users not wa nting the IBM monitor. the System
Unit outputs TSC video. so you can connect the System

'nit to television mo nitor or. using an RF modulator. to a
standard TV receiver.

The IB M's Personal Computer a lso features extensive
color and graphics capabi lities. It can display alphanumerics
using 16 foreground. and eight background. colors. In the
graphics mode . four co lors are available. Its medium-reso­
lut io n graphics display allows a n array of320 by 200 pixels. In
the high-resolut ion mode that increases to 640 by 200 pixels.

Co mmun ica t ions Abili ty is availab le th rough the use of an
async hronous co mmunica tion line . T his makes it easy to in­
te rface the IBM Personal Computer with databases (The
Source , Mlcro biet , ComptrServe ) other computers . laborat­
ory instrume nts or any other de vices with a standard RS-232C

asynchronous adapter. It is reported to be programmable and
compatible with different bit and parity rates.

Other optional features include the addition and use of
joysticks and paddles.

There are three versions of BASIC available for the IBM
Personal Computer, These are based on the popular Micro­
soft BASIC. The cassette level BASIC is included in the ROM
of every system and provides all the input-output instructions
needed to enter and retrieve data . It supports the use of the
keyboard. display. light pen and printer and provide a full
complement of editing and mathematical functions. It also
allow ' the user to program the user-definable special function
keys and will also display the function of each definable key.
although this feature can be defeated.

The other two levels of BASIC-disk and advanced-are
optional. The disk extension supports the u e of disk. while
adding date. time of day and communications capabilities to
the system. T he advanced extension enhances the display
graphics to include features such as POINT. CIRCLE and GETI
PUT display . while increasing light pen and joystick support
for des ign work and home ente rtainment.

Disk BASI C is pan of the IBM disk operating system and
requires 32K of RAM. while the advanced level requires even
more RAM- in the area of48K. Inte restingly. the disk BASIC
also provides support for the system' s musical functions when
the PLAY command is used.

The disk operating ystern itself. which supports one or
more disk drives. allows the user to write or read from the
system's removable disks. display a directory and rename.
erase. display or copy files. It is similar. but not exactly the
same. as the popular operating system CP/M. which is found
.in many personal computers. This effectively restricts the
u er to IBM-supplied software-you can't use the large num­
ber of CP/M-based programs that are on the market. How­
ever. this situation should be rectified soon. IBM has been
working with Digital Research. the creators ofCP/M. to make
the operating system available on the Personal Computer. It
has also been working with SolTech Microsysterns. Inc. to
make the advanced UCSD p-Systern available. These two
changes should provide the opportunity for current applica­
tions software to be moved over to the IBM Personal Compu­
ter wit h minimal changes.

T hi personal computer also has another powerful language
tool. a Pascal compiler. This language compiler allows sepa­
rate compilations of program elements for maximum system
performance. It also supports several programming features
for advanced programming work .

A broad range of applications software is currently avail­
able from IBM for its new ystern. It includes the problem­
solving program package for linancial or mathematical fore­
casting and computations. VisiClllc: Peachtree Software's
General Ledger: an accounts receivable and an accounts pay­
able package. also from Peachtree Software: Easvwriter. a
word processing package from Information Unlimited Soft­
ware . Inc : Microsoft Adventure. and communications utili­
ties.

The communications package is setup so the IBM Personal
Computer will be able to communicate with larger systems.
IBM intends to provide a full subset of 3270 emulation capa­
bilities. As a result. this microcomputer is a good choice for
both the hobbyist and the business system user and means
that it can be interfaced with existing mainframes for data
exchange .

And. speaking of data exchange. the Asynchronous Com ­
munications Adapter will support a baud rate of up to 9.600.
This means you get a rapid and high-order data exchange.

Overall. the IBM Personal Computer seems to be a power­
fultool for both the hobbyist and serious business user. Even
though IBM entered the personal-computer fray late. it looks
like its representat ive on the front lines of this battle is a potent
co nte nder. T he competition will have its work cut out for
it. R-E
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, Introducing
the Sinclair ZX81

If you're ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy -to-use
computer ever offered for anywhere
near .the price: only $149.95* completely
assembled.

Don't let the price fool you . The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
In personal computers

The ZX81 is a major advance over
the original Sinclair ZX80-the world's
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com­
puters costing two or three times as much.

Just look at what you get:
• Continuous display, including moving
graphics
• Multi-dfmensional string and numerical
arrays
• Plus shipping and hand ling . Price Inc ludes conne ctors
lor TV and cessette. AC adaptor, and FREE manual .

• Mathematical and scientific functions
accurate to 8 decimal places
• Unique one-touch entry of key words
like PRINT, RUN and LIST
• Automatic syntax error detection and
easy editing
• Randomize function useful for both
games and serious applications
• Built -in interface for ZX Printer
• 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

If you already own a ZX80
The 8K Extended BASIC

chip used in the ZX81 is available
as a plug- in replacement for your

ZX80 for only $39 .95, plus shipping
and handling-complete with new key ­

board overlay and the ZX81 manua l.
So in just a few minutes, with no

special skills or too ls required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis­
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)

With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no rlsk·*
We'll give you 10 days to try out

the ZX81.lf you 're not completely satis­
fied, just return it to Sinclair Research
and we'll give you a full refund.

And if you have a problem with
your ZX81, send it to Sinclair Research
within 90 days and we'll repair or replace
it at no charge.
"Does not apply to ZX81kits.

NEW SOFTWARE:Sinclair has
published pre-recorded pro­
grams on cassettes for your .
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81 ,
or ZX80 with 8K BASIC. It will
be available in the near future
and,will cost less than $100.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81is expand­
able. Sinclair's 16Kmemory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping
and handling.

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de­
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81 .



MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

NAME -,!

ADDRESS -::

t U.S. Do llars

$4.95

AMOUNTQTY.

TOTAL

99.95

4.95

39.95

PRICEt

$149 .95

99.95

ZX81

ZX81 Kit

Shipping and Handl ing

8K BASIC chip (for ZX80)

IAD CODE 04RE

16K Memory Module (for ZX81 or ZX80)

Introducing
the ZX81 kit

If you really want to
save money , and you enjoy
build ing electronic kits, you
can orde r the ZX81 in kit form
for the incredible price of just
$99.95~ It's the same , full-featured
computer, only you put it together
yourself. We'll send complete, easy­
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron.

How to order
Sinclair Research is the world 's larg­

est manufacturer of personal computers.
The ZX81 represents the latest

technology in microelectronics, and it
picks up right where the ZX80 left off .
Thousands are selling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number,and use your MasterCard or VISA.

Toorder by mail , please use the
oupon. And send your check or money

order. We regret that we cannot accept
purchase orders or C.O.o:s.

CALL 800-543-3000. Ask for op­
erator # 509. In Ohio call 800 -582 -1364.
In Canada call 513-729-4300. Ask for II
operator # 509. Phones open 24 hours
a day , 7 days a week. Have your Master ­
Card or VISA ready.

These numbers are for orders
only. For information, you must write to
Sinclair Research Ltd ., 2 Sinclair Plaza,
Nashua, NH 03061.
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Osborne

Considering the competition in the microcomputer field, this would no t appear to be the
best time for a young , small company to introduce a new computer . That is, of course,

unless it has a product that is truly different.

MARC STERN
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ENTERING THE MICROCOMPUTER FIELD IS A RISKY BUSINESS
at any time. There are market forces to contend with. the
challenge of bringi ng out the product on time. and the chal­
lenge of staying in business altogether. That has never been
more true tha n today. now that two of the giants in the com­
puter field- IBM and Xerox-have introduced the ir own
personal computer. Add to that the strong competition from
firm s already es tablished in the field. such as Radio Shack
and Apple. and it' s easy to see that it' s a highly competitive
market.

But market conditions did not deter Dr. Adam Osborne or
his company. Osborne Computer Corporation (26500 Cor ­
porate Avenue. Hayward. CA 94545). from introducing their
Osborne / computer. There are two factors that make that
sys tem uniqu e. The first is that it is a comple te turnkey sys­
tem-from plug. to hardware. to software. The second
factor is that the whole system is priced at less than $2,000.
with the basic system carrying a suggested retail price of
5 1.795.

At the heart of the portable , full-featured unit is a power­
ful Z80 microprocessor. The system include s a full 64K of
RAM. There is also 4K of bank -switch ROM containing the

operating system. The access time for the programmable
memory is 250 nanoseco nds : it is 350 nanoseconds for the
ROM ,

The Osborne I come s with a detachable 70-key ASCII
keyboard that connects with the monitor unit through a 10­
inc h ribbon cable. That makes the Osborne I convenient to
use bec ause the user can separate the keyboard from the
monitor unit and move it nearer to where he is working .

The beauty of the machine . aside from its instant sta rt up
and run capabilit y. is its size . It measure s 20.5 x 13 x 9
inches and closes like a small suitcase . That means that the
use r can take it and use it anywhere (see (Fig. Il.

Another featu re of the unit is its built-in video monitor.
There is one serious problem with that monitor. however: It
is extreme ly small. While the small size-3.55 x 2.63 inches­
may be adequate for field work . in most cases it ju st won't
do for other applica tions. Howev er. there is an accessory
12-inch monitor ava ilable. The displa y system is memory
mapped. and features full scrolling.

But it takes more than a monitor to make a full-featured,
fully integrated sys tem. For example: The Osborne I has
two built -in 514-inch disk dri ves. That isn' t an add-on. but is
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part of the entire pac kage . You can store up to 100.000
ch aracters of data on each disk . The disks have 40 tracks
each and 10sec to rs per track. There are :!56bytes per sector.
Th e maximum seek time is I:! milliseconds from track-to­
track .

Th e Osbo rne I also includes severa l bui lt-in interfaces .
On e of them . a se rial RS-232C interface. is used to connect
the computer with serial printers. modems. or ot her devices.
It is software- switchable, with a data rate of e ither 300 or
1.200 baud. It features handshaking to co ntrol the transmis­
sion rat e . A nine-pin plug is included for use with an external
modem . An adapter allows the co nnection of bot h a modem
a nd printer simultaneous ly. Another interface is an IEEE­
488 general purpose instrumentation bus for dat a commu ni­
cations with test instruments.

In an interesting departure from industry norm. Osborne
is supplying EPROM' with its units in o rde r to protect its
softwa re vendors . They are being used prese ntly just for
controlling various drive functions. but they cou ld be en­
coded so that a machine's serial number wou ld appear on
the so ftware if it were copied.

As a turnkey (plug-it-i n-and-go) system. the Osborne / is
supplied with some sophisticated , powerful software. For
sta rte rs . the disk-operating system is the indust ry-standard
CPIIH. Built into CPI,v! are such functions as a PIP (Peri phera l
Interchange Program) that provides for file tra nsfer between
devices and disk files. and an ED tex t editor that allows the
creation and modification of ASC II files. The ASM. fast
8080 assembler. also included in the CPIM. uses standard
Intel mnemonics and pseudo operations with free-format in­
put. conditional assembly, and assembly-line expressions.
There is also a DDT (Dynamic Debugging Tool) that co n­
tain s an integral as sembler/disassembler module tha t patc hes
a nd di splays memory in either assembler mnemonic or
hexadecimal form, and traces program execution with full
regi ster and status display .

Some of the commands avai lable include SUBMIT. which
allows a group of CPIM commands to be batched toge ther in
a single SU BMIT command for submiss ion to the operating
sys te m: a ST AT command that displays and a lters input-out­
put de vice and file status . and a LOAD command that con­
verts Intel hex format to absolute binarv. In addition. the
SYSGEN co mmand will gene rate a new cpi:'vt sys tem diskette
fo r ba ckup purposes ,

There are other powerful too ls included in the software ,
includ ing two forms of BASIC. Apparently not be lieving
that one system of BASIC was enough . Osborne has included
both the CBASIC (Digital Research) and MBAS IC (Micro­
soft) languages.

C BAS IC is a commercially oriented compi ler/i nterpreter
de signed for use with CPIM. It consists of the compi ler. the
run -time monitor. and a cross-reference listing of all variables
used in a CBAS IC source program (XR EF.COM).

MBASIC. on the other hand. is a BAS IC interpreter for
CPIM sys tems and is aimed more toward ge neral computer
a pplications . It supports many enhanced features and in­
cludes a line editor as part of the interpreter.

Because of the use of MBASIC. the Osborne / has the
potential to be a great personal computer. Thro ugh the PEEK
and POK E commands. the user has direct access to memory.
The EDI T command make s program editing easy. and pro­
vides an edit mode for subcommands.

Also included in the standard oftware is a Won/Slar!
\/ai/'''/er !:e package. That package. which is CP/ \l-compatible.
pro vides an extensive text-processing and sta ndard-form
producing system. In addition to word processing and
standa rd ized form s. MaitMerge lets you merge sepa rate
files and data into a single document. The standa rd package
also includes Supertlalc. a management-oriented productivity
tool. For a computer user who has had litt le or no pro­
gramming expertise. that provides a way to ma nage and

FIG. 1-A TRULY PORTABLE. all· ln-one computer system the Osborne 1
folds up like a small suitcase so that It can be easil y transported.

manipulate data interactively .
There are few peripherals available since so much is in­

cluded in this very-complete package . We've already men­
tioned the 12-inch monitor-which I think is almost necessary
for serious computing. A modem cable is ava ilable for use
with an acoust ic coupler. There is also a battery pack avail­
able that is good for one or two hours of operation. (That
power source. while useful for field work. also has a place
in the office. It can provide system backup in case of power
fai lure and could very well keep the system up and running
at a crucial moment.) Mass storage capability can be in­
creased markedly by using the accessory double-density
disk drives. Those incre ase mass sto rage 10 200K per drive.
Further mass storage is available by using a Corvus hard­
disk sys tem. which allow s the computer to be used for a
broader range of industrial and commercial applica tions.

An optional Micro -Link program is availabl e that lets
microcomputers communicate over telephone lines with eac h
other. la rge computer systems . and terminals. The program.
wh ich requires a minimum system memory of 16K. allows
the Osborne / user to contact data bases. bulletin board s.
and time-sharing se rvices.

Osborne has some aggre ssive marketing plans. It plans to
compete head-to-head with the computer giant. IBM. in
terms of unit s in the field . IBM is aid to be targeting to have
five million of its personal computers in the field over the
next five years. and Osborne is a iming at the sa me figure .

Osborne Computer Corp. has charted an ambitious course
for itse lf. On ly time will tell if this relatively new company
will succeed in that aim. or whether the industry skeptics
who have said it can't be done are right. R· E1- ---1
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• ATAR. 400 16K

•.)~i;;;;;

• ATARI' $339.00

APRIL .:::~~

SPECIALS •
WE CARRY THE COMPLETE LINE OF • INTERFACES & CABLES

ATARI SOFTWARE, PERIPHERALS • IEEE $55. RS-232 $70.

AND ACCESSORIES. APPLE INTERFACE & CABLE $90. $439 00
TRS-80 CABLE $35. •

PERSONAL COMPUTERS

AMDEK COLOR-l MONITOR
$339.00

N£C GREEN
12" MONITOR JB 1201M

$159.00

If

OKIDATA MICROLINE BOA
MATRIX PRINTER
$329.00

EPSON MX-100 FT PRINTER
$729.00

PRICES ARE SUBJECT
TO CHANGE

WITHOUT NOTICE

COMPUTER SHOPPING CENTER

CALL TOLL FREE!
EAST COAST WEST COAST

1·800·556·7586 1·800·235·3581
COMPUTER SHOPPING CENTER INC. COMPUTER SHOPPING CENTER INC.

12 Meeting Street 3533 Old Conejo Rd. #101
Cumberland, RI 02864 Newbury Park, CA 91320

1-401-722- 1027 1-805-499-3678
TELEX 952106 CA. TOLL FREE 1-800-322- 1873

TELEX 182889

We Accept e.O.D. 's· StockShipments Same Day or Next· No Surcharge for Credit Cards
• All Equipment Factory Fresh w/MFTWarranty· We Carry theCompleteLine of Personal Software

• Prices do not Reflect ShippingCharges
Rhode Island and California Residents please add 6% SalesTax

Televideo 925 849.00 NEC 3510 Spinwriter $1750 .00
Televideo950 929.00 NEC 3515 Spinwriter 1795.00
CBM 8032 Computer 1149.00 NEC 3530 Spinwriter 1750.00
CBM 8050 Disk Drive 1349.00 NEC PC-8023 Printer 629.00
CBM4032 Computer 975.00 NEC 7710 Spinwriter 2345 .00
CBM 4040 Disk Drive 975.00 NEC 7720 Spinwriter 2695.00
CBM4022 Printer 649.00 NEC 7730 Spinwriter 2345 .00
CBMVIC-20 269.00 NEC JC 1201 M(A) - Color 12" monitor 359.00
Microtek 16K Romboord for Atari 800 79.00 Okidata Microline-82A 499.00

Microtek 32K Ramboard for Atari 400 and 800 149.00 Okidata Microline -83A 729.00
QumeSprint 9/45 (Full Panel) 2095.00 Diablo 630 1995.00
Atar i 810 Disk Drive 449.00 M&RSup-R-Terminal 279.00

Atari 850 Interface 169.00 Microsoft Soft Card (Z-80) 279.00
Atari 830 MODEM 159.00 Microsoft Ramcard 16K for Apple 149.00
Atari 800 16K 749.00 Hazeltine 1420 799 .00
EpsonMX-70 319.00 Amdek 100G 169.00
Epson MX-80 FT 549 .00 Anadex DP-9500/950 1 1249.00
Amdek Video-300 199.00 Televideo 910 559.00
HayesMicromodem II (Apple II) 299.00 Televideo912C 669.00
Sanyo 9" B & W 189.00 Televideo 920C 689 .00
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EC
Nippon Electric Company's (NEC) PC-BOOO computer is aimed
at the business and high-end person al user.

MARC STERN

SEC HOM E ELEC TRONICS ( SA) I )·101 ESTES AVEN E. EL K GROVE
Village. IL 60007) . is another of the man y co mpa nies co m­
peting in the hotly contes ted microp rocessor market. In fact.
this microcomputer compan y is trying a ve ry aggres ive mar ­
keting stra tegy . aiming a t seve ral market s at once: the home
computer market. the corporate market. and the small busi­
ness market.

With such an ambitiou s plan of attack. what features does
its system offe r that se t it apa rt from the man y ot he r .ys ­
tern s on the market? One thing the N EC system offe rs that
no o the r ys te rn on the micro market seems to offe r. is a
12.000- word diction ary built right into its word-processing
so ftware package . Thi s feature as ide . the other functio n of
the N EC P C-8000-se rie microcomputer sys te m are co m­
pa rable to the re st of the microcomputer market.

The heart o f this microcomputer system is a Z80A-equiva­
lent microprocessin g unit (MPU). It is housed ins ide the PC­
8{)(j I A keyboard unit. The MPC run s at a c loc k spee d of '-I
M Hz. T he ke yboard. with full ASCII cap abilit y. has 82 keys
and incl udes a numeric keypad for rapid data entry. Five of
the keys are use r-programmable and can define 10 function s.
T he se keys a re conveniently located at the top of the key-

board . rathe r than at the ide a ' in other sy terns. whic h
mean s that the ope ra to r doe sn 't have a long reach to access
them. But the du al nature of the keys may pre sent a probl em .
S ince they are ca pa ble of suppo rt ing 10 funct ion s. it could be
hard to access the fun ctions that need co ntrol ke y or shift
access becau se that adds a nother ste p to an otherwise smoo th
proce ss . Perhap s sma ller single keys should have bee n con­
s ide red rather than five large du al-funct ion keys.

There is no built-in ca thode -ray terminal. altho ugh two dif­
tere nt 12-inch mo nitors a re avai lable : one co lor and the
other black-and-white . The color moni tor ca n disp lay 20 or
25 lines . Line length . as in other microcomputers. is variable .
a llow ing 36 . 40. 72 or 80 character per line. A pow erful
edi to r simplifies programming and includ es four-way cu rsor
control and cha rac te r insert ion and delet ion . T here a re 248
c haracters availab le which ca n be pre sented in anyone of
e ight colors . Resolution on the sc reen. while not as high as
that of so me othe rs on the market. is 160 by 100. and mo re
than ade quate . In the word-processing mode. N- key ro llove r
input a llows high-speed typin g. An 8-pin con nector is used
for the keyboard-monitor int erface. Th e display also includes
a bu ilt-in so und syste m that grea tly ex pands the range of
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A GENERAL ACCOUNTING SYSTEM package is just one available from
NEC. Others Include a report manager and word processor.

possible uses.
The basic PC-BOO/ keyboard unit has 25K or read-only

memory. Resident in this ROM is another of the many sons
of Microsoft BASIC. N-BASIC. There is also 32K of random
access memory available. This memory can be expanded to
64K when the PC-80/2 input/output unit is added.

Mass storage is available with dual floppy -disk drives. The
drives are interfaced with the keyboard unit through a parallel
port in the rear. This same port supports the expansion inter­
face unit. the PC-lJO/2A.

The expansion interface is the heart of the expanded sys­
tem. It features 2K of read-only memory. Interestingly. this
ROM is available as programmable read-only memory chips.
which are optional. That could make it possible to tailor this
unit more closely to a user's need . The basic random access
memory in the input/output unit is 32K. It is expandable to
128K with additional plug-in boards. There are seven slots
available for expansion boards and eight priority levels can
be implemented with up to 16 real-time interrupts possible.
The I/O unit will also support the disk drive unit. There is
also another parallel port available for further system expan­
sion.

NEe's uses a parallel printer port. The printer is a dot
matrix. bi-directional 100 character per second unit. The
matrix is 7 by 9 for English characters. 8 by 8 for graphic
characters and 8 by 8 for dot-graphic printing. It is a full
ASCII printer with complete upper and lower case capability.
It also includes graphics capability for Greek. mathematic
and graphic characters . .

As mentioned earlier. the PC-BOOO sy tem can address up
to 32K of memory in its standard form. and this is expand­
able to 128K by simply adding module boards. The resident
N-BASIC is a version of the many Microsoft variants on the
market and includes such commands as PRINT·USING and IF­

THEN-ELSE. It also allows double-precision floating-point
mathematics. flexible and powerful graphics commands.

plus the ability to invoke TERMinal with a s ingle corn­
mand. Interestingly. the ability to program in a BASIC
language that is compatible with the nearly universally ac­
cepted industry standard Microsoft BASIC should give the
user access to many existing specialty programs. THe user
can also access various pans of the memory with the
POKE command that will put data into specific memory loca­
tions. It is part of the resident monitor. The only departure
from the normal list of commands is the lack of a PEEK com­
mand to allow the user access to what is already in various
memory areas. This could be a drawback if the user already
has crucial information in one area and then overwrites it
with new information because he didn't know anything was
already there .

For the beginning computer enthusiast. NEC offers a
guide called Creative Programming. This book is designed to
help early users become comfortable and confident with
microcomputer operation in four lessons. It was developed in
cooperation with Eastern Illinois University and designed by
Creative Programming Inc. It covers such basics as an intro­
duction to computer language instructions and the significance
of the BASIC functions: how to write a program. and how to
load a program. Each lesson is accompanied by a series of
exercises that allow the user to experience first-hand the
concept presented.

The PC-8000 uses the CP/M operating system and. because
it docs. a wide range of software is available. This is especially
important if the user would like to expand the capabilities of
the system. although NEC does offer a wide range of soft ­
ware of its own. NEe software packages include a new
microcomputer program with three active calculating dimen­
sions: Report Manager. This program creates and instantly
updates a complete variety of reports for financial. account­
ing. engineering and scientific applications . Unlike other
two-dimensional reporting systems. this program generates
business reports such as income statements. balance sheets
and sales forecasts. It can also produce bar charts, a feature
not included in other electronic spread sheet products. Also
these reports can be created from any place in the X. Y and Z
axis "data cube" generated by the program.

There are other software packages available that include a
General Accounting Package and the Word Processing pack­
age with the unique built-in 12.000-word dictionary.

The basic PC-8000 system lists for under $6.000 and in­
cludes the color monitor. input-output expansion interface
unit. the keyboard/Z-80A unit and two 5~-inch disk drives .
The disks, probably single-density, provide mass storage
capability of up to lOOK.

It's interesting to note that nowhere in any ofNEC's litera­
ture is there any mention of interfacing this unit with a phone
modem for data network access. although this is probably
possible by adding the expansion interface. Since the unit IS

set up for parallel I/O. this would require a modem capable of
supporting parallel. rather than serial. I/O . This is an omis­
sion that should be clarified because the system is touted as
being capable of working in a small busines or corporate
environment. If there is no phone or network interface then
it's hard to see how this system might interface with a com­
pany's existing system or how it might transmit information
from a satellite office to the mainframe in the home office .

The PC-BOOO is advertised as a word-processing color­
computer ystern, and indeed it is. But. it is hard to see
how its color capabilities can be fully realized in a work
environment. In a home environment. where data isn't
printed out in black-and-white report form. it is a nice fea­
ture-in a $6.000 package-but in an office environment it is
hard to see how this feature will be used. In a scientific en­
vironment. though. it is a valuable aspect of the system .

NEC has entered the hotly contested microcomputer mar­
ket with the first color word-processing system . It's a dif­
ferent approach from the manufacturer of the leading per­
sonal computer in Japan. R-E



Sinclair ZX81

Small size and a low price
do not have to restrict a
computer's capabilities.

MARC STERN

CLIVE SINCLAIR IS THE DEVELOPER OF THE FIRST UNDER-S200
eight-bit microcomputer programmable in BASIC. He is
credited with developing the first pocket calculator 10years
ago and with the development of the first miniature television.
Microvision, six years ago.

It has always seemed that when someone said that some­
thing couldn't be done. Sinclair has set out to do it. So it was
only natural that he brought out a full-featured eight-bit micro­
computer for under $200.

That was the Sinclair ZX80. introduced in 1980. However.
as observers noted at that time. it had display problems and a
very limited memory function. Those problems. though. have
been corrected in the updated ZX81. which was released in
Boston late last year. The unit is being marketed by Sinclair
Research Ltd .. 50 Staniford St., Boston, MA 02114.

The basic ZX81 consists of a 40-key. pressure-sensitive
keyboard; a built-in VHF RF modulator: IK of static RAM
memory, 8K of ROM, and generates a black-on-white display
(when connected to the antenna termina ls of a standard TV
receiver) of24 lines by 32 characters. The heart of the system
is an eight-bit Z80A central-processor unit.

The power requirements of the computer are slight. It re­
quires 9-volts DC at about 700 mAo Although a wall-plug type
supply comes with the unit. you can also. if you choose. use
your own . The supply need not be regulated . (While the
computer-end plug of the supply provided by Sinclair willalso
fit into one of the device's tape jacks. no damage. we are
assured. can take place if this is done.)

The updated ZX81 is aimed at the beginner. The target is the
person who wants to learn what computers are about and how
they work. As such, it is an interesting building block for the
novice computer user. It is a way to approach computers
without being intimidated by them.

While its graphics capabilities have been improved. the
ZX81 is still limited to a rather large dot matrix configuration.
The line length is short. as compared to other units . The ZX81
is interfaced to a TV receiver by the RF modulator. which is

one of the inhibiting factors in the display . To be fair. though.
the graphics capability has been upgraded.

The computer has two keyboard-selectable operating
speeds: COMPUTE AND DISPLAY and FAST. The first provides a
continuous display, with the computer doing the actual com­
puting during the TV's vertical-blanking interval. The second
allows the computer to run its program most of the time.
displaying information only at the end of the program. or at
other specific intervals.

The result is that, while the computer runs about four times
faster when in the FAST mode than when in the other. most of
the time you are left staring at a blank display-screen.

Apparently answering criticisms raised when the unit was
first introduced, Sinclair has opted for more power in the
CPU. That includes Sinclair BASIC resident in the ROM that
emulates the Apple II BASIC.

The BASIC interpreter allows multi-dimensional string and
nu~eric.al alTIl:Ys, while at ~he same time featurin~ floating­
point arithmetic. That provides a range of 3 x 20- to +7 x
10+38 • which is accurate to 9 digits.

That indicates that there is some scientific functionality
built into the unit. The ZX81 will also handle full log, trig. and
their inverse functions.

It is a user-friendly machine that features automatic syntax­
error detection and program editing. It also offers randomized
functions that are useful for both game and serious applications.

There is no disk-operating-system available with the ZX81.
Instead, it relies on program loading and saving through a
serial cassette-recorder interface. However. it operates at a
high enough baud rate to allow random file access under a
master name. That puts the ZX8J's operating speed in the
I.OOO-baud area. No special recorder is required. the company
says . so a beginning computer hobbyist can use his own.

In its basic configuration. the ZX81 is equipped with only
IK of static RAM memory. However. that can be expanded
by 16K via a module which plugs into the rear of the unit.

The keyboard is easy to use in that many of the keys serve
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NO OTHER 32K RAM IS
AS SAFE AS THE MOSAIC

mu ltiple functions and have the BASIC statements assigned
to them. In other words. there are various single-stroke capa­
bilities bui lt in. That feature makes the machine a good choice
for the beginner. For instance. when using the monitor pro ­
gram. a user can PEEK or POKE information into specific mem­
ory locations at the touch ofone key. The same is also true of
such statements as THEN. TO. GOTO. GOSUB and AND. As noted.
it is also possible to edit with a single keystroke. and it is
possible to use one keystroke for PRINT. LIST and RUN .

Those easy functions should prove a boon to the beginning
computerist. but they indicate that the system could have
been more powerful. It seems there is more capability hidden
in the microcomputer than this particular system allows.

One drawback that many people who are comfortable with
standard keyboards may find is the use ofa plastic-membrane
ty pe of keyboard. Granted. the 43-character keyboard does
offer a total of91 built-in functions (when the inverse key is
hit) but it is still a membrane unit. When other manufacturers
have tried that approach. they have met with litt le success and
have had to return to typewriter-type keyboards.

When yo u first look at the ZX81 it looks like a very modest
microcomputer. Weighing in at only 12 ounces and with di­
me nsions of 6 x 6.5 x 1.5 inches. it is very little larger than a
coffee-table book. Yet its developer is quick to defend its
capabilities. When the new version of the ZX81 was intro­
duced at a Boston press conference late last year. Sinclair said
that it was" ... not a reduced-support machine. The language it
uses is comp lete."

One of the reasons given for the ability to keep the cost
down was Sinclair's policy of doing on ly the tooling. develop­
me nt techno logy. and design work in house. The manufactur­
ing is do ne for Sinclair by Timex in Dundee. Scotland.

Not o nly does Sinclair offe r the plug-in memory-expansion
module: it also offers its own cassette software. That includes
bu siness and hou sehold programs. as well as educational and
game programming. However. outside software houses are
also bei ng encouraged to write programs for the ZX8/.

Aside from the plug-in module. there is only one other
pe ripheral offered: the ZX Printer. That is a dot-matrix unit
w hich is ra ther noisy . The ZX81 comes with a built-in printer
interface.

Since this microcomputer is a learning tool. one would
ex pect it to co me with a programming course-and it does.
Sinclair provides a I64-page elementary programming course.

Not o nly does the manual provide a rather thorough ex­
planation of how to program the ZX81 in BASIC. but its later
chapters and appendices supply other useful information as
we ll.

There is information on machine-language programming.
which can make programs run much more quickly than in
BASI C. A listing of system variables along with their memory
locations is provided-knowing what information is stored
where can make program debugging easier. and can also allow
you to make your programs run with more style and efficiency .

Th ere is even a section for people who already are familiar
with BASI C explaining the differences between Sinclair's
BASIC and others.

The Sinclair ZX81 is priced at S149.95 in wired form. For the
adventurous person. who wants to learn computers from the
ground up. there is a $99.95 kit available . The memory-expan­
sion module is priced at $99.95 and the serial dot-matrix
printe r is available for less than $100.

In the final analysis. the ZX81 is a building-block unit. It is
intended to train people who know little or nothing about
computers . That is all it is intended to be.

If you already own a ZX80 and want to upgrade it. a plug-in
replace ment ROM that contains the new 8K extended BASIC
used in the ZX81 is available. That is a user-installable IC that
can be installed in the ZX80 in a few minutes by using a
sc rewdriver. T hat will allow the ZX80 to use the new ZX
Printer and it will also be software-compatible with programs
intended for the ZX81. The replacement ROM and a new
overlay for the ZX80 keyboard sell forS39.95. R·E

Direct from Mosaic S189.95

Now from your
nearest Mosaic Dealer

• Works in both Atari 400 & 800· Goldedge connectors for better
reliability· Fits Atari 400 without modification·Custom
components for betterperformance & reliability·Highestquality
components for the best screen clarity· Full yearwarranty
• Designedto takeadvantageofAtari 800'ssuperiorbus structure
• Can be used with 8K, 16K and futureproducts- Allows Atari 800
to have 2 slotsforfuture expansion- Designedso there's no
dangerofdamagingyourcomputer- Designed forinter-board
communication inAtari 800 • Easy to follow instructions for
simple no-solderinstallation inAtari 400· Available companion
board (55) to allow running32K board independent ofother
boards· Full flexible memory configuration

v Quality v Reliability v Flexibility
v Compatibility v Screen Clarity

NO OTHER aZK RAM BOARD
HASALL THBSB PBATURBS:

MOSAIC
aZRAM

FORATARI*

$179.95
.~mOSAIC
ELECTRONICS
I -BOO-547-2807
P.O . Box 748 Oregon City , Oregon 97045 503 /655·9574

*Trade markofAtari, Inc.

Atari800 with the with Atari800 with the with
Memory MOSAIC other 32K Memory MOSAIC other 32
Config . 32KRAM Boards Config. 32KRAM Boards
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NEW HIGHER PRINTING SPEED,
NEW LOWER PRINTER PRICE

High-speed printer
The Heath/Zenith 25 Printer is a heavy-duty, high-speed
dot matrix printer that gives you sharp, clea r printouts. It
prints crisp, clear copy at speeds over 150 characters per
second with quiet smoothness.
Baud rates from 110 to 9600 are user-selectable.

Versatile printer
The 25 prints the entire 95-character ASCII set in upper
case and lower case with descenders, in a 9x9 matrix. Also ,
33 block graph ic characters - which are compatible with
the Heath/Zenith 89 AII-In-One Computer and the 19 Smart
Video Terminal -let you create graphs and charts. All func­
tions and timing are microprocessor-controlled.
Plug- in ribbon cartridges make ribbon replacement a
no-mess snap .
The 25 works with most computers and terminals ­
using an RS-232C Serial Interface or a 20 mA
current loop with handshaking control signals.

30WO
3
3
30
30
3

Low-priced printer
The 25 has all the features you've been looking for in a high
quality, high-speed dot matrix printe r - for only $1095 in kit
form, or for only $1595 assembled and tested.

Free demonstration awaits you at
your Heathkit Electronic Center t
Pick the store nearest you from the list below. And stop in
today for a demon strat ion of the new Heath /Zenith 25 Printer.
If you can't get to a store, send $1.00 for the latest Zenith
Data Systems Catalog of assembled commercial computers.
We'll also send you a free copy of the latest Heathkit(!)
catal og. Write to Heath Compan y, Dept. 020-884 , Benton
Harbor, MI 490 22.

HEATH/ZENITH

Your strong partner

*150 characters per second
*

Visit your Heathkit Electronic Centert
Where Heath/Zenith Products are displayed, sold and serviced.

t Heathkit is a registered trademarkofHeath Company. Heath Company andVeritechnology Electronics Corporation
are wholly·owned subsidiariesofZenith Radio Corporation. Heathkit ElectronicCentersare operated byVe ntechnology Hectrorucs Corporation.

PHOENIX, AZ SACRAMENTO, CA ATLANTA, GA BALTIMORE, MO ST. PAUL, MN
2727W.lndian School Rd. 1860 FultonAve. 5285 Aoswell Ad. 1713E. JoppaAd. 1645 White Bear Ave .
602-279·6247 916·486·1575 404·252·4341 301-861·4446 612-778-1211
ANAHEIM, CA WOODLAND HILLS , CA CHICAGO ,IL ROCKVILLE, MO BRIDGETON , MO
330E. BallAd. 22504Ventura Blvd. 3462-66 W. DevonAve . 5542Nicholson Lane 3794McKelvey Ad.
714-776-9420 213-883-0531 312·583·3920 301·881·5420 314-291·1850
CAMPBELL, CA DENVER, CO DOWNERS GROVE, IL PEABODY, MA OMAHA, NE

~~~3~l33~gm Ave. ~~~412~l1~re . ~~~_~Mg:,;~~e . ~1r~~~_09i3~t (Rt 114) m?3~,~~g7~ t
EL CERRITO, CA AVON , CT INDIANAPOLIS. IN WELLESLEY, MA ASBURYPARK, NJ
6000 PotreroAve. 395 W. Main s t. (At 44) 211H . 62ndSt. 165WorcesterAve. (AI. 9) 1013 StateHwy. 35
415-236-8870 203-678-0323 317·257·4321 617-237-1510 201-775-1231
LA MESA, CA HIALEAH. FL MISSION, KS DETROIT, MI FAIRLAWN . NJ

~~~4~1~1~~r. ~~~~813_,~~~~ve . ~~~_03~~~~8~ve . ~~~~3~lJ~~t Mile Ad. ~gi~19~ ~g~3~ay (AI. 4)

LOS ANGELES, CA PLANTATION , FL LOUISVILLE.KY EASTDETROIT, MI AMHERST, NY
2309S. FlowerSI. 7173W. Browald Blvd. 12401Shelbyville Ad . 18149 E. Eight Mile Ad . 3476Sheridan Or.
213-749-0261 305·791·7300 502·245-7811 313-772·0416 716-835-3090
POMONA, CA TAMPA, FL KENNER, LA HOPKINS, MN JERI CHO, L1 , NY
~~~~6~3?3~~e Grove Ave . ~~J~8~6~i~~orOUgh Ave. ~~~4~ei~~~~~ Mem. Hwy. ~~~.~~~~~~tlk Ad . ~U~3~~g1~[nP i k e

REDWOOD CITY, CA
2001MiddlefieldAd .
415·365-8155

ROCHESTER, NY
937Jefferson Rd.
716-424-2560
N.WHITE PLAINS, NY
7 Reservoir Ad .
914-761-7690
CLEVELANO, OH
m~~9~~m~ Blvd.

COLUMBUS ,OH
2500 Morse Ad .
614-475-7200
TOLEOO,OH

:~9~5~rr38~d .
WOOOLAWN ,OH
~~~~~N~~~~iel d Pike

OKLAHO MA CITY, OK
m?8~8~i5E~f'" ssway

FRAZER, PA SANANTONIO,TX
630 Lancaster Pk. (At. 30) 7111BlancoAd .
215-647-5555 51 2-341-8876
PHILADELPHIA, PA MIDVALE. UT
6318 Roosevelt Blvd. 58 East 7200South
215-288-0180 801-566-4626
PITTSBURGH, PA ALEXANDRIA, VA
3482 Wm . PennHwy. 6201Aichmond Hwy.
412-824-3564 703-765·5515
WARWICK, AI VI RGINIABEACH, VA
~gt~3~~~~gh Ave ~~~~~~~8~~r nce 8lvd.

DALLAS. TX SEATTLE, WA
2715 Aoss Ave. 505 8thAve. N.
214-826-4053 206-682-2172
FORT WORTH , TX TUKWI LA, WA
6825·AGreenOaks Ad. 15439 53rdAve. S.
817-737-8822 206-246-5358
HOUSTON. TX VANCOUVER, WA

~;~W9~20t3N. ~~66~2~4~~:~f' Dr. #1

MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250
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Give the gift
'of love.

ftAmerican Heart
v Associafion
WE'REFIGHTING FOR YOUR LIFE

BYTE'S Best (]~llap List
Ciarcia's Circuit Cellar,

Volumes I, II, & III
by Steve Ciarcia

Collections of Steve Ciarcia' s perenniall y popular columns from BYTE Magazine, these
three volumes are sure to please home computer users and electronic hobbyist s. Volume I in­

clude power conversions , programming EPROMs, remote terminal interfacing, touch -input
video display, and more. Volume II, focusing on projects which interface the personal com­
puter with the home, feature s useful applications such as computer-contro lled home security

system, computerizing appliances, input-o utput expansion for the TRS-80, and even a
computer-controlled wood stove. Volume III offer s low-cost construct ion project s such as an

ultrasonic rangefinder , handh eld remote computer control, two speech synthesizers, and a
remote -control motori zed platform, to name just a few.

Build Your Own Z80 Computer
by Steve Ciarcia

This complete guide to building a working computer offers engineers, students, and hobbyists an exciting
alterna tive to buying a computer. With clear instructions, Steve Ciarcia fully explains how to build a basic

single-board microcomputer based on the Zilog Z80 microprocessor. The finished product features a
I K-byte operating system, serial and parallel ports , hexadecimal display, audio cassette mass storage, and

easy expansion to include a video terminal.
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Please send
__ Ciarcia 's Circ uit Cellar , Vol. I SS.OO

_ _ Ciarcia ' s Circ uit Cellar , Vol. II S12.95

Name

Address

Ci ty Sta te Zip

BYTE Books 70 Main Street Peterbo ro ugh , N.H . 0345S

Call Toll-Free 800/258 -54io
_ _ Ciarcia 's Circuit Cellar, Vol. 1II S12.95

__ Build Your Ow n ZSOComputer

Check Enclose d

Bill Visa/
MasterCard #

Expira tion Date

P lease add .75 per book to cover shipping cost. -e­
r-
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Pocket
Computers
Once thought of as an impossible fantasy, a true computer that you can slip into your
pocket is now a reality. Four such units are now available, with two more on the way.

MARC STERN

TH E CONCE PT OF A POCKET COMPUTER BEGAN TO APPEAR IN
science fiction stories . such as those by Isaac Asimov, over 30
years ago . Like many of the other ideas proposed in those
sto ries . it was dismissed as pure speculation by most readers.
But. again like many of the devices described in those stories .
the pocket computer has beco me a reality.

The first hint that the pocket computer was indeed on its
way came in the early 1970' s with the introduction of hand­
held calcu lators. While those first units were relatively sim­
ple. and rather expensive. that soon began to change.

Calcu lators acquired features such as memory. which al­
lowed the user to store a single value that could be recalled or
modified at any time. and function s such as roots. logs. pow­
ers. and trigonometic functions : that made the calculators
much more useful in engineering. mathematical. and scientific
applications . Soon after. calculators with individually ad­
dre ssable memorie s became common.

In the late 1970·s. programmable calculators were intro­
duced. The term " programmable" referred to the calculato r's
ab ility to " remember" a sequence of key strokes . and repro­
duce them on command. Some even had the ability to store
the' .program.. on a small piece of magnetic material. so that it
would not be lost when the unit was shut off. It was even
possible to purch ase plug-in ROM's for those units. Some of
tho se ROM' s were programmed to perform complicated cal­
culation s; others were programmed to-what else?-play
games . But eve n a programmable calculator with all of the
" bells and whistles" is not a computer.

That brings us to the subject of this article: true "pocket"
co mput ers. Pocket computers are sold in this country by four
co mpanies-Radio Shack (One Tandy Center. Ft. Worth. TX
76102): Sharp (10 Sharp Plaza . Paramus. NJ 07652); Pana­
son ic (One Panasonic Way. Secaucus. NJ 07094). and Quasar
(9401 W. Grand Ave .. Franklin Park . IL 60131 ). Those units
are not much larger than some of the early calculators that we
talked abo ut. but they are far more complex and powerful.

The Radio Shack/Sharp pocket computers
If the Radio Shack TRS-80 (see Fig. I) and Sharp PC-12!!

pocket com pute rs seem similar. there is a good reason-both.
although sold and serv iced by different companies. are func­
tionally identical. Both measure 11/1 6 X 6111 x 2~ inches and
featu re a 57-key mini-keyboard . 1.9K of RAM. and II K of
intern al ROM. Two proprietary four-b it CMOS microproces­
sors form the heart of the units. One of the microproce ssors
handles the arit hmetic operations and the display routines: the
ot her handles the BASIC interpreter and the input from the
tiny keyboard. The unit use a 24-character LCD display:
eac h character is formed by a 7-by-5 dot matrix.

The pocket com puter let you store several different pro­
gram in memory. Those programs are individually identified.
and anyone can be run by simply pressing a specified key. A
IA24-s tep memory is automatically partitioned for program
and data storage . and there is a 25data-element memory and a
48-step reservable memory for storing functions.

Although those are relatively tiny devices. they have many
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FIG. 2-AMONG THE FEATURES of the new TRS-80 model PC-2 Is a new,
more powerful version of pocket BASIC.

IJ

FIG. 3-S0ME OF THE PERIPHERALS available for the Panasonlc HHC
pocket computer. as well as the device Itself, are shown here. Among them
are an RS·232 Interface, a modem , acolor-TV Interface,and a small printer.

can be redefined by the user when needed.
A M -pin connec tor is used to co nnect peripherals to the

HHC. Among the available peripherals are a bus expander.
which lets you connect up to six diffe'fent peripherals to the
computer : a 15-colum n thermal printer: a modem: RAM. with
ba ttery bac k-up so memory is retained even when discon­
nected from the computer. and a color-TV interface. The
interface will let you use a TV to display 16 lines of up to 32
characte rs eac h. or up to 48 x 64 graphic elements in eight
colors and black. A monitor output is also provided.

The suggested retail price for the Panasonic HHC 4K
poc ket com puter is 5500.00: the suggested retail price for the
4 K version is 5600.00. The suggested retail price for the
Qu asar 4K co mputer is S525.00: the suggested retail for the 4K
ve rsion is $595.00. R-E

case characters can be generated by the unit. Among the
peri pherals planned is an RS-232 interface . Currently avail­
ab le is a combination four-color printer/plotter and cassette
interface.

The Panasonlc/Quasar HHC pocket computers
Th e HHC pocket computer. deve loped jointly by Matsu­

sh ita and Friends Amis of San Francisco. is sold in this coun­
tr y by both Panason ic (see Fig. 3) and Quasar: although the
packaging is somewhat different . here is another case of two
functionally identical computers .

T he basic mach ine is avai lable with either 2K or 4K of
RAM. That user-available RAM is expandable. using external
modules : up to six 8K modules can be connected to the
computer at one time. The unit comes with 16K of internal
ROM. which can be ex panded to 48K.

T he microprocessor used by the computers is a 6502. Spe­
cial circuitry is used to keep the microprocessor "dormant"
unt il it is called on to perform some task. That featu re pro­
longs the time between battery charges (recha rgeable nickle­
ca dmium batteries are used to power the unit and most periph­
erals ). mak ing the use of the 6502 possible. Without the cir­
cuitry. the microprocessor would discharge the batteries in
about two hours . Other special circuitry is used to let the HHC
retain programs and data after the unit is switched off.

Th e ope rating- system language used in those computers is
SNAP. which is derived from FORTH . SNAP is used for
maximum efficiency. as it is a fast-ru nning. compact language.
Programming can be done in either SNAP or BASIC. if the
appropriate internal ROM is installed. The internal set of
applica tions programs include a four-funct ion calculator. a
free-form file sys tem. and an editor. Programming is done
using the 65-key. typewrite r-like keyboard. Any of the keys
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of the features of larger units : for instance . an edit and debug
mode that should make finding programming errors and cor­
recting them easy. That function is handled by the monitor
program: the monitor is contained in 4K of the ROM.

What sets the pocket computer apart from program mable
calculators is that you can write and run your own programs in
BASI C. The BASIC used by those devices is called pocket
BASIC and appears to be related to Radio Shack's TRS-80
Level I BASIC. alt hough there are considerable differences.
The language is capable of supporting up to four nested sub­
rou tines or FOR/NEXT loops. and up to 15levels of parenth esis.
It can handle strings of up to seven characters .

Programs and data are entered using the 57-key keyboard.
Although that keyboard is laid out much like a typewriter
keyboard. don't expect to be able to touc h-type: the unit's
small size makes that all but impossible. If you prefer. Radio
Shack offers a library of software. avai lable on cassette.
Among the subjects covered are real estate . personal finance.
aviation . and games. To load those programs. or to save your
own on cassette . you'll need one of the two peripherals avail­
ab le for the units-a slide- in cassette-tape interface.

T he second perip heral is a dot-matrix printer that also in­
cludes the cassette interface. That peripheral turns a pocket
co mp uter into a complete mini-system. With that device. it is
possible to get hard cop ies of programs. data. or results. It
uses the pocket computer's PRINT and LIST commands to pro­
vide a 16-column alphanumeric printout on ordinary electron­
ic-cash-register-type paper. The printer writes at approxi­
mately one line per seco nd. and is powered by rechargeable
nickle-cadrnium batteries.

The TRS-80 Pocke t Computer sells for SI69.95. The sug­
gested retail price forthe Sharp PC-1211 is 5179.00.

As we went to pres s. both Sharp and Radio Shack an­
nounced the introduction of a new. more powerful pocket
computer. The new unit s. the Radio Shack TRS-80 mode l
PC-2 (Fig . 2) and the Sharp PC-1500 (which. again. are func­
tionally identical). featu re a single 8-bit microprocessor and
2.6K of user-available RAM. expandable to 6.6K. The com­
pute r uses an advanced version of the pocket BASIC de­
scribed earlier. and can handle two-dimensional arrays and
strings ofas long as 80 characters. For display. a fully address­
able 7 x 156 dot-matrix LCD is used: both upper and lower

FIG. 1-THE TRS-80 POCKET COMPUTERIs shown here with the slide-In
pr inter and cassette Interface. That peripheral turns the pocket computer
Into a complete " mini-system."
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Xerox
The king of office copiers has entered the personal computer market.
Here 's a close up look at the Xerox 820.

MARC STERN

THE BATfLE IN TH E HOTLY
co ntes te d personal computer
market stepped up its pace
ea rly last summer when Xerox
introduced its long-awaited
microcomputer. Rumors and
specula tion abounded for some
time about the impend ing entry
of the copy king into the fray.
It see med like a natural ex ten­
sion of this compan y' s work
in the field of office automa­
tion , After all, it wasn 't very
long before the introduction of
the 820 compute r that the
company introduced the 860
inform ation processing sys­
tem.

Thi s entry into the personal
computer market added an­
other pot ent force in this vola­
tile marketplace. However,
Xerox' s entry was n' t aimed at
the per sonal co mputer hobby­
ist. it was targeted primarily at
the busine ss user. Although
the potential for BASIC pro­
gramming is more than evident
with the avai lability of the
Microsoft BASIC included in
the software . Xerox down­
plays th is as pec t of the interactive nature of this machine.
Instead. it emphasizes the user-friendliness and ease of use
of the 820 Inf ormation Processor.

The heart of this menu-driven sys tem is a Z80 micropro­
cessor, The MPU is conta ined in the display cabinet. It is
softloade d with 64K of Random Access Memory and 4K of
Read-Onl y Memory. The MPU operates at a clock speed of
2.5 MHz. This is slow when compared with other units on
the market.

The basic sys tem includ es a l2-inch screen that disp lays
white characte rs on a dark background and has a capacity of
24. 80-characte r lines. It include dual RS232 serial port s,
one for the printer and one for communications. Dual parallel
ports a re also standa rd.

The 96-charac te r ASCII keyboard can be detached from
the CRT unit to allow more co nvenient sys tem use. A user
ca n move the keyboard around (within the limits of the inter­
face cable) so that the keyboard unit is nearer the work being
done, Thi s is convenience, because the user sometimes needs
that kind of portability in a work area . It is also possib le to
position the keyboard on a user' s lap for ultimate con­
ven ience. T he keyboard is laid out as a conventiona l type­
writer kevboard . but it a lso includes some extra function
keys, such as HELP (more about this one later). To the right

of the con ven tional keyboard
are the rest of the spec ial func­
tion keys , plus a numeric key­
paid that facil itates entering
sta tistica l and numeric infor­
mation.

Dual 514-inch floppy disk
drives are include d in the
basic unit. With this form of
mas s storage. a user can store
up to 92.000 characters of data
on the single-sided , single­
den sity disks . Optional Svinch.
single-sided. single-density.
dual drives , that ca n store
250.000 characters. are also
available.

A Daisywheel printer- the
Xerox 630--is available as an
option. A 40-charac te r-per­
seco nd device. it is a bidirec­
tional unit.

Since the operating system
of the 820 is CP/M and since

I the use of CP/M is so wide-
spread . there are many appli-

I catio ns pac kages writte n for it
and the use r can purchase a
wide var iety of standard busi­
ness app licat ions programs
from Xerox or other vendors .

Let' s face it. the Xerox 820 is not aimed at the computer
hobbyist. but at the business user who may know little or
nothing abo ut computers. Since it is aimed at this user. it is
menu-driven and . to be fair. those menus lead the non­
knowledgeable user thro ugh the paces quite well.

For exam ple, suppose a user presses the C (CLEAR) com­
mand to dele te a file . The screen then prompt s for the name
of the file to be deleted. Nex t it returns to the Directory
Menu after the deletion. To work on an existing doc ument or
to cre ate a new one. a user presses com mand" A" from the
Directory Menu and the screen prompts him for the name of
the file. When the file is recalled to the screen, the Directory
Menu is rep laced by the Main Menu. The user doesn' t eve n
have to memorize keystrokes because the menus tell him
what to do.

The HELP key is a special aid to the non-computer-oriented
user. With it. if the user runs into ' tro uble. simply pressing
the button will bring up more information than is normally
listed on the menu. This information then leads the user
thro ugh the task .

The software ava ilable for the Xerox 820 includes word
processing . CP/M. Teletyp e communications. MBASIC.
C BASIC -2. COBOL 80. MSort and an electronic worksheet
package . Th is is a powerful. but very expensive. selection of
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For Canadian orders, double the pos tage . Conn. res. add sa les tax.

PhoneAddr ess

Cit y State Zip _

Build Your Own
Home Computer

System With
Design Kits From

Universal Interface
• CHOOSE FROM MANY POPULAR MICROPROCESSORS.
• TREMENDOUS COST SAVINGS. Home construct ion/com­

ponents purchased directly from discount houses .
• PERSONAL ENJOYMENT. Experience the satisfaction of con ­

struct ing your own versatile home computer.
• SYSTEM FLEXIBILITY. Tailor your system to perform func­

t ions from " number crunching" to control applications with
UI expansion modules.

.BASIC DESIGN KIT INCLUDES:
Schematics for CPU, clock circuit , 4K RAM/EPROM, power

supply, serial I/O, and front panel (includes run/stop,
sing le step , memory-I/O subst itute and disp lay).

Detai led parts list with appro xima te costs from suggested
component discount houses.

System theory of operation (inc ludes list of ref . material).
• EXPANSION MODULES AVAILABLE. See list on order form .

---------U-i-UN-IVEFisAi.-iNTERFACE-------
P.O. BOX 287, AUBURN, AL 36830

Enclosed IS my check or money order for the Universal Interface
kit( s) checked below.

BASIC KITS: (@ $15 each)
o 8080 0 8085 0 8086 0 Z80 0 Z8000 0 6800 0 68000

EXPANSION KITS: (@ $15 each)
o AlD·D/A Module 0 Sound Generator
o Paralle l 110 Modu le 0 App liance Power Controller
o Address Selectable 4K RAM/PROM Module

Name

software. Since there is very little ROM resident in the 820.
yo u can see that the software must be disk-loaded.

T he software expense looks something like this . The 5\4­
inc h word pro cessing package costs $500. while the 5!4-inc h
CP/M operating system costs another $200. The 8-inch word
processing package costs $500. while the 8-inch disk CP/M
operating system cost s $200. And. anyone who choo ses to
buy the Xe rox software must buy at least one software pack­
age for each system that is ordered.

T he sys tem itself is by no means inexpensive either. T he
minimum system costs $2,995 (display/processor. keyboard
and dual 5IA-i nch disk drives). The 8-inch disk-based system
costs $3.795. T hese don't apear to be the kind of figure s an
average comp uter hobbyi st wo uld spend. The user does have
the option of supplying a separate printer. alt hough Xerox
offers one for $2.900. It is interesting that the higher-level in­
fo rmation system- the 86o-offers more and easier func ­
ti on ality . to boo t.

On e of the most interesti ng capabil ities of th is system is
the potent ial of interfacing with the Xerox Ethernet network.
T his is. essentially. a high-speed data communications net­
work. T his is done through the 872/873 Communications
Servers. T hrough the 87 / Interactive Communications
Emulator. the 820 can access a host computer at another lo­
cation too.

As is obvious. though . all of these potentialities are aimed
at the bus iness. rather than the hobby. user. It is clear
from the type of menu-driven system that is offered and from
the lack of encouragement in programming. Of course. that
po tent ial is there should the user opt for the MBASIC pack­
age. Bu t. i t is an expen sive option. much more in line wi th a
busi ness type of investment than with a con sumer pur­
chase. R-E

Tot alEnclosed $ .:-----==--==---:-:--:--:::-;-----,--,::-:-- ----;;0--,----o Personal Check 0 Cashier's Chec k/Money Order
o VISA 0 MasterCard (Ban k No. _
Acct . No. Exp. Date _

Signatu re
Print Name _
Address -=:-:- --::;:;- _
Cit y St ate Zip

To Order From Connec t ic ut Or For Tech , Ass ist. Call (203) 354-9375

NETRONICS R&D LTD. Dept.

333 Litchfi eld Road, New Milford, CT 06776
Please send the items checked be /ow:

Smart. Fast • Graph ics • Matching Modem and $295 Printer

ANNOUNCING TWO
NEW TERMINALS

FASTERM·64 ... DISPLAY FORMAT: 64 or 32 charact ersfli ne by 16 lines . .. 96 disp layable
ASCII charac ters (upper & lower case) . . . 8 baud rates: 150. 300. 600, 1200.24 00, 4800.9600.
19. 200. (switc h seL) . . . LINE OUTPUT: RS232/C or 20 ma current loop , .. V I ~EO OUTPUT: 1V
PIP (EIA RS·170) . .. CURSOR MODES: home & cl ear screen. erase to end of line. erase cursor

~E~Ec~SSEoVI8E~ ~~~~Lf~k~~Gr~tgRS~ku ~~/."~~~~~$: a~fr. nedv~~ ~~~~d~~t~SsTc~~ I ~I~S:'1 , 1.5,
2 .. . DATA BITS PER CHARACTER: 5, 6, 7 or 6 . .. CHARACTER OUTPUT: 5 by 7 dot matr ix
in a 7 by 12 ce ll . . . PRINTER OUTPUT: prints al l incoming data . . . 1K ON BOARD RAM ...
2K ON BOARD ROM . , . CRYSTAL CONTROLLED . . . COMPLETE WITH POWER SUPPLY .
OPTIONAL GRAPHICS MODE: inclu des 34 Greek & math characte rs plus 30 special graphic s
charact ers . . . ASCII ENCODED KEYBOARD: 56 key/128 characters.
SMARTERM.80 ... DISPLAY FORMAT: 80 ch arac ters by 24 li nes or 40 charac ters by 16 lines

1~g(t~:~~~e2~?~I. t7~Eag~~p~~~~S~3~Ce~rc2~~: ~~r~~;ta~~~~ ~ 1.~ ' V~Egog'U¥~T~~~·
pp (EIA RS-H O) EDITING FEATURES: Insert/de lete line. inse rt/de lete charact er, for-
ward/back ta b LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION " . CURSOR POSI-
TIONING: up, dow n, right . left. plus absolute cursor positi oni ng wit h read back .. . VISUAL
An RIBUTES: under line, blin k. reverse video . hal f inten sit y. & blank .. . GRAPHI CS: 12,000

~~~~I ~~s~~~t~~~ ~+~~ ~ :¥~:I~~~ ~~~dh~Sa'l l o~~;;~~ ~~~:t~_I T6ul~r?Jrl~~1;c~:r~~~~ ?~ f.

~CobtK1 ~B~~~R' : ~ 'i! ~~~fA~uJ6~iROi.t~gR 502~'o~E~b1f~6 ~~~RES~SC'IIB~~~~~~D
KEYBOARD: 56 key/126 charac te r ... 4K ON BOARD ROM . . . COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 OIA . .. FULL DUPLEX, FCC APPROVED .. . DATA RATE: 300 baud
. . . INTERFACE' RS232/C and Tl' Y . . . CONTROLS: talk/data switch (no need to connect and
disconnect phone). orig ina te/a nsw er SWitc h on rear panel .. . NO POWER SUPPLY RE·
QUIRED.
A~C.II K~'fBOAAD A3C II-3 .. , ~O 1( ~ Yll fO Ol lA nAOTCn A~O I I
EN CODED .. . UPPER & LOWER CASE .. _FULL Y DEBOUNC ED .
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE .
REQUIRES + 5 & ·12V DC ISUPPLIED FROM VIDEO BOARDS)

~~I~~f~T~~~~LL'MN~~~~ACL6~p~~~~)BAU ?0'" ;-~~CTOR FEED..
. , . UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . .
4 CHARACTER SIZES .. . 9 BY 7 DOT MATRIX ... BI-DIRECTIONAL
PRINTING

Cont inenta l U.S_A. Credit Card Buyers Out sid e Connec t icut

CALL TOLL FREE 800·243·7428

o COMPLETE FASTERM-64 TERMIN AL (inc ludes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and power supply) , , , kit $199,95 plus $3 P&I
... w ired & test ed $249,95 plus $3 P&I . . . graphics opt ion: add $19,95 to
each of above
o COMPLETE SMA RTERM-80 TERMINAL (includes SMA RTVID-80 video
board, ASCII-3 keyboard, ste el cabinet and power supply) , , , kit $299.95 plus
$3 P&i . , , wired and tes ted $369.95 plus $3 P&I
o FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC) ... kit $99.95 pius $3
P&I , .. graphi cs opt ion add $19.95 . .. w ired & test ed $129.95 piu s $3 P&I " .
graphics option add $19.95
o SMARTVID-80 VIDEO BOARD (requi res + 5 & + /-12V DC) , . . kit $199,95
plu s $3 P&I . . . wired & tested $249_95 plus $3 P&I
o DELUXE STEEL TERMINAL CABINET .. . $19,95 plus $3 P&I
o ASCli-3 KEYBOARD (requires +5 & -12VDC) _. . ki t $69,95 pius $3 P&I . . .
wi red and tested $89.95 plus $3 P&I
o POWER SUPPLY (powers ASCIi-3 keyboar d & video boards) ... kit only
$19,95 plus $2 P&I
o ZENITH VIDEO MON ITOR (high reso lut io n green phosph or) , . . w ired &
tested $149.95 plus $6 P&I
o TELEPH ONE MODEM MODEL 103 O/A . .. w ired & tested $189,95 plus $3
P&I
o DOT MATRIX PRINTER Comet I . " w ired & test ed $299,95 piu s $10 P&i
o RF MODULATOR MOD RF-1 ' " kit only $8.95 plus $1 P&I
o 3FT·25 LEAD MODEM/TERMINA L OR PRINTERITERM INAL CONNECTOR
CABLE. , . $14,95 ea plus $2 P&I

Netroni cs anno unces a stale o f th e art
b raakth rough in term inal s, now at prices you
ca n affo rd, you can go on-line with data-bank
a nd computer pho ne- li ne services. It' s all
yo urs: " electronic newspa pers." ed uca t io na l
services , Dow-Jones stock reports, games,
rec ipes, personal computin g with any leve l
language, program exchanges , elect ronic bul­
let in board s . . . and more every da y !l !

Net ron lcs o ffe rs two new te rmina ls. bo th [:j~====~!~~~~!~featu re a full 56 key/ 128 charac ter ty pewrite r-
s ty le keyboard, baud rat es to 19.2 ki lob aud, a
ru gged stee l cabinet and powe r supply. The
simplest one, FASTERM-64. is a 16 line by 64 or 32 charac ter per line uni t, wit h a seria l
pr inte r port for maki ng hard copy of all incomi ng data. and optio nal provision s lor block and
special character graph ics. The " smart" versio n. S~ARTERM·80. featur es: ~it her. 24 line by 80
c haracters per line or 16 by 40 characters per line, It o ffers on-sc reen ed t t t~g wIth paljle..at-a­
ti me printin g. 12.000 pixe l graphics. line graphi cs. absolut e cursor addressing. underlining.

~euvre~~~~~:;'°Odoen~.~~~ ~~eo~~ \1~:rnds~~fl~ . rn~~ey~u rS~P~~t ~W~ ~~:ru l~t~r ~~~~l~~:;)~~t~~?r
detux creen-phospn or moni tor pict ured above. For hard co py just add ou r matched print er.

Price breakt hroughll ! Own the FASTERM·64, .a complete termi nal kit, ready to plug in fo r
ju st $199.95 or order the SMA RTERM·80 kit for Just $299.95, (both available wired and tested.I
Be en-lin e wi th th e mil lion-dollar co mputers and data services today . . . we even supply the
necessary subsc ript ion form s.

More good news: All the com ponents in our termina ls are avai lab le separately (see
coupon). so you buy only what you needl ! l
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FOR PERSON AL COMPUTERS. FLO PPY DISKS (AND. MORE RE­
cently , hard Winche ste r-disks) are the most rapid and con­
venient way to store (save) or retrieve (load ) data and
programs.

The basic per sonal-computer package almost always in­
cludes some form of cassette data-sto rage sys tem. Such a
system convert s the computer ' s digital signals to audio tones
that can be recorded by an ordinary. low-cost casse tte-ta pe
recorder. However. a cassette- based system is much slower
than a disk-based sys tem. Of course . "slow" is a relative
term. but to give you an approx imate idea of what we mean. an
income tax program that see ms to take forever to load from
tape-actually 31h minutes-loads from a standard di k sys­
tem in less than thre e seconds: a BASIC interp reter that takes
over seven mintues to load from ca sette tape takes about five
seconds to load from disk.

For those not in a particular hurry . a cassette-tape system
often proves more than adequate. expeciaJly when you con­
sider that the tape syste m is supplied with the computer (or
cos ts an additional $50 or so for the recorder). while a basic
disk system will usually cos t upwards of$5oo .

But eve n when the time required to save and load isn't
critical. there is still one major drawback to tape-based sys-

If you 're not in any great hurry, a cassette­
tape operating system may be adequate;
but for fast and efficient loading and
saving of your programs, YOU 'll want a disk­
operating system,

HERB FRIEDMAN

terns-file handling is rather difficult . If you' re running soft­
ware that writes data to and reads data from the tape, you
must constantly jockey the tape to find "clean" (unrecorded)
tape for saves . or the location of specific files to be loaded . It is
true that some tape sys tems will searc h for particular files by
readin g the file names: but if the file is the third. fourth. or fifth
recording on the tape. it can be frustrating to wait for the
co mputer to loca te and load the file. particularly when you' re
atte mpting to update the filets) with new data.

A disk-based mass- torage system. on the other hand . han­
dles tiles much more efficientl y and conveniently. Files can be
saved to or loaded from disks very quickly. It is possible to
acess . use . or update/modify (read and write) complete files or
part of files. You ca n also chain files . append them. and
inte rsperse them.

The precise method of hand ling disk files is determined by
what's known as a DOS (Disk Operating System). a set of
control and utility programs that may also control the com­
pute r's peripherals . Primarily. the DOS performs housekeep­
ing chores on the disk itse lf. reservi ng and managing the space
on the disk and determi ning how the tile will be accessed by
the computer.

The methods used to access files are either sequential-

L.- ----'77



(f)
a
Z
o
a:
I­
a
w
.J
W

6
o«
a:

78

access. whereb y a unit of sto red data can be accessed only by
reading every unit of sto rage that precedes it in a file (similar to
a cassette-tape file). or random access (also known as direct
access ) whereby a block of dat a is access ed through a di­
rectory located on the disk that keeps track of physical loca­
tion of everv file on the disk .

The DOS' also determines the memor y req uirements for
tiles. controls the distri but ion of memor y for tiles . regulates
the execution of program s and utilit ies . contro ls the inter­
ch ange-of tiles betwee n peripheral s. and eve n gets the co m­
pute r up and run ning.

The exact manner in which files are handled . and the type s
of utilit ies provided. are determined by the part icular DOS
a nd the computer for which it is intended. If the DOS is a
"universal" one-like CP/M. which we' ll discuss later-it
can run on any computer using a microprocessor from the
8080/Z80 family . If the DOS is written specifically for one type
of computer. such as TRSDOS for Radio Shack computers. or
HDOS for Heath/Zenith computers. it can be used only with
th ose types of computers. There are man y reasons for that.
among them are the different ways the tracks on the disk are
used. different computer memory-configurations and device
drivers. etc.

WHEN A DOS IS BOOTED it generally presents a display giv ing a descrlp­
tion of itself and a " prompt" for the user to follow.

Another factor that can lock a computer into a particular
DOS is the way it "boots" the computer. In order to run, a
computer must contain a program. but in order to load a
program a computer must be running. It ' s a so rt ot vCatch 22"
situa tion: Essentially. the computer must lift itself up by its
own bootstraps . In many modem computer s the boot program
is in a ROM Which. in tum. causes the DOS to be loaded . In
others. the ROM has ju st enough "intelligence " to read a boot
program from a disk. Then that program loads the DOS into
the co mputer.

There are major differences in the way various disk oper­
ating-systems handle the transfe r of inform ation between
peripherals. For example . in some computers the output to a
pri nter. modem, or other devices (such as another terminal)
is memory-mapped within the computer-the device is ac­
cessed by routing the dat a to be output to a ce rta in memory­
address-or is ava ilable at an I/O port. Those functions are
controlled by the computer' s OWII internal operating sys tem.
(In an Apple II computer. for example . the output to the
printer is usually through I/O port # I. )

In other systems . parti cularly CP/M and HDOS . informa­
tion interchange is through device drivers or periph eral in­
terpreters contained in- the disk operating-system. Without
the DOS there would be no co mmunica tions with or betwee n
peri pherals. becau se the driver routines in those cases are

not co ntained in ROM .

Utilities are important
In addition to taking care of file management and peripheral

interchange, a personal-computer DOS will include seve ral
other utility programs. Among the most popu lar utilities for
personal-computer sys tems are those that permit files to be
copied from one disk to another. And . to cop y files-or even
jus t to li se a disk-it must be formatted or initialized. Thu s a
DOS must also include a utility for initializing and formatt ing.
one that will make a backup copy ofa disk. one that will verify
that the data written to the disk has been recorded correctl y,
and one that will check for sys tem errors and inform you when
they occur.

Bec ause disks are extremely delicate-far more so than
tape - the re is generally a "media test" utility to check the
condi tion of the disk. That utilitv will either " lock-out" any
defective tracks (by not ing in the disk directory that tho se
tracks should not be used by the computer). or will let the user
know which tracks are defective so that he or she will not use
them.

Once a disk is in use . the DOS pro vides co mplete file­
management. pro viding. among other things. a directo ry of all
the files on the di k that ca n include a descr iption of the file­
ty pe and its size and att ributes . and. in some cases. password
pro tection. " kill" protect ion . and other usefu l features ,

Aftermarket DOS's
Sometimes a DOS will not have all the features required by

a user: the solution to that problem is to use what's known as
an aftermarket DOS . For example. con sider file cop ying.
Although. generally. disks can be copied using only one drive .
so me DOS's, such as TRSDOS. requ ire the use of two drives.
That is one of the reasons for the popul arit y of NEWDOS . an
afterrnar ket DOS for the Radio Shack TRS -80; it permits liIe
copying with a single drive. NEWDOS also has a " screen
print" function that lets you get a printout of whate ver is
displayed on the screen. There are other aftermarket DOS' s
offering similar . and additional. features as well as utility pro­
gra ms that ca n enhance existing DOS·s.

CP/M-a " universal" DOS
Digital Research's CP/M , which is commonly taken to

stand for Control Program for Microcomputers. is intended
for computers using an 8080.8085, or Z80 CPU. or another
microprocessor capable of hand ling the 8080 instruction set.
Its co nfiguration in term s of the number of disk drives and
number and type of peripherals is determined by the computer
that it is used with. CP/M is used by more different personal
computers than any other DOS . It is often implied that, be­
cause it is the most commonly used DOS. it is also " univer­
sa l" in the sense that any computer running CP/M can use any
CP /M software. Th at isn 't exactl y the case . Each computer
requ ires a CP/M specifically prepared for it. or for a similar
"family" of computers. Once CP/M is available for a particu­
lar computer. the mach ine can generally use softwa re written
to run under that operating system. If a particular piece of
software cannot be used. the problem is most likely one of
media incompati bility.

Media limits
CP /M , and so ftwa re using it. is norm ally supplied on 8-inch.

single-s ided . soft-sec tored. single-density disks. A number of
so ftware vendors. however. ca n provide the operating sys tem
and program s in a format to fit your part icular system (51,4 ­
inch hard-sectored . for example ). There are versions for use
on almos t every computer that can follow the 8080 iJ1stru ct ion
set- and even for a few that don't .

The other major hind rance to "universality" can be the
mem ory co nfigura tion of your computer. CP/M normally
"tart s at memor y location 0000H (hex). Some compute rs.
though. alr ead y use that location (and the one s following it)



for their own purposes. Fortunately. customized versions of
CP/M are avai lable for most computers to overcome that
prob lem.

FIG. 1-HOW A TYPICAL COMPUTER SYSTEM is configured. CP/M elimi­
nates the need for the programmer to worry about the exact I/O configura­
tion of the mach ine by replacing the physical I/O devices with logical
representations .

" Logical" design
One of the pro blems in adapting a DOS to operate on a

number of different machines is that the addresses of the I/O
ports vary from machine to machine (see Fig. I). CP/M solves
that problem by not referring to specific addresses (in its
unconfigured form). It replaces physical I/O devices with
"logical" devices-programming representations of the
physical devices. In effect, the DOS sees only command
word s and peripheral descri ptions such as LPT (line printer),
CON (console . or control terminal), TTY (teletypewriter). PTR
(paper-tape reader), and so on.

CP/M has no idea where CON or LPT are located. Each
manufacturer who takes out a license to use CP/M provides a
BIOS (Basic Input/Output System) that is tailored to the con­
figura tion of his computer. It is the BIOS that knows the
hardware connec tions for the "l ogical" terms and recognizes,
say . the comm and " PRINT " and directs the data that is to be
printed to the proper port or memory locat ion. If the user
comm and s the DOS to cop y a file from disk drive A to drive
B. it is the BIOS that knows the I/O for the disk drives.
Essentially, the BIOS serves as an interpreter between the

More, more, more
As the software for personal computers becomes more

sophisticated-in many instances equalling or surpassing the
quality of that for the large mainframes of just a few years
back-DOS' s will also change and become more sophisti­
cated to make best use of that new software. Disk operating­
systems are constantly being improved, and steadily growing
more comp lex. Even the "universal" CP/M may be replaced
by a more versatile DOS eventually. and each innovation will
generate further innovations. Every change or addition will
contribute to making personal computers more powerful and
eas ier to use. R-E

Configuration
Another feature that makes CP/M "universal" is its flexi­

bility regarding the use of peripherals. Each manufacturer
dec ides specifically what peripherals and interconnects will
be available through his BIOS; those can include many that
were not originally intended for use with CP/M . A typical
BIOS might include drive rs for a CRT terminal. teletype, line
printer, batch processor (card reader), paper-tape punch. etc.
Considerable leeway is allowed as to what peripheral is used
for a specific application. and the user makes the selection
using a "CONFIGUR" utility. Incidentally, as is typical with
many disk operating- systems for personal computers, CP/M
comes with many commonl y used utilities, includingan editor
and asse mbler.

"logical commands" and the hardware.
It is that logical structure that is primarily responsible for

CP/M 's universality. and the most important reason for its
popularit y. Here 's an example that illustrates how it works:
Ass ume that you are running CP/M on your system. When
your version of CP/M runs a piece of software your BIOS will
recognize the logical commands it contains and route data to
the proper ports or memory addresses . If the software calls for
an output to a printer . your own BIOS will recognize the
logical inst ruction and see to it that the data goes to the
appropriate port or address for the printer. The very same
software can be used on another computer because its BIOS
would provide the necessary hardware interpretations for the
logical commands.

Should you create your own software . the program will
contain only the logical commands. Assuming media com­
patabilit y, you could give the disk to someone with a com­
pletely different CP/M-based computer and he would almost
certainly be able to run the program without problems be­
causes his BIOS would interpret them in terms of his own
com pute r' s operating system.

DISK I/OPORT
I DISK

.ICONTROLLER

TERMINAL I/O PORT TERMINAL
"I INTERFACE

PRINTER PORT PRINTER
INTERFACE

I/OPORTS I-
ADDRESS,
DATA&

RAM I- CONTROL BUSES

If CPU
ROM (BOBO,ZBO,

OR BOB5)

PORT ADDRESS X

PORT ADDRESS Y

I PORT ADDR ESSZ

DOS SUPPLIERS

While nearly every manufacturer supplies a dlsk-operatlng system for his machine,
operating systems are also available from many independent suppliers. The following Is
a partial listing of those suppliers.

ALTERNATE SOURCE
1806 Ada Street
Lans ing . MI48910

LOGICAL SYSTEMS INC.
Mequon, WI 53092

PHASE ONE SYSTEMS
770 Edgewater Drive , Suite 830
Oakland, CA 94621

APPARAT, INC
4401 S. Tamarac Parkway
Denver, CO 80237

DIGITAL RESEARCH
PO Box 579
Pacific Grove, CA 93950

DYNAMIC MICROPROCESSOR
ASSOCIATES

545 Fifth Avenue. Suite 1400
New York, NY 10017

MICRO SYSTEMS SOFlWARE, INC.
5846 Funston Street
Hollywood, FL 33023

MICRO MIKE 'S INC.
905 S. Buchanan
Amarillo, TX 79101

MIDWEST SCIENTIFIC
INSTRUMENTS, INC.

220W. Cedar
Olathe, KS 66061

SOFlWARE DYNAMICS
2111 W. Crescent
Anaheim, CA 92801

TECHNICAL SYSTEMS
CONSULTANTS, INC.

Box 2570
1208 Kent Avenue
West Lafayett e, IN 47906
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~:~: REM********79 4 ; ~EM********::************
795: EM -- SUBRouii~:********:::::************
;;;: .". ;::,," ,,,:: :::' ~'"::::.::::::: :: :::::::::::::
799 : T ERASE$ : CU~~;800: REM _ _ •• I RXo ~N , ClIRSO
801: PRIN T T~R I N T CUSWMIR R2X( 1 ,1 )
8 0 2 : LE DAYS,DAT~~" INFO & SE
803 : DUMMy~~~~F T$ (CUS i ll~:~~ (j ~NL LEN~~I ON TITLE :
804 : ' MESSA(;EX" ' , :" » H.EF '805 : RETURN ' ILI..$ , -r l , 0; 1~$ (CUS TOMER$,W . , , " "" .",

,",i :~:::........... ,. ,,,
8 08: kE M ***********************~~6 : -- ADD RECORri*i~*~i~****::::::::***********, ui .". "'" -- ." . rn.. ' " ,., : :: ::: ..
'''' " CO" ." ur " " "" " . .. ..
81 3 : IF NOT H: l I HEN W,O' AIl. 1! r u .r IF81 4: Hi T ll~Y ,I 'AI (' ;; 1I . NECESSARY'

"''' , ""'''' ,,";,.;, "'",'''' """ .8 16' EMI'$ o 'A" . , lIF'ENf'n X '
81 7 ; OPEN TEM;'$ II A!;) , C ll !i )()~gUH :,
818 : ~UMMYX=FN. E~:;/ I : , . ' $ I ' HI UTo BAT' : ,

81 9: ELSE ,O TO 96 10 , <l ' ,O ol f' M"$)'

8 ' 0' . ,
821 ; GOTO 96 10

822 : 960 REM - -8 23: 5 CREATE HERE TO CRE824 : ' AT' +LAST , C~~~OBAT CH FII E '
825 : 9 6 REM __ MERH ' HI ' ,
826: 10 PRINT HERE TO CO STo BAI " AS 11
8 2 7 ' ti l ; , NTIN UE PROCE
8 2 8 ; TRANS.DAT SSI NG:

8 29: FIELD'INF

H

' ,
8 30: TRANSACTI g$( l),
8 31: TRAI L$ NX"

832: RETURN
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What started out as a "primitive" teaching
language has evolved into one sophisticated
enough for creating complex programs .
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A short history of BASIC
Besides coming with an operating system. your computer

also contains a programming language called BASIC (Be­
ginners' All-purpose Symbolic Instruction Code). The
original version of BASIC was developed at Dartmouth Uni­
versity in 1963 by Professors J.G. Kemeny and T.E. Kurtz to
allow students to program computers easily. It was what's
known as an interpreted language, as opposed to most com­
puter languages of the day, which were compiled (more
about that later).

Serious programmers tended to look down on BASIC­
while it was easy to use, it was quite inefficient for their pur­
poses. The arrival of small computers change that.

The first personal computers required all data to be
entered in binary form through toggle or paddle switches.
The IMSAI computer. shown in Fig. I. was such a machine.
As you can imagine, it was extremely difficult to accomplish
anything of practical value using the switches to enter data
and the LED's to read it in binary form. A practical program­
ming language was needed.

The first BASIC for personal computers was Tiny BASIC,
which occupied only a couple 'of thousand bytes of memory
(memory was very expensive in those days-4K cost about
$250.(0). That Tiny BASIC, a subset of the original Dart­
mouth BASIC, was refined and expanded in a series of articles
and forums in Dr. Dobb 's Journal ofComputer Calistheics &
Orthodontia.

The first "full-blown" BASIC was known as Altair BASIC.
because it was written for use on a computer known as the
Altair, It occupied 8K of memory. and was loaded into the
computer from a cassette, taking several minutes to load. It
was created by a company called Microsoft.

In those early days, each computer manufacturer supplied
its own BASIC. Among the early BASIC's for microcom­
puters were a 4K (and later 8K) BASIC for the SWTP (South­
west Technical Products) 6800. a BASIC for Processor Tech­
nology's SOL, known as "BASCS" and occupying a little
under 6K (later-much later-followed by an "Extended
BASIC" that required about 16K) and Northstar BASIC. on
disk, for Northstar's Horizon computer. Finally there was a
language called MBASIC for Microsoft. It was really the

FIG. 1-AN EARLY PERSONAL COMPUTER, all data had to be entered
manually, and in binary form, on this IMSAI computer.

Altair BASIC, but was usable on other computers with the
appropriate operating systems.

BASIC's got larger and more sophisticated, but there were
still problems. Each version of the language was tailored
either to a particular computer and operating system or to a
particular microprocessor-BASIC's were written in machine
code (binary code using the instruction set specific to each
microprocessor-the 8080, 6800, or 6502). There was no
compatibility; BASIC for one computer would run only on
that computer and, even then, all of the elements of the rest
of the system had to be just right; a BASIC recorded on cas­
sette using the Kansas City Standard could not be loaded
into a system that used the Tarbell Standard. BASIC was
evolving, but things were still a mess.

Even worse was the fact that what software (programs)
existed had been created using a specific version of BASIC.
A program, good or bad, could almost always be run on only
one type of computer.

Getting it together
Finally the day arrived when the all-in-one computer made

its debut. Among the first of those computers were the PET,
the early OSI computers, the Apple II, and the original Radio
Shack TRS-80.

Typically, those computers included a keyboard. cassette
interface, a built-in video display (in the case of the PEn or
output for a video monitor (which could also be used to
modulate an RF carrier and be fed to an ordinary TV receiver)
and-most significantly-BASIC in ROM.

That meant that you could go out and buy a computer.
connect it to a monitor or TV set, turn it on, and be ready to
program in BASIC right away. What a revolution!

Interestingly enough. many of the BASIC's in ROM came
from the same source-Microsoft, the company that had
created the original Altair BASIC. Sometimes the BASIC
was clearly identified as coming from Microsoft and some ­
times, for one reason or another, its origin was obscured.

Of course, each version of the language would run only on
the computer it was designed for, due to specifications set
forth by the computer manufacturer, the microprocessor
(CPU) used, and the graphic and color capabilities of the
computer, if any. A program written in BASIC for one com­
puter would not run on another, even though the language in
which it was written had originated from the same company.

To help cope with the proliferation of BASIC's, a book
called The BASIC Handbook was put together by David A.
Lien. It was (and still is) a cross-reference of BASIC state­
ments and commands. The book allows you to "translate" a
program written in one version of BASIC into a different ver­
sion and proved especially handy when a program listing was
published that you wanted to use but could not, directly, be­
cause it was written for a computer other than your own.

Despite the many different variations of BASIC abounding.
the fact that Microsoft was responsible for many of them was
an important step toward standardization.

Floppy disks
What probably made "universal" software possible was

the floppy-disk drive. Originally developed by IBM in the
1960's, floppy-disk drives, while considerably more expen­
sive than cassette recorders, quickly found favor among
serious small-computer users.

They offered speed (a program that might take several
minutes to load from cassette could be loaded in a couple of
seconds from disk) and convenience. Instead of trying to
locate a program manually on a cassette. or having to main­
tain a vast library of cassettes, each holding one program, the
floppy disk. together with its DOS (Disk Operating System)
made it possible for the user to simply request a particular
program and, within seconds, the DOS would locate it on the
disk-wherever it might be stored-and load it into the
computer. Programming languages, too, could be stored on
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di sks.
Disks have other adva ntages, too. Almost any business

program requires that files consisting of names, addresses,
inventory items. accounting figures, etc.• be maintained and
upd ated . Trying to perform file maintenance using cassettes
was extremely time-consuming- and risky. Each time a file
was changed-even by only one item-it had to be completely
rewritten on cass ette. That was not only time-consuming.
but also potenti ally dangerou s, since if procedures were not
followed carefully, the old file-and sometimes the new
one-could be lost forever. File handling on disk was effort­
less; simply load in the old file, modify it. and save it on the
disk under a slightly different name-perhaps keyed to the ,
date. Both files would be readily available should either of
them be needed.

Disks could hold a large amount of information-be it pro­
gram, file, or language-that could be called up nearly in­
stantaneously.

Enter CP/M
As with everything else in the early small-computer world,

each disk operating-system was incompatible with any of the
others . Then, in 1973, came a DOS that changed things
completely.

That operating system was CP/M (usually taken to stand
for " Control Program for Microcomputers" ), developed by
Gary Kildall, who formed a company called Digital Research.
CP/M was a disk-operating system that could be used on any
8080 or 2 80-based computer. It was designed so that it could
be modified (by anyone who could interpret the six manual s
that came with it) to use any computer ' s I/O (Input/Output)
scheme. It was the universal DOS! (It has proven so popular
that even computers that do not use CPU's belonging to the
8080/280 family-such as the Apple 1I, which uses a 6502­
ca n now lise it after certain hardware modificat ions have
been made .)

With CP/M , and a "standard" BASIC, a program could be
written on one type of computer, and run with little or no
modific ation on any number of others. That was a giant step
toward mak ing good business software ava ilable to a large
number of users at a reasonable price.

A separate article in this section discusses CP/M, and a
de scription of its characteristics will be found there.

A standard BASIC
While Microsoft was developing BASIC' s to be implanted

in ROM for use in " plug-in-and-run" personal computers, it,
and other companies, were developing versions of BASIC
that were specifically designed to operate with CP/M. One of
tho se companies was Software Systems, which created
CBASIC (later revised to CBASIC 2, now itself known as
" CBASIC").

CBASIC, which can be run on any CP/M system, brought
to the world of small computers many of the featu res of
languages that ran on the larger compu ter s many businesses
wan ted to get away from. In fact , it was designed specifically
with business applications in mind.

Programmers who used to scream for microcomputer ver­
sion of FORTRAN and COBOL-high-Ievel languages with
which the y were familiar- soon discovered that CBASIC
and its relatives could do the job for them . While microcom­
puter versions of FORTRAN and COBOL are ava ilable.
they never attained the popularity that was expected of them.

One major adva ntage tht CBASIC has over the BASIC' s
that come with most personal computers is the fact that it is
compiled rat her than interpreted. and consequently runs
much more qu ickly.

By analogy, run ning an interpreted program is similar to
your hav ing to relearn the rules of multiplication from
scratch each time you have to multiply two numbers. A com­
piled program , on the other hand , is like doing multiplication
the way you normally do after having learned the rules-you

ju st do it withou t thinking about it. As you can imagine. that
speeds things up con siderably.

A CBASIC program is written in two steps. The first is the
crea tion of the source program , which looks more or less like
any oth er BASIC program-with the excep tion that line
numbers do not have to be used unless they are necessary to
identify certain sections of the program.

The source program is then compiled-it's " boiled down"
to a series of machine-language instructions which become
known as the intermediate file. To prote ct their investment
of time and knowledge, programmers usually sell their pro­
gram s in intermediate form; while it' s easy to understand
(and modify) a source program , an intermediate file can only
be run ... the computer can understand it, but the curious
human cannot.

The intermediate file is run with the aid of what's known as
a run-time program . Without that program it's useless.

Prog ramming in a compiled language is more difficult than
working with an interpreted one. If the program is compiled
and there is an error, correction is not simply a matter of
editing or rewriting the incorrect line(s). Instead. the original
source program must be edited, and then recompiled. Com­
piled-language programming and debugging can be more
time-consuming than writing an interpreted-BASIC program;
but the speed and efficiency resulting from a compiled
language , such as CBASIC , more than makes up for that.
And , you, as the end user of a software package , benefit
without having to program at all.

Recently, a language called CB-80 was released. It is es­
sentially compatible with CBAS IC, but offers certain ad­
vantages to both the programmer and the end-user. (Note:
Both CBASIC and CB-SO are now supplied by Digital Research.)

Among its features is a linking capability that allows pro­
grams to be written as a series of modules. Those modules
ca n be easily combined to form complex programs and , in
addition, allow infrequently used modules to remain on disk
until called for. which means that more computer memory­
space is available for data.

It also can handle (like CBASIC ) extremel y large num­
bers-up to 14significant digits-which makes it valuable for
accounting purposes.

A final look
A final (as of the time of writing) development is the arriva l

of program generators. They can generate BASIC programs
without your having to know anything about formal program­
ming. One such program is " The Last One ," from D.J . .AI'
Systems. Ltd.

The program take s the shape of a flowchart: "First do this,
then do that. but if this results in something special, then
don 't do that , but do something else."

It allows you to create your own programs in the BASIC
you normally use on your system simply by responding to a
series of question s presented on your video terminal. A
" menu" of choices ; or opportunities for you to indicate your
own categories , title headings, and other items or operations
to be performed, lets you create your own program in BASIC
without even knowing how to program.

How that affects you
After you bought your computer, and decided to use it for

busine ss or serious at-home use, you almost certainly ran
into the problem of finding softwa re that would do what you
wan ted. In a few cases. if you were lucky, you found a pro­
gram written specifically for your machine that served your
purposes; in most cases you probably did not.

However, with CP/M, and with BASIC' s far more highly
developed than the original from Dartm outh (and the trun­
ca ted versio ns of that one for the first personal computers),
you now ca n choose from a wide variety of programs that
will run under a language you can load into your computer
and do precisely the job you want. R·E



Word Processing
Writing. and editing, can be a lot easier with one of these
word-processing programs. Some will even check your spelling!

HERB FRIEDMAN

A COMPUTE R DOES NOT REAL LY
know. nor does it care .
whether the signals racing
through its circuit s represent
calculations, data , graphics. or
word s. A computer will do
what it is instructed to do by
its programming. If the soft­
ware tells it to allow the crea­
tion of character strings-that
is. words-and how to
manipulate them for editing.
revision . organizat ion. and. fi­
nally . printing. it will do just
that.

As a general rule of thumb.
if the computer is programmed
specifically to manipulate
words in any manner we say
the computer is functioning as
a " word proces sor. "

In actu al fact. while the term
"word processing" was origi­
nally understood to mean the
preparation of documents. for
the modem personal computer
it has come to hve a more flexi­
ble meaning. and the word­
processing software available
for personal computers encompasses a wide range of applica­
tions . About the only limitation to the features available in
word-processing software is price-the greater the number of
features. the more you will have to pay for your software.

Line-oriented editors
The simplest- and least expansive-form of word proces­

sor is the so-called "line-oriented editor ," some version of
which is often supplied as part of the computer's operating
software, or in an editor/assembler package. In a line-oriented
editor. each line of text. data. etc . in the file is displayed along
with a line number. Modification of the "test" is done by
referring to the line number . To rearrange the text line-by­
line the user actuall y operates on the line numbers. To add or
delete characters, strings. etc.. instructions are entered
referenced to specific line numbers.

It' s a cumbersome method that works with modest ef­
ficiency when editing assembly-language programs. and can
be used-when nothing else is available-to edit text. Given
enough time. one can create. edit , and revise text with a line
editor. If the final. edited . version displayed on a CRT
terminal is fed to a printer, the output resembles the CRT
display-with or without the line reference-numbers. as
determined by the user. If a printing terminal is used for
editing . the printout will resemble the original input. less the
line numbers.

Full-screen editors
Editing files using a CRT

terminal is handled more
conveniently with something
called a "full-screen editor"­
software that allows the user to
work directly on any portion of
the screen display. With a
screen editor it' s no longer
nece ssary to refer to a spe-
cific line number. The full­
screen editor permits the user
to make modifications to the

~ text anywhere on the screen.
starting at the position of the
cur sor (the square or underline
on the display that indicates
that " you are here" ). The
cursor can be positioned any­
where on the screen and the
user can insert single char­
acters or strings-words. sent­
ence s. phrases. and
paragraphs-at that point. He
can change data at the cursor
position or delete forward or
backward from the cursor­
position by word. by line. to
the end of the text. and so on.

In the more advanced full-screen editors. the user has total
control over line and page movements , and in the " full­
blown" screen editors such as VEDIT, the user can customize
the keyboard for specific single-key commands. For ex­
ample. a Heathkit/Zenith H-/9 terminal can be customized
so that the blue key is BACK TAB. while the "F." and "F2"

keys can provide different indentations . Advanced screen­
editors are almost a necessity when editing large data-files or
formatted data that extend s for hundreds of lines, or for the
structured programs of Pascal and FORTRAN. They can be
edited without a full-screen editor. but the process can seem
to take forever.

Both line and full-screen editors can be memory- or disk­
oriented. A memory-oriented editor retains everything in
memory until the data is dumped deliberately to the storage
medium. When the memory is full the user must do that , or
lose whate ver is input after the memory is full. (The editor
will generally warn him when that situation is about to arise.)

Disk-oriented editors read and write a specific number of
lines of screen display, or the contents of a specific amount
of memory, to disk at a time. A disk-oriented system works a
little slower when macros (large quantities of data considered
as a whole, but made up of separate entities such as individual
lines) are being written continuously, and it can be slow
when you want to scroll back through previously written
macros, but it does permit continuous creation or editing of
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documents larger than the computer's memory can hold. The
producer of an editor generally specifies the minimum
amount of RAM required to use his software and approxi­
mately how much data or text can be stored. He may_also
indicate how much memory will be used before a macro is
written to the disk.

Output formatting
A significant difference between software described as

"editors" and "word processors" is output formatting: how
the text, data, etc., appears in its final, printed, form. For
basic line-oriented editors, the printout is exactly the same as
for an ordinary file. If you want a space between lines you
must imbed a carriage return (CR) or linefeed (LF), or both,
within the file. If you want indentation you must imbed
indents within the lines. (But as stated earlier. that's slow.)

Full-screen editors often permit formatting of the screen
display, thereby allowing the software to step the cursor to
the proper position for data entry. An ordinary screen-editor,
however, has no provision for formatting the output to the
printer. Depending on the editor, the output of the printer
might be a straight line-by-line printout, or, possibly, con­
tinuous copy with the end of each line wrapping around to
the next line. The printed output of a screen editor usually
bears no resemblance to what was created on the screen of
the CRT.

To permit formatting-that is, to specify the line and para­
graph spacing, paragraph indenting, margin size, etc.-ofthe
printout of some of the less-expensive text and screen editors, .
a special utility program called a •'print formatter." or simply
a "formatter," is usually available.

If you are budget-minded, you need not spend funds for
printer software if it isn't required. The lack of print for­
matting should never be assumed to imply inferior software
quality. Print formatting, which often includes a selection of
drivers for a variety of printers, is expensive-often repre­
senting several hundred dollars of the price of good word­
processing software-and if you don't need formatting there's
no reason why you should spend money for it. For example,
Wordmaster, a video text-editor, sells for about $99.00. It
has many of the capabilities of WordStar, which many con­
sider to be the most powerful of the word processors; but
that program carries a price tag of $395.00. If you don't re­
quire hard copy (a printout), but need screen formatting and
other word-processing features, Wordmaster may prove
more than adequate, and save you a considerable amount of
money.

Print formatting
The appearance of the final product is what word processing

is really all about. Preciselywhat a word processor is supposed
to do depends on who is describing it. The commercial, and
generally expensive, word processors of the 1970's from
companies such as IBM and Xerox were basically intended
for the preparation of letters and similar documents by
skilled typists. Many "processors" in the $8000 to $13,000
price range lacked a CRT; they weren't much more than elec­
tronic typewriters with memory, and the typist composed di­
rectly on a sheet of paper. (One could say he or she used a
"printing terminal. ") Now. just a couple of years into the
1980's, we find that the modem personal-computer can far
outperform the commercial word-processing machines of the
mid 1970's.

Word processors for personal computers
Personal-computer word processing got its start in 1977.

which Michael Shrayer introduced a program called The Elec­
tric Pencil. Eventually there were over 40 different versions
of the program, configured for different video-display boards,
cassette interfaces, disk operating-systems, printers, etc.

Several versions were produced for Radio-Shack's TRS­
80, and proved immensely popular. The original TRS-80 could

output both upper- and lower-case characters to a printer,
but its video display had only upper-case capability. How­
ever, a simple modification that cost less than $10, and which
was described in The Electric Pencil's documentation, could
force the CRT to display both upper and lower case, and
provide a keyboard CONTROL key (required by the program).
Shrayer's program provided the software to display upper
and lower case with the proper shift sequence, and drivers
for both parallel and serial printers. The program even pro­
vided for underscore (on printers that could backspace, such
as some Selectrics).

The cassette-based software provided just about all the
editing features common to commercial word-processors of
its day: insertion and deletion of characters, words or lines,
block-move, string search, search-and-replace, extensive
printer formatting-induding right-hand justification-and
tape storage. A disk version provided disk files and a disk
directory. The Electric Pencil was a software "heavyweight"
by the word-processing standards of its time. A program
similar to The Electric Pencil, Easy Writer, was created for
the Apple 11 computer, and has also been adapted to run on
IBM's Personal Computer.

Though the TRS-80 wasn't really intended for word pro­
cessing-among other things it lacks an underscore-Radio
Shack wasn't going to let almost a quarter-million TRS-80
owners go somewhere else for software, so it introduced
SCRIPSIT, a $29.95 cassette-based word processor that
many consider one of the easiest, most convenient systems
to use.

DESIGNED FOR USE with Radio Shack's TRS·80 computer, SCRIPS" offers
the features of a word processor at a budget price.

SCRIPSIT differs from most other word-processing soft­
ware in that it is organized for direct composition by an
author rather than for the preparation of documents. All
functions--create, edit. revise, insert, paragraph/phrase
move. word and block interchange. and others-are per­
formed in one operating mode. When a document is saved on
disk or cassette the new or revised work-the last effort-is



WORD-PROCESSING PROGRAM SUPPLIERS

Word-processing programs are available from both equipment manufacturers and in­
dependent software suppliers. To help you find the proper program for you, a few of
those independent suppliers are listed below.

ASTRO-STAR ENTERPRISES
5905 Stone Hill Drive
Rocklin, CA 95677

BILL'S MICRO SERVICES
210 S. Kenilworth
Oak Park, IL 60302

CHARLES MANN AND ASSOCIATES
7594 San Remo Trail
Yucca Valley, CA92284

COGNITIVE PRODUCTS
PO Box 2592
Chapel Hill , NC 27514

COMPCO
8705 North Port Washington Road
Milwaukee, WI 53217

COMPLETE BUSINESS SERVICES
90 West Center Street
Logan, UT 84321

COMPUSOCO
26251 Via Roble
PO Box 2325
Mission Viejo, CA92690

COMPUTER BUGS
PO Box 789
Boynton Beach, FL 33435

COMPUTERWARE
1512 Encinatas Blvd.
Box 668
Encinatas, CA 92024

COMPUVIEW PRODUCTS, INC.
618 Louise
Ann Arbor, MI 48103

CORNUCOPIA SOFTWARE
PO Box 5028
Walnut Creek, CA94596

CREATIVE SOFTWARE
PO Box 4030
Mountain View, CA94040

DATA STRATEGIES,INC.
PO Box 178446
San Diego, CA 92117

DUANE BRISTOW
Route 3
Albany, KY 42602

FMG CORPORATION
5280 Trail Lake Drive
Ft. Worth, TX 16020

HAYDEN BOOK COMPANY
50 Essex Street
Rochelle Park. NJ 07622

HEXAGON SYSTEMS
PO Box 397, Station A
Vancouver, B.C., Canada V6C 2N2

INNOVATIVE SOFTWARE
APPLICATIONS

260 Sheridan Avenue, Suite 300
Palo Alto, CA94306

INTERACTIVE MICROWARE, INC.
PO Box 771
State College, PA 16801

MARK OF THE UNICORN
PO Box 423
Arl ington , MA 02174

MICRO PRO
1299 4th Street, Suite 400
San Rafael, CA 94901

MIDWEST SCIENTIFIC
INSTRUMENTS, INC.

220 W. Cedar
Olathe , KS 66061

MONUMENT COMPUTER SERVICE
PO Box 603
Village Data Center
Joshua Tree, CA 92252

THE MUSE COMPANY
330 North Charles Street
Baltimore, MD 21201

OMIKRON
1127 Hearst Street
Berkley, CA 94702

PROFESSIONAL SOFTWARE, INC.
1666 Crescent Road
Needham, MA 0194

SMALL BUSINESS APPLICATIONS
3220 Louisiana Street
Houston, TX 77006

SMALL SYSTEMS SOFTWARE
PO Box 366
Newbury Park, CA 91320

SOFTWARE WORKS
8369 Vickers
San Diego, CA 92111

THORPE DATA SYSTEMS INC.
22968 Victory Blvd.
Woodland Hills. CA91367

automatically saved under its original title . If, using the disk
version. the revised work is saved in place of the original. a
series of files representing earlier versions can be avoided.
and disk storage-space con served.

Commands for virtually any type of print fonnatting-on a
page basis-can be imbedded in the text. (It is difficult to
format on a line-by-line basis . as might be required for busi­
ness applications.) Also. tabul ation. which might be required
for business documents is somewhat difficult. as there are few
" business document' format commands. (Note: The version
of SCRIPSIT for the TRS-80 Model II is a "standard" docu­
ment-type sys tem suitable for business use. )

A word-processor modifier. Acorn Software Product s'
S UPERCRIPT restructures SCRIPSIT to add many featu res
that were originally left out. Those feature s included under­
scoring. kerning (i.e. . slas hed zeroe s), subscripts and super­
scripts on printers capable of printing them , and. perhaps
most important, drivers for virtually every possible printer.
including both types of Selectric mechanisms available for
pers onal computers.

A few other early attempts at word proce ssing for personal
computers were not as successful. or as easy to use. For
example, one word -processing system could feed upper- and
lower-case characters to the printer. but the CRT display
was upper-case only; a "special mark" was used to indicate
which character displayed on the CRT screen in upper case

would actually print as upper case.
Then again , there was, and still is. the problem of screen

size. Some CRT disp lays are only 40 or so characters wide.
Few document lines are that short . so some form of
" window" devic e has to be provided so the user can move
otT-screen to the right. It ' s a sort of a horizontal version of
the vertical scroll.

The popul arit y of The Electric Pencil and SCRIPS1T was
ju st the starting point for small-computer word proces sors.
and over the next few years, word-processing software was
introduced that rivals or excels what' s available for mini and
large computers. A number of computer manufacturers intro­
duced their own word processors. such as WordPro from
Commodore International , for use on their PET and CBM
machines. and AutoScribe IIfor the Heath/Zenith H89.

Many " full-blown," multi-feature , word processors are
available for computers that use the CP/M disk operating­
sys tem. and are also specifically structured for other com­
puters. By "full-blown" we mean word-processing software
that goes beyond the mere preparation of letter-type docu­
ments and provides a means to do more than revise thought s,
correct errors . or format for justified printing with its flush
left and right margins. or centered headings.

For example . Magic Wand , which sells for a bit under
$300. provides " spoo ling." which makes it possible to print
one document while working on another. It also features
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HIS H ETR GINVITES YOU TO EXPLORE MICROCOMPUTERS,
DGlTAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSE LE AND KEEl!
Without question, microcomputers are the
state of the art in electronics. And NT-S is the
only home study school that enables you to
train for th is booming f ield by working with
your own production-model microcomputer.

We'l l explain the princip les of trouble­
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digita l logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant. That's why you 'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagona l)
NTS/HEATH digital color TV.

In Communications Electronics you 'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose ,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.

Send for the full color catalog in the elec­
tronics area of your choice-discover all the
adva ntages of home study with NTS!

NTS also offers courses in Auto Mechan ics,
Air Conditioning and Home Appliances. Check
card for more informat ion.

1.



o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los Angeles.

Zip _

4.Simulated TV Recept ion

II 3.

Apt. City _

State
••••._-._-._--.._-----.._--. __..-._._--._~

DiSNATIONALTECHNICAL
SCHOOLS

Name ------ --- Age _

Address _

T E C H N ICAL·TRA D E TRAINING SINCE 1905
R e s id e n t and Home-St udY Schools

4000 SO. FIGUEROA ST.. lOS ANGElES. CA. 90037 •

r---------------···.···----NATIONAL TECHNICAL SCHOOLS i ~
4000 South Figueroa Street. ~o
Los Ange les. Cahtorrua 90037 Dept. 206-042 - _ ....iilr:loL~

Please rush FREE color catalog on course checked below

o MicroComputers/MicroPro cessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Dig ital Electronics 0 Home App liances
o Industrial Technology 0 Color TV Servicing

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

with on-board 20 column alphanumeri c
printer and 20 character display. A 6502-based

unit 4K RAM, expandable. 2 . The NTS/KIM-1
Microcomputer A single board unit with 6 dig it

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microcomputer with lK RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer

features f loppy disk storage, "smart"
video terminal , two Z80 micro­
processors, 16K RAM memory, expand­
able to 48K . 4. The NTS/HEATH GR­
2001 Digital Color TV (25 " diagonal)
features special ized AGC-SYNC mut ing,
fi ltered color and new solid-state high
voltage tr ipler rect ifi er.
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automati c hyph enat ion. will automatica lly stop pnntmg at
pres elect ed points so the user can insert text (a name. for ex­
ample) direct ly from the keyboard . can integrate data files
into a document in the correct order. will search and replace .
either s trings or data. and can be print-formatted on a line­
by-line basi s.

A useful vextra" is a user-written "HELP" sys tem. where­
by a table of salutatio ns . or introductions for specific titles or
po sitions. etc " is available through a HELP CRT screen-menu
se lectio n.

For a few dollars more . there is the prev ious ly mentioned
WordS tar. which provides add itional business-oriented fea­
tures that include decimal tabulation . whereby the decimal
po int s in a co lumn of numbers will be aligned automatically .

Most full-blown word processors also permit formatti ng of
the CRT screen so that what you see will exactly match the
printed output. (With less-sophisticated software. the screen
often displays the text in line-by-line order along with the
print-format instructions. Exactly how the final copy will
look isn 't known until its printed .)

One of the problems with full-blown word processors is
the y have so man y features. requiring so many control keys.
that it' s often necessary to make frequent refe rence to the
instruct ion manual. or to an instruction-summar y card . to
ta ke advantage of tho se features that are used infrequently .

Some systems pro vide the user with sma ll tab s labelled
with co ntrol functions to be attached to the terminal' s key­
caps. (Rad io Shack initially provided a set of 15 wit h their
budget-priced S CR IPS IT. ) Omega 's full-blown VTS/ 80 word­
processing syste m is about the ult imate in convenience. be­
cau se it pro vides a complete set of replacement keycaps-­
one for almost e very character key on the terminal!'

Dictionaries
One of the most useful add-on programs for a word pro­

cessor is a piece of software called an "electronic diction ary ."
a lso known as an "electro nic spelling-checker ." There are
presently seve ral electronic dictionarie s available for per ­
so na l computers . among them : Hexspell, Spellguard, and
Microproof.

An electronic dictionary contains a nywhere from about
20 .000 to o ver 50,000 words. the entire collection being
known as the "dictionary" (or " library"). It runs as an ex­
ecutive (control program) for your document and checks
each work in the document aga inst the words stored in it.
Each time it locates a word for which it can find no match. it
displ ays the word on the CRT screen-alone or in context
with a phrase of the te xt. depending on the program .

The user decides whether the "unknown" word is spelled
correctly or incorrectly . If the spelling is correct. he can tell
the dictionary to " SKIP" (proceed with the check). or "ADD" the
word to the dictionary list. If the word is spelled incorrectly.

TRS-80™ DISCOUNT
PERSONAL COMPUTERS

WE CARRY THE FULL
LINE OF iRS-80's

MODEL II

26·4002 64K I Dr ive $3279
Ask About Hard Dri ves

MODEL III

26-1062 16K $819
26-1066 48K w ith
2 Dr ives, RS232 $2049

TM • TANDY CORPORATION

FREE COPY OF WARRAN TY UPON REQ UEST

the user can enter the correct spelling and request a
"REPLACEM ENT" in the original document. If the replace­
ment. or correct spelling , is still unknown to the dictionary.
the user has the option of adding that word to its list. In that
way the user bui lds his dictionary to corres pond to his par ­
ticular vocabulary.

For example. the version of Hexspell that was used to
proofread thi s article contain s a specific computer and co m­
munications vocabulary that was built up by the author each
time a n " unknown" wo rd was entered. using a LEA RN co m­
mand. Another author-constructed ver sion of Hexspell has a
vocabulary tai lored for electronic con struction-projects.
Once vo u have the basic dictionarv vou ca n build anv number
of spec ial vers ions . . . .

There are two ways in which an electron ic dictionary can
process a document. usu ally determined by the number of
disk drives av ailable. For softwa re that requires onl y one
disk drive . the user' s doc ument is checked rapidl y aga inst
the dictionary and a listing of the "unknown" word s is pro ­
vided . or a character in each "unknown" word is changed to
so me symbol such as the "#" or the " @" . Regardless of
how the "unknown" word is indicated. the user must go
back and correct the original document through the word ­
processing software .

An electronic dictionary for use with two disk drives run s
the dictionary in the first drive and a copy of the original
document in the seco nd drive. (To avoid accidental loss of a
document. the disk on the second drive must have enough
free space for an "edited version" of the document. ) The
dictionary softwa re causes the document to scroll at a fast
reading pace on the screen: as it sc rolls. an edited ver sion of
the document is recorded on the second drive. When the
softwa re locates an "unknown" word it will stop and allow
the user to make a correction by substituting the co rrectly
spelled word in the edited version. and/or add the word to
the dictionary. or skip ahead . At the compl etion of the
process . the ed ited ver sion of the document cont ains all the
corrections. and is automatically recorded in place of the
original one . providing two fully corrected document files on
the d isk (one serves as a backuni .

The two-drive dictionary is much slowe r than the single­
drive on e. becau se of the continuous writing to the edited­
document file. However, the user end s up with a fully
corrected document. With single drive he gets a list of " un­
known " words faster- sometimes in less than a minute-but
mu st then go back and correct the original document. so the
tot al time involved is about the sa me. As a genera l rule more
con veni ent.

Amon g the most popular uses for a personal co mputer is a
wo rd proc essor. Onc e yo u've had a taste of how easy it is to
wo rk with a wo rd processor. vou will find it' s ext remelv
difficult to go bac k to yo ur typewriter. R-E

BUY DIRECT
AT WHOLESALE PRICES

1-800-841-0860
COLOR COMPUTER
26-3001 4K $309
26-3002 16K Ext . Basic. $455
26-3003 32K Ext. Basic. $569
26-3022 Colo r Drive # 1 $498

WRITE FOR FREE CATALOG
MICRO MANAGEMENT

SYSTEMS. INC.
DEPT No.1 5

Downtown Pla za Sho ppi ng Center

'l l SC Second Av e . S.W . • Co iro , G eo rgia 31728

912·377 ·7120 Ga . Phon e No .

90 CIRCLE 35 ON FREE INFORMATION CARD



Data Base
Management
Store and retrieve data efficiently
with a database management-system.

HERB FRIEDMAN

A DATABASE IS AN ELECTRONIC FILING SYSTEM . TO BE MORE
precise. it is an electronic representation of a filing system
such as you might find in any home or business . A database
ca n represent not hing more than the electro nic equiva lent of
ordinary 3 x 5 index cards. or it might contain every bit of
information concerning a bus iness or organizat ion. and have
the power to calculate "unknowns" from the data tore d in
the files . A database can handle all details of a business in­
ventory. such as the accounting, the billing: it can eve n pre­
pare reports. summarie . estimates, and the like. from the
information in the files. It can store newspaper articles.
magazines and books, games. even digitized pictures (photo­
gra phs). In act ual fact. a database is whateve r the last pro­
grammer to wri te one says it is.

No matter how litt le or how much information the data­
base might contain. with very few exceptions the inherent
"filing" or "storage" system starts out with a base system
that approximates the ordinary file cabinet.

Imagine. if you will. the common office 4-dmwer file

cabi net. The cabinet itself is analogous to the personal com­
puter. What' s inside the cabinet is the database. Now there
might be nothing more inside the cabi net than a pack of 3 x 5
file cards. each card representing the title of an LP album you
have recorded on cassette tape for your permanent music
library. The primary entry on the card is the album's title : if
there is more than one work on the record. you will have a
list of the individual songs. arias . orc hestral select ions. etc..
the ca ta log number you assigned. and possib ly the name of
the composer of the album or of each selection. To see what
performances were on a particular tape you would flip through
the cards unti l you came to the desired title . and then you'd
read any individual entries .

If you did the same thing with a computer you would be
crea ting what we call a database . You could very eas ily write
a BASIC program that wou ld perm it you to store each album
title . a list of the select ions on eac h album. and its catalog
number. Each entry. consisting of album title. selectio ns.
and catalog number. is called a record in our database. Each

'--------------------------------------------....... 91
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record serves as an electronic file card that functions exactly
the same as the 3 x 5 card file did. You would enter the
album's title into the computer and the screen would display
a list of the selection and the catalog number.

While irs clever and entertaining to have a computerized
tape library, the question is why? If the database serves only
as a substitute for a file card why use a computer? It's actually
easier and faster to use a stack of 3 x 5 file cards, and they
are certainly a lot less expensive than a computer. The truth
is, if you can do something expeditiously with file cards, then
there's no need to computerize it.

But let's expand the way we catalog the music library.
With both the hardcopy and electronic file records organized
by album title, it 's inconvenient to locate a specific album if
you know only the name of a selection, so the 3 x 5 card file
requires some form of cross-indexing; most likely a separate
3 x 5 card for every selection, showing the album title along
with the catalog number you assigned to the tape. That
results in a separate 3 x 5 card for each and every selection.
as well as for each album title. If you included the com­
poser's name in your card-file system you'd be adding many
additional file cards because each composer would require an
individual file card listing only his or her works. Cross­
indexing produces a lot of paper, and a lot of search-and-find
by the user, as is well illustrated by the catalog system of any
book library.

It is when we step into cross-indexing that the justification
for an electronic database can be understood. Just to main­
tain a list of the individual albums or tapes in your collection
we have created electronic records which are the equivalent
of individual file cards. Now the very same program can, in
the blink of an eye, search the individual data records for a
specific song, catalog number, or whatever. No extra files
are needed : the original computer data record for each album
contains all the needed data. Rather than expand the total
number of individual data records, we simply tell the com­
puter what additional searches we would like to have. For
example, instead of having the computer search out one
se lection, we might have the program search for all the
a lbums that contained one or more items by a specific com­
poser, or albums with songs having common words in their
titles .

While all that might sound complicated, it's really quite
simple to do electronically. Each entry in our database record
is called a field. The album title is a field, each separate title
is a field, and our catalog number is a field. The computer
simply searches all the fields for the specific data.

As far as the computer is concerned, it does not care
whether the data record contains information on cassette
tape, and whether irs music or anything else . Enter in the
data in the right order and the same program becomes a data­
base for whatever you want. Because that type of database is
both useful and relatively easy to write in BASIC, it quickly
became one of the most popular database for personal com­
puters in the form of a checkfile-a database that keeps track
of your checks for budget analysis or income tax purposes .
The user simply enters a list of checks for each month and
assigns a category: such as charity, interest, fuel, medical. or
whatever. At tax time a touch of a button can retrieve a list of
all checks for a specific category, generally in the order they
were entered.

If the program has some form of SORT facility-a way to
sort in a lphabetica l or numerical order-each list could be
displayed in alphabetical order, or check-number sequence,
or whatever order is required. In searching for a specific
check, things like misspelled names aren't really a problem,
because there 's usually not that much data involved. Cer­
tainly for the average user all checks in a specific category
could be scanned on a CRT screen without much extra
effort.

But what happens when there is seemingly endless records
of data, with much new data being added almost daily? As

you probably have surmised, in our music library and per­
sonal checkfile database we have created an electronic data­
base very similar to the card-file system in a book library,
only a library has thou sands and thousands of individual data
entries on individual file card s in its card catalog. It's often
difficult enough to locate a book when you' re certain of the
precise spelling of its title or author, but what do you do
when you're not quite certain of the exact title. or the
spelling of an author' s name ?

A simple database for a personal computer is usually un­
forgiving; it must have the precise string of character includ­
ing spaces, or it returns a FILE .NOT FOUND display on the
screen. If your database is small enough you can display, as
we've stated. all the seemingly pertinent or common data,
but one could literally drown under the " common" data of a
book library. To see how we handle that situation-because
irs a key to the enhanced database-s-lets go back to our
sample tape-library database and make some modifications
to the software that expands it search and find feature.

One of the things we can do is program the software to
search by three or four characters. For example. assume our
software searches in a "Song Title" mode for a four-char­
acter tring anywhere in a field. If we entered "Hell" the
computer would locate the records for the songs "Hellfires",
"Hello Sunshine", "Hello Happiness", and myriads of
other songs starting with "Hello," because it' s not that rare a
word in songs. So we modify the software one more time to
recognize another short string in an y other string that's
separated from the first by at least one space. We'll have the
software search for three characters in the second string. We
instruct the computer to search for the key "HELL SUN".
In moments the computer puts the two key words together,
finds the correct file, and displays on the screen:

HELLO SUNSHINE TAPE # 135 SONGS OF THE 60's.

Alternately, our program in an .. Album Title " mode would
accept the key "SON OF " (note the space after " of ' be­
cau e we need three characters-- and a space is a character),
and display:

SONGS OF THE 60's TAPE # 135.

As you can see. we can search on virtually any type of
key . The partial string system we've illustrated is very
sophisticated and is used by librarie s and complex databases.
but it is coming into common personal computer use as the
programmers get more adept. A more common personal ­
computer key system works on complete fields, with every­
thing spelled exactly as aved by the database .

Storage schemes
For personal-computer databases there are two types of

storage schemes: in-memory. and everything else, which
usually means a high speed retrieval device such as disk. In­
memory schemes are almos t always used for cassette-storage
systems, and a few somewhat unsophisticated disk-based
databases. In the in-memory database, all the operating soft­
ware (program) and all the data are tran sferred from the tape
directly into the computer' s RAM memory. All operations
are performed directly on the data in memory-updating,
modifications, etC.-and the new database is then stored
back to the tape. If it is recorded on a blank section of tape
the user has tape ver sion s of the old and new data . If the data
exceeds the memory capacit y of the tape, it must be broken
into se parate recordings .

Since in the most elementary in-memory data syst ems, op­
erations are performed directly in the RAM memory . any
changes made are permanent in the sense they erase
previously entered data. If you goof. the data is gone and
must be reloaded from the tape . In the more advanced in­
memory programs, a block of RAM memory is reserved as a



DATA BASE MANAGEMENT SYSTEMS

Database management systems are available from a number of independent software
suppliers. Some of those suppliers are listed below.

APPLE ORCHARD
131 Highland Avenue
Vacaville, CA 95688

ASHTON-TATE
3600 Wilshire Boulevard, Suite 1510
Los Angeles, CA 90010

BLUE LAKES COMPUTING
3240 University Avenue
Madison, WI 53705

CONDOR
PO Box 8310
Ann Arbor, MI 48104

DANA INDUSTRIES
2612 Croddy Way
Santa Ana, CA 92704

HAYDEN BOOK COMPANY
50 Essex Street
Rochelle Park, NJ 07662

HIGH TECHNOLOGY
PO Box 14665
Oklahoma City, OK 73113

INNOVATIVE SOFTWARE
9805 Holly
Kansas City, MO 64114

JINI MICRO-SYSTEMS, INC.
PO Box 274
Kingsbridge Station
Riverdale, NY 10463

LJK ENTERPRISES INC.
PO Box 10827
St. Louis, MO 63129

MICRO ARCHITECT
96 Dothan Street
Arlington, MA 02174

MICRO DATA BASE SYSTEMS, INC.
Box 248
Lafayette, IN 47902

MICRO DECISIONWARE
4890 Riverbend Road
Boulder, CO 80301

MICRO LAB
811 Stonegate
Highland Park, IL 60035

MICROPRO INTERNATIONAL
CORPORATION

1299 4th Street
San Rafael, CA 94901

THE MUSE COMPANY
330 N. Charles Street
Balt imore, MD 21201

PACIFIC SOFTWARE
2608 Eighth Street
Berkeley, CA 94701

PERSONAL SOFTWARE
1330 Bordeaux Drive
Sunnyvale, CA 94086

SOFTWARE PRODUCTS
INTERNATIONAL

5482 Complex Street, Suite 115
San Diego, CA 92123

SYSTEMS PLUS
3975 East Bayshore
Palo Alto, CA 94303

THE BOTTOM SHELF
PO Box 49104
Altanta, GA 30359

UNITED SOFTWARE OF AMERICA
750 Third Avenue
New York, NY 10017

temporary buffer. Data is first stored in the buffer where they
can be manipulated, modified, or even erased. When the user
is satisfied with the data, a PUT command (or its equivalent)
transfers the data from the buffer to the memory, where it
adds to, or replaces the original data. A SAVE command
transfers the data from the memory to the cassette tape.

Note that just to change one single datum entry the entire
database, or at least one complete tape file. must be moved
into RAM memory.

Depending on the particular software , a disk-based data­
base can be in-memory or random access. Generally, simpli­
fied disk database software will be in-memory, and simply
use the disk as a more convenient and faster storage medium.
A more sophisticated disk database can open a specific disk
file and search for the data , moving an image of only that
data into memory. Alternately, it can permit updating or
modification directly to the disk data. Also, a disk-based
database can reference selective data entries from several
disk files; the software can search on one or more keys
across multiple files and then restructure the data for a
presentation on the CRT or as hardcopy in a specific format.
In essence, disk files expand the simple index-card database
into a complex filing system , because each disk file can rep­
resent a file folder that can be accessed independently or as a
group. so that the data in several folders can be studied, or
integrated into a single document.

Using a database
Let's look at a filing system database as it might apply to

records for your home. If you had the hardcopy record s
stored in a file cabinet they would be located under the letter
" H" in a folder labelled "HOME" , which is a good choice
for the name of ·the computer file consisting of the home
records. Within this folder would be other folders, perhaps
labelled: Mortgage Payments, Taxes. Assessments. Fuel .
Utilities, Repairs, Gardening Supplies. All of those individual

folders would be converted to data records for the computer
database. Depending on the particular software, the database
might be entered exactly as you would manually search
through the file cabinet. For example. the data might be
stored on a disc with several other databases. To access the
house records you would call up the file HOME, which might
produce a menu on the screen listing all the available records
(file folders). It might appear on your screen this way:

HOME-Make Selection
1-MORTGAGE PAYMENTS
2-TAXES
3-ASSESSMENTS
4-FUEL
5-UTILITIES
6-REPAIRS
7-GARDENING SUPPLIES.

Entering the appropriate number would call up the asso­
ciated record. Let' s assume we wanted to check the fuel bill
for last December. We would enter a "4". Next, we enter
DECEMBER, and the screen would display the entire fuel
record for the previous December. Similarly. we might enter
all the winter months to get a visual picture of fuel consump­
tion for the entire winter.

For a picture of how property taxes were increasing we
would enter a "2" and then key on. say. the past five years,
1977 through 1982. and the screen would display the entire
tax record for that period. If we had to prove we paid the
property tax. in order to resolve a dispute with the tax
district. we could key on the specific quarter for a given year
and the screen would display the necessary information. in­
cluding the number of the check used to pay each part icular
tax bill.

If we had really extensive files-say we owned the property
for more than 30 years-we might break up each record into
mini-records. For example, entering a "2" would put us into
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The original form-letter text might
have appeared this way:

Jones of Anyplace , U.S.A., that you
and your children Robert and Jane
have won a free trip on the first
public space shuttle tr ip to Astro
Station Number 12.

When the database information-pro­
cessing software runs the letter text, it
searches the data record for a surname
to plug in at >N, a town for >T, a
state for> S, a boy 's name(s) for> B
and a girls name(s) for> G. Each time
it prints a letter, it searches for the
appropriate information from each data
record . On a previous preparation sort ,
only the records that indicated married
couples with children might have been
selected for proces sing.

The same type of information pro­
cessor works with the enhanced data­
bases, only instead of preparing just
mailing labels or form letters it can be
used to create estimates, reports, sum­
maries , and the like. The information­
processing software might take daily
total s (of anything) and prepare weekly
~r mo~thly summarie s, even projec­
tions if accessed to some form of
spread-sheet program . As a general
rule , the more sophisticated the data­
base the greater the number of enhance­
ments that permit the data to be
crun~hed into report s, projection s, and
the like; even as a modifications for
data in other records.

We're happy to inform you and Mrs.
> N of > T, > S, that you and your
children > 8 and > G have won a
free trip on the first public space
shuttle trip to Astro Station Number
12.

Dear Mr. N:

Dial-up databases
While personal -computer databases

concern themselves primarily with
cataloging, business data , and mailing
lists , at present, there are many dif­
ferent types of databases available to
users of personal computers through
the time-sharing services such as
MicroNet. Compuserve and The Source.

Just to mention a few typical ex­
amples . there are the DOW Jones
Stock and financial report s. feature
art icles from the Ne ll' York Times
(among other newspapers). even fea­
ture stories from the news services
and .. .well. just about anything that
someone would want to read about.
and would pay a reasonable price to
use ... can and will be put into a general­
access database. The important thing to
bear in mind is: If it's in a general­
access database. it can probably be
downl oaded into your personal com­
puter for use at your convenience. R-E

Dear Mr. Jones:

We're happy to inform you and Mrs.

TAX RECORDS FOR:
A-1951 TO 1960
8-1961 TO 1970
C-1971 TO 1980
0-1981 TO PRESENT

Obviously, you can see that the con­
cept of multiple , imbedded files can be
applied to any complex file structure.
The same idea applied to business
records would give us a database that
contained virtually all business records.
If sufficiently large, if might easily con­
tain individual records and systems for
accounts payable and receivables, gen­
eralledger, journal, payrolls, including
automatic calcu lations and tax sched­
ules , inventory for all departments ,
job-cost analysis , and the utilities for
maintenance and updating of the in­
dividual files.

As a general rule , when we get into
the area of commercial-type files, the
software usually contains word- or in­
formation-processing software so that
printed reports, documents, and pro­
jections can be made from the data
within the files. For example, with in­
formation-processing software, the
same database will generate printed
billing and monthly reports. It can
print automatically sales projections
based on last week, last month , last
year, or last decade. It can print pay­
roll checks, W2's, and charts of ac­
counts. Exactly how the data informa­
tion is used and presented in a printout
is determined by the capabilities of the
inherent word or information-process­
ing software. In fact , major difference s
in business-database software is often
the information-processing and in­

formation handling rout ines.
The common mailing list can be used

as a simplified example of what is
meant by information processing of a
database. The usual mailing list will
keep a list of clients , customers, or
whate ver . It provides for maintenance
and updating of the list, and sorting on
any key: names in alphabetical order,
addresses by zip code or street num­
ber, even by the number of persons
living at an address if that information
is included in the data record. The
norm al hardcopy software for per­
sonal-computer mailing lists will pro­
vide a printout of the list on a sheet of
paper or on standard pre-pasted mail­
ing labels.

If the very same datab ase also con­
tains an information proce ssor, it will
merge in the names and addresses into
prepared text or documents. That is
how computers produce personalized
form letters such as:

the TAX records file which would pro­
duce its own menu. which might read:

Ma il to: re
dilithium Press, P.O. Box 606 , Beaverton , OR 97075

$16.95

~r~.!I! ~!l!.t!?-i_U_~ l'!~S~
Yes, please send me the bookjs] I have in­
dicated. I understand that if I am not satis­
fied I may return for fu ll refund.

o Computers for Everybody $5.95

o Small Computer s for the Small
Business ma n $16.95

I enclose $ plus $1 to cover
postage and handling.

o Pleas e send me yo ur free catalog.
NAME _

ADDRESS

CITY, STATE , ZIP ,

Electronic Specialists. Inc.
171 South Main Street. Netic«. MA 01760

Technical & Non·BOO· 1·617·655·1532

WARNING!
Electric Power
Pollution,
Spikes,
Interference
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis­
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes,Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike!
Lightning Suppressor. 125V, 15A, 1875W
Total, 1 KW per socket.

IS0-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protect ion $69.95

IS0-3 SUPER·ISOLATOR. 3 DUAL Iso­
lated Sockets; Suppressor; Com-
mercial Protection $104.95

IS0-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora­
tory Grade Protection . ... $181 .95

Master-Charge, Visa , American Express

TOLL FREEORDER DESK 1-800-225-4876
(except AK, HI, MA, PR & Canada)

SATISFACTION GUARANTEED'
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Zip, _
GX·387

City State _

Address _

Name _

MAIL TO: Heath Company, Dept. 020-886
Benton Harbor, MI 49022

o YES, Please send me your free Heathkit Catalog .
I'm not currently receiving your catalog .

x-v inputs for Lissajous measurements:
Feedtwo separate input signalsto the 10-3220.

Wide DC-20 MHz bandwidth: The 10-3220
can measureavery wide rangeof input signals.

Outstanding sensitivity: Vertical signals as
low as 2 millivolts can be accurately measured
by the very sensitive 10 -3220. Accuracy is as

high as 3 percent (from 20-30 deg. C), on both vertical
and horizontal measurements .

Save more than 30% when you build it yourself: The
10-3220 Portable 20 MHz Oscilloscope Kit is value-priced
at just $689.95~

Easy to build: Thorough Heathkit assembly manuals
take you step-by-step, from unpacking to final plug-in.
Anyone can do it. And experienced service techs are just
a phone call away,to help you during building or servicing.
CIRCLE 103 ON FREE INFORMATION CARD---------------------------

Heathkit®'Mail Order. F.O.B. Benton Harbor. MI.
Also available assembled. mail order priced at $995.00. F.O.B. Prices. specifications
and product availability SUbjectto change Withoutnotice. • •See the white pages of
your telephone book for the Heathkit Electronic Center nearest you. Heathkit Elec·
tronic Centers in the U.S. are operated by Veritechnology Electronics Corporat ion.
a wholly-owned subsidiary 01Zenith Radio Corporat ion. GX·387

FREE CATALOG
Comp lete details on Heathkit oscilloscopes
- and nearly 400 other electronic kits for your
home, work or pleasure - are in the new
Heathkit cata log. Send the coupon at right
for you rs today, or pick one up at any of the
65 convenient Heathkit Electronic Centers"
located througho ut the U.S. and Canada.
If coupon is missing , write Heath Co., Dept.
020-886, Benton Harbor, MI 49022 .

Compact enough to fit under an airplane
seat, the Heathkit 10-3220 represents out­
standing value in its class. Weighing only
16 pounds, the 10·3220 is designed for field
service troubleshooters who need a light,
portable battery-operated scope for use
where AC power is not available.

Dual-trace versatility: The 10-3220 allows you to com­
pare two different signals simultaneously- to make input/
output comparisons , check phase relat ionships and
accomplish other complex measurements. Algebraic
functions add versatility.

Special invert display function: Enables you to com­
pare two waveforms that are nearly 180 degrees out of
phase - by inverting one of the waveforms.





HERB FRIEDMAN

Utilities

00 you want to renumber the
lines in your BASIC program or

recover " lost" data from a crashed
disk? Those are just two of the things you

can do using utility software.

ALTHOUGH THERE ARE MANY PIECES OF SOfTWARE FOR PER­
sonal computers that are described as being "utilities," there
is no hard and fast rule as to what that means. Until recent
times, it was more or less accepted that a utility was software
that did not usually "stand-alone;" that its purpose was to
support other software. Or, a utility was software that mod­
ified the monitor or operating system of a computer to provide
a function or capability not originallypresent in that computer.

Today,just about any software that isn' t a "language" oran
interactive program might be called a utility; and the modem
definition of a utility intended for use with a personal compu­
ter cou ld be ., ... software that provides a computer or software
function not origina lly intended, supplied, or supported by the
manufacturer of the computer or its software. "

As a general rule, utility software is loaded into the com­
puter 's memory and remains there in a protected area, acting
as a "modifier" for the primary software or computer func­
tions . In some instances the utility software "enhances" and
becomes part of the primary software and is then no longer
needed.

One of the earliest utilities for personal computers il­
lustrates the "modifier" and "enhancer" modes .

Ear ly personal computers--and even present day budget­
priced or basic computer systems--were supplied with a
BASIC in ROMas firmware, or one that was loaded into RAM
from a cassette tape. When the user completed writing a
BASIC program, the line numbering, which probably started
ou t in neat steps of 10, might have become somewhat mud­
died. Depending on how much coding was squeezed in during
debugging, a program might have wound up with numbering
as shown in Tab le I.

While that program will run, we have come to expect
BASIC programs to have " professional-appearing" line num­
bering in constant increments (usually multiples of 10). There-

fore, one of the earliest popular utilities was "renumbering"
software for BASIC programs.

As a "modifier," the renumbering software is loaded into
the computer first, followed by the BASIC program. (As far as
the computer is concerned, the active software is the " re­
number" program. The BASIC program is accepted as a text
or data file to be processed by the renumberer.) The renum­
berer analyzes the BASIC program for GOTO and GOSUB
statements and then renumbers the BASIC program without
losing the proper GOTO/GOSUB struc ture .

As an "enhancer." the renumberi ng software is appended
to the end of the BASIC program and becomes part of the
BASIC program . It might either remain as part of the program
(a poor way to program), or it might serve to renumber the
program the first time it is run. The user then saves the new
renumbered version and deletes the appended utility from the
BASIC program.

When a utility is used to modify existing software, so that
the new version can be run independently of the utility (as in
the case of the BASIC program we've just discussed), the new
software is said to be "enhanced."

As a general rule, enhancement is used to add features or
commands to a language-such as LEVEL III BASIC, an
enhancer for Radio Shack's Level II BASIC; or it is used to
modify word-processing software. like the special utilities
that can be added to Radio Shack's SCRIPS IT to permit the
use of specialty printers that can subscript, superscript, and
backspace.

Another early utility-something more popular now than
ever-is some form of "terminal" software that converts a
personal computer into a communications terminal that can
"talk" or "communicate" with large time-sharing computers
and data bases such as Tire Source, Microblet , company­
owned mainframes, and computer bulletin-boards . More im-
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portant there is an ever increasing need for personal com­
puters to be able to communicate (swap data and programs)
with other personal computers .

While all one needs in order to communicate with remote
computers and data bases is a connection to the telephone line
(through a modem) and a device capab le of transmitting and
receiving ASCII code-called a "dumb" terminal-the fact of
the matter is that a personal computer isn't "dumb" enough to
function directly as a terminal. Even ifconnected to a modem,
and then into the telephone line, no persona l computer cur­
rently available can function directly as a terminal.

However, if the computer has some form of RS-232 I/O
port, an inexpensive utility willallow the computer to function
as a terminal. There are several "terminal" utilities available
for all popular models of personal computers. More important,
with a utility that converts the computer into a "smart" termi­
nal, the user can download or upload programs and data to or
from other personal compu ters equipped to do so, as well as
communicate with time-sharing systems. In fact, there are
utilities-again available for most popular computers-that
allow a personal computer to serve as a host computer, a
"host" computer being one that is accessed by terminals and
by other computers functioni ng as terminals.

Dumb, smart and genius
Before going any furt her, let' s find out how a personal

computer utility creates dumb and smart terminals, and host
computers.

A "dumb" termina l is comparable to a simple teletype­
writer, in that it can only send and receive characters. It must
be connected.to a host computer (one that accepts I/O from
"remote" terminals), operates in real time (it transmits ASCII
code the instant a key is depressed), and displays characters
on a CRT or printer upon receiving an ASCII transmission
from the computer. Even if a computer is equipped with 48K
or 64K of RAM, and as many disk drives as it can support, if
the utility only permits the computer to function as a "dumb"
terminal; all it can do is transmit and receive in real time to or
from another computer.

A "smart" terminal utility is completely different because,
while it turns a computer into a terminal, it also allows the
computer's RAM and storage system to be used on demand by
the user or by the host computer.

Programs and data stored on disk or tape-or in memory­
can be exchanged between the personal computer and the
host computer, or between the personal computer and
another smart terminal. An enhanced smart-terminal utility
such as OMN/TERM can convert binary data for transmission
as ASCII code, receive or transmit directly in binary , and
even convert from one format to another-like receiving
IBM's EBCDIC code and storing it as ASCII and vice versa.
One commo n use of a smart-terminal utility is to swap pro­
grams directly between different computers-like from a
Heathkit to a Radio Shack-by having the utility convert the
output signals to ASCII.

When we say that a perso nal computer can function as a
"host," we mean that it will function as a full-blowncomputer
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TABLE 1

10 PRINT
131NPUT " TYPE YOUR NAME : ". N$
15GOSUB35
18 PRINT
20 PRINT " YOU HAVE PRINTED YOUR NAME"
30 PRINT "TEN TIMES. TRY PRINTING"
33 PRINT "USING LOWER CASE."
34 END
35 FOR 1=1 to 10
36 PRINTN$
38 NEXT I
39 RETURN

for a remote smart or dumb terminal. The best way to il­
lustrate that function is with a practical example. Imagine, if
you will. that you are an electrical contractor. and your per­
sonal computer's active data-storage contains all the formu­
las. order information, and other data you need for calculating
a sound-reinforcement system. The computer is connected
through an auto-answer modem to a telephone line. You're
out in the field calculating a job and your client wants his
information now! You connect a portable terminal to a con­
venient telephone, dial your office, and when the auto-answer
modem connects the computer to the phone line you can
operate the computer from your portable terminal just as if it
were there in the room with you. Your personal computer is
serving as a host computer for your portable terminal. Simi­
larly, another personal computer functioning as a smart or
dumb terminal could access your host computer through the
modem connection. (To protect your system or its database ,
from "unauthorized" use, you could provide for password
protection at different levels.)

An unusual utility package is something called Micro­
Courier for Apple computers. Essentially, it's a package of
utilities that permits the Apple II computer to function as a
"communications center" for access to Western Union,
TWX, Telex, internatio nal cable-services, and other com­
puters. It contains its own data base, allows pre-writing of
messages, will receive remotely under control from the "other
end," and it can receive and transmit under the control of a
clock/calendar for fully unattended operation. It even fea­
tures answer-back validation.

Tapping the " biggies"
Another utility certain to become one of the outstanding

ones of the 1980' s isREFORMAITER. Basically, it is a trans­
lator/convertor that allows personal computers to transfer
data to and from "large" mainframe computers that use IBM
protocols. In the "plain vanilla" configuration REFORMAT­
TER transfers files between computers using CP/M, CP/M­
like, or MP/M operating systems and those using IBM pro­
toco ls. It performs an automatic ASCII-to-EBCDIC charac­
ter-code conversion, and organizes data to the IBM 3740disk
data-entry format. It allows direct access to IBM disks for
both examining and altering data.

Essentially, it gives the personal-computer user access to
any software that can be transferred through IBM-format
equipment. For example, it would permit a user to develop
programs in FORTRAN, COBOL, Pascal, or other languages
on a personal computer, convert them to IBM format, and .
finally, run them on a large time-sharing system. The process
could also be worked in reverse , with the original work being
done on the larger system and then transferred to the smaller
computer system.

In short, REFORMAITER moves the personal computer
away from the need for special personal-computer software
and into the world of commercial mainframe and time-sharing
software.

Special versions of the utility are presently available for
cPtM-to-DEC (Digital Equipment Co.}-which allows access
to the DEC library- and Radio Shack Model II TRSDOS -to­
IBM.

Because it permits direct access to the vast library of main­
frame software, we can expect versions to become available
for most, if not all, of the personal computers.

Users of Heath/Zenith computers also have a chance to tap
the software used on the "biggies"-and the other Heath
computers-through disk operating-system conversion utili­
ties. Those utilities willconvert ASCII or non-ASCII files that
run under CP/M to run under HDOS (Heath 's own DOS)and
vice versa. ASCII files, such as a program in BASIC, will run
under either DOS. However, while non-ASCII binary files
can be copied they cannot be run. Those DOS conversion
utilities, therefore, permit tapping only ASCII-based software
and data.
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UTILITY PROGRAM SUPPLIERS

In add it ion to the manufacturer of your computer, utility softw are can be obtained from
many Independent software companies. While , due to space, we could only Include a few
of those companies, the following listing may be of some help In finding the utility
programs you need.

ALLEN ASHLEY
395 Sierra Madre Villa
Pasadena, CA 91107

BASIC BUSINESS SOFlWARE
PO Box 2032
Salt Lake City, UT 84110

BT ENTERPRISES
171 Hawk ins Road
Centereach,NY 11720

COMPCO
8705 North Port Washington Road
Milwaukee, WI 53217

COMPUTER DESIGN LABS
342 Columbus Avenue
Trenton, NJ08629

COMP UVIEW PRODUCTS INC.
618 Louise
Ann Arbor, MI48103

CORNUCOPIA SOFTWARE
PO Box 5028
Walnut Creek, CA 94596

CYBERNETICS, INC.
8041 Newman Avenue
Hunt ington Beach, CA 92647

DATA RESOURCES CORPORATION
Business and Professional Center
8000 East Quincy Avenue
Denver, CO 80237

DELTA COMPUTER SYSTEMS
668 Chenango Street
Binghamton, NY 13901

DIGITAL RESEARCH
PO Box 579
Pacific Grove, CA 93950

DYNACOMP, INC.
1427 Monroe Avenue
Rochester, NY 14618

HAYDEN BOOK COMPANY, INC.
50 Essex St reet
Rochelle Park, NJ 07662

HOWE SOFTWARE
14 Lexingto n Road
New City, NY 10956

INSTANT SOFTWARE
Peterborough, NH 03458

KV33 CORPORATION
PO Box 27246
Tucson, AZ 85726

LIFEBOAT ASSOCIATES
164 W. 83rd Street
New York , NY 10024

LINDBERGH SYSTEMS
41 Fairhi ll Road
Holden, MA 01520

LJK ENTERPRISES INC.
PO Box 10827
St. Louis. MO 63129

META TECHNOLOGIES
26111 Brush Avenue
Euclid. OH 44131

MICROSTUF, INC.
1900 Leland Drive
Marietta , GA 30067

MICROTECH EXPORTS, INC.
467 Hamilton Avenue
Palo Alto , CA 94301

OMEGA MICROWARE, INC.
220 S. Riverside Plaza
Chicago, IL 60606

PHASE ONE SYSTEMS, INC.
7700 Edgewater Drive, Suite 830
Oakland , CA 94621

RACET COMPUTES
1330 N. Glassell, Suite M
Orange, CA 92667

SNAPWARE
3719 Mantell
Cincinatti , OH 45236

SOFTWARE CONSULTANTS
6435 Summer Avenue
Memph is, TN 38134

SOFTWAREHOUSE INTERNATIONAL
5070 N. Sixth Street, Suite 103B
Fresno , CA 93710

STATCOM CORPORATION
5766 Balcones, Suite 202
Aust in, TX 78731

SUPERSOFT ASSOCIATES
PO Box 1628
Champaign, IL 61820

THE ALTERNATE SOURCE
1806 Ada Street
Lansing. MI48910

THE SOFTWARE PLANTATION
PO Box 44623
Tacoma, WA 98444

TWENTY-R RST CENTURY SOFlWARE
1607 North Cochran
Hutchinson, KS 67501

UNITED SOFlWARE OF AMERICA
750 3rd Avenue
New York , NY 10017

WESPER MICRO SYSTEMS
14321 New Myford Road
Tustin, CA 92680

Little things mean a lot
While it's nice to be able to tap the software used by the

giants of industry, for the average user the most important
ut il ities are those that make possible new or more convenient
uses fo r a personal computer or its associated peripherals.

For example, for $20 there' s a utility tha t permits use of
Apple 's floating-point BASIC in Apple com puters that don 't
have the Applesoft card.

A nd ten dollars is all it take s to buy a cassette-based " sort "
utility with mu ltiple sort -keys . It's not the fastest program of
its k ind , but it is rock-bottom priced, and not everyone has a
di sk system yet.

Fo r " hackers" there' s a utility that edits a BASIC pro­
gram, almos t in stantly changing all PRINT' S to LPRINT' S or vice
versa.

A nother utility will duplicate Radio Shack SYSTE M format
tapes. Y et another- Locksmith, fo r the Apple computer­
permits copying " pro tected " disks, the kind that normally
only allow two backups. (That gives you a littl e added protec­
tion by solving the annoying problem ofwhat you do whe n the
second backup " crashes. " )

Admittedly, little in the way of utility software falls in the
ten-to-twenty-dollar range , but much of it is reasonably pri ced
(under$IOO) and is worth what it costs. For exampl e, there are
several utilities that provide a " shorthand" for BASIC pro­
grammers that lets them use a shift /s ingle-key entry to repre­
sent a complete command, or a user-defined instruction, mak­
ing entering programs easier.

Again for programmers, there are severa l compression util i­
tie s that will remove blanks and remarks from BASIC pro­
grams so the programs take up less memory space and run
faster.

Among the mo st widely used utili ti es are tho se for the
Ep son MX-.80 , one of the most popular printers for the A pple
and Radio Shack lines. (The MX-.80 is also sold under the IBM
and Hewlett-Packard names.) The printer has many special
features that can be accessed onl y through commands that are
transmitted before or during the program . It 's easy enough to
imbed those commands within BASIC programs, but almost
impossible to do so with commercial or assembly-language
soft ware.
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That problem is overcome by special utilities that permit
transmission of the Epson commands directly from the DOS,
as commands imbedded within word-processing software, or
within a customized assembly-language printer driver. (In
most instances the MX-80utility is used to enhance the word­
processing software so it all becomes one package, similar to
the superscript-enhanced SCRIPS/T that runs as Script.i A
special utility is also available that permits the NEWDOS JKL
function to dump screen graphics to the printer while it re­
mains in the standard mode, thereby retaining all the standard
printer-functions while adding the capability of printing
screen-graphics.

Not so well known are utilities such as Disk Doctor for
CP/M and Super Utility for TRSDOS, which are used to
recover "crashed" disks. Perhaps it's a defective directory
that prevents any use of the disk files, or maybe a file was
accidentally erased (actually only the file reference in the
directory is erased, unless a new file is recorded in the space
occupied by the "erased" file). In many cases, the disk-saver
utilities can recreate the directory, or locate files no longer
listed in there. Some can virtually repair an entire disk, losing
perhaps only 256 bytes.

Sometimes the crashed-disk utilities sound better than they
work. Before you purchase any of them, it's a good idea to
read their specifications, to see what they don't say they do,
or what they say they don't do (there's a difference). Will a
utility work with the operating system you use? If so, will it
have unusual side effects that might cause the loss of the data
you're trying to recover? I raise that point only because the
disk software may be irreplaceable, and the wrong utility can
cause its loss forever.

Also in the "doctor" category are utilities that test each
memory address and indicate on the memory any defects
(assuming the RAM that's failed isn't used for the screen

display or needed for the utility).
There are utilities that test disk drives, particularly for

precision and constancy of speed. (One of the main causes of
disk-read problems.) Many "disk test" utilities are provided
along with other utilities in a single package, such as "Lock­
smith , for the Apple, which contains six utilities of various
types-including a disk "bulk erase".

Finally, we come to the source of many of the most conve­
nient and important utilities: the aftermarket disk operating­
systems such as NEWDOS 80, LDOS, VTOS, DOSPLUS. In
many instances the principal difference between what came
with the computer and the aftermarket-DOS is the utilities
provided in the new software. Certainly, the NEWDOS JKL

screen-print function is one of the most famous and-to some
computerists-the most important. To others, the ability of an
aftermarket system to format different disk-track counts,
change disk stepping-rates (for faster operation), or copy soft­
ware from other DOS's is the most important consideration.
In fact, the aftermarket DOS-systems are so extensive that
much of what formerly was available as discrete utilities is
now found all together in the aftermarket DOS. Many users of
personal computers will find a "new" DOS offers most of the
utilities they want at a moderate price-certainly less than
they would have to pay for a collection of individual utilities if
they were bought separately.

Something for everyone
We have tried to touch on the highlights of the utility soft­

ware presently on the market. By the time you read this some
may have disappeared, but many others will have appeared.
No computer, peripheral, or software can ever meet 100%of
everyone's needs. And as long as there is someone who is not
satisfied, there is someone else who will write the utility he's
looking for. R-E

BUILD YOUR COMPUTER BREADBDARDS
& INTERFACES FASTER AND EASIER

\NITH NE\N VECTOR PLUBBORDS

New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE.

4610 series - for STD-BUS·
WW, solderable and
unpatterned models.
4608 series - for Intel/
National SBC/BLC 80-WW
solderable, or unpatterned.

8804series - for S-1 00.
Five models available.
4607 - for DEC LSI-11/
PDP8-11, Heath-11 .
4609 - for Apple II,Super­
Kim, Pet Commodore with
Expandamem.

4350 - for TI 980
Computer.

4611 series - for Motorola
Exorciser, ™ Rockwell
AIM65 expansion.
Send for FREE brochure!

@JIlllOi&~~~£{jJf11panlf
12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX (910) 496-1539

Evervthing in this ad isavailable through distributors
or tactory direct, from stock, if not availab le locally .

748010
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Address: _

Name : _

These f ilters protect any sensit ive electronic
equipment f rom power line t ransient damage
and radio f requency inte rfe rence. Bot h
models of f er common mode and dif f erenti ai
mode surge suppression for power l ine
" spikes" . Rf inte rfe rence is suppressed using
both induct ive and capacit ive component s.
Ideal for compute rs, t est equipment or TV.

LF2 a duplex outlet, 120V, 8 amps max .. . $39.95

LF6 three separately filtered duplex outlets,
120 V, total fused capacity 15 amps,
power switch and indicator lamp . $59.95

Add $2.50 shipping and handling per order.

Send check with order and provide street address
for UPS shipment. Ohio resident s add Sales Tax.
Charge card buyers may call tol l free,

1·800·543·5613

I
~mm In Ohi o, or for
~ I' I info rmati on ca ll:

• 1·513·866·2421

R. L. DRAKE COMPANY
540 Richard Street, Miamisburg, Ohio 45342

INSTITUTIONAL AND DEALER INDUIRIES INVlrED.
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Visa _ _ MC_ _ Card No.: _

PAIA Erectromcs Dep t 4 R 1020 W WilShire Okra Cit y. OK 73116
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Power Line
Filtelts

PROTEUS I '·
a lead synthesizer

that has
it all !

You've aLways had a lot of op tio ns.
You cou ld have the convenie nce and easy operat ion of a nor­
mali zed synthes izer if you were will ing to give up th e ver­
sat ility of modul ar equipment.
Or th e unlimited spect rum of tone colors and timbres of
modu les if you didn't mind the cumbersome patc h co rds and
time required to set up or change a patch.

You coul d have prog rammable presets if you co uld raise th e
bucks, or low-cost equipment if yo u could sta nd the snap­
crack le-pop .

You could even have such techni call y innovati ve features as
com puter control o f voice and sequence if you had th e
tec hnica l savy to design it all and make it work.

Now yo u have anot her option. YOU CAN HAVE IT ALL. Wide
rang e, preci se, low -noise, presets , meani ngful patc h bay and
an easy -to -use co mpute r interf ace.

All at a pri ce th at' s nothing but unbeli evable.

Want to know more? Prot eus r's Usin g/Assembly manu al
which inclu des a demo t ape will answe r all of your questio ns.
The price, $10.00 is refund abl e upon purchase of th e clt .

PART OF THE NEW GENERATION FROM

IIIIiAElectronics, Inc.
1020 W. Wil sh ire , OI<lahom a Cit y, OK 73116 · (<lOS)8oI3·9626
CHARGE ORDER? Call our 24 ho ur Demo/Order lin e

405-8<13·7396r--------------------------------------,o ;~~~s~~~ (:r~~~ htt~~fl~~f)m bJ e Proteu s I Kit , $499.00 :

o Tel l me more, Rush the Assembly /Using manual & demo :
tape fo r Proteus I. ($10 .00 enclosed, refundable ) Io Send free ca ta log :

I
I
I
I
I

City : State:_ _ Zip:_ _ :
I
I
I..

TEST-EQUIPMENT CATALOG , 48 pages,
2-color, includes deta iled descriptions,
specifications, clear photographs, and
pertinent charts and illustrations of over
70 products , including oscilloscopes, fre­
quency counters, digital multimeters,
function generators, and video and audio
test instruments. Among the new products
lis ted is the only vectorscope in the in­
dustry with CRT-generated vector targets,
an X-Y display module that can be cus­
tomized precisely to O.E.M. user needs
and requirements, and the f irst CRT dis­
play designed fo r use in microwave swept
f requency measurements.-Leader In­
struments Corporati on, 380 Oser Avenue,
Hauppage, NY 11788.
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ELECTRONIC MEASUREMENT instru­
mentat ion catalog , is 84 pages, fea­
tur ing digital rnultirn eters: digital ther­
mometers; electr ometers/p icoammeters,
and accesso ries ; nanovoltmeters; rack­
mounting kit s ; sources; supplies ; mil­
Iiohmmeters ; scanners; systems, and
radiat ion measurements. Each section
presents a select or guide and tech nical
information . There is also an index by
product description and an index by
model number, with co mp lete inst ruc­
tions on how to order, plus warranty in-

ELECTRONICS PRODUCTS CA'! ALOe.;, is
a 28-page, 2-color pamphlet, dealing wi th
products fo r microprocessors, business
machines, home tools, CB laboratory in­
struments, aud io, TV, and VTR. Particular
attention is given to AC line-vo ltage mon i­
to rs, isolators, line cord supressor/filters,
and phone-input fil te rs. Free on request.
- Electronic Specialists, 171 South Main
St. , Nat ick, MA 01760.
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TWO-WAY RADIO CATALOG is 11 pages,
2-color, fully illust rated, and covers base­
station equipment , remote -control equip­
ment, mobile radio equ ipment, mob ile
car-telepho ne equipment, portable radio
equ ipment , portable accessory equip­
ment, and paging equ ipment. Free upon
request.-Mobile Technical Service Corp.,
7310 South Alton Way, Bu ilding 1 (South ­
gate) Englewood, CO 80122.
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NEW LIT

INSTRUMENTATION CATALOG, 62 pages,
8V2 x 11 inches, is in full color and is in
four main sections: analog and digital
panel meters, meter relays and controls,
digital test equipment, and analog test
equipment.

Included are pyrometers, resonant reed
frequency meters, co ntrollers and meter
re lays, electronic frequency counter
timers, service test equipment, oscillo­
scopes, temperature testers, noi se dos i­
meters, and leakage testers. Free upon
request.-Simpson Electric Company,
853 Dundee Avenue, Elgi n, IL 60120.
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Enterprise Development Corp.
5127 East 65th Street
Indianapolis. IN 46220
Phone: (317) 251 -1231

Vital protection
for PC Boards

~ /
"' " 20 ' " ,~" ~./

f

Be safe. Deso ld er PC com pon ents
with Endeco iron s. Get proper HEAT
TO MELT and stro ng VACUUM
AC T ION TO LI FT solder and cool
both PC board and component
without damage.

These PC compo nents replaced fast
with Endeco desold ering or solder­
ing too ls.
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Endeco professional features includ e
safe ty light that denotes hi gh. low
and off on switch models, 88 con­
struction for long life, light weight
and balance for easy use.

Contact your di str ibut or for Endeco
deso ldering and soldering iron s, k its
and equipm ent-or wr ite us tod ay.

in your Electronics Career through

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S .E.T. These degrees are ac­
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the hom e-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

HOME
STUDY

Put Professional Knowledge and a

COLLEGE DEGREE



-YOURS FREE.

The world 0'
electronics

gee-wizardry

32-pages of test instruments - from the
latest dig ita l multimeters to th e famous
EICO scopes. Security systems. Auto­
motive and hob byist prod ucts. Kits and
asse mbled. EICO qua li ty . EICO va lue.
For FREE catalog , ch eck reader service
card or send 50t for fi rst class maiI.

~ 108 New South Road
Hicksville, N.V. 11801

nas, books, cab les, crysta ls, hardware,
micr ophone accessories , kits , speaker
accessories, tape- recorder accessories,
too ls, and TV accessories are just a few of
the items covered . Many bargain offers,
l iqu idat ion sales, and other spec ial values
are presented . Free upon request.-ETCO
Electronics, North Country Shopp ing
Center, Rt 9 Nort h, Plattsbu rgh, NY 12901 .
CIRCLE 157 ON FREE INFORMATION CARD

MONTHLY NEWS LETTER, is a neatly
pr inted and well arranged 28-page bro­
ch ure (33/ 8 x 9 inches) featu ring hund reds
of aud io and video items, and cand id ad­
vice on the care and selection of qua lity
components. There is an audiophi lia de­
partment, industry news, and a questio n­
and-answer department in add it ion to the
main cata log ue, which is arranged in
alphabetical order. Compact and easy-to­
use, the news letter is available at $6.00 a
year (12 issues). A free sample copy is
offe red to readers of Radio-Electronics.­
New England Electronics Exchange, Inc.,
Box 82 Harvard Square, Cambridge, MA
02138.

MOLDED CABLE ASSEMBLIES is a 28­
page illustrated catalog and specificat ion
gu ide, describing design-it -yourse lf
mo lded-cable assemb lies for interfacing
data systems, peripherals, inst rumen ta­
t ion, and controls.

Among the shielded and unsh ielded
sta nda rd-product lines covered are 9- and
37-position RS-449; 15- and 50-posit ion
RS-422A and RS-423A; 25-pos ition RS-

15 fi lm capacito r types, inc lud ing poly­
ester, po lyca rbo nate, po lypropylene,
polypropelene/polyester, and capacitor/
res istor networ ks.

In addition to individual product-gu ide
sheets, the catalog offers a capacitance
value/price chart, overa ll prod uction­
spec if ication chart, and graphs disp lay­
ing typical test results . An engineering
AC- information sheet, reel-pa ckag ing
spec ifications, and co nversion/capacitor­
form ula chart are also incl uded. The back
cover lists Pakt ron distributo rs. Free
upon request.-Paktron, A Divis ion of Illi ­
no is Too ls Works, Inc. , 6615 West Irving
Road, Chicago, IL 60634.
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MAILORDER CATALOG of electronic
items is 96 pages, tu llv illu strated, and
offers a full gam ut of electronics equip­
ment, components , etc ., fro m alarm parts
and amplif iers to w ire and Zeners. Anten -

Sales Tax (NY State Residents only) . •

4/ 82' I
I
I
I

Address I
City State Zrp ______1_---

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park. NY 11762

Num ber of books ordered D
Total Price of Book s . . . . .. . . •

Name _

Shippi ng and Handli ng
(75C 1 or 2 books 25e each eoot. book ) .

TOTAL ENCLOSED _

formation . Free on request.- Keithley In­
struments, 28775 Auro ra Road, Cleveland,
OH 44139.
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FILM CAPACITOR CATALOG , is a 28­
page, 2-color brochure that provides
technical specifications, dimens ions, and
ordering information on Paktro n's line of

3M CONSUMER PRODUCTS is a 26-page
brochu re featuri ng nearly 150 of 3M 's
products for consumers. The products
range from antac ids to videocassettes,
and from ant i-splip products to vinyl-repair
cements, and are cata log ued for four
consumer -market segme nts : household
ma nagement ; hea lth and beauty; home
and auto do -it-yourse lf , and home-enter­
tai nment and recreat ion. Free upon re­
quest.-3M, 600 Thi rd Avenue, New York,
NY 10016. R-E
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------------------I Electronics Paperback Books I
I Quality Paperbacks at Affordable Prlces I
I CHECK OFF THE BOOKS YOU WANT I
I #~Io ~~~~o"!O~o'" ..0
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o SEND FREE INTROPLUS PARTS LIST

»
'tI
::0
r
---CD
<Xl
I\J

The Drake DM2350 Digita l Mult imeter is a
convenient , small handheld llquid crystal
display meter ideal fo r th e serv iceman or
hobbyist . This 3'Iz digit met er is auto -ranging.
auto -zeroing. has polarity indication . and an
over-range warn ing signal. Battery life Is
greater than 300 hours with a " low battery"
indicat or. A continuity test sounds a signal
when circuit resistance is less t han 20 ohms.
Dc accuracy is a basic 0.8% .

Batteries. probes, 20 amp current shunt, spare
fuse and soft carrying caseall included at S95.95

Add $2.50 shipping and handling per order.
Send check with order and provide street address
for UP5shipment . Ohio residents add Sales Tax.
Charge card buyers may cali tali free,

1·800·543·5613

I BI In Ohi o, or for
~ I · . informatio n call :
. • 1·513·866·2421

R, L. DRAKE COMPANY
540Richard Street , Miamisburg , Ohio45342

INSTITUTIONAL AN O OEALER INOU IRIESINVITEO.

CIRCLE 5 8 ON FREE INFORMATION CARD 103

Get A GNOME

Digilal
Mullimeler

the original micro-synthesizer
Every day more people d i sco ver t hat PAIA 's
GNOME is the m ost versatile, cos t effective
special ef fects dev ice on the m arket today :

John Simonton' s time-pro v en d esi gn
provides two envelope generators, VCA, VCO
and VCF in a low cos t , easy t o use p ackage.
U se alone with i t's bu ilt in ribbon controller or
modify to use with guita r. electronic pi an o,

•polytonic k eyboar d s, etc.
The perfect introduction to electronic music

. and best of all, th e Gnome is on ly $69 .95 in
easy to assemble kit fo rm. I s it any wonder
why we 've sold- thousands?

r-----------------------~'1 I Sen d GNOME MICRO - SYNTHESIZE R Kit I
: 1869.95 plus82.00 postage) ~ _ . :

. 1 ) Send FREE CATALOG YIS4' I'
I _ : .
I I
I name I

: address :
I cit~ Co "0) zip I
I --I
I visa <. .__ card no. I
I~ Oept. 4 R (405)843-9626 I

L~~~~!~~~~~~~~~~~~~~J
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232C, and 24-position IEEE 488 GPIB.
Also desc ribed are Series 10 and 20

finger phone-pl ug assemblies for instru­
mentation and control circui ts; Series 50
miniature and subminiature phone-plug
assemblies for audio connection in minia­
turized instrument, automation. and con­
trol systems, and Series 60 phone-plug
assemblies for instrumentation and audio­
control appl ications.

The design-it-yourself format of the
catalog enables specifiers to select from
a wide variety of component configura­
tions, including 100%-shie lded designs,
to construct an assembly that combines
electrical and mechanical features to
meet specific application requirements.
Free upon request. -Belden Corporation,
2000 South Batavia Avenue, Geneva, ILL
60134 .
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CATALOG of technical publications is a
16-page brochure listing TV-service litera­
ture, TV-serv ice training/reference litera ­
ture, VCR-service literature, and VCR-ser­
vice/training lite rature. Free upon re­
quest.-RCA Technical Publications,
1-450,600 N. Sherman Drive, Indianapolis ,
IN 46201. R-E
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MICROCOMPUTER CATALOG, 48 pages,
2-color, includes Apple /II and acces­
sories, Apple /I and accessories, Rock­
well Aim 65, Rockwe ll RM 65, Commodore
Computers and peripherals, Atari , Hewlett
Packard 's HP-85 , CompuMart Printers,
Texas Inst ruments, and others. Computer
books and games are also included. Free
upon request.-eompuMart, 65 Bent
Street, PO Box 568, Cambridge, MA
02139.
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LOUDSPEAKER KIT CATALOG deals with
a line of 15 home-loudspeaker . kits ,
through which a buyer substitutes his or
her own labor for that of a manufacturer.
That way, an excel lent speaker can be
buit at a price typical ly VJ to 1/ 5 the cost of
a comparable manufactured speaker.

An example is Kit 8, a three-way system
using a JBL 8-inch woofer, SEAS 1-inch
ferrofluid dome tweeter, and a JVC ribbon
super tweete r. Frequency response is
from 39-35 kHz, ± 4 db. A ll kits include
drivers, qua lity crossover parts , wiring
diagrams, and computer-optimized en­
closure plans. The Home Speaker Kit
catalog is available for $2.00. (For $3, a
catalog of 21 professional speaker kits for
sound-reinforcement use wi ll be included .)
-Gold Sound, PO Box 141, Englewood,
CO 80110.

ANALOG DIALOG is a 20-page, 2-colo r,
quarterly technical journal generally con­
cerned with application notes and prod ­
uct information. A recent issue includes
such material as application articles on
graphic displays"CMOS switches, and a
prototype ·family board for the LTS-2010
benchtop teste r-a board wh ich allows
user-configuration for testing nearly any
linear device. Many photographs and
clearly-printed diagrams. Free on re­
quest.-Analog Devices, Inc., Route 1, In­
dustrial Park, PO Box 280, Norwood,
Mass . 02062.
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MOSFET
Power

Amplifiers

Electronics 901 Fuhrmann BlVd.• Buffalo, NY, 14203
CALL (716) 849·0735 to order. Have your
VISA or MasterCard ready. For inf ormati on
call (416) 787·1448 or c irc le reader num ber.
Dealer/OEM enquiries (416) 787·1488. In
Canada: Gladsto ne Electron ics. Toronto.

Limited time, Introductory offer!
~
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GLaDSTOnE

PACCOM SOSSA
TRAINING UNIT

Rated Best Value by instructors!
LEARN COMPUTING FROM THE GROUND UPI

• Design and code microprocessor software.
• Use logic and bit manipulation techniques.
• Enter and execute programs on your own

computer.
• Understand microprocessorarchitecture.
• Control programmable input/ output ports.
• Implement real-tim e interrupt and data

transfer. Design your own micro-computer
Comes to you complete:
• Step by step instruction manual, operators

manual
• BOB5Asub-routinemanual,352 pg.Cookbook.
. 334 pg. Software Des. book, 190programs.
• Fully expandable, deluxeoperating system.
Hardware includes:
• Fully assembled, • User determined BUS

tested BOB5A unit. system.
• CPUcircuitry with • Wirewrap area for

44 pin connector. buffers, gates, etc.
• ., • TwoEPROM sockets.

E.1"IIMIA 14803 NE 40th, DEPT RE-032
Redmond, WA 98052

CALL 1·800-426·1044 TOLL-FREE

KIT
~
$219.95

'BUILT·IN HEATSINKS ' ONLY 5 CONNECTIONS
REQUIRED ' 5 YEAR WARRANTY

Choose ILP MOSFET power amps when you need the ut­
mas! in perf ormance wit~out spend ing big money . They
provide th e fastest Poss ibl e sl ew rate , low di stort ion at
high frequ encies, +. better the rmal s tabil ity. MOS FET
power amps wo rk Wit h co mplex loads witho ut diff ic ulty

; and withou t crossover di stortion. Three mod els are
available, with integ ral heatsi nk to mo unt on you r own
chass is (optional rack mou nt cab inet avai lable) . Con .
nect ion is simple - via 5 pins . MOSFETs can be com .
bined with other ILP mod ules to create almost any aud io
sys tem , wha tever your age o r exper ience.
Ult ra-f i specif icatio ns: Slew rate 20Vus. Rise time 3 us .
SIN ratio 100 db. Frequency response (·3 db) 15 Hz . 100
kHz. THO(Typical at 1kHz) <0.005%. IMO(50HZ/7kHz
4:1) <0.006%.
MOS120 60W/4-8fl (requires ± 45VI $79.95
MOS200120W/4-8fl (requires ± 55V) $129.95
MOS400 240W/4fl (requires ± 55V) $199.95

•BIP~~~W :8Jj[Jf~~~t,~~~~~~~,~:s~~~2~PS
' MIXERS ' POWER SUPPLY UNITS 'CA BINETS

. 'G UITAR PREAMP and more



Professional Books That Help You Get Ahead-And StayAhead!

Join the Electronics and Control Engineers'
Book Club and...

INTRODUCTION TO RADAR SYS­
TEMS, 2/e. By M. I. Skolnik . 698
pp ., 244 iI/us. This new editio n of a
wide ly used text on radar from th e
systems enginee r's point of view
brin gs you f ull d iscussions of t he
many major changes th at have oc­
curred in the f ield recently.
579/091 Pub. Pr., $38.50 Club Pr., $30.50

USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By
E.R. Hnatek. 339 pp ., 245 iI/us.
Provid ing t he f irst comprehe nsive
overv iew, thi s pract ical gu ide cov­
ers CM OS logi c pe r fo r ma nce
charac te ristics and selec te d ci r­
cuit appl icat ions, data conversion
and telecommunicat ion circ uits,
CMOS memo ries , and commer­
c ia lly avai lab le CMOS m ic ro ­
processors.
290/6 79 Pub. Pr., $24.50 Club Pr., $18.50

RADAR TRANSMITTERS. By G. W.
Ewell . 252 pp ., 211 il lus. Th is al l­
around reference provides com­
plete, up-to-date details on device
capabilit ies and des ign proce ­
dures-with plenty of specific de­
sign examples. Helps you know your
radar transmi tter capa bil it ies in­
side out - brin gs you abreas t of
lat est des ign tec hn iqu es to im ­
prove your designs - cuts your de­
sign t ime in hal f!
198/ 438 Pub. Pr., $24.50 Club Pr., $18.50

MODERN ELECTRONIC CIRCUITS
-REFERENCE MANUAL. By J. Mar­
kus. 1,264 pp ., 3,666 circuit dia­
grams . This 103- ch apt er guide
means you can speed up th e pro­
duct ion of new elect ronic devices
with ease and t hereby lower your
product ion costs. Complete with
values of components and sugges­
tio ns for revision s, plus the origi nal
source of each ci rcuit in case you
want addit ional performan ce or
constructio n det ails.
404/461 Pub. Pr., $61.50 ClubPr., $48.50

ELECTRONIC FILTER DE SIG N
HANDBOOK. By A. B. Will iams. 576
pp. , 408 iI/us. The book is orga­
nized so that you can start f rom
pract icall y any set of req uirements
and follow a seque nce of clearly
outlined ste ps and design f il ters
ranging f rom simple networks to
very complex conf igurat ions. Each
design technique is illu st rat ed with
step-by-st ep examples and is ac­
comp anied by a wealt h of applica­
ble schemat ics, graphs, and ta bles
of normalized numerica l values .
704/ 309 Pub. Pr., $37.50 Club Pr., $28.50

ELECTRONICS CIRCUITS NOTE
BOOK: Proven Designs for sys­
tems Applications. By S. Weber,
Editor in Chief . 344 pp ., iI/us. Con­
ta in ing 268 ready-to -use or adap t
ci rc uit s c- eac h a pr oven solu ­
tion - t his book bri ngs you t he best
of the best articles pub lished in
Elec tronics' popular Design er 's
Casebook section. Covers display
circuits, encoders and decoders,
f ilters, functi on generat ors, logic
a nd m emor y Circ u its, mi cr o­
processors, and more.
1921448 Pub. Pr., $32.50 Club Pr., $25.50

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power

spectccutor values up to $75.00

Just
Published

ELECTRONICS
ENGINEERS'
HANDBOOK,2/e
Edited by D. G. Fink;
D. Christiansen, Assoc . Editor
2,272 pt», 2, 189 iI/us., 43 photos

Hot off the press , thi s updated and enlarged Sec ond Edit ion ,
prepared by 173 ex pe rt contributors , co ve rs the entire bod y of
knowledge in the field , including new adva nce s in integrate d
circ uits (particularly those rel ated to microproce ssor s) , pul sed
and logic circuits, laser tec hnology , digital rec ordin g of mus ic
and voice, co mputer syste ms, te lecommu nications (espe cially
switching and da ta transmission) and mu ch , much more.
209/812 Pub. Pr., $75.00 Club Pr., $57.50

INTUITIVE IC ELECTRONICS: A
SophistIcated prImer for En ­
gineers and Technicians. By
T. M. Frederiksen. 208 pp ., iI/us.
Covering bot h t he simplest and t he
most complicated IC designs, this
lively, easy-t o-read volu me provides
a sophi st icated , nonmat hematica l
explanation of th e basic int ern al
mechani sms common to all semi­
con duc t or devices . Gives you a
solid unders ta ndin g of devices li ke
MOS t ransis tors, t he new 12L de­
signs, t he b ipo lar d ig ital logic
fami lies, JFETs, and much more.
2191230 Pub. Pr., $18.50 Club Pr., $14.50

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebel and A. D. Chu. 416 pp ., il­
lu s., over 50 worked-out problems.
Th i s detai led , comprehe ns ive
guide br ings you ri ght up to t he
minute on such newly develo ped
devices as t he PLA, FIFO, CAM,
CC D, an d mag netic b ub b le
memory- as well as all th e stan­
dard sto rage devices from ROMs
a nd RAMs to sh i ft reg i st er s.
An al yzes , ca tegorizes, and ex­
plains in full working detai l more
than 75- different semiconductor
ICs and MBM devices.
58237&-4 Pub. Pr., $24.95 Club Pr., $18.50

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp ., 284 iI/us. At last- a
refe rence guide to mic ropro cessor
ap pl ications to help you make your
systems t ime ly, versati le, and
cost-effect ive. Emphasizing appli­
cat ions that are imme diately use­
fu l, t he 16 exper ts provi de in-depth
treatm ent s of each topic so you can
complete ly analyze, design, con­
struct , and program. Both hard­
ware and software are t horoughly
di scussed .
617/988 Pub. Pr., $35.00
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HOBBYCORNER
Several new sound-generator IC's

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

FIG. 1

in the February 1982 issue of Radio­
Electronics). When using the 76488.
however. do not unthinkingly copy a
76477 circuit because the pinout is
different.

Perhaps more exciting for the average
hobbyist, is the new SN76495. That
beauty is a l6-pin sound generator that
also includes a 125-mWaudio amplifier.
Because there are not as many pins to
allow you access to its innards, the
76495 is somewhat less versatile than
its 24-pin cousins but you can still get a
wide variety of sounds from it. The
76495 does have the advantage of
having a lower price tag, even though
its internal block diagram is almost the
same as the larger versions.

The theory and operation of the 76495
is similar to the discussion for the 76477
in the earlier column. To get you
started , however, here are a couple of
circuits developed by the TI folks .

Figure 1 shows a very simple double
alarm . The application of a positive
voltage (about + 3-volts) at point A pro­
duces a siren-type sound. while a similar
voltage at point B causes a beeping tone.
If you don 't like the frequency of the
alarm. change the values of the capaci­
tor connected to pin 9 and/or the value
of the resistor connected to pin 10.
When you build that circuit, you will
find that there is plenty of volume to get
your attention.

The alarm would be ideal for use as a
front-and-back doorbell. Just run +3­
volts to the pushbutton switch at each
door and connect one to point A and
the other to point B. You could not ask
for a simpler-to-build doorbell for two
separate entrances.

The circuit shown in Fig. 2 is more
complicated, but it gives you an even
better idea of what can be accomplished
with the 76495. With just a handful of
components. that circuit produces a
veritable audio racetrack or real cops­
and-robbers car chase. Press switch S I
and you will get the sound of an engine
revving: S2 gives the sound of a crash :
and S3 produces a tire squeal .

Now. how's that for a little 16-pin
IC? I'm sure you will find many uses
for that versatile IC Incidentally. if
your favorite supplier doesn't have
those Ie's by the time you read this .
keep bugging him. (or slip away to an­
other supplier) .
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able level of sound. To the great ad­
vantage of the builder, the 76488 has a
built-in audio amplifier!

You can connect the output (pin 13)
directly to your speaker. The output
power provided is 125 milliwatts.
Actually, there should be a capacitor
with a value of approximately 100 IJ.F
between pin 13 and the speaker. The
volume is sufficient for games, alarms .
and most other uses. Of course, the
output can be routed to an external
amplifier if you wish to fill a concert
hall .

I won't give you any 76488 circuits
because they are so similar to those of
the 76477, which was covered in the
previous column (see "Hobby Comer,"
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SEVERAL MONTHS AGO WE DISCUSSED

Texas Instruments' 76477 sound-gen­
erator IC If you built (or even read
about) any of the circuits that were
presented, you know just how versatile
that IC is.

Now, Texas Instruments has come
up with three additional sound genera­
tors: the SN76488, the SN76495 and the
SN76489. If you want to produce any
kind of sound other than a simple tone,
you should be familiar with those new
rc:s. too.

The SN76488 is a 24-pin IC that looks
just like the 76477. Functionally, it is
the same in all but one respect. You
will recall that the 76477 requires an ex­
ternal audio-amplifier to produce a use-
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Model 135. First
41/2-Ciigit DMM with
hand-held
convenience . . . $235

beeping sound throw a switch? Or per ­
hap s an entirely differe nt approach is
called for.

A reader from Cincin nat i. Dick
needs a circuit to help him when he
makes a slide present ation . He some­
times run s into some problems be­
cause he find s himself talking. cha nging
slides . sta rting and stopping music . and
changing the brightness of a small spot­
light all within a short period of time.
What he needs is a circuit that will take
care of tho se things for him. requiring
him only to push a button or two oc­
ca sionll y. After all. some of those op­
erations must take place at the same
time. Does anyo ne have any ideas? R-E

Case $10.00 Shipping $3.00

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

ADVANC£ IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

ACCURACY SENSITIVITY

MODEL DCV DCA ACV ACA (J DCV DCA ACV ACA (J

130 0.5 % 1 % ] % 2 % 0 .5 % lOO/N l/' A l OO/N l /,A l OOm(J

131 0 .25 % 0.75 % 1 % 2 % 0.2 % 100/,V l /'A l OO/,V l/'A lOOm(J

135 0.05 % 0.5 % 1 % 1.5 % 0 .2 % l OO/N 10/,A l OO/N l /,A lOOm(J

Rugged DMMs from Keithley - all feature large, b r ight
LCD display , easy-to -use rotary switches, ex ternally accessib le
battery and fuse, lOA current range, diode test capabili ty , low
batter y indicato r , cus h ioned components.

Model13l. Similar Model 130. Our
to Model 130, with most popular model,
increased the price/perfor-
accuracy s139 mance champ . .s125

KEITHLEY

54 WEST 45th STREET, NEW YORK . N Y 10036 2 12·68 7·2224

Reader requests
James McDanie l of Brookfield. IL is

looking for a way to co nvert his direct­
co nnection automotive timing light into
one with an inductive pickup. As he
points out. direct connection into an
elec tro nic ignit ion system can be disas­
trous and it is a shame to throw out an
ot he rwise good timing light. Ha ve any
of you made that co nversion?

J im Nickel of West Allis. WI wou ld
like to find a way to make the alarm of
his digital clock contro l an AC outlet.
Perha ps Jim wants to have hot coffee
when he is awakened . He has tried
several approac hes without notable
success. How wou ld you make tha t

The third new sound-generator IC is
the SN76489. Actually. there are two
similar LC's: the 76489 will dr ive a small
speaker. while the 76489A requires an
ex te rnal amplifier. Those Ies are all
but unbelievable. Both varieties of the
76489 contain three programmab le tone
generators. a programmable attenuator.
a noise source with its own attenuator.
a nd various other goodies . And- now
ge t thi s-there are also registers and an
inte rface for co nnection to the data
lines of a computer !

As you can see . the use of the word
" progra mmable " was deliberate. The
76489 has been designed carefully to be
co mp ute r-controlled. I ca n hardl y wait
until I get mine hoo ked-up to my per­
so na l computer.

Since I ju st received the SN76489. I
have no t yet had the opportunity to run
it th rough its paces . Fro m the descrip­
tion in th e data sheets . it is obvious that
a mul titude of sounds can be generated.
Imagine the so und effects that you can
have with your computer programs . I'll
le t you know in a fut ure co lumn what I
turn up and. in the meanti me. I keep
wonde ring how those guys at TI keep
doing it.

New ci rcuit-board holder
You certainly mus t be awa re of the

variety of circuit-board holders that are
currently on the market. Many of the
ones available have bee n covered in
prev ious columns .

Now. the folks at Bidor Engineering
Company (P.O. Box 1184. Kailua. HI
96734 ). have come up with two new as­
sista nts for those of us who des ign
a nd/o r try out circ uits on solde rless
breadboards before build ing them on
PC boards .

O ne of the problems with the bread­
board/PC board system has bee n the
d ifficult y of drawing the circu it out on
the same-size des ign sheets that are
avai lab le. Bidor offers pads. called Cir­
cuit-Aide. that are made up of 8Yz x 11
inch sheets. One half of ea ch shee t con ­
tain s an e nlarged version of the brea d­
board/PC design- big enough to draw
a nd label on . The other half of eac h
sheet is lined for notes to give you a
complete recor d of the circuit on one
page .

T he othe r pa rt of the new sys tem is a
PC- board holder that is specifically de­
signed for use with those long. nar ro w
boards . Of co urse. it will work with
other types of boards . too . While the
new ho lder attac hes to the front of a
workbench or tab le top. it extends back
access the top of the wor k surface about
ninches. That means that when you flip
the board back toward yo u for solder­
ing. it is still over the tab le and not
hanging out over the floor (resulti ng.
amo ng other things. in fewer holes
burned by hot solder in your wife 's
" best " rug) .
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COMMUNICATIONS CORNER
Digital communications are here

HERB FRIEDMAN, COMMUNICATIONS EDITOR

FIG. 1
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I' M CERTA IN TH AT AT ONE TIME OR
other most people have wanted some­
thing so badly they could almost taste
it. Right now it's a bet that there are
thousand s of amateur radio operators
who can " taste" operation on the
newly authorized frequencies in the 10-,
18-, and 24-MHz bands. While the date
for world-wide exclusive amateur use
is set for I July 1989, the FCC has ad­
vanced the timetable for U.S. participa­
tion. and regular amateur use of 30
meters (10.1-10.15 MHz) has already
began as of I January 1982.

And it' s not just Uncle who is rushing
into the new frequencies. On the other
side of what our school children are
taught is "The world's longest unde­
fended border", the Canadian DOC
(Department of Communications) has
authorized two amateurs to experiment
with digital-communication transmis­
sion in the 30-meter band. The idea is to
get data on the effects of interference
on digital transmission in the high-fre­
quency band s.

I find that con siderably more exciting
than the prospect of simply having
more operating frequencies, because
digital transmission is where communi­
cations " is at. " Essentially, the two
Canadian experimenters are going to
drag amateur radio-kicking and
screaming all the way-into the twentieth
century .

I say "kicking and screaming" be­
cause I well remember the seemingly
endless hassle with the FCC to get 8-

level ASCII permitted on the ham
bands . The amateurs had been locked
into Baudot (5-level) long after 8-level
was virtually the standard for modern
communications. The FCC was still
studying the possible interference ef­
fects from ASCII when FM-station op­
erators had already proven that digital
ASCII was not a bandwidth problem by
successfully tran smitt ing digital on
their SCA subc arriers (the same sub­
carrier that carries "background
music").

Before New York City fell to .the
brink of bankruptcy, the school sys­
tem's FM station had FCC authoriza­
tion for experimenting with digital
transmission of communications and
data using the station's SCA subcarrier.

There were several aspects to the
idea that many of you will find appli­
cable to both amateur and commercial
services.

First there was the problem of reli­
ability . The school system used a " tele­
phone relay " for "emergency" mes­
sages to the schools. One school called
several others ; and they in tum called
others , etc ., etc., and more etceteras.
By the time it was all over, no one
knew for certain who had received the

' message , or what the message really
was about : Nothing gets as scrambled
as a verbal relay after the third trans­
mission . But the biggest problem was
" accountability." otherwise known as
" pinning the blame." No one could dis­
pute a claim that a relay message was

not received as originally transmitted .
The SCA digital transmission would

eliminate all the " relay" problems, be­
cau se every school has a tuner tuned to
the school FM station; and the digital
data could automatically tum on a
printer and simultaneously provide
every school with a "hard copy" of
whatever was transmitted from head­
quarters . No one could claim that the
message got garbled. To avoid the pos­
sibility of someone claiming a computer
foul-up. all data was to be set with
triple redundancy-the receiver would
unscramble the data and print a proper
copy .

A second aspect of the digital sys­
tern-one certain to be used by amateurs
and commercial services-was "store
and forward. " The school headquarters
sends out many universal and specific
messages during the course of a term.
Anything of importance could easily be
transmitted digitally. A typist or word
processor at headquarters would simply
type in the messages on a terminal con­
nected through the dial-up phone sys­
tem to a small computer at the FM sta­
tion . Each message would be encoded
for a specific school group of schools,
district office , all schools, or whatever.
The messages would be accumulated
by the computer all day long. The fol­
lowing morning , say at 9 AM, the com­
puter would transmit each message to
the appropriate schools and offices.
each receiving a hard copy printout at
the start of the day. The computer
could even store messages for delayed
transmission-for example, special
exam reminders for high schools would
be stored at the beginning of the term
and automatically transmitted at the
appropriate times throughout the year.
(The "official" description for that
form of data and communications trans­
mission is store and forward .)

Another problem to be tackled with
digital-data transmission was that of
pupil attendance. For some reason un­
known to me, it was important to have
a record of the school attendance , be­
cause that affected state aid. One idea
was to have the schools phone in the
data to the station's computer (using
voice recognition). The computer would
accumulate the data; if, by a certain
time, the data were not received, the
computer would automatically poll the
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AC·DC Price
Frequency Converter

(USA)Model Accu racy DCV ACV Current Ohm s Response Type

945 ±.05% ---- 1~-1o;V--- 10nA- ----- 10mO- -- Ave rage 1kHz $265
1000 V 700V 2A 20MO Sensing

255 * .03% 10~V- 10~V- 10nA- 100mO- Average 1kHz $295
1000 V 500V 2A 20MO Sensing

245 %.05 % 100~V- 1 00~V- 1"A- 100mO- Average 50kHz $385
1000V 500V 2A 20MO Sens ing

248 *.05% 10~V- 10~V- 10nA- 100mO- RMS 20kHz $385
1000 V 500V 2A 20MO Sensing

258 :::L: .05% 10~V- lO~V- 10nA- 100mO- RMS 20kHz $355
1000V 500V 2A 20MO Sensing

NiCad ba tte ries . Plus its
AC line ope ration, addi­
tional accur acy and fro nt ­
pane l co nfiguratio n give
you the added per form­
ance o f a laboratory/
bench instru ment.

For immediate delivery,
demon stratio n , or instr u­
mentation catalog , just
cont act yo ur local Data
Precision distribu tor
o r call:
(800) l4l-81S0
(800) 892-0S28 in
Massachusetts .

Maintainins the
Intesrity of
Measurement.

.. What' s Illy eXCII.I·e: Well, fo r one
thin g ,_. II/Y homemade fuzz-buster
didn 't work:"

co lumn. You can write to me c/o Radio­
Electronics. 200 Park Ave _Sout h. New
York . NY 10003. R-E
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In fact.we make
two cases!
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hours disposab le battery
life, and the high-contrast
LCD read out , the 94 5 is
an unbeatable instrument
for the field.

Th e Model 255 does
do uble duty , It is a
portabl e instru ment ,
operating 100 ho urs in
the field o n rechargeab le

The leader in 4 11> digit multimeters .

Th ere are times when a
3y, -d igit multimeter just
can 't cut it. When yo u
really need resolving
power, yo u need a
4Y, -DMM. For example, if
yo u're measuring a
15VDC supply, you can
see eve ry milli vo lt of
change o n a 4 y, -d igit in­
stru me nt. But a 3 y, won ' t
show a cha nge o f less
than 10 m illivo lts ,

The Model 94 5
packages the resolution o f
a full-fun ction 4 y, into a
convenient ca lculato r­
style case . With simple
one-ha nd o pe ration, 100

Of co urse , ju st as it took many year,
for the " oldtirners" to acknowledge the
superio rity of SSB compared to AM. it
will take many years for a new group of
oldtimers to find any value in digital
co mmunicat ions. Rut I can 't wait for
the Ca nad ian to repo rt the resu lts of
their digital-communication experi­
men ts. for I believe it will herald the
dawn of a new era in both amateur and
co mmercial co mmu nicat ions . I would
like to get the opinions of readers in
bot h the computer and communications
end of thin gs regarding digital com­
municat ions. If we get enough of a re­
sponse . we 'll consider it a survey and
summarize the comment in a future

non-reporting sc hools. With a hard
co py of the request at the school. and a
soft copy in the compute r's memory. it
was considere d unl ikely that a school
wo uld claim " they forgot. .,

Th ere are man y adva ntages to digital
co mmunications: most likely you can
th ink of a few particularl y tailored to
your interests . A comm on bond. how­
ever. is speed and computer control.
Taking the tail end first. let' s take a
quick look at co mputer co ntro l.

Fo r many. man y years amateur TTY
(Tele type) opera to rs have used " remote
co ntro l" to leave messages for other
TTY o perato rs . It is not unusual for
TTY op erators to leave their receivers
on and turn to a "net" freq uency . An­
other sta tion' coming on the frequency
uses control signa ls to ac tivate the
printers at the receiving stations. The
printers start up. cop y the tran smission
on paper. and then are turn ed off by the
tran smitting station.

Ama teur rad io has ente red the com­
puter age with devices such as the inter­
face board show n in Fig. I. A computer­
based digital-communication system
ca n do exactly the same things as a me­
cha nica l TT Y system: except. instead
of having the who le thing possibly con­
trolled by a time clock, with the mes­
sage tr ansmitted from a punched paper
tape or a magnetic tape recording . a
small user-p rogrammed microproces­
sor wo uld subs titu te for both the timer
and me ssage data bank . In short, the
microprocessor would simply sub­
stitu te for a lot of hard ware.

As far as spee d is conce rned, digital
co mmunications ca n tran smit several
thoughts in less time than an SSB op­
erator can trip the VOC with an "Errr. "
or clearin g of the th roat.

As far as CW is concerned. a rea l
slow digital tr ansmission can print out
at 300 words-per-minute. which is a
mite faster than the average CW keying.

An interesting application of digital
co mmunica tions would involve com­
put er voice recognition . It would be
possible ac tually to sto re digitized
speec h in a co mputer. wa it for a break
in the QR M or QR N. transmit digital
dat a rep resenting the vo ice input in a
fraction of the time it would take for a
rea l-time vo ice tran smission , and then
restore the digital data to speed (arti ­
ficial voice) at the receiving station.
Th at is no big deal because voice-to­
digital-to-hard co py (print) is done
ever y day of the week ove r phone lines.
Co ming out voice instead of hard copy .
and using radio rather than telep hone
line . isn 't a ll that much differe nt.

One of the nice featu res of voice -to­
digital -to-an ything is that there 's a com­
put er on both end s. If the receiving sta­
tion gets a garbled tran smission-even
as little as a single charact er-it ca n
automatica lly interrupt the tran smitting
co mpute r and require a repe at.

CIRCLE 28 ON FREE INFORMATION CAR D
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NO MATTER WHO YOU TALK TO, THE
topic of computers in education seems
to be steeped in controversy nowadays.
Advocates of computer literacy empha­
size the importance of computers to
modem lifestyles and insist that schools
must supply that knowledge in the
classroom; detractors argue that more
emphasis shou ld be place on the 3 R's
and less on extraneous subjects. There
are those who insist that the era of a
computer terminal on every desk is just
around the comer, while others insist
that traditional teaching methods will
never give way to computerized in­
struction. Some teachers enth usiasti­
ca lly espouse the benefits to be gained
from educational software, while
others tremble with fear that a machine
is taking over their jobs. The arguments
go on and on ... but, as in most other
areas of diverse opinion, the answers
lie somewhere in the middle.

The use of computers in education
has certainly not developed at the
speed that many predicted when the
CAl (Computer-Aided Instruction) con­
cept first came into being in the late
50's. But there has been a steady
growth in the use of hardware and soft­
ware in the classroom. And a broade r
view of the whole concept is the reali­
zation that, whether in or out of the
classroom, computers represent a form
of learning that is applicable to all types
of people . The entire revolution in in­
formation technology (including video­
cassettes, cable television , teletext,
viewdata, and all manner of sophisticated
audio/visual presentations) brings vast
amo unts of diverse knowledge into
easy home access . Those techno logies
represent a form of shared knowledge
that can only improve our awareness . If
life is viewed as an eternal school,
wherein learning is a never-ending pro­
cess, modem communication tech­
nologies certainly offer the most versa ­
tile classrooms imaginable.

One of the earliest experiments with
computers as a learning aid occurred at
Stanford University in the early 60's.
Professor Patrick Suppes led a group of
educators , who developed programs
wherein the school's central computers
were used for student lessons, both
within the university and at pilot projects

'Managing Editor, Interlace Age Magazine

Computers in education
LES SPINDLE*

in elementary schools . The resu lts at
the university were quite gratifying:
Those who studied Russian through the
CAl program fared better than those
who took the course in traditional class­
room fashion. The elementary school
tests turned out to be less effect ive.
However, a very promising conclusion
was the fact that the CAl methods did
seem to improve the performance of
students in less-affluent schoo ls, where
the teac hers often had inferior skills.

Meanwhile, one of the most success­
ful CAl timesharing systems was under
development. At the University of Illi­
nois, Dr. Donald Bitzer used a five mil­
lion dollar grant from the National
Science Foundation to develop the
PLATO network. The setup consists of
a large central comp uter, accessed
through the schools via telephone lines
by hundreds of PLATO terminals,
mostly in public schools and universities.
The terminals include a keyboard and
disp lay that presents text, graphics,
and animated illustrations . The catalog
of canned programs offered exceed
5,000 hours of instructional material in
over 240 subject areas, ranging from
first-grade reading to graduate-level law
and engineering. Also offering its own

programming language, TUTOR, the
system enables teac hers to deve lop
their own instructional programs.

While PLATO and other mainframe
educational projec ts provide some ver­
satile and effective teaching programs,
the cost is often proh ibitive for many
secondary and elementary schools. So
companies such as Digital Equipment
Corp. and Hewlett-Packard have tapped
the market by providing CAl course­
ware for microcomputers . Math pro­
grams form the bulk of what is available
presently; there is a very pressing need
for more and better courseware for
microcomputers. The difficulty of find­
ing programmers who have adequate
know ledge of educational principles
contributes to that shortage. And in
true chicken-or-the-egg fashion, the
lack of courseware deters the purchase
of computers by schools .

Besides the cost of the large time­
sharing systems, there is another draw­
back that frequently hampers their ac­
ceptance by many teachers and school
administrators. As more users come on­
line , response time is slower. Young
children become impatient if it takes
too long to access a response. The
effect of being ignored is much the



Non-Linear Systems' tr io of rmru­
scopes are accurate , affordable,
port able . And there 's one to match
nearly every bud get and need .
Standa rd featur es on all models
include an input impedance of 1
megohm with 50 pF; maximum in­
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or - se lectable;
graticule (4x5 division of 0.25"
each); dual power sources operat­
ing eithe r internally from recharge­
ab le lead acid batt eries or exte rna l­
ly from 115 VAC or 230 VAC(50-60
Hz) via plug-in tran sform er ; handy
size (2.9"H x 6.4"W x 8.0"0) and
we ighs just 3 lbs.*

Check the chart be low fo r de­
tails of mod el featur es and specifi­
cations.

The remarkable Touch Test 20 DM M. Wi th
the Touch Test 20 Non-Linear Systems intro ­
duces the 2 lb. 4 oz. test lab . Now, w ith 20
key test functions at your fingert ips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individu al testers.

The new Touch Test 20 D M M features:

• Built in temperature measurement (includ ing probe;
F' and C')

eCapaci tance measurement
• DC Vo ltage (200 MV - l 000V)
• AC Vo ltage (200 MV - l 000V)
• DC Curre nt (200 ~A - l OA)
• AC curren t (200 ~A - l OA)
• Resistance (200 0 - 2OMO)
eDiode Test

home study. industria l train ing. and self­
education. there is already ev idence of
growth.

In actual classroom situa tions. com­
puters are gradually overcoming such
obstacles as the shortage of courseware
and prohibitive schoo l system budgets
-and such less-obvious hindrances as
resistance by teachers who fear for
their jobs-but the expansion is de­
finitely OCCUlTing nonetheless . As tec h­
nology in microcomputers improves on
a day-to-day basis. the devices are
making inroads into every aspect of
our lives. Thoug h it's taken a litt le
longer than expec ted. educa tion will
certainly be no exception. R-E

15MHz

15MHzMS-215

'(Exception: model MS-2JO isslightlydeeper. at8.6",andheavier, at J.6Ibs.).
VIITlCAL IlIfUCt10N TIME

MOIlII. I.Wl\mlH fACTOI lASE
MS-2lO ».iiz 1I)nl'; =div DOS, ~~~s.c/div.

1I)nV to 50\1/div. 0.1, Secto 0.5Sec.
12R<ng<s 21Ranges

1I)nV to50\1/div. 0.1, Secto0.5Sec.
12Rang.. 21R<ng<s

Call For
Spec ial Introductory

Price Of fer

ELEC1Wov»g::c
THE TEST EQUIPMENT

SPECIALISTS

TOLL FREE HOT LINE

• 8~.~~T~:-2~?r.4 ~
NEW YORK.N.Y. 100 36 212·667 ·222.

ac ts with the computer. step by step. to
provide so lutions to problems that
arise. For instance . med ical stude nts
might wa tch as a surgical situa tion is
being described . The stude nts handle
each phase of the ope ratio n and dea l
with the individual complicat ions or.
unique problems that may come up.
The same sort of process can app ly for
legal situations. equipment operations .
or any othe r methodical process that in­
volves making decisions.

Computers in education are neither
proceeding at the break-nec k pace that
was originally projected . nor are they
headed for the debacle that skeptics
predic ted. For such applications as

ADIMIC£ IS PROUD
TO INTRODUCEeNon-Linear Systems

High Quality Oscilloscopes
Backed by

A Two-Year Warranty

same as if the student does not get
prop er atte ntion from his teac her . due
to an overcrow ded classroom. Worse
yet. the waste of valuab le class room
time is not the ideal circumstance for
effic ien t classroom procedures .

Another problem that occurs is the
instance when a system "crashes:' or
otherwise can' t be accessed . Whethe r
due to interference on the phone line.
temporary prob lems in the mainframe
computer. or other de terrents. a
teacher' s schedule can be disrup ted if a
lesson can't be give n as planned .

For th ose reaso ns . smaller computers
used w ithin the sc hoo l system. rather
than individual terminals connec ted to
a remote network. are becoming more
prevalent in the classroom (see Fig. I).
Systems such as the various TRS -80
mod els . A pple Il, Co mmodo re Pet and
the Atari 400 and 800 sys tems are popu­
lar. bec au se they comb ine grap hic
ca pabilities with affo rdability and ease ­
of-use. Software is ava ilable for eac h of
tho se systems. ofte n by outside ven­
dor s. Besides their use in the classroom.
the sys tems are frequentl y used by
parents to give the ir child ren addit ional
educationa l experiences at home. Avail­
able so ftwa re for them includes such
subjects as com puter programm ing.
lang uage s. mathemat ics. music. soc iol­
ogy. grammar. and most other class ­
room studies.

CA l co urses generally fall into three
basic ca tego ries: drill and practice.
tutorial s . and simu lations. Drill and
practice software functio n essentially
as a review process. In teaching basic
math . fo r instan ce . a youngster is given
the probl em on the CRT screen. then is
asked to supply an answer. If the
answer is correct . another problem is
presented: if incorrect. the student is
asked to try agai n. After making two
erro rs . the stude nt is given the answe r.
Co urses in sta te ca pitals. touch typing.
and ot her subjects prese nt quest ions in
a trial-and-er ror fo rmat.

Tu torials are generally more ad­
vance d than drill programs. offering
more in-de pth expos ure to more com­
plex topi cs. Many colleges use tutorial
software for suc h topics as matrix
algebra . science. and medicine. Most
such sys tems come with sets of casse tte
tapes that have two tracks . one for
audio and one for the co mputer. The
use r listen s to the instructions on the
audio track th rough the television
speaker. while the data track displays
writte n information . charts. graphs.
and ot her learning aids on the screen.
At specific points. the computer stop s
the tape and the user is asked to answer
questions on the information presented.

Simulatio n programs are often used
in game app licat ions. but their useful­
ness is much more widespread than
simple rec reat ion. Hypoth etical situa­
tion s are described and the user inter-
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STATE OF SOLID STATE
A look at MOS and CMOS techno logy

ROBERT F. SCOTT. SEMICONDUCTOR EDITOR

FIG. 2

nel is at Vss- or ground potential.
If the inverte r gates are HIGH (logic

" L"), the fl-channel MOSFET is turned
on and the p-channel MOSFET is turned
off . Thu s the output is LOW (logic "0" ).
If the input to the gates is LOW. the
FET' s change states; the fl-channel de­
vice turn s on and the p-ch annel device
turns off. Since the CMOS device can be
compared to two series-connected nor­
mally-open switches. only one of which
can be closed at a time. no current can
flow fromthe supply ground.

The quiescent power consumed by
the CMOS device is extremely low­
equal to the product of supply-voltage
V00 and leakage-current IL . The device
draws appreciable current only during
the transition from logic . '0" to logic
"\" . and vice versa. Therefore. the av­
erage current. and thus the power con­
sumed by the device. is directly propor­
tional to the switching.

The extremely low power consump­
tion . and the fact that thousands ofMOS
devices can be fabricated on a single
chip . makes possible low-cost ICs with
extremely complex circuits for use in
ca lculators. microprocessors. etc .

CMOS devices are not limited to logic
applications. Gates and inverter s can-be
used as osci llato rs. as well as astable
and monostable (one-shot) rnulti vib ra­
tors. An exa mple of that is the R-C oscil­
lator used in the circuit shown in Fig. 2
in last months installment of this depart­
ment (March 1982. issue) .

With this introduct ion to MOS and
CMOS technology. we are ready to ex­
amine some of the more recent technol­
ogy advance s. We'l l do that in future
columns. R-E

(COmplementary-Symmetry MOS-an
RCA des ignat ion) structure.

CMOS device s are most widely used
as logic elements with p-type and fl-type
MOSFET's connected in series on the
same chip as shown in Fig. 2. The de­
vices are norma lly fabricated on n-type
silicon material that serves as the sub­
strate for allof the p-channe l MOSFET's
p+ channels. diodes. and resistors. A
lightly doped p well is diffused into the
n-type base material. Guard bands sur­
round the n-channel and p-channe l
MOS devices to prevent leakage be­
tween the m. The p+ guard band on the
n-channel device serves as the internal
ground or Vss bus. The fl+ guard band
serves as a bus connecting the V00 sup­
ply to allp-channel dev ices.

Figure 3 shows an inverted made us­
ing an n-channel and p-channel en­
hancement-mode FET. The gates are
co nnected in parallel. When a voltage of
given polarity is app lied to the gates.
on ly one transistor can conduct: both
cannot conduct at the same time. The
substrate of the p-channel transistor is
at V00 and the substrate for the fl-chan-

1= von P- CHANNEL MOS

0= GND= Vss TRAN S IS~T R Voo

r-- -\- - S-,
Voo I G I
"""'"'I I I

VssL. 1 ~ Vnn

0----':'--" ~0: f .r;
: G' :VOUTL---l--s J ~

n-CHANNEL
MOS TRANSISTOR Vss

FIG. 3

a

SOURCE 7 f' ORAIN

b

n·TYPESILICON

It all began with the MOS (Metal-Ox­
ide Semiconductor) technology that
gave birth to the MOSFET (MOS Field­
Effect Trans istor). In the MOSFET, a
metal-gate electrode is placed on a sili­
con dioxide insulator as shown in Fig. I.
The drain and source are carrier-doped
p+ regions in the n-type silicon sub­
strate. Normally, that type of MOSFET
acts as an open circuit between the
source and drain until a negative voltage
is applied to the gate . When that hap­
pens, a conducting channel of positively
charged holes permit s current to flow
between the source and drain. (Holes
are the absence of electrons . The cur­
rent carried between source and drain is
equivalent to conduction by posit ive
charges; thus p-type conduction through
a p channel. ) Hole conduction is en­
hanced (increases) as Vos is made more
negative .

An FET of the opposite polarity
(ca lled n-channel- for n-type conduc ­
tion) can be made so current is conduct­
ed between source and drain by elec­
trons when a positive voltage is app lied
to the gate .

Both 11- and p-type FET's can be fab­
ricated on the same chip to form a CMOS
(Complimentary MOS) or COS/MOS

FIG. 1

GATE

The past two or three years have
given us many advances in the field of
power semiconductors. Among those
developments are increases in operating
voltage . operating frequency, and
switching speed. The advances in semi­
conductor technology were needed to
keep up with those in power contro l.
switching-type power supplies, Class-D
switching-type hi-fi power amplifiers,
and other applications requiring fast , ef­
ficient tran sistors capable of handling
high voltages and current.

(/J
o
z
o
a:
b
ill
...J
ill

6s«
a:

114



HITACHI
lOOMHz

OSCILLOSCOPE
MODEL V·I050

V·550B 50MHz, DUAL TRACE DELAYED SWEEP
PORTABLE OSCILLOSCOPE

Variable Hold-off
Circuitry Facilitates
Pulse Measurement

Delayed sweep
permits 1,000 X
Magnification

CALL FOR
INTRODUCTORY

OFFER

AT LAST A lOOMHz OSCILLOSCOPE
WORTH WAITING FOR

WITH NO WAITING

• 20kV CRT supply
• Large, bright 8 x 10 cm screen
• Four-trace operation (Ch1, Ch2, A trigger, B trigger)
• High sensitivity500 uV/div (5MHz)
• High accuracy ± 2% ( + 100C to 35°C)
• Alternate tim~a\ES3>~~n
• Full T"V. t~~~g \ , r--- - - - - ---"

~~ IN STOCK FOR

('O.C~;~i lSOBNB31 ~,,,, ,","i:~~:::ti:E~:~~'~:Od
metal hac p

~ VERTICfI en lcal Channels) ~
U Bandwidt ~

ODC to at leas l00MHz and rise time 3.5ns or less. lJl:' to at least 5MHzand rise time
"'{ 70ns or less at 10 X magnification. Lower ·3db point, ,K coupling 10Hz or less. lOx

probe: 1Hz or less. "'!:.
H~RIZE»~~ION ~

~C\~5!t. to O.5s1div. in 23 calibrated stepas 1, ..5 4e\N.,ce. Uncalibrated continuous
c- control between steps 1: < 2.5 t"\ t-t""r'"

Time Base B \ -e \ '
20nsldiv. to SOmsldiv'fl ) (J\(:alibrnted steps 1-2-5 sequence. lOx mag extends fastest
sweep rate toArpItQ'j I"
C Ii r~w~~e1'ay

1. 'n~calibrated contro l between 0.5 and lOx time base A setting.

ADIIAM2 IS PROUD
TO INTRODUCE

The ~HITACHI Line
of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by

A Two-Year Warranty

ADtIA~
ELECTRON~

V-202 s V352
20MHz s 35MHz DUAL TRACE

OSCILLOSCOPES

ll3'\l~'~EW1. Square1ikT with intern~· IE.
(illumi naQd seal

2. High-accUfacy vol is and time axis
set at ± 3 era,(certifie at 10° to 35\~\-\ s

3. High-sensit~ty l mv/dlv 't.J
4. Low drift CO
5. Dynamic ran~ 8 div. \ \-e

c;:. LaIJ-el.,1.o
6. TV sync-separator cir-elf\tQ
7. Built-in signal~e'c1y ) ine (V-352)

8. X-Y operation

9. Sweep-time magnifier (10 times)

10. Trace rotation system

11. Fine-adjusting, click-positioning function

THE TEST EaUIPMENT
SPECIALISTS

•
TOLL FREE.HOT LINE~

. .,. 800-223-0474 ~

• Large, Bright 8 x 10cm Screen
• High Sensitivity 1mv/div

(lOMHz)
• 5 ns/div Sweep Rate
• 3rd Channel Display

(Trigger View)

• Variable Trigger
Hold-off

• Full TV Triggering
• Single Sweep
• Automatic Focus

Correction
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224



SERVICE CL NIC
An unusual overvoltage-protection circuit

JACK DARR, SERVICE EDITOR

POWER TRANSFORMER NEEDED
I need a power transformer for an Allied

83 YU 146 scope that uses a 5CP1 CRT,
and can't get it from Allied Radio. Can you
help me?-A.Y., Beaver Dam, WI

A Triad R45C should work nicely . It
has a 4oo-0-4oo-volt B+ secondary and
an 8oo-volt HV secondary . In most
scopes. the HV seco ndary is tied to one
end of the B+ winding to produce
+ 1200 volt s and. while the 5CPI is a
PDA (Post Deflection Acceleration)
type . it doesn 't require that high volt­
age- the B+ alone should do the job .

The transformer also has a 5.3-volt
secondary winding rated at 0.6 amps;
that should power the heater.

You 've got a good old scope. and it
should give you good service for a long
while .

INTERMITTENT PREAMP
Eight years ago I built a Dynaco PAT-4

preamp from a kit and until recently It's
worked fine . Lately, the left phono-Input
has gone dead about every three or four
months. I traced the problem to the first
preamp stage (Q1 and Q2). WhenI touched
a screwdriver to the base of Q2, I got a
"pop" and the circuit came back to me.
I've resoldered all the connections on the
PC board, but the circuit stili dies from

checked. If it is there . but the relay
doe s not close , you should check the
coil for continuity or an open ground
connection . If the coil is good. check
Q20 I for a short . because that could
also keep the relay from energizing;
also check the Zener. If you are unsure
whether that section is the cause of
your problem , try pushing the relay
contacts closed. using an insulated
too l. If the set works. you can be cer­
tain that you are on the right track .

One final note. in the Sams Photo/ act
schematic for the set (No. 1599-2). the
relay is drawn in the energized state
with the co ntacts closed. Be careful.
because that can confuse you; I was
confused for a moment.

It' s a very inte res ting circuit and.
fortunately. one that should be quite
easy to se rvice. Have fun! R-E

SERVICE
QUESTIONS

+174VTO
HORIZ.
OUTPUT

+
1 400llF

Both sets of contacts close . The ones
across the thermi stor short it out , al­
lowing the full AC voltage to be applied
to the primary . The other set of con­
tact s connect the DC supply with the
horizontal-output stage , and we're off
and running .

The most interesting part of this
scheme is the overvoltage-protection
circuit. There is a Zener diode connected
between the +40-volt line and the base
of Q201. That transistor' s collector and
emitter are connected across the relay
coil. Normally, Q20I is cut off and has
no effect on the relay ' s operation. But
if the DC volt ages go too high. the
Zener diode conducts. That applies a
volt age to the base of the tran sistor
causing it to conduct and short out the
relay's coil, which opens the contact s.
The open contacts in the high-voltage
supply kills the high voltage and the
sweep. and the open contacts acro ss
the thermistor put the thermi stor back
in series with the primary. Putting the
thermistor back in the circuit almost in­
stantly drops the voltage to the primary
to about 2-volts AC. Thus. the hori­
zontal-output stage, the high-voltage
supply, and the power transformer are
protected by this circuit.

The problem that the reader who
brought the circuit to my attention had
was that the relay did not close . He
noted that when the set was first turned
on. the pulse did appear on the +40­
volt line , but that the voltage dropped
rapidly to zero. The presence of the
pulse is the first th ing that should be

TO
+28V,
ETC.

FIG. 1

+174V
r----*--~---.-- SOURCE

+4OVoe--+I-.-_ SO URCE

RY201 ·a

A READ ER WROTE IN ABOUT A PROBLE M
in an RCA CTC-74AA chassis. Looking
it up, I found that the set was a solid­
state 1976 model with an unusual fea­
ture-it used an electro-mechanical re­
lay in the overvoltage-protection circuit.
Of course , that was the circuit that was
giving the reader prob lems. I thought
the circuit was unusual enough to merit
discussion here.

The complete circuit is shown in Fig.
1. The relay is a DPDT type . One set of
contacts is connected across the PTC
(Pos itive Temperature Coefficient)
thermistor that is in series with the
primary of the power transformer. The
second set of contacts is in the + 174­
volt DC supply line to the horizontal­
output stage . The action of that circuit
invol ves some very critical timing.

At tum on , the relay's contact s are
open . Having a postive temperatu re co­
efficient , the thermistor has a low resis­
tance, about 15 ohm s, when cold . As
things heat up , its resistance rises rather
quickly . When power is applied, the
thermistor conducts ju st long enough to
allow a pulse of AC to reach the primary.
That , of course , generates a DC pulse
in the seconda ry.

The DC pulse develops the + I74-volt
DC source voltage. That is dropped to
about +40 volts by the 82oo-ohm resis­
tor and is fed to the relay coil. In­
cidently, that is a 2000-ohm coil and
on ly a few milliamps are required to
energize the relay.

The fun begins when the pulse
reaches the coi l, energizing the relay .
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Pat. No.
4,243,933

COLINEUS.SALES & STOCKINGSOURCE

Your Probe Specialists

PROBES, INC.m

KEY ADDITIONAL FEATURES:
• 100 MHz bandwidth· Sharp heavy duty

tip (BNC pin diameter)
• Break resistant center conductor
• Slender, flexible cable' 1.5 meters
• Wide compensation range· Fits all

scopes
• Ground reference can be activated at tip
• Includes SPRUNG HOOK, I.C

ADAPTOR, BNC ADAPTOR,
INSULATING TIP and TRIMMER
TOOL accessories se nd for our FREE

brochure todayI

Data Precision Division of Analog ic Corpora ti on, .
Elec tronics Avenue, Danvers, MA 01923, 617 246-1600 TELEX (0650) 921819.

Plug in the capaci~~Jr~g~, and read

t~~ ~~F:~~b~~~; 0/:~~7~r;~~'i;ri~f d~ga~~a~~ec~:~~.r
bata preciSIon ~o~ easy pushbutton:d t~e exclusIVe
it's tryat eas~s ~oe1999 microf~r~~~'uft (patent ed)A 05" high
0.1 plcofara It " measuremen for a full year. on the
"Acharge/Avo10/ basic accuracy h eyes and easy

Ids its + O. /0 • easy on t e standard
n~uid CryStal 1~S~6~y~;urs opera~:o;;z~na~d light weight
battery - ut he Model 938's smaneed it. $219 00
9V bat.tery. to carry where y~~e budget - on ly h t yoU
make It easy, all it's easY on warranty. Just w a

But best ° I t with a 2-year
(USA) f c~m&raeprec is ion i l Data prec is ion
expec~, rbo

'e
from stock at a

Ava/ a

C~p;citan~~19.
Maae Easy-- ~~~

r local Data .'
contact Y°l! 'b tor or phone: . .~
precision dlstrl. uMassachusetts, .~
(800) 343-8150, '" t..-~
(800) 892·0528.

~EL1:JATA PRECISIOr-5 '
DI VISION OF ANALOGIC CORPORATION

ORDER YOUR S TODAY! 24 hr. delivery.
SATISFACTION GUARANTEED or complete
refund if returned within 10 days after receipt.

P.O. BOX 2113, LA JOLLA, CA 92038
N01E: Check or rroney order must accompany each order except
where credit approval previoosly received. Postage and handling
included in price. Add 6% sales tax for California delivery.

LOSS OF HIGH VOLTAGE
I ju st saw your reply to R.A.H. of

Fort Hood . TX on the loss of high
voltage, where the neon lamp nea r the
high-volt age rectifier glowe d (Radio­
Electronics, May, 1980). Your answer
was co rrect. but you may have over­
looked one thing. In many cases like
that. look for an open horizontal-yoke
wind ing. especially if all of the high­
voltage tu bes are OK. Unplugging the
yoke will restore the high voltage on
most GE and Zenith sets, but not Sears.
Sy lvania, etc . If the neon lights. it elim­
inates the flyback and tubes. and points
to the yoke as the prob lem. Hope this
wo rks!-Bill S ully . S tratford. CT

time to t ime and has to be revived with the
screwdriver. Do you have any Ideas?-J.F.,
Manitowoc, WI

You've already done one of the things
I wo uld have suggested-bad solder
joints are frequent ly the cause of inter­
mittents. The other major case is inter­
mitte nt ly open low-voltage electro lytic
capac itors used for coupling. Your
problem cou ld be C 1 at the input of this
stage . or C4 at the output. Don ' t rely on
te st ing the capac itors outside the cir­
cuit-i- I 've found that the heat involved
in de so ldering them sometimes heals
the open jo int. I'd suggest that you re­
place one or bot h of them and see if that
doe sn't help .

TUBE BREAKER
A Quasar TW-934 came In with the 6LF6

tube dead and the glass envelope broken.
I checked several things, replaced the
tube, and sent the set back. Two weeks

TRIPLER PROBLEM
I got a Sylvania CX4 161W with no

vert ical sweep and fixed that prob lem
but the n had bad retrace lines. I couldn' t
get them out by red ucing screen volt­
age s . etc .. so I ret urned the set to its
ow ner.

Two da ys later he called and said it
was making a " snapping" sound. I
fou nd that the tripler had a hole bumed
in its underside and was arcing to ground
Changing the tripler fixed that and the
retrace problem. I never heard of that
happening, but it did .-Bill Draeb,
Kewaun ee , WI

Ne ither ha ve I, Bill, hut I' ll believe
any thing at this stage of the game.'

SONY REGULATORS
Sergea nt R. Hendricks writes from

German y that he ha s discovered some­
thing about Sony voltage regulators.
He says that. after rep lacing bad part s,
he chec ks the regulat ors without the set
load . Unde r those conditions. the B+
voltage rises to almost the full supply­
vo ltage. Hooking a l500-ohm. 20-watt
resisto r between B-1- and grou nd will
allow yo u to verify that the regulator' s
ope rat ing properly.
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EQUIPMENT REPORTS

co ntinued fro m page 24

we re so mew hat difficult to read . Also.
bear in mind that " copy does not mean
ca rbon. Us ing sheets of letter-size
paper. the origin al and two NCR (No
Carbon Required) copies just barely
slipped through. The original and three
NC R's required con siderabl e care to
load. Unless a Mylar ca rbo n film was
used it was somew hat difficult to make
" ca rbo n copi es" using single sheets
because it was difficult to load single
sheets interspersed with ordinary
ca rbon paper. Pape r rolls that con­
sisted of facto ry interleaved original.
ca rbon and "second sheet" (copy)
we re more con venient bec ause the y
fed through smoothly and without any
bother. Actually. roll paper proves the
most convenient to use : and irs cer­
ta inly inex pensive if you purchase the
ordinary teletype-paper grade.

One nice feature is that the paper
ca n be rolled backwards or forwards
whether the power is on or off. Typical
of matri x printers . the print line is low.
out of sight. If you print one line you
can roll the paper forward to check
co py and then roll it back for additional
printing ; ir s not nece ssar y to turn off

continued 0/1 page 154

later , back it came-again with a dead
6LF6 and broken glass. All my readings
are in the ballpark. Something's causing
this problem, but I don 't know what.­
C.H., Alplaus, NY

Thi s isn't a new complaint-some of
the olde r RCA 's used to have it. along
with othe r sets. The most likely cause
is a fa ilure of the horizont al dri ve to the
grid of the 6L F6. That' will make the
tube draw a tremendous current. over
heating it to the point whe re the en­
velope shatters.

Check the whole horizontal-oscillator
c ircuit- especially the co nnec tion
between the plate and the 6LF6's grid.
Tap on thin gs and look closely for any
signs of a bad solder-joint.

Also . find out from the owner
whethe r the set failed at tum-on. or
afte r it had bee n playing a while . If it
quit when it was turned on, the oscillator
may not be start ing. Replace C23 and
C24. the fee dback capacito rs across
the osc illator co il.

INTERMITTENT VERTICAL SWEEP
I have a vertical sweep problem in this

Admiral 2K2084. I've replaced all of the
capacitors in the vertical sweep circuit,
but about 10% of the time you only get a
horizontal line when the set comes on.
When I try to take readings, the set begins
to operate normally. I've used new tubes,
etc. What is going on?-J.C. Whittier, CA

It sounds like you have an intermit­
tent so lder joint somewhere in the feed­
bac k loop between the plate of the
vertica l-output tube and the grid of the
osc illato r tub e . When you touch it with
the test equipment. the tiny transient
you ca use "fixes" the bad joint. Start
at the plate of the vertical-output tube
and go through the whole circuit. re­
solde ring every joint. Thi s may be a
shotgun method . but sometimes irs the
bes t way to handle something like this.
T here a ren' t that man y parts in this cir ­
cu it anyway. Also . flex the PC board in
thi s a rea . a hairline crack co uld cause
the sa me problem.

DARK BAR
This Quasar TS·938 has a dark vertical

bar near the left side of the screen. Also, if
left on for a short period of time (about 2
minutes), 0-12 in the power supply shorts.
Changing the OA-F panel did not help .­
W.O., Kewaunee, WI

That has happened before. The cause
seems to be leakage or internal arcing
in the high-voltage rec tifier: that gen­
erates a burst of RF that blank s the
raster. Th e cu re is to try a new rectifier.

On the diode that keeps blowing .
make sure that the replacement is a fast
recovery type. That sounds like a typi
cal case of using the wrong type of diode
in a horizontal-frequ enc y circuit. Th e
wrong kind of diode usually lasts about
2 minutes or less . R-E

15MHz. Dual Trace.
1mV /Div to 2V/ Div.

11 Ranges. Auto Fix Triggering

30MHz, Dual Trace.
1mV/ Div to 2V/ Div.

11 Ranges. Auto Fix Triggering

. .. in stock now at your local
SOLTEC ®DISTRIBUTOR

SOLTEC®
CORPORATION

11684 Pendleton St . Sun Valley. CA 91352
Toll Free: 1-800-423-2344

or. in Cal if. 1-213-767-0044

Pana
Scopes
from SOLTEC~

CORPORAT IO N

15MHz. SingleTrace.
1mV/Div to 2V/ Div..

11 Ranges. Auto Fix Triggering

20MHz, Dual Trace.
1mV/ Div to 2V/ Div.

11 Ranges. Auto Fix Triggering

(f)

o
Z
o
a:
t­
o
ill
...J
ill

6
(5
<{
a:

118 CIRCL E 33 ON FREE INFORMATION CARD



NEW PRODUCTS
For more detai Is use free

information card inside back cover.
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Channels 3 or 4. The interface circuit is
compatible with a wide variety of satell ite
receivers.

A unique feature of tHemodel W -470P is
the independently controlled audio-video
levels . If the user receives a strong/good
video signal , the audio can be strength-

_.':8~:'\' .

RF MODULATOR, model VV-470P, takes
the audio and video signals from the satel­
lite receiver, modulates an RF carrier and
outputs the RF signal on a standard 75­
ohm " F" connector-for viewing on

A 50-foot spool of wire permits about
200 daisy-chained or 150 post-to-post
seven-turn wraps, with an average lead
length of two inches. The 300-foot spool
gives up to 1200 daisy-chained or 900
post-to-post terminat ions . The wire is
available with black, blue , green , red,
white, and yellow Tefzel insulation.

The model P184-1, with a 50-foot spool ,
is priced at $39.00. The optional 300-foot
spool bracket is $12.40. Packages with
two 50-foot spools of Tefzel insulated wire
are $5.67, while 300-foot spools are
$15.73 .-Vector Electronic Company,
12460 Gladstone Avenue, Sylmar , CA
91342.

WIRE-WRAPPING TOOL, model P184-1
uses Vector's patented Slit-N-Wrap con­
cept, which permits wrapped-wiring with­
out measuring, cutting , or stripping.
Tefzel-insulated 28-gauge wire is routed
through the tool's center past a knife-edge
in the bit where the insulation is split
lengthwise. As the tool is rotated on the
post, the insulation parts, making a gas­
tight, metal-to-metal contact with the post.
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6 POPULAR SIZES AVAILABLE
From digest size to newspaper size!
Popular letter and magazine size (9" x
11%", 3 3,4 " box width) - 8 for $ 13 . 59.
25 for $31. 95 prepaid. Sturdy , heavy­
duty fiberboard will last for years !
Charge it! Call or mal ! coupon today.

----------------------------

End Clutter! Find it fast ­
the first time with handy, husky,

heavy duty fiberboard

SHELF FILES
Eliminate the mess of loose magazin es,
catalogs and newspapers. Find what you want
when you want it by using these handy shelf or desk top

files. Adhesive ID labels included.

DCheck for
1---"::..::...-=!..-f-=.:..-+----,-...::.::::"=:---+....,..,:~,.,....,f_.:=_'__'_7_'_____l Free Catalog

I enclose $_ _
L-- L-=--'---"':>=-'='----'--=-'-'--''''--"'-----__---' lull payment. Ship

o Charge it to 0 Visa0 Mastercharge TOTAL: postpaid.
Acct. No. Exp. Qate _

Name
Address _

• City/State/Zip ,
, Illinois Residents add 6% SalesTax. please.Other sizes from digest to newspaperavailable. ",-------------------------------------

LIST - '175.00

ONLY
$149.95

INTRODUCTORY PRICE

212-531-9004

DOWN CONVERTER/ANTENNA
COMBINATION

• 2 MICROWA VE PREAMP STAGES for maximum gain
• ONE PIECE CONSTRUCTION simplifies insUIl.tion
• A LUMINUM AND ZINC PLATED STEEL for dur ability
• BUILT IN AlB SWITCH wit h more than 95dB isolation
• 2.1-2.6 GHz Cowf'S all ham. comlMf'C i. 1~ ITFS

cNnneh

1933 ROCKAWAY PARKWAY
BROOKLYN, N.Y. 11238

DEALER INQUIRIES INVITED

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS

YOU GET: 75' down lt.ct
3' jumper

300 ohm matching tr."sfOf"INf
detail~ instruc tions

MODEL DCV-1-A

VN ", of en)oyment are you", with our model OCV-l-A. Two pre.mp st~ cou pled
wit'" the YlOi Int tnnalhousing providl • typical systtm gain of 53dB.

TRITON
MARKETING CORP.
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BJl1JIJSJ
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinoi s 60635 • 312/889-9087

IntI. s ts., 6460 W. Cort la nd St ., Chicago , IL 60635
Canad ia n Sales; Atlas Elect ron ics, Ontar io

CIRCLE 39 ON FREE INFORMATION CARD

Now you can save time and reduce call­
backs by field testing most any monitor
or computer-terminal CRT The
B&K-PRECISION 467 CRT restorerl
analyzer provide a definite "yes or no" an­
swer to tube condition on an easy-to-read
meter. It offers fast set-up and testing and
measures true dynamic beam current. All
CRTs are checked identically-including
all color " in-line" and "one-gun" types.
Checks virtu ally all types of terminal CRTs.

In addi ti on, the 467 offers a powerfu l
dig ita lly controlled CRT restorati on
met hod so th at you' ll be able to extend
the l ife of many " bad" CRTs and
guara ntee res ults.

• Exclusive multiplex technique tests
all three guns of a color CRT
simultaneously

• Exclusive circuit tests focus-electrode
lead continuity

• Obsolescence proof : perpetual set-up
charts available

• Improves profitability by reducing call­
backs-repair a terminal in one trip
instead of two!

• Entirely self contained; weighs only
10 pounds

For add it io na l info rmation and th e
name of your local distributor, call to ll ­
free 800-621-4627.

Test
computer
terminal

___CRTs_
with a

BitK-PRECISIOM
portable

CRTanalyzer

There is a two-step prescaler fo r fre­
quency measurement. Input impedance is
1 megohm for direct and f irst prescaler,
and 50 ohms for second prescaler. Sensi ­
tivity for the sine wave is 35 mi llivolts RMS
across all ranges. There is a two -step low­
pass filter, two-step attenuator, AC or DC
coupling select for the 1-megohm input,
and trigger-level control with an LED
indicator.

Both channels have trigger outputs. By
monito ring this output on an oscilloscope,
a precise trigger point can be selected,
and stable and accurate t riggering can be
assured for complex waveforms.

The t ime base is a one-part-per-m illion,
tr irnrnable. modular TCXO. There are 1­
MHz and 10-MHz time-base outputs pro ­
vided . Those time-base outputs can be
connected to the inputs to test the front
end , or they can be used as signal sources
for other equipment. There is a test mode
which applies the time base internally to
the counter section , and ver ifies the op­
eration of the t ime base and logic, apart
from the front end .

The model 310 is priced at $420.00.­
FSI, 1894 Commercenter #105, San Ber­
nardino, CA 92408.
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ened easily to complement the video
signal.

Differential gain erro rs are minimized,
thus decreasing the effects of chroma­
nance disturbance, and adjacent-channel
interference is also minimized, virtually
eliminating cross-talk. The front-pane l
controls are easy to operate, and the size
is compact: 4Va x 3% x 8% inches. The
model VV-470P is priced at $121.00.­
Showtime Video Ventures, 2715 5th Street,
Ti llamook, OR 94714.

COUNTER/TIMER, model 310, has five­
functions and two-channels, and measures
frequency, period, un it , frequency-ratio,
and time. It has four gates times from 10
milliseconds to 10 seconds. The 8-dig it
display is V2-inch LED's. Stab le triggering
is assured from DC to the limit of all
ranges, and there are also self-test
features.

LOG AMPLIFIER, model LPA-1305, is de­
signed primarily to detect aud io signal s
and eliminate the need for computations
of vo ltage levels to relative dB levels,
normally associated with swept-frequency
measurements. The unit is compatible with

1-9 10 up
Ea. Ea.

MODEL 6020

DC-20 MH z dua l trace @ 5mV to
10V/Div on 11 ranges. Operating
modes Ch 1, Ch 2 , dua l, add, sub.,
c ho p, X-Y. Sweep T im e 0 .5}J.sec to
0.5 sec /Div on 19 rang es plus X5
mag. 5 t rigg er selections; 3 filters;
auto f ree run; TV-V/H. 5112" rect.
CRT w ith in t ernal graticle and 2kV
accele ration. TIL intensity modu­
lat ion. Swi tching regulator power
suppl y. Com es co mplete with two
10:1 hoo k-on pro bes. Detachable 3
conducto r AC cord , spare fuses,
and fu ll one year ltd. warranty.

The FEATURES
you want in a

20 M Hz DUAL TRACE
OSC ILLOSCOPE

MS-6020
Descri bed $649.00 $585.00

MS-6021
wi th Delay
Sweep 699.00 630.00

MS-61 20
w ith Built - in
3112 DM M 765.00 690.00

At PRICES you
can AFFORD!

Available at selected distributors
or wri te/phone:

NORTH ~SOARl
AMERICAN ~coq)orationJ

1126 Corne ll Avenue
Cherry Hil l, NJ 08002
Tel. (609) 488-1060
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mos t low-frequency sweep generators.
The model LPA-1305 is used to convert a

linear frequency-response envelope to a
logarithmic DC ou tput, enabl ing relat ive
dB values to be measured directly from a
linear scale, such as an osc illoscope
grat icule. After setting the amplifier's at­
tenuator controls, a standard linear scale
may be calibrated to equal increments of
dB values.

The unit features linear or logarithmic
amplitude operation and a 20-Hz to 300­
kHz bandwidth over an operating input
range of -70 dBV to +40 dBV. There are
three ad just able frquency markers and a
built-in linear-detector circu it, wh ich has a
sw itchable fast/slow response t ime fo r av­
erage read ings of noisy waveforms. The
human-engineered front-panel design in­
sures s imple operation, making the device
well su ited for the production line , as well
as for design envi ronments. The model
LPA-1305 is priced at $440.00.-Leader
Instruments Corporation, 380 Oser Ave­
nue , Hauppage, L1, NY 11788.

VOLTAGE & CONTINUITY TESTERS,
model 202 and model 203 are AC/DC and
providebasic voltage and cont inu ity test­
ing with burn-out and overload protection .
They cover all commonly encountered
needs in the home, farm, car , boat, and
most shop electr ical work. These portable
units may be operated on one 1.5-volt
battery.

The continuity function may be used to
obtain an approximate circuit-resistance
reading. The meter deflection is merely
referenced to an auxiliary chart to estimte
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the resistance of the circuit.
The vo ltage ranges of the model .202

(shown at right in photo) are 12, 24,120,240
VAC, 1.5, '6, 9, 12,22.5 VDC. Its continuity
ranges are 0-150,000 ohms (appox imately
10,000 ohms at half scale ). Overload pro­
tect ion is automatic onall ranges up to 250
vol ts.

The voltage ranges of the model 203
(show n at left in pho to ) are 1.5-480 VAC or
VDC, and its cont inuity ranges are 0­
100,000 ohms (approximately 7000 ohms
at half scale). Overload protection is auto­
matic on all ranges up to 500 volts .

The overload protection on both mode ls
is des igned internally to eliminate
nuisance fuse blows

ESR METER
checks electrolytics

IN-CIRCUIT and is TV shop
FIELD-TESTED:

The most fantastic instrument I've
ever bought-Bill ings, Mt. Used it
3 months; it only missed once­
Marinette, W is. (Typical) . Squeal
& no sync: 3 bad caps in B + &
AGC; Many Thanks-Taos, N.M.
Please ship another; very satis­
fied -Glen Rock, Pa. It's fantastic
-St. Joseph, Mo. Please rush ;
heard good reports- Hicksvi lie ,
N. Y. One tremendous meter­
Alexandr ia, Minn . Send your
Super meter; heard about it-No
Olmstead , Ohio. Love that ESR
Meter-Acton, Mass . Used it in ­
tensively for 30 days; it's been
100% effective-Pittsburgh , Pa.

Ideal for prevent i ve ma i ntenance:
measures electrolyte dryness &
shows up int e r m i tten t op e.ns .

60-day Satisfaction Guaran tee.
Send ch eck or M.O . or call

(313) 435-8916 for COD
Or write lor free brochure to:

c:»: Gleclronic~
ESR Brochure $ 99.00

1417 N. Selfridge postpaid
Clawson, Mich . 48017 USA & CAN .
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Addr ess

Name

Compan y
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Card No.

City Sta te/Provid ence/Count ry Postal Code
Unit ed Canada Foreign
States Mexico' Rates'

o 1 year (6 issues) $15 $17 $19
o 2 years (12 iss ues) $28 $32 $36
o 3 years (18 iss ues) $39 $45 $51

' US Funds on US Bank
o Bill VISA 0 Mast erCard 0 Bill me (N. Ameri ca only)

Send to: ROBOTICS AGE, P. O. Box 358, Peterborough, N.H. 03458

INTRODUCE YOURSELF TO THE NEW

ROBOTICS AGETM
The Journal of Inte lligent Machines

Roboti cs Age magazine is changing. We'r e cha nging to reflect the
rapid advances that are being mad e in the field of robotics as the in­
dustr y blossoms through the 1980·s. With Carl Helmers, founding
editor of BYTE mag azine, as its new editor, Robotics Age will bring
its read ers increased in-depth coverag e of exciting topics such as

• artificia l intelligence: • do it yourself domestic robots
the minds of-machin es • principles of friendly

• new prod ucts and reviews int er act ions
• learning by doing • robot enviro nments
Robotics Age, the Journ al of In telligen t Machines, is the ma jor

out let for thought regarding the applications and innova tions of an
age of automation . . . the robots of the home, the office, the factory,
and the mind . Don't miss a single issue coveri ng this fascinati ng
new technology.

YESI I want to introduce myself TOD AY
• to the new Robotics Age.

PAC.TEC~orp.
subsidiary of La France Corp .
Enterprise and Executive Avenu es
Philadelph ia, PA 19153 (215) 365-8400
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You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:
• Att ract ive yet inexpensive . • Durable ABS const ruction .
• Many sizes, colors , accessor ies. • Buil t in
bosses and slots speed component
mount ing. • Available off-the-shel f
from single unit to product ion
quant ities . See them at your
PacTec Distributor. And ask
him for you r free catalog .

An enclosure as
good as your idea.



HICKOKJt~ ..
th e value innovator;~~
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THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue . Creveieno . Obo 44108
12161 541-8060 TWX 810-421.8286

HICKOK LX304
A TOUGH Value
to beat at $99.95

Here is the truly inexpensive, high
performance Digital Multimeter
you've bean look ina forI

Lightweight, but rugged. Accu­
rate . Precise. Reliable. Safe. Easy
to hold and operate with the same
hand. Made in the U.S.A.

Ail the super-durable, high quality
professional meter you need for
service and maintenance work.

• Automatic polarity, zero and
overrange indication

• Easy to read W' high LCD
display

• 'h year battery life in typical use

• Withstands 4 ft. drop test

• Automatic decimal point ,
built-in low battery indicator,
diode and transistor testing
capability

Priced under $100, the
LX 304 offers the best
performance per dollar.

The price of the model 202 is $19.50; the
model 203 costs $24.50.-Triplett Corpo­
ration, One Triplett Drive, Blu ffton , OH
45187.

HIGH-SPEED MODEM BOARD, the
M/LlNK, is an S-100 telecommunicat ions
controller that transmits data eight times
faster than any other modem available on
an S-100 bus . It enables a wide range of
microcomputers to talk to mainframes
over a standard dial-up phone line. THE
M/LINK accommodates error-free data
transmission at 2400 bits per seconds , us­
ing the Bell201C standard and allows alter­
nate data and voice communications.
SDLC or Bi-Sync protocols are PROM­
selected at the t ime of installation.

RADAR DETECTOR, the Fuzzbuster In­
former, uses an advanced integral detec­
tion system that picks up all types of
radar-even the " off" frequency signals
that other units miss entirely. It is com­
pletely automatic ; there are no knobs to
turn or buttons to push : simply plug it in. It
is compact and light enough so that it can
be visor-mounted, and it comes with its
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Where, at 300 baud , it takes 45 seconds
to fill a CRT screen, the M/LlNK, at 2400
baud , performs the same operat ion in 6
seconds. It prov ides either DTMF (Touch­
Tone) or pulsed line dialing, and fea­
tures auto-dialing and auto-answer capa­
bility. Transmit level is -9dBm, receive
level is 0 to -40dBm, and RTS/CTS delay
is jumper-selected 25 or 150 mill iseconds .
The M/LINK is priced at $1500.00.-Micro­
mation Incorporated, 1620 Montgomery
Street, San Franc isco , CA 94111.

SPEAKER SYSTEM, the Realist ic Mach
One Liqu id Cooled speaker (model 40­
4029 ) offers 160-watt power-handling
capacity and 25-20,OOO-Hz response. The
cooling agent is " ferrof luid"- a magnetic
liquid that increases power-handl ing
capacity by improving heat-transfer away
from moving driver elements . The fluid

continued on page /25
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own bracket. The suggested retail price of
the Fuzzbuster Informer is $129.95-Elec­
trolert, Inc., 4949 South 25A, Troy, OH
45373.

A15PRS Phase
Reverser
for balanced lines.

A15AS Microphone
Attenuator-prevents
overload.

A15TG Tone Generator
- 700 Hz signal helps
check levels, connec­
tions, mixer inputs, and
cables.

A15BT Bridging Trans­
former-matches bal­
anced or unbalanced
devices of different
impedances.

A15LA Line Input
Adapter-converts bal­
anced low-impedance
rnic input to line level
input.

A95 and A97 Series
Line Transformers­
make it possible to con­
nect low-impedance
lines to mid- and high­
impedance inputs (or
vice-versa.)

A15RS Response
5haper-slbllance fIlter­
ing, plus flattened
response.

A15HP High Pass
Filter-reduces low­
frequency noises and
proximity effect.

A15LP LowPassFilter­
reduces objectionable
high-frequency noises.

A15PA Presence
Adapter-adds intelligi­
bility and brilliance.

SHURE
TheSound of theProfessionalse

~H ~

Send for the brochure, AL280F
Shure Brothe rs Inc., 222 Hartrey Ave.,

Evanston, IL 60204 .
In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components,

microphones, sound systems and
related circuitr y.

Phasing

Lack of
Presence

fact: These 10 problem solvers in
your toolbox are like 10 new tricks up
your sleeve. Or 10 hours of saved
time . Or money in the bank. They
make molehills out of troubleshooting
mountains, without soldering, or
splicing, or internal equipment
modifications.

Problem: Solution:

Sibilance

High­
Frequency
Noise

Low­
Frequency
Noise

Line Level
to Mic Input

Input
Overload

Trouble­
shooting

Microphone
Impedance
Matching

Matching/
Bridging/
Isolating
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cure the 10 most
common nuisances
in PA instantly
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DELUXE
MOLDED
PLASTIC

CARRYING
CASE

IC-CLIPLEADGROU ND LEAD

Write to: Masco Electronics !
P.O. Box 45922
Los Angeles, Ca 90045

Or call (213)641-2157

_Check or
Money order
_ VISA
_ M.C.
Exp. date

Hi, Lo, Open/ Bad
LED Indicators

CMOS/TTL Switch

WIDE FREQ. RANGE

DC to 50 MHz
MIN. DETECTABLEINPUT PULSEWIDTH

10 nsec.
HIGH INPUT IMPEDANCE

10Mfl
WIDE POWERSUPPLY RANGE

4 .5 to 30VDC
PROTECTED UPTO

+ 120V DC/A C
(INPUT SIGNAL)
PLUS AUDIBLEWARNING

UNPRECEDENTED SPECIFICATIONS A
TECHNICIAN OR HOBBIEST I
CAN'T OVERLOOKl

ID[LP~5~
DIGITAL LOGIC PROBE

NEWBOOKS

EARLY WIRELESS, by Anthony Constable. Midas Books, 12
Dene Way, Speldhurst, Tunbridge Wells, Kent TN3 ONX, Eng­
land. 160 pp including appendix and index; 6% x 9% inches;
hardcover; $19.95.

This is a co llecto r's guide, dea ling with wi reless from the 19th
century-when David Hughes, inventor of the microphone, inad­
vertently produced and detected wi reless waves at his home in
Great Po rtland Street, a stone 's throw from the presen t head­
quarters of the SSG-to the 1930's.

The f irst section deals with " Elect romagent ic Ripples from
earl iest t imes to about 1900;" th e second conti nues the sto ry,
" From Coherers to Valves-From 1897 to the First Worl d War;"
and the th ird part tel ls wha t happened after the war : " Wireless
Goes Public-from the f irst World War to the 1930 's." R-E

103 PROJECTS FOR ELECTRONICS EXPERIMENTERS, by For­
rest F. Mims, III. TAB Books Inc ., Blue Ridge Summit, PA 17214.
308 pp, including index; 5V. x 8% inches; softcover; $8.95.

Each one of the projects in this book is devised for a part icul ar
area of electronics interest, from analog integrated circuits, digi­
tal integ rat ed circu its, analog/digital converters and opto-elec­
t ro nics, th ro ugh a complete range of gizmos, devices, and gad­
gets covering more than 30 different areas. You will f ind projects
like miniature counters. f lashers, and tone generators, as well as
detailed plans for mak ing a TTL sequence-generator; a light­
activated SCR; how to use LED's as light detectors; laser diodes,
voltage multipl iers, and even a silicon solar cell. Written both fo r
the nov ice and the experienced experimenter, there are easy-to­
fol low, step-by-step inst ructions and deta iled drawings, photo­
graphs, tab les, and schematics.
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I-IAMEI3 THE
PRESENTS NEW HM 203

High performance
at

low cost.

$580
(PROBES INCLUDED)

A quality scope,
made in the U.s.A.,
by a company w ith
over 23 years
experience.

Hameg int roduces high perfor mance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. For only $580, the HM 203 has specificat ions normally associated with higher priced

scopes. Bandwidth - DC ....20 MHz. Riset ime 17.5 ns • Over shoot '1% max. • Y amp range 5 rnv/ crn to

20 v/c m • Max. input voltage SOOY. Timebase .5 ~s/cm to .2s / cm • Sweep mag. xS • Trigger 5 Hz to

30 MHz. X:Y plot. Built-in probe calibrator and more. Its sturdy construct ion and light weight ("13 .2 lbs.)

make the HM 203 equally at home in the fie ld and on 'the te st bench.

I-IF\MEG
8&-90 Harbor Rd.

Port Was hington, N.V~ 11050

Tat (5 16) 883-3837 »
1J
JJ
r
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SLOW COMPUTER, model 1861, is de­
signed to introduce elderly victims of
future shock to the world of electronics
very gradually. There are 11 segregated
circuits, loosely connected to a capitol,
and programs must be accepted by a
majority of the ind ividua l circuits before
goi ng to the capito l for implementation.
Each item in a program is subm itted in­
dividually, and the screen shows through

black or white LED's how the random­
select/reject process is proceeding. A re­
jected item must be revised by the user
and resubmitted . Theinstruction manua l
presents a variety of simple programs that
can be loaded with in three months.

Feedback from users has been enthu­
siastic. A shut-in reports, " It' s like gett ing
a letter every week ." A ret ired history
teacher says, "Now I really understand

why we lost the war ." The model 1861 is
priced at 3000 Confederate dolla rs.-Slow
Electronics, Swampside, GA (no zip num­
ber)
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ELECTRONIC COMFORT STATION, The
Allstate, automatically adjusts itself to the
bodily contours of the user, and provides
a selectable variety of sounds, aromas,
and st imu lat ions . The spec ial time-delay
circuit cuts across sube lectronic wor ld­
lines and, in effect, stops the clock. The
user may spend as much subjective time
in The Allstate as he or she desires with­
out inconveniencing ot her potential
patrons; to them it will seem as if the
party before merely entered the station,
closed the door, then immediately re­
opened it and emerged. There is a 12­
variety, 5-speed massage unit, gender­
adaptible. The Allstate carries a three­
year guarantee and is priced at $69.00.
-Ideai Electronics, Erewhon Corner ,
Hong Kong.
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SOFTWARE PACKAGES including a
number of uti lity and application pro­
grams are available from Lack luster Soft­
ware (710 E. 46th St., New York, NY 10081).
Among the most recently introduced of­
ferings are :

*The Electric Eraser-A word-pro­
cessing package that uncreates files
and relocates them elsewhere. Your
guess is as good as ours .
*SKRAM-File scrambler/unsorter.
Will garbage any disk . Gives your
computer something to do when
you 're not using it.
*Sooper Spelgurd-The name speaks
for itse lf .
*General Lecher-An "Interlude"-Iike
program. For dirty old men and
others.
All Lackluster Software programs run­

when they do-under CP/M (please
specify disk system when order ing) .
Prices start at $5.95:
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RECORD/CASSETTE PLAYER, model 69+
(The Torturer) is an enhanced version of
the earl ier model 69 (The Tormentor) with
16K bytes of ROD (Read Only Distortion)
and 16K of RAD (Random Access Dis­
tort ion) , guaranteed to uglify any record
or tape the user wishes to play. The
popu lar front-panel pushbuttons ANNOYING.

BRUTA L. CACAPHONOUS . DEMONIC. and EX­

CRUCIATING are retained in the model 69A.
New features are the two kalaidoscope
modes, whereby the five ranges will auto­
mati cally esca late in order at preselected
time-intervals, or will jump forward or
back randomly. The unlabel led black
pushbutton is for suicide only. The model
69+ is priced at $333.33.-S/M Electron­
ics, 666 Illl Lane, Atlantis. -
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SCM TYPEWRITER SPECIALS
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alum inum and inc ludes a self-c leaning,
no-clog teflon t ip that is replaceable. It is
pr iced at $14.95.-Ungar, 100 W. Manvi lle
St. , Compton, CA 90220. R-E

wound on a brass form . That increases the
magnetic f lux density for improved perfo r­
mance. As a result, .the woo fer pumps out
large vol umes of air : the bass can be felt
down to 25 Hz. The retail price of the
model 40-4029 is $239.95.-Radio Shack,
1800 One Tandy Center, Fort Worth , TX
76102

DESOLDERING PUMP, model 7874, can
be ope rated with one hand, and uses no
external power. A spring-loaded piston
creates a vacuum that removes the molten
solder instantly, and double "0" ring
piston seals achieve maximum vacuum in
a p iston stroke of under two inches. The
piston is set with the thumb and released
by pushbutton for max imum spr ing force.

The model 7874 is made of anodized

HP-1 1C NEW . . call us
HP-12C NEW call us
HP-41C Mem Module . .26.00
HP-41CV .. , .. 243.00
HP-67 . .295.00
HP-97 570.00
Quad Ram call us
Application Pac call us
HP/83 1670.00

INffiEPID $274.00
CLASSIC 12 164.00

s 4200 ,TI-59 $175.00
Call us TI-55 II 39.95

. 8000 Speak & Spell .49.95
155 00 TIProgrammer .. .47.95
3900 MBA . . . . . . . .49.95

HEWLETT-PACKARD

SCM 2200 . .$284.00
SCM 2500 29400

HP/125Computer call us
HP/37E . . .72.00
HP-33C . . 85.00
HP-34C 115.00
HP-38C . .. 114.99
HP-41 C Prog 188.00
HP-41C Printer 285.00
HP-41C CRDRDR 169.00
HP/85 2195.00

All un its shipped in orig inal carto ns wit h accessories
acco rdi ng to ma nufacturer 's specificat ion. Send
money orders , perso nal check 2 weeks to clear. In
Ill ino is add 6% sales tax. Add $6.95 minimum ship­
ping & handlin g charges per uni t. We ship UPS.
Sub ject to avai lab ility . Writte n warranty fo r specific
produ cts can be obtai ned free upon request. Above
prices are for mail orde r and prepaid only. Prices and
spec if ica tions subje ct to cha nge without not ice. Send
mail orde rs..

Complete Microprocessors line, peripherals & Tenminals.
Green 12" Monitor ..$149.00 SOROC IQ 135 .. .795.00
B/W 12" Monitor 119.00 TI-99/4 . .. 379.00
Visicalc 200.00 Epson MX-80 . .call us
Microsoft Z/80 320.00 Color Monitor . . .call us
IDS PRISM 80 cal l us TI-81 0 . .1395.00
TI-745 . . 1440.00 80Column Board ....299.00

COMPUTERS

?talilt'd, !JIfC.
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144

Texas Instruments

continued from page 122

NEW PRODUCTS
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liquid-coo led sectoral midrange horn, and
a heavy-du ty liquid-cooled bullet tweeter
horn in a 28=¥4 x 17% x 12-inch cabinet
with genu ine oiled walnut veneer.

The 15-inch acoustic suspension woof­
er uses a four-layer voice coil , edge-

also he lps to contro l coil t ravel, reducing
waste motion fo r greater linear response.

The model 40-4029 combines a 15-inch
woofer (using a 32-ounce magnet), a

lnvest. Anal .
Accessories .
TI-SSC . ..
PC100C . .
TI BAli .
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MARKET CENTER

CLASSIFIED COMMERCIAL RATE (for firms or mdi vrdua ls offen ng comm ercial prod ucts or
serv ices). $1.65 per word prepaid (no charge for zip code) . . .MINIMUM 15WORDS. 5% discount for
6 issues. 10% for 12 issues within one year . if prepaid .
NON·COMMERCIAL RATE (for individuals who want to buy or sell a persona l item)$1.00 per word
prepaid...no min imum .
ONLY FIRST WORD AND NAME set in bold caps . Add itio nal bold face (not available as all caps) at
10c per word . Al l copy subject to pub lisher's approva l. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER·
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e.. Augu st issue closes May 26). When normal closing date falls
on Sat urday. Sunday. or a holi day. issue closes on preceding worki ng day.

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $1.65 per wo rd (minimum 15 words) to :
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE In which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Education/Instruction () Wanted () _..----.-...-=---0-----=-=---

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

MINI FMMIC

Compact size, only 2"x l ' ·x~~ " . Transmit
to FM radiO 88·108 MHz. Exceptional
audio quality . Transmits stable signal up
to 900 It. Complete kit lncl. case, bat tery
& instructions. Only $13.9 5 . Assembled
$ 18 .95 . Add $1.55 S&H ca . Send t ae
stamp for broch ure.

S.E. Corp., Box 16989-R
Templ e Terr ace, FI 33687

AMATEUR microwave downconverter new 4
stage design out performs ali l he others. Down­
converte r kit $59.95. assemb led $89.95. 6 month
wa rranty. $2.00 for detail s. Send chec k or mon ey
order to : MINIATURE COMMUNICATION, P.O.
Bo x 114. Cudahy. WI53110

MICROWAVE HORN ANTENNA KIT
l.H6 GHz Freq,,,'YRani' 17·19 Ib G~n Kit w/Aslemb~ InstrllCtions $3995'
DownConverterBoard11995" lw/Ant"'" Kit 114.951~
Parts Kit lor Bwd 12995' ill/Ant"'" oc Boatd 1243i1
Compl,t, Patkai' IAnl"" . Bllard &Parts KiU 179.95

MICRDTENNA ASSDCIATES
2335 South 2300 West Salt lake City, Utah 84119

CheckorM0 only - Allow 2~ W!d<s Oel ~,ry ICesl i",I,d!s shippinql
"UtahResidlOts Pi.... Add5\ SalesTax

ELECTRO·music kits. Touch -sensit ive elec­
t ronic pia nos: stri ng synthesi zers : program­
mable drums and orchestra l generato rs: elec­
tron ic organ rotors. G&R ADVANCED ELEC·
TRONIC DESIGNS, INC., P.O. Box 38. Streets­
vi lle. Ontario. L5M 2B7.

SUBSCRIPTION TV PLANS: 2300 MHz Micro­
wave Downconverter plus BONUS UHF system,
both for 515.00! Best systems available, no in­
ternal connections to TV. Parts, PCB's, Kits
available, MCIVISA accepted. Other plans:
Negative Ion Genera tor, Telephone Memory
Dialer , UHFIVHF Antenna Amplifier, Wireless
FM Intercom, $4.00 each. se nd SASE for more
information. COLLINS ELECTRONICS, Box
6424, San Bernardino, CA 92412

ELECTRONIC catalog . Over 4.500 items. Parts &
compo nents. Everything needed by the hobbyist
o r techn ic ian. $2.00 postag e & hand ling (United
States onl y). refu ndable with first $15.00 order.
T & M ELECTRO NICS, 474 East Main Street.
Patchogue. NY 11772 (5161 289-2520

CATALOG of electronic designs. Radio. aud io.
telephone. self def ense & survei liance. Also 100
MPG carburetors. Free detail s. PETER·SCHMITT
ENTERPRISES, # 131. Box 07071. Mi lwaukee.WI
53207-00 71.

81III#I;SJ
KEYBOARD

L KITS
WERSI Organs are demonstrably superior
in overall performance, to Al.Lcornmer­

cia lly bu il t instruments, re.9ardle~s of
price. Best of all , you save 1/2 to 2/3 the
cost with our ea~y to bu ild kits. (Also
factory assemb led) .
And now - after 3 years in research
the totallv .unp recedented "Pianostar'
electronic p iano la nd much morel) has
been unveiled to international raves I
You have to hear it to be lieve itl
Explore the exciting, world of WERSI ,

Free information pjcka.ge .

kll free , 24 hrs . : 1-8 .233-38t
in PA call : 717/299 327 9-5
!lk fo r "WERSI DATA PAK"# 33"
Please specify Piano or Organ

• •
CABLE TV co nverters and equip ment. Plans and
parts . Build or buy. Fo r information send $2.00.
C & D ELECTRONICS, PO Box 21. Jenison . MI
49428

SATELLITE TVRO parabolic alumi num dish.
local materia ls $500. Plans. for mulas $10.00.
WARD MICROWAVE, Bo x 100. Conway . NC
27820

PRINTED circuit boards from sketch or artwork.
Kit pro jec ts . Free details. DANOCINTHS INC.,
Bo x 261. Westland . MI48185

DECODE Mo rse. RTTY. and ASCII signals from
airwaves with new Code-Star. LED reado ut or
connect wit h your computer/printer. Keyboard .
other items also 'available, Kits or assemb led.
MICROCRAFT, Bo x 513R. Thiensvi lle. WI 53092
(4141241-8144

PLANS & KITS

MUSICAL car ho rn 64 tunes. No chips to buy. Kit
w ith case less horn. $31.95. Factory assemb led
w ith horn . $41.95. Add $2.50 shipping . ELEC­
TRONIC SOUND, P.O. Bo x 401951. Garla nd. TX
75040

OSCILLOSCOPE perfo rmance from your un­
modified te levisio n for less than 525. Super sim­
ple. accurate. practica l. Order Tele-Scope circuit
board and plans 58.50. Get two for dual trace
$ 15. MICROGRID, Box 613. Ithaca. NY 14850

MICROWAVE downco nverter kit 5169.00. In­
c ludes everything . Informative cata log on sub­
scription TV products $2.00. J & W ELECTRON·
ICS, P.O. Bo x 61. Cumberland. RI 02864

FREE catalog 99 cent kits . Buy 2 get 1free. Parts,
bargains galore. ALLKIT, 434 West 4th St., West
Islip, NY 11795

$8995 CONVERTS
MICROWAVE TO
VH F TELEVISIO N

COMPLETE INSTRUCT IONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.

CLEAR-VUE ELECTRONICS
<&P.o. Box 600, Rochester, MI 48063"¢);
~ 313-375·9730 ~



* * *COmpVTEA SVPPOAT CEflTEA* * *

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE ELECTRONICS, ONE OF T HE

WORLD'S LARGEST FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, THE UNIQUE
SUPPLIER OF FACTORY FRESH, TOP QUALITY CURRENT PRODUCTION MATERIAL.

1.98
1.98
2.75

2.75
4.95
4.60
7.95
6.95

17.95
17.95
78.00

16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
24 PIN
18 PIN
24 PIN
18 PIN
24 PIN

32 x 8
32 x 8

256 x 4

256 x 4
512 x 4
512 x 4

512 x 8
1024 x 4
1024 x 8

2048 x 4
2048 x 8

PROM'S

VSM2032 VOICE S YNTHESIS
M O D U L E B Y

INST~~~~
• Co mp lete Speech System
• 32 Wo rds and Sy ll ables form ove r

1 Bi lli on Phrases
• Sim ple Digital Inte rf ace TTL
• 5 Vo lt Power Supply Operat io n
Comes with Comp lete Docu rnentati on

only $99.00

OPTOELECTRONICS

74S188N
74S288N

934 17/82S126
93427/82S129
93436/ 7620
93446/7621
93448/7641
93453/7643
93451182S181
82S185/7128
82S191/7138

EPROM, PROM and PAL Program­
m i ng Se r v i c e s Available .
Guaranteed 24 Hour Turnaround
Time. Please Include Truth Table
or Master PROM with your order.

4.50

1.95
3.95
2.85

3.65
1.45
2.65
2.65

32.95
19.95
14.88
36.95

16.95

49.95

49.95

14.95

14.95

L.E.D.

~
LED 209 T·1 3mm Red .10
LED 211 r .i 3mm Green .19

• Deluxe 3500 Page 2-Volume Set LED 212 T-l 3mm Yellow .14
• 55.000 I.C. Devices LED 220 T·1 3/4 5mm Red .11
• 150 Ma nufacturers LED 222T·1 314 5mm Green .24
• 2400 Comp lete Data Sheets LED 224 T·1 3/4 5m m Ye llow .16

from 62 Ma nuf acturers 7 SEGMENT DISPLAYS• Quart erly I.C. Updates
FND 500 1TIL 322 • .99Included in Pric e

Regularly $82.50 FND 507/TIL 321A .99

$69.95 MAN 71A I DL 707R 1.25
ACTIVE 'S PRICE MA N 72A / DL 707 1.25

THE SIMPLE SOLUTION
TO I.C. SELECTION

1982 IC MASTER

Greater choice, easier, faster ordering
and quicker more reliable deliveries.

DYNAMIC RAM'S
P4060· 30 4K (4K x 1) 300 NS 22 PIN 2.65
P4116·20 16K (16K x 1) 2ooN S 16 PIN 2.65
C4164 ·15 64K (64K x 1) 150N S 16 PIN 21.95
C4164·20 64K (64K x 1)2ooNS 16 PIN 19.95

C2532

2101·35
2102·25
P2111·45
P2112·35
P2016-10
P2016·15
P2016·20
Z6132·6PS

STATIC RAM'S
1K (256 x 4) 350NS 22 PIN

1K (l K xl ) 250NS 16 PIN
1K. (256 x 4) 450NS 18 PIN
1K (256 x 4) 350NS 16 PIN
16K (2K x 8) lOONS 24 PIN
16K (2K x 8) 150NS 24 PIN
16K (2K x 8) 200NS 24 PIN
32K (4K x 8) 450NS 28 PIN

EPROM'S
C2708·45 8K (1 K x 8) 450N S 24 PIN
C2716 /TMS2516 16K (2K x 8) 450NS 24 PIN

Si ng le 5 Volt Supply, Inte l Pin Out 5.95
16K (2K x 8) 450NS 24 PIN
3 Power Supply , T I Pin Out
32K (2K x 8) 450NS 24 PIN
T IPin Out
32K (4K x 8) 450NS 24 PIN
Intel Pin Out
64K (8K x 8) 450NS 24 PIN
T I Pin Out
64K (8K x 8) 450NS 24 PIN
Int el Pin Out

C273 2

TMS2716

C2764

- MEMORY SPECIAL
P2114·20 4K (1K x 4) 200NS 18 PIN
P2147·055 4K (4K x l ) 55NS 18 PIN
P5101 ·45L 1K (256 x 4) 450NS 22 PIN

C256 4

Advert isement val id through April 1982

Microprocessor Chip Sets
6800 6500 8080

FAMILY FAMILY FAMILY Z80 FAMILY
6800 CPU 5.65 6502 CPU 7.45 8035 CPU 7 .25 8224 3 .44 Z80·CPU 2.5 MHz 7.55
680 2 C PU 8.65 6504 CPU 765 8039 CPU 7.95 8226 2 .34 Z80A·CPU 4.0 MHz 9.45
6808 CPU 8.45 • 80 80 A CPU 4 .95 8228 4.95 Z80-P10 U ~~~ 6.65
6809 CPU 19 .95 6505 CPU 7.65 8085 CPU 7.95 825 1 5 .95 ~~~~c~~O 2.5 MHz ~ :~~
6810 2 .65 6520 5.95 8155 9 .00 8253 9.95 Z80A-CTC 4.0 MHz 7.65
682 1 2.65 6522 795 8748 36.00 8255 5.05 Z80-DMA 2.5 MHz 17.99
6840 795 • 8755 32.00 8 257 9.95 Z80A·DMA 4.0 MHz 21.99

6845 17:95 6532 10.85 8212 2 .25 8259 109••9955 ~~~:~18 ~~ ~ : ~ ~~ ~ ~~ : :~
6850 2.95 6551 11 .10 821 4 4.25 8279 Z80A.S10/l 4.0 MHz 27.85
6852 3.45 821 6 1 .98 Z80-SIOI2 2.5 MHz 22.45

m~CAO COmPlJTEAS m~s~ti%2 t~ ~ ~~ ~a~'I' ROCKWE L L § SYNERTEK SYM -l ~{ TEXAS INSTRUMENTS m~D~~0{9 ~:~ ~ ~~ ~U~
~ AI M 65 Microcomputer Development TM990/U89 Z80A·DART 4.0 MHz 13.25

" The Protess tonal Compute, ' scaro University Module Active supplies
4K VERSION $474 99 1Kversmn $239.00 " Complete Microcomputer Z80B' 6 MH d .
.uper • 4K version $259.00 Learning Aid'" $299.00 S - • Z ~vlce
Specllli types. Pnces available

Complete documentalion supp lied - write or call for a free brochure upon request.

SCR'S and TRIAC'S
TlCl06D SCR 5 amp 400VTO·202 .39
TIC47 SCR 0.6 amp 200V TO·92 .59
TIC1168 SCR 8 amp 200V TO·220 1.06
TlC116D SCR Bamp 400VTO-220 1.19
TlC1268 SCR 12 amp 200V TO·220 1.18
TIC126D SCR 12 amp 400V TO·220 1.48
TIC2168 Tnac 6 amp 200V TO·220 1.12
TIC216D Tnac 6 amp 400V TO-220 .94
TIC2260 Tnac B amp 400VTO-220 1.10
TIC236D Triac 12 amp 400V TO-220 1.30
TIC246D Tnac 16 amp 400V TO-220 1.60
2N1595 SCR 1 amp 50V TO·220 .65
2N4442 SCR 8 amp 200V TO· 127 1.29
2N6401 SCR 16 amp l 00V TO-220 1.12

PlASTIC POWER
TRANSISTORS

TlP298 .48 TIP41C .69 TIP125 .74
TiP29C .50 TlP428 .69 TlP126 .82
TlP308 .48 TlP42C .74 TIP127 .89
TIP30C .48 TlPl10 .58 TIP140 1.54
TlP31A .49 TlPl11 .64 TIP141 1.84
TlP318 .49 TlP11 2 .72 TIP142 2.05
TIP31C .52 TIP1 15 .56 TIP14 5 1.99
TIP32A .46 TIP116 .64 TIP146 1.99
TIP328 .50 TIP117 .75 TlP1 472.45
TIP32C .56 TIP120 .74 TlP2955 .93
TIP41A .65 TIP121 .64 TlP3055 .75
TlP41B .65 TIP122 .74

~~~
~~'Sa\$Cot\\·

A DIVISION OF FUTURE ELECTRONICS

CIRCLE 77 ON FREE INFORMAnON CARD

TTL CMOS
STANDARD AND CD4001BE .25 CD4073BE .35

LOW POWER SCHOTTKY CD4oo2BE .25 CD4075BE .28
CD4006BE .79 CD4076BE .59

7400N .23 74165N .0' 74LS 125N .4' CD4007BE .24 CD407BBE .28
7401N .25 74166N .0' 7"LSl26N .4' CD400BBE .75 CD45 10BE .64
7402N .24 7<4170N 1.75 74lS132N .58 CD4009BE .39 CD4511BE .99
7403N .24 74172N 3.95 74lS133"; .4. CD40IOBE .39 CD4512BE .99
7404N .26 74173N .79 1.lS136N .42 CD4011BE .25 C04514BE 1.50
7405N .26 74174 N .66 704LS l 38N .55 CD4012BE .25 CD4515BE 1.66
7406N .36 741 75N .66 74l S139 N .55 CD4013BE .39 CD4516BE .75
7407N .41 74176N .n 74l S145 N 1.09 CD4014BE .75 CD45 19BE .45
7408N .26 74178N 1.17 7,(lS,47N 1.96 CD4015BE .75 CD4520BE .70
7409N .28 74119N 1.35 74LS1048N 1.43 CD4016BE .3' CD4522BE .99
7410N .2lI 74180N .75 74l S151N .43 CD4017BE .70 CD4526BE .99
7412N .35 74,82N .52 7"lSl53N .42 CD401BBE .75 CD4527BE 1.47
7413N .42 741S4 N 2.30 74lS155N .87
74UN .44 74185N 2.36 7·ilS l56 N A7 CD4019BE .39 CD452BBE .85
7416N .36 74190N .75 74LS 1S7N .48 CD4020BE .70 CD453I BE .99
7417N .36 7oi191N .75 74lS158N .48 CD4021BE .75 CD4532BE .99
7"20N .25 74192N .75 74lS160N .79 CD4022BE .7' CD4539BE .99
7.o122N .45 74 193 N .75 U LS16 1N .75 CD4023BE .25 CD4543BE 1.21
7423N .29 7<4,94N .75 74lS162N .54 CD4024BE .53 CD4553BE 3.19
7425N .32 74 195N .55 74lS163N .6' CD4025BE .25 CD4555BE .75
7426N .32 74196N .70 74l$l&4N .58 CD4026BE 1.95 CD4556BE .75
7..27N .32 74197N .79 74LSl65 N .6' CD4027BE .45 CD4581BE 1.89
7426N .46 74198N 1.39 7oCLS l66N 1.64 CD402BBE .54 CD45B2BE .B974 199 N 1.30 74LS170N 1.597430 N .23 7..22 1N .68 74l S17 3N .72 CD4029BE .75 CD45B4BE .42
7"32 N .38
7433N .42 7"2046N 1.70 74lS174 N .... CD4030BE .38 CD45B5BE .79
7"3 7N .38 7"2" 7N 1.50 74LS175N .... CD4033BE 1.67 CD4702BE 15.'5
7"38N .42 7425 1N A' 74lS181N 1.99 CD4034BE 1.99 CD4061BE .25
7440N .25 7"259 N l .at 74lS189N 4.45 CD4035BE .75 CD4062BE .25
7«2N .52 74273 N 1." 74LSl90N .AS CD4Q40BE .54 C04065BE .75
7«SN .eo 7"276N 1.li 74lS191N .65 CD4Q4IBE .7' CD4066BE .75
7446N .70 74278N 2.38 74lS192N .74 CD4042BE .58 C04093BE .56
7....7AN .70 7..279N .70 7'LSl93N .7' CD4043BE .85 CD4099BE 1.25
7450N .25 7. 283 N 1.10 74LSl9(N .74 CD4044BE .55 CD41Q4BE 2.34
7"Sl N .29 74293N .95 74lS197N .M CD4046BE .7' 40097PC .B3
7453N .29 74296N J4 7'LS221N .8.
7'54N .20 74351N 2.20 ULS2040N 1.25 CD4047BE .65 4009BPC .' 7
7oi12N .36 74J65AN .58 7'lS241N 1.25 CD4049BE .38 74CooN .34
7473N .35 74366N ... 7'LS2..2N 1.25 C04050BE .38 14C14N .05
7474N .35 7..367AN .51 74LS243N 1.25 CD4051BE .7' 74C20N .34
7475N .47 74368A N .58 ULS244N 1.25 CD4052BE .85 74C76N .41
7476 N .35 74390 N ... 74LS245N 1.95 CD4053BE .75 74CB5N .79
74B3AN .46 7"393 N 1."i 74LS247N .... CD4060BE .99 74C l07N .53
7484A N 1.e9 74LSOON .21

74LS248N 1.08 CD4066BE .49 14C161 N .99
74B5N .68 74LS249N 1.10 CD406BBE .35 74C 163N .99
74B6N .35 74lS01N .22 74LS251N .6' CD4069BE .25 74C173N 1.15
7..9QAN .36 7" LS02N .24 74LS253N .69 CD4070BE .35 74 C175 N .75
749 1AN .50 74lS03N ..24 74LS257N .6.
7492A N .42 74LS04N .25 74LS258N .0' CD4071 BE .25 74C 192N 1.03
749JA,N .38 74LS05N ..25 74lS259N 1.49 CD4072BE .25 74C193N .99
7494AN .65 74l.SreN .25 74lS26ON 1.25
7495AN .54 74lS09N .25 ULS266N .• 2

LINEAR IC'S7496N .5lI 74lS10N ..24 74LS273N 1.1S1
7497N 1... 74lS1 1N .21 74L$275N 3.39
74100N 1.31 7..LS12N .25 74LS279N .44 LM309K 1.35 LM741 CH .59
7" '04N .54 74LS13N .35 74LS280N 1.86

LM323K 4.50 LM747CN74 107AN .40 74lS14N .4.8 7.LS283N .M .50
74109N .40 7..LS20N ..24 74LS290N .70 LM324CN .48 LM1488CN .64
7.. ,10N .52 7..LS21N ..27 7.4LS293N .70
741 11N .n 74lS26N .25 74LS296N .go LM339CN .48 LM1489CN .64
74116N 1.31 7.4LS27N .2i 7.4LS299N 2.89 LM348CN .99 LM2240CN 1.807.. , :i!ON 1.38 74LS30 N .24 74LS32QN 2.75
74121N .30 7.4LS32N .27 74LS321N 3.95 LM555N·8 .29 LM3403CN 1.19
74122N .46 7.4LS37N .2$ 74LS322N 4.95
74123 N .46 74LS38N .2i 7.4LS323N 4.95 LM556CN .68 LM4136CN .88
7"'25N .46 7.4LS42N .44 7.4LS324N 3.25 LM567N-8 .99 LM4558CN .44
7"'26AN .4.8 7.4L~7N .72 74LS348N 1.65
7" ,28N .54 7.4LS48 N .7a 7' LS352N 1.28 LM723CN .45 ULN2003AN .79
7",32N .48 74LS5 1N ..24 74lS353N 1.28

7"'36N .52 74LS54N ..24 74LS362N i .95
Bi-Fet OP AMPS7"141N .95 74l$55N .24 74lS365N .5O

7..142N 2.15 74LS73N .35 74LS366N .5.
7.4'.43N 3.44 74LS74N .35 74LS367N .5' TL071CP .54
7" ,«N 3.44 74LS7SN .45 74l S368 N .5' TL067CP .89
7"'4SN .07 74lS76N .44 74lS373N 1.39

~
7.. ,47N 1.50 7.4lS78N .39 74lS374N 1.39 TL074CN 1.65
7.. ,J,8N ... 7"lS83N .6i 7·tlS375N .54 TL081CP .42
7"'5()N 1.25 74lS85N .Ii 74LS377N 1.25 TL082CP .857.4'51N .54 74lS86N .38 74lS378N .99
7",53N .4' 7"LSOON .42 74lS379N 1.09 TL084CN 1.59
7.4154N 1.25 7.4LS91N .99 74lS39ON 1...... TL430CLP .69
7"'55N .56 74LS92 N .54 74lS393 N 1.44
7.4157N .56 7.4l S 93N .54 74l S 395 N 1.19 TL431CLP .69
74159N 1.52 74LS95 N .52 74lS447N .6' TL497ACN 2.88
74160N .50 74lS96N .72 7.4LS490N 1.89
74161AN .6i 74lS107N.42 7..l S630N 64 00
74162N ... 74LS109N .36 74lS669N .54 lAMP74163AN .6!l1 74l S112N .36 7·41S670N 1.99
74164N -0' 74lS122N .45 VOLTAGE7'lS123N .69

DUAL-IN-LiNE REGUlATORS
LOW PROFILE 78XXUC

I.C. SOCKETS Posit ive TO-220 Pkg. .79

CONTACTS PRICE CONTACTS PRICE Vo ltages 5. 6, 8. 12. 15, 18.24.

8 PIN .13 22 PIN .35 78XXKC14 PIN .22 24 PIN~.38 Positi ve TO·3 Pkg. 1.5716 PIN .25 28 PIN .44
18PIN .28 40 PIN .63 Voltages 5. 8. 12. 15. 18. 24.
20 PIN .31

79XXUC

* * * * BONUS
Negalive TO·220 Pkg. .89

*** * Volt ages 5, 6. 8.12,1 5.18.24.
Any order received over

79XXKC$100 - we will send you a t
no e xtra charge Negalive TO·3 Pkg. 1.79

- Zilog Software Manual Vo ltages 5. 8. 12. 15. 18. 24.

- Unltrode Data book LINEAR INTERFACE
- Low Power Schottky CIRCUITS

Data book SN75107AN1.10 SN75365N 1.18

- MOS Memory D••ta book SN75110AN1.10 SN754528P .36
SN75150P 1.10 SN75491N .75

TOT AL VALUE OVER $3 0 .0 0 SN75154N 1.10 SN75492N .75



ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC
Investment unnecessary. knowledge not re­
quired , sales hand led by prot essionars. Ideal
hom e bus iness. Writ e today for fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

UNIVERSITY deg rees by mail ' Bac helors. Mas­
ters. PhD's... Free reveal ing detai ls. COUNSEL·
lNG , Box 317-RE4. Tusti n, CA 92680

BROADCASTING! Start your own station! AM,
FM, cable, licensed, unlicensed. Low cost tr ans­
mitters, plans, instruction books. Free informa­
tion. BROADCASTNG. Box 130F4, Paradise. CA
95969

FREQUENCY Generator. 0-1 Hz to 1 MHZ squ are.
sine. tr iang le waves linearity 0.1"'0. Distor t ion 1°'0.
Plans $3.50. Plans & PCB $8.50. Complete kit
$22.95. Send for our free catalogue. S.H.H.
ELECTRONICS. 1401 E. 3010 So. S.L.C.. UT
84106

PEAK expander and CX decoder kit model SX-80
$76 .00 plus $2.00 shipping. Complete plans
$1 .00. See Radi o Electroni cs Dec. '81. SOUND
CONCEPTS, Box 135R. Brookline . MA 02146

NEW television techniques' Theo ry. ci rcuits.
wavefo rms. educational manual : $9.95. WORK­
SHOP, Box 3931. Bethpage. NY 11714

PROJECTION TV... Make $200.00+ per evening
asse mb ling projectors... Easy... Results equa l to
$2.500 projectors... Your tota l cost less than
$15.00 Plans, lens & dea ler's information
$14.00 Il lustrated information free ... MACRO-
COMGHHX, Washington Cross ing. PA 18977.
Credit card orde rs 24 hour s. (215) 736-2880.

SONAR distance ranging in air. LED display or
simple mic roprocessor interface-great for
robotics! Detai led Plans $6.95. info $1. Sensys­
terns. Bo x 1497-A. Cupertino. CA 95015

MECHANICALLY incli ned ind ividuals desiring
ownership of Sma ll Electronics Manufacturing
BUSiness - Without Investment. Write : BUSI·
NESS, 92-R. Brighton 11th oBrooklyn . NY 11235

LAWYER Business lit igat ion. patents. appeals.
JEROME FIELD, B 292. Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

BUSINESS OPPORTUNITIES

SUBSCRIPTION televis ion education manual.
Complete theory in circuits $9.95. D & S ENTER­
PRISES, PO Bo x 110901RE. Nashvi lle. TN 37211

AMATEUR Microwave TV-2100-2600 MHz
downcon verter kits and parts . NEC64535 tran­
sistors-$9.95. Cataloo of all hard to find micro­
wave carts and complete plans to bu ild your own
system Just 53.00. Kits not available in Oklahoma .
GIGATRONICS. 5004 Alan . Oklahoma Citv. OK
n1~ .

EDUCATION & INSTRUCTION

PROJECTION TV... Con vert your TV to project 7
foo t oictu re . Results eoual to $2.500 pro jector.
Total cost less than $20.00. Plans & lens $16.00.
Illust rated Information free . Cred it card ord ers­
24 hours. 1215' 736-3979. MACROCOMGHH .
Washington Crossmq . PA 18977

SUPER c lass-A preamp. 120W power amp . manv
other high-oower audio kits. Free f lyer. Flor ida
age nt wanted. AUDIOVISION. 568 Marlee Ave..
To ronto. Canada M6B 3J5

Earn up to $600 a Week & More!
No co stly schoo l - The Orlglnl l FCC Tests·

~;~~~~r FCCo.~:~.~~.~~~:.r.r:~~~~SLl~~~S:~ 'S' .
NeWly revised multlple·cholce .ums cover I II ~ !":":~ _;;.JI..
are.. tested on the actual FCC Govl exam!
No previous exptrlencI required . $12.95 post- cornmGnD.
paid . Moneyb lck GUlr lnt. . . PRODUcnons "
De t.E P.O. Box 26348, SanFrancisco CA 94126

REMOTE TV contro l anv TV. Silence loud or ob­
no xious ads with a touch Of a SWitch . Arnazinq tv
pra ct ical device allo ws sound control . Guaran­
'teed or mone y bac k. Kit and inst ruct ion $5.00.
Removino TV back not recommended If unqual ­
If ied . Sen-d to OLYMPIC TRADING CO., P.O. Box
25781. WA 98125

ZYZZX
VHF-UHF WIDEBAND

ANTENNA AMPUFIER

STVA·3 YlliliAntema,
14.5ill, 75oIvn, Cha~ 8G-68 ... $16.95

SlVA-4 YagiAmema,
14.5 ill , 75 aim,Chan. 44-52 ... $16.95

Minimum Order.$16.95. Add 10% Shipping
and Handling on ordersunder $40.00. For
orders over$40.00.add5%. MinimumShip'
ping and Handling $2.00. Catalog $1.00.

- VISAand Mastercard Acceptable -

SlVA·l YlliliAntam, 11.5 ill, 75 a1m, Cha~ 42-54 $9.95
SlVA·2 YlliliAntem, 11.5 ill, 75aim,Cha~ 20-28 $9.95

MODELAl l ·1

~
5OMHz -900MHz

[Ii] 12 dB GA IN ± 0.5dB

PO",.' A Revolutionary New
Sl/PPt,

One Stage HYBRID
Ie Broadband Amplifier

RG·59/U 75 ohm low los. CoaxCable . . . . . . . . . $ .12 pIll
F·59 Coaxial Comacto!S. .. . . . . . . . . . . . . . 39
MT·l Special lJlf 75·300 oIlm M. tching Transformer, 1.45
AU·l HYBRlOICW.ebandVHF·UHF·FMAn1IMa Amplifi.dli! 24.95
AU·l HYBRlOICW. ebandVHF·UHf·FMAnlAmp. Asumbl ,d . . 34.95

Thi s unit is not avai lab le anywhere e lse in the world . On e unit
serv es ma ny purposes and is available in Kit or As sembled
form . Id eal for outdoor or indoor us e. Input-output imp edance

is 75 ohms. Am p lif ie r include s separate co -ax fe ed pow er
supply . Eas ily assembled in 25 minutes. No coils , capac ito rs
etc . to tu ne or adj ust .

AU-1 Complete Kit w it h pow er supply • . .. . . . .. . . $24.95
AU-' Wired and Tested w ith power supply $34.95

Freq. Range UHF470 - 889MHz
Antema IniXJl 75 ohrns

Channels t4-83 Output Chamel 3

MITSUMI
VARACTOR

UHF TUNER
Model UES-A56F

$34.95

Our New rnA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI ANTENNA

KIT ,AIlT
11I0 XD ouC 'U,.nON " !lICE

1 VTl-SW y" "tor UH FTun" , Mod.1 UES·A5SF . . . $34,95
2 CB 1-SW PrintedCircuit Board, Prt-Orilled 18.95
3 TP7-SW p,e.B. Potentiomettrs, 1-20K, 1- 11<. iIInd

5-10K ohms, 7-pieees 5.95
4 FR35-SW Resistor Kit. '" Watt, 5% CarbonFilm, 32-pieces 4.95
5 PTl-SW Pow" T" nsformer, PRI·117VAC, SEC·24YAC,

250m. . . . 6.95
6 PP2-SW Panl l Mount Pot. ntiometers andKnobs, 1-1KBT

and 1·5KAT w/Switch . . 5.95
7 SSl4-SW Ie's 7-pcs, Diodes 4-pcs, R!gulators 2- pcs

Heat Sink t-pece . . 29.95
a CE9-SW Electrolytic Capacitor Kit. 9-p.ieces. 5.95
9 CC33-SW Cefamic Disk Capacitor Kit. 50 W.V., 33-pieclS . . . . 7.95

10 CT·SW Varible Cer.mic Trimmer CapacitorKit.
5·S5pld, S·pi",. . . 5.95

11 l4-SW Coil Kit, l amhs 2-pieces, .22p.hs t-cece (pI'IWoond
inductorsI and 1 137- 12 Ferrite Torroid
Core with 3 ft. of #26 wire. . . . 5.00

12 ICS· SW LC. Sockets, lin inlay, a-pin 5-pi,clS
and 14-pin 2-pieclS . . . 1.95

13 SR-SW Speaket', 4x6" OVll and Prepuoched
WoodEnclosure . . . .. 14,95

14 MISC·SW Misc. P,rts Kit Includ.. H.rdw.re, (S/32, 8/32
Nuts, & Bolts), Hookup Wire, Ant. Terms, DPOl
Ant. Switch, Fuse, Fuseholder, etc 9.95

WIlen Ordering All Items. (1 thru 14), Totll Price 139.95

• I 1 I'

SIMPLE SIMON VIDEO
SWITCHING BOX

Model VSB-300

The
Affordable

Video
Control Centerl

Exce llent in iso lation and no loss rout ing system.
Simple Simons VSB-300 Video Switch ing Box
enables you to bring a variety of video components
tog ether for easy viewing/dubb ing. A lso you gain
th e abil ity t o record one chan ne l w hile v iewing
another. Unit includes two F-type qu ick connector
ended cables.

VSB-300 Video Switching Box w ired . . . . $19.95

Simple Simon Video Stabilizer, Model VS-125,
eliminates the vert ical ro ll and j itter from " copy
guard" video tapes when playing throug h large
scr een projectors or on another VTR. Simple to
use, just adjust the lock co ntrol for a stab le
picture.Once the control is set. t he tape w il l play
all the way through without further adjustme nts.
Includes 12V power supply.

VS-125 Video Stabilizer w ired $54.95

Available by Mail Order Only - Send Check or Money Order To:

SIMPLE SIMONELECTRONIC KITS~ Inc.
Calif. Orders: All OtherOrders:

3871 S. Valley View, Suite 12 11850 S. Hawthome, Blvd.
Las Voges. Nevada 89103 Hawthome. Calif. 90250

Tel: (702) 322·5273 Tel: (213) 675-3347

INTRODUCING OUR NEW
STVA 14 ELEMENT .

CORNER REFLECTOR
VAGI ANTENNA

STVA-3 14.5 dB Selectable Corner Vag i
Cut for Channels 60thru 68 . . .. $16.95

STVA- 4 14.5 dB Se lectable Corner Vagi
Cut fo r Channels 44 thru 52. ... $16.95

Features:

• LONG RANGE
.14.5 dB GAIN

• SELECTABLE 75 Dr 300 Ohm IMPEDANCE
• NARROW .PAmRN for adjacent

Interference rejection
• ANODIZED FINISH
• STURDY CONSTRUCTION

(/J
oz
o
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50-100 CONNECTORS

COMMERCIAL DUALIT Y 0- 10 COHSTRUCTlON
WITH GOl D EDGE FING EIl' FIT 50 - tOO
CONNECTORS. EACH 80 ARO HAS 11I00'" F
30 6 14, " OR U' PIN SOCKETS DOUSLE
SID ED, H[AVY TIN PL ATE WITH POWEll:
BUSSES ANO 1Il00" FOR LOADS 0" .... ­
" "' SS CAPACITORS e OU t O CAN BE CUT I N
HAL" YI[ LO"'.G TWO COWPLETE 15 3
SOCKET BOARDS IO- IIZ " X 7· 112- EACH
WITH 100 PIN EOGE COIHACTS-"'OW'

YOU CAN 'T LOSE !

:~IAMONOBACK ~
. ' ELEC TRONICS COMPAN Y
- PO BOX /Z0 9 5

SARASOTA , FL JJ57B

PHONE ORDERS 813-953-2829
CO...TI"'E"'UI. u s ADO $ Z Z5 FOR THE

FIRST 1.8 e Z5t FOR EACH [ Xli"" POUND
WEST COAST "' 0 0 $ ] FOR THE flR5T L8

80 Z5 t FOA E"'C H "' OOIT IONAL POUND
-I? MINIMUM ORDER-

20VAC
- 500 mA
. -AC-

, Adopter
.. :~:[~C~:O~A

HCTS(L lIt E
liZ LB TV DESCA" M

T-Z050 - BLERS ' )

Me 4044 L
PLL ~PHASC/ FRCQ

D£ T£C 7OR
CERAMIC PACXAGE

HIGHES7 QUAL/7Y I OZ

$3~; lo/ f35 1001'300
WE eor 'CM"

MM 5058
/024 Stage QO¢

_ otic II
SH/FT

102 Register
CITOH~. ~
COMET 1 ..~<-

132 COLUMN .~~.~•••IlI••••iii.iii•••~
eB.L~IS~R,.
~~ ~ oT::C:I~I:ATL SPEED ~'k
9 x 7 OOT MATRIX
'" 5" TO 10" TRACTOR WIDTH
PARAL LEL OR SERI AL
PROFESSIONAL PRINTE R AT AN
ECOI+OMICAL PRICE
PLE ASE SPECIFY ­
13 00P CENTR ONICS PARALLEL
- O!'t- ' 300 R RS-Z32 SERIAL

SHII"I" I NG "'T Zf L I

AID AND DIA CONVERTER BOARDS

~
1THE II: BOAII:D 1$ OIA 801.110

AI D 80&"0 __ ••- WORTH IN E XCES S ~ O'~IO

WT, oz ~/ ,*,"l . /~ t r,ooo.~/:.,...-: ~...... .\ 'NT 9 02
0 -:;020 . ~ :~t. ~ ~ ",/ . .,... ~... /

~"'t. ' /6 ~P ""+-~' ... ""'"' CONTAI IoIS,. ..;' "c.~ ....o . ' ~••,. 14 1 ...... l ~GIC~ ...~' v..i: ....t.f:: <..... ... ,..... 101"1412 HI,S: E£ O
...... ~ \~.... ~.'J ~::,:::/" IZ- ! IT Dole IillOOlLES.

CC" TA I "~&" "..~..~~....Q~ PLU~C;~"':~~US ects.

~"' ~ ..~~~~i"y HI S" ; ED""S""'PLE a $35€2>1Oh
HOLO MODULE; ONE ANALOGIC MPZ7lZ C OUR.
VERY Hl -$PO 12 BIT AID CO"'VERTER \}cho'c~
MODULE: PL US IC' S, POTS. ETC I' ~

STOCK_ PINS
C-OIOZ 10l ZO -S
C-0151 15-$
C-O Z0 2 ZOl 40 -W 0 100
C-OZ2Z ZZl"'4 'S 01 5f
C-OZ5Z Z5 150 -P 0 156
c -caee 2115f - S 015f
C-03f2 ) 617 2' P 01 5f
C-0502 5OI IOO·w °100 3 .50
S' SOLDER ... . WIRE...R...P
p . PC (0)5" X 050" RECTANGUL AA

po sts , )/"'" LONG

BANK Of
THfilEE

ace AND
COMPL EMElllr

CHE" RY

[ NO CAPS

BCD ~;~!4;[~iL

~
50 THUMBWHEEL

SWITCHES

TRANSISTOR / HEAT
SINK ASSEMBLY

CONSISTS OF PC 80A RO !li TO TO
L ...RGE 14 X Z· ]I'" X 5 - I /Z IHEATS t...lI:
...ITH TIII SI5 TOR5 40"' 11(90V '
150'11' ]O ·I OOMHI I 40Z50 (40 ..,.·"'A
Z9W I ANO ZN"' I Z6 , PL US A'S eoc's
[TC 8A RAIEA STRI P 110, GAEAT
FOA AEGULATORS, OC AMPS, A"'O

AUOIO POWEA HE'" UNUSED

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit.$39.00

UHF Sinewave Kit ... $37.00

A WRITE FOR

£!fi&,McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: l ' (816) SoU 5O'r.l

1901 MCGEE STREET KANSAS CITY,MO. M108

Informative Catalog ...$2.00

Kits include parts, manual
and etched pc board.

J &W ELECTRONICS

P. O. BOX 61-B
CUMBERLAND, RI. 02864

COMPLETE line of microwave television con­
verters and accesso ries to suit your needs. Con­
verters have a one year warranty backed by a 3
year reputation. Call or write for complete speci­
fications and pr icing . Dealer Inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway.
Brooklyn. NY 11236 (212) 531-9004

TOUCH-TONE decoder ch ip . Only one ch in
needed to decode DTMF signals . Includes crysta l
and spe c sheet. $64.50 . Send for free catalog on
others. NELRAD COMMUNICATIONS, Box 150.
Webster. MN 55088.

REVERBERATION for organs and keyboards­
Simply connected to any electronic organ . even
tbose with multiple outlet channels. Room size
and reverberation time adjustable. Nothing com­
oarable in th is price range is offered on the
market. Send for free brochure. DEVTRONIX OR­
GANS, INC., Dept. 60. 6101 Warehouse Way. Sac­
ramento. CA 95826

CHEMICALS, apparatus. pro ject boo ks. wide
select ion. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey SI.. Nashua. NH 03060

MICROWAVE 2 GHz. Best in the West' Down­
converter ki ts $39.00. Complete with antenna
and cont rol box $99.00. Factory assembled ­
90-day warranty $159 .00 . GALAXY ELECTRON·
ICS, 6007 N. 61st Ave.. Glendale AZ 85301 (6021
247-1151 •

THE Intelligence Library. Restricted tech nica l
secrets-books on electronic surveillance, lock­
picking, demolitions, investigation, etc . Free
brochures : MENTOR, Dept. Z. 135-53 No. Blvd ..
Flush ing . NY 11354

TELEPHONE or office bugged ? Latest detection
equipment finds out fast. Literature $1.00. CLIF­
TON, Bo x 220-M. Miami . FL33168

FOR SALE

INEXPENSIVE cable television converters/
microwave antennas! Exclusive catalog 52.00:
ACM, Bo x 3431-RE . Walnut Creek . CA 94598

FREE speaker catalog I Wo ofers . mids .tweeters.
hardware. crossovers. grille cloth. plans . kits. in­
format io n. much more. Discount prices. UNI­
VERSAL SOUND, Dept. RE. 2253 Ring ling Blvd..
Sarasota. FL 33577. (813 ) 953-5363

SAVE UP to 50°'0on name brand test equ ipment.
Free catalog and price l ist. SALEN ELECTRON­
ICS, Bo x 82-F. Sko kie. IL 60077

POLICE/fire scanners. scann er crystals . anten­
nas. radar detectors. HPR, Box 19224. Denver.
CO 80219

TEST equipment, new and used. Cata log $1.00.
PTI, Bo x 8756. White Bear Lake. MN 55110. (6121
429-2975

SCANNER/ monitor accessories-kits and fac­
tory assembled. Free catalog . CAPRI ELEC­
TRONICS, Route 1R. Ca non. GA 30520

MICROWAVE receiver system. Write: "Dealers
Wanted," Dept. RE, POB 4181, Scottsdale, AZ
85258 (602)941-9345
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We don't just
sell Information!
We Manufacture
Hardware!

RESISTORS "4W. " 2W 5°'0carbon films 3c ea. NO
MINIMUMS. Cab inet assort ments . 1°'0 meta l
f il ms. Request details. Bulk pricing available. JR
INDUSTRIES 5834-C Swanc reek. Toledo. OH
43614

SATELLITE Buffs : used 6.10. and ts tt , parabo lic
ant ennas for sale. Muchmisc . Call days: (216)
871-5552; eveni ngs (216\ 779-8539.

MICROWAVE and othe r TV equipment. Cata log
20c . manual $1. TROJAN ENTERPRISES, 2920
Shelby. Ind ianapol is. IN 46203

TVRO components, LNA's , mixers receivers.
Send SASE for catalog. ATLANTIA COMMUNI­
CATIONS, 4676 Livermore, Las Vegas, NV 89121

FREE Flyer ' Elect ronic com pone nts . IC·s. LED·s.
etc. Send SASE to SYSTECH, Box 18905. San
Jose. CA 95158

UPDATE your C.R.T. tester. Sockets like
19VJDP22 and 13VAMP22. Also test rigs CK3000
and others. Writ e your needs to : TRI-eOUNTY
ELECTRONICS, 17 East Main St., Millville, NJ
08332

MICROWAVE TV un its complete-1year war ran­
ty. 5150 .00. MEC, Box 3123. Temp e. AZ. 85281.
Dealers Wanted.

SATELLITE TV. 11 ft. fiberg lass antenna
$1350.00. Avent ek 120' LNA $585.00. 100'
$895. 00. Aut omation Tech GLR-500 $1095.00.
Cata logs . send $3.00. Free-info. SIGNALS, Box
8836 . Detroi t. MI 48224 (313) 361-5146.

POLICE scanner ow ners attention : Polic e 10
code. fire department code. Send $4 .00 . ROBERT
TURRIN . P.O. Box 1562. Cl ifton . NJ 07011

RF M ODUL A TORS ~
{O,. the video Industry4 \_iii" _10 ' 2 11n UHFI

Ii" • Is.....,I" modIls torall McrocGlqlUttfS.. .mcludinc: ... IIW
App........ de,lped 10mount inslM cOIqMrItr. l ise an emaslYi
line , f moair.t, camensltMl kits . FREE CATALOG/;'b PHOllE(41l1) "'1-1111

~
1~ ~[] ATV Rosoarch

• ~ • IH.E BROA DWAY
• DlIOTA CITY,ME unl

SATELLITE TELEVISION
SATELLITE TV antenna. 10 ft. fibergl ass. com­
plete . polar moun t. $1950.00. elect ronics at cost
also . TRI-STAR COMMUNICATIONS, Box 843.
Erie. MI 48133 (419) 726-1095

FREE $200 value TVRO P.C. boa rd set. when you
joi n our deve lop ment group. Complete systems
low as $700 . Newest low cost designs. ante nnas.
group purchasing . more. Info $1.00. membersh ip
$50. 509-534-8088 6-9 PM PST. COMPUTER
SATELLITE SERVICES, 1604 N. Smith SI.. Spo ­
kane WA 99207

SATELLITE TV. Books. part s. low-n oise micro ­
wave tran sistors. Specs and cata log $2.00. ELITE
ELECTRONICS, RR1. St. George. Ontari o. Can­
ada NOE 1NO

GEOSTATIONARY satellite TV antenna aiming
angles. Azimuth and elevation (true and mag­
netic) coordinates calculated by digital compu­
ter for your location. 23 satellites. Send name,
address, your location's latitude and longitude
(deg. min. sec,); or distance and direction from
nearby town; or explicit geographical location In
you r city; plus $6.50 to : HUTSON INDUSTRIES,
INC., P.O. Box 155, Scooba, MS 39358

SATELLITE equipment cata log . Over 25 of the
best manufacturers and suppliers. LNA·s. rece iv­
ers. ante nnas and complete systems covered in
detail. Four d ifferent sections. $12.00. TMS CO.,
P.O. Box 8369. Roseville. MN 55113

INTERESTED in Home Satellite Television ­
Don 't buy anything until you 've read the HOME­
SAT HANDBOOK & BUYERS GUIDE. Our boo k
tells everyth ing abou t hom e satellite TV and may
save you hundreds, even thousands of dollars in
you r selection and installat ion of a system! $7.50.
H &G HOMESAT SERVICES, Box 422. Seaford.
NYl1873

SATELLITE Receiver kit. Antenna Kit. IF Strips.
Mixers. IC'S LNA·S. Hardware. Alignment ser­
vice . :LANEY SCIENTIFIC INSTRUMENTS, Box
20131. Jackson. MS 39209

SATELLITE super-mixer; DBM-4150A. Clean up
your TVRO receiver! Near-theoretical perter-

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver le ts yo u get
over 75channelsof tele­
vi sio n directly from earth­
orbiting cable TV satel­
lites!: HBO.Showtime.su­
per stations. sports and
movies wo rldwi de.

From offshoreoil rigs.
data links to hotels
and backyard instal­
lations, we wro te the
book. Constantly up­
dated. our 94 Paga

tech ni cal in fo rmatio n book and catalo g give s yo u all
the facts. Inexpensivedishes, feeds. telem-

et ry sof twa re. ki ts an d more. Recom­
mendedreading by NASA, TheOffice

ofConsumerAffairsandqualitycom­
panieslikeRockwell/Collins.Send

- $7.95today! CALL

11 ) 24-hro. C.O.D. Hollin.
. - (305) 339-7600

. C SPACECOAST
- RESEARCH CORPORATION

P.O. Box 442-E, Altamonte Spgs, FL 32701

• Precision25" ParaboHc Antenna
• Prebui~ Converterand Preamp
• Assembled Power Supply
• Low-Ioss Coaxial Cabies
• One YearWarranty
• CompletelyBumand Tested

DATA SERVICECO. r - .;~

3110 Evelyn Street
Roseville, MN 55113
612-636 -9469

mance; flat response, DC-1500IF, SMA con nec­
tors: $69 .50 - CK/MO/ COD. RIGEL SYSTEMS,
2974R Scott Blvd.. Santa Clara. CA 95050 (4081
727-4231.

~
Model MT-2 $ 1.10ea
10 for $9.00
Completelyplaslicmolded
constructionfor weather­
proofing.Supplied with
rubber boot

VHF/UHF MATCHING TRANSFORMERS

Model MT-1 $.75 ea
10 for $6.00
VHF/UHF 75-300 ohm
matching unit Miniature
size completely shielded
and balanced forreduction
of direct PiCk-U~

tC

VHF/FM AMPLIFIERS 0
Model 7002 $9.95ea '''. .
• All solid stale signalamPI~ier . . ~. .
boosts weak signals. For 2 sets.

Model 7004 $12.95ea
• For up to 4 sets • .Signal gain 3 dB

DISTRIBUTION
AMPURER VHFIUHF FM

~FM~ $29.95ee.
.Designed forTVIVCR
multiple-set installations.

QUICK CONNECT "p.e!
PLUG & BALUN

ModeIV400~1.50ea . =

10 for $12.50 QUICK CONNECT
"p, PLUG RG 59U

QUICKCONNECT ModelV 4036

uP' PWG eJ $250ModelV 403 .75 • ea.
10 for $6.00 ~
For75 ohm cable.
No wiring necessary. 6 It.

COAXIA L SW ITCH

Model OCS-AIB$ 7 .9 5
Aversatile product, with a
range of consumerand
MAlVa pplications.

.COAXIALSWITCH ING FO~R
TV VIDEO CASSETTE q, _

RECORDERS $695 ~ 'Model AB-370 • ea ·-
3-po5ition coe.xiaI
push-OOttonswitch. ~

~
COAX AB SWITCHES

~.2::_ ModeIAB-27 $2.95ea
.. . .. 0 _ • Imput 75 ohm . Output: 750hm

Model AB-28 $2.95ea Model AB-29$2.95

;l:r05~~hm• Out- • Inpu~~5& 300 ~;_

~~T~~A/CA$B1LOE TV95/~ ~.l
Model AB-400 • ea ;" '1

-.-. ANTENNA/CABLE TV
, , SWITCH $9 9 5'j .'1 Model AB-410 • ea
T.J • Switches fromcable to antenna
~ ' I system instantly. • Accepts 75 or

300 ohmimpuls.
~-.-.,

Model 6301

"1r TEKNIKA WIRELESS
REMOTE CONTROL
TV TUNER

$110.00 ea

~ REMOTE TV
~ CONVERTER ~~ .. . . , .
Wireless Remote Control _~~~ ~\ \~
40 Channels 4 or more \~~~

139.95ea 125.00ea
ModelCTC5R

36 CHANNEL UP

CONVERTERFORTV~
& VTRCable VHF to UHF~. ­
Model V5736 ~

1-3 pieces$29.95ea~
4 pieces& up $24.95 ea - - -

VIDEO SWITCHER

~
Model V 4801 $29.95 ea

. Flipaswitch towatchaprogramon
j . anychannel, while simultaneously

recording a program on anycable[:::;: I i=i or pay lV channel - or vice versa
=..r,;:l /;;=j Plus,you can use your recorders

programmingfeaturetorecord lV
programswhile you're away.

VIDEO CONTROL CENTER

ModelV 4802 $39.95 ea ~olldo-<lcQd",,"
Provides remote control access of
all your Video,lV or Cable imputs
to your lV set or Big Screen lV
from one convenient location by
merely flipping a swi1ch.

~
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$340
ERS 238.....

$390
ERS 283 .....

$1 50
ERS 712 .....

OUTPUT TRANSISTOR

t!.!» lSOOV 7A 50W-T~ O:gID~ SanYo$2~?
transistor replaces most horizontal
outputs in the market today.

ERS Exact Replacement Semiconductors. Now for a limited
time you can take advantage of quality replacement semicon­
ductors at a special introductory price. Sale ends May I, 1982.
Minimum order 10 pieces each.

ERS 123A 28C
ERS 154 $1 29

ERS 128 95e ERS 162 $390

90c $390ERS 129 . . . . . ERS 163A ...
$240

!!!!!!!!!!!!!!I!!!!!s!! ERS 165 . . . . .
ER The Professionals Choice. Why pay more
for others when you can get QUALITY replacement
semiconductors DIRECTLYfrom MCM? Each ERS
semiconductor is backed by a TWO year warran~ty~.~~~~~,\

IIIlIni distributes ERS semiconductors~
as well as thousands of electronic
parts you use everyday-at
prices that are too low to pass up. 0 Japanese ..
and American semiconductor listings by the hundreds! 0 CATV
Supplies 0 Chemicals and solvents for the technician 0 Replacement and
original speakers for hi-fi and musical instrument reproduction 0 Ceramic and
magnetic replacement cartridges 0 Connectors 0 High Voltage Triplers 0 Test
Equipment 0 Video and Audio Replacement Heads.

Call MCM toll-free to place your order and ask for our latest catalog.

POPULAR HORIZONTAL
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EPROMS Each 8 pes April Specials 6502
1702 256 x 8 (tns) 4.95 4.50

32.768 KHZ 3.95 6502 6.95
2708 1024 x 8 (45On5) 2.99 2.75 1.0 MHZ 4.95 Z80B CPU 6MHZ 17.95 6502-A 12.95

1.8432 4.95
2758 1024 x 8 (5V) (450n5) 9.95 8.95 2.0 3.95 Z80A CPU 4MHZ 6.00 6504 6.95
TM S2516 2048 x 8 (5V) (45On5) 6.95 5.95 2.097152 3.95 Z80A PIO 4MHZ 6.00

6505 8.95

2716 2048 x 8 (5V) (45On5) 5.50 4.95 2.4576 3.95
6507 9.95

2716·1 2048 x 8 (5V) (35On5) 9.00 8.50 3.2768 3.95
68000 CPU 4·10MHZ call 6520 4.35

TMS2716 2048 x 8 (450n5) 9.95 8.95 3.579545 3.95 6802 MPU, ClK, RAM 9.95 6522 9.95
TMS2532 4096 x 8 (5V) (45On5) 12.95 11.95 4.0 3.95 6845 CRT CONTROllER 15.95

6532 14.95
2732 4096 x 8 (5V) (450n 5) (2oon5) CALL 5.0 3.95

6551 11.85
2764 8192 x 8 (5V) (45On5) CALL 5.0688 3.95

6502A CPU 2MHZ 8.95

DYNAMIC RAMS 100 pcs 5.185 3.95 6502B CPU 3MHZ 15.95
5.7143 3.95 8086 16 BIT CPU 59.95 zao

4027 4096 x l (250n 5) 2.50 2.00 6.5536 3.95 8088 8 BIT CPU 34.95
4116-120 16,384 x 1 (120n5) 8/29.95 CAL L 8.0 3.95 Z80·CPU 8.95

4116-150 16,384 x l (150n5) 8/18.95 1.95 10.0 3.95 8089 8/16 BIT PROC 89.95 Z80A-C PU 6.00

4116-200 16,384 x 1 (2oon5) 8/15.95 1.80 14.31818 3.95 14 Pin Gold Wirewrap Sockets .4gea Z80-Pl0 6.50

4116-300 16,384 x 1 (3OOn5) 8/14.95 1.75 18.0 3.95 16 Pin Gold Wirewrap Socke ts .5gea
Z80A-Pl 0 6.00

4164 64,536 x l (2oon5) CA LL 18.432 3.95 Z80-CTC 5.95

STATIC RAMS
20.0 3.95 SUPER SPECIAL Z80A-CTC 8.65

100 pcs 22.1184 3.95 Hitachi HM6116lP 2048 x 8 CMOS
Z80-DART 15.25

32.0 3.95 Z80A-DART 18.75
2101 256 x 4 (45On5) 1.95 1.85 Static Ram pin compat ible wit h the Z80-DMA 17.50
2102-1 1024 x l (450n5) .89 .85 2716 EPROM. Super low power data Z80A-DMA 27.50
21L02-4 1024 x 1 (LP) (45On5) 1.29 1.15 retent ion characterist ics: 2.0 volts at Z80-S10/0 23.95
21L02-2 1024 x 1 (LP) (25On5) 1.69 1.55 MISC. Z80A-Sl0/0 28.95
2111 256 x 4 (450n5) 2.99 2.49

AY5-2376
only 50ua yes 50 mlcroamps. Z80-S10/1 23.95

2112 256 x 4 (450n5) 2.99 2.79 12.50 1·31 pes. 32 pes.
l1C90 13.95 Z80A-Sl 0/1 28.95

2114 1024 x 4 (45On5) 8/16.95 1.95
XR2206 HM6116lP-2 120ns 19.95ea 18.95ea Z8Q-Sl 0/2 23.95

2114L-2 1024 x 4 (LP) (2oon5) 8/19.95 2.35 4.95

2114L-3 1024 x 4 (LP) (3OOn5) 8/18.95 2.25 3242 7.95 HM6116lp·3 150ns 16.95ea 15.95ea Z80A·Sl0/2 28.95

2114L-4 1024 x 4 (LP) (45On5) 8/17.95 2.10 3460 9.00 HM6116lp·4 200ns 15.95ea 14.95ea Z80·SlO /09 17.95

2147 4096 x l (55n5) 9.95 CAL L MC4024 3.95 STANDARD POWER RAMS
Z80A-Sl0/9 22.95

TMS4044-4 4096 x l (45On5) 3.49 3.25 MC4044 4.50
HM6116P-2

TMS4044-3 4096 x l (3OOn 5) 3.99 3.75 7103 9.50 120ns 18.95ea 17.95ea Z80B-CPU 18.95

TMS40L44-2 4096 x 1 (LP) (2OOn5) 4.49 4.25 7106 9.95 HM6116p·3 150ns 11.95ea 10.95ea · Z80B-CTC 17.95

TM M2016 2048 x 8 (2oon5) (15On5) CA LL 7107 12.95 HM6116p·4 200ns 10.95ea 9.95ea Z80B-Pl 0 17.95

HM6116 2048 x 8 (2oon5) (15On5) (120n5) CA LL 76477 3.95 Specials end April 30, 1982. Please slale
8038 3.95 Z8671 39.95

LP = LOW POWER 95H90 7.99
"April Specials" when ordering. Z6132 34.95

9602 1.50

CMOS
DISC CON- 74COO .35 74C374 2.75 4019 .45 4098 2.49

74LSl66 2.40 74LS293 1.85 TROLLERS 74C02 .35 74C901 .80 4020 .95 4099 1.95
74L Soo .25 74 LS85 1.15 74LSl 68 1.75 74LS295 1.05 1771 24.95 74C04 .35 74C902 .85 4021 .95 14409 12.95
74 LSOl .25 74LS66 .40 74LS169 1.75 74LS298 1.20 1791 36.95 74C08 .35 74C903 .85 4022 1.15 14410 12.95
74LS02 .25 74LS90 .65 74LS170 1.75 74LS324 1.75 1793 44.95 74Cl0 .35 74C905 10.95 4023 .35 14411 11.95

74LS03 .25 74LS9 1 .89 74LS173 .80 74LS352 1.55 1797 54.95 74C14 1.50 74C906 .95 4024 .75 14412 12.95
74LS04 .25 74LS92 .70 74LS174 .95 74LS353 1.55 UPD765 39.95

74C20 .35 74C907 1.00 4025 .35 14419 4.95

74LS05 .25 74LS93 .65 74LS175 .95 74LS363 1.35 74C30 .35 74C908 2.00 4026 1.65 4502 .95

74LS08 .35 74LS95 .85 74LS181 2.15 74LS364 1.95 UARTS 74C32 .50 74C909 2.75 4027 .65 4503 .65

74 LS10 .25 74LS96 .95 74LS189 9.95 74LS365 .95 74C42 1.75 74C910 9.95 4028 .80 4508 1.95

74LS11 .35 74LS107 .40 74LSl90 1.00 74LS366 .95 AY3-1014 6.95 74C48 2.10 74C911 10.00 4029 .95 4510 .95

74LS12 .35 74LS109 .40 74LS191 1.00 74LS367 .70 AY5-1013 3.95 74C73 .65 74C912 10.00 4030 .45 4511 .95

74LS13 .45 74LS 112 .45 74LS192 .85 74LS366 .70 TR1602 4.95 74C74 .85 74C914 1.95 4034 2.95 4512 .95

74LS1 4 1.00 74LS1 13 .45 74LS193 .95 74LS373 .99 IM6402 7.95 74C76 .80 74C915 2.00 4035 .85 4514 1.25

74LS15 .35 74 LS114 .50 74LS194 1.00 74LS374 1.75 74C83 1.95 74C918 2.75 4040 .95 4515 2.25

74LS20 .25 74LS122 .45 74LS195 .95 74LS377 1.45 INTERFACE 74C85 1.95 74C920 17.95 4041 1.25 4516 1.55

74LS21 .35 74LS123 .95 74LSl96 .85 74LS378 1.18 74C66 .95 74C921 15.95 4042 .75 4518 1.25

74LS22 .25 74LS124 2.99 74LS197 .85 74LS379 1.35 8T26 1.69 74C89 4.50 74C922 5.95 4043 .85 4519 1.25

74LS26 .35 74LS125 .95 74LS221 1.20 74LS385 1.90 8T28 2.49 74C90 1.75 74C923 5.95 4044 .85 4520 1.25

74LS27 .35 74LS126 .85 74LS240 .99 74LS386 .65 8T95 .99 74C93 1.75 74C925 6.75 4046 .95 4522 1.25

74LS28 .35 74LS132 .75 74LS241 .99 74LS390 1.90 8T96 .99 74C95 1.75 74C926 7.95 4047 .95 4526 1.25

74LS30 .25 74 LSl36 .55 74LS242 1.85 74LS393 1.90 8T97 .99 74Cl07 1.00 74C927 7.95 4049 .55 4527 1.95

74LS32 .35 74LS137 .99 74LS243 1.85 74LS395 1.65 8T98 .99 74C15O 5.75 74C928 7.95 4050 .55 4528 1.25

74LS33 .55 74LSl 38 .75 74LS244 .99 74LS399 1.70 DM8131 2.95 74C151 2.25 74C929 19.95 4051 .95 4531 .95

74LS37 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 DS8836 1.29 74C154 3.25 74C930 19.95 4053 .95 4532 1.95

74LS38 .35 74LS145 1.20 74LS247 .76 74LS447 .37 CLOCK
74C157 1.75 4000 .35 4060 1.45 4538 1.95

74LS40 .35 74LS147 2.49 74LS248 1.25 74LS490 1.95 74C160 2.00 4001 .35 4066 .75 4539 1.95

74LS42 .55 74LS148 1.35 74LS249 .99 74LS668 1.69 CIRCUITS 74C161 2.00 4002 .25 4068 .40 4543 2.70
74LS47 .75 74LS151 .75 74LS251 1.30 74LS669 1.89 74C162 2.00 4006 .95 4069 .35 4555 .95
74LS48 .75 74 LS153 .75 74LS253 .85 74LS670 2.20 MM5369 3.95 76C 163 2.00 4007 .29 4070 .35 4556 .95
74LS49 .75 74LS154 2.35 74LS257 .85 74LS674 9.65 MM537 5 3.95 74C164 2.00 4008 .95 4071 .30 4581 1.95
74LS5 1 .25 74LS155 1.15 74LS258 .85 74LS682 3.20 MSM5832 7.45 74C165 2.00 4009 .45 4072 .30 4582 1.95
74LS54 .35 74LSl56 .95 74LS259 2.85 74LS683 2.30 7207 7.50 74C173 2.00 4010 .45 4073 .30 4584 .95
74LS55 .35 74LS157 .75 74LS260 .65 74LS684 2.40 7208 15.95 74C174 2.25 4011 .35 4075 .30 4585 .95
74LS63 1.25 74 LSl58 .75 74LS266 .55 74LS685 2.40 74C175 2.25 4012 .25 4076 .95 4702 12.95
74LS73 .40 74 LSl60 .90 74LS273 1.65 74LS668 2.40 CONVERTERS

74C192 2.25 4013 .45 4078 .30 4724 1.50
74LS74 .45 74LS161 .95 74LS275 3.35 74LS689 2.40 74C193 2.25 4014 .95 4081 .30 80C07 .95
74LS75 .50 74LS162 .95 74LS279 .55 81LS95 .1.69 74C 195 2.25 4015 .95 4082 .30 80C95 .85
74LS76 .40 74LS163 .95 74LS280 1.98 81LS96 1.69 74C2OO 5.75 4016 .45 4085 .95 80C96 .95
74LS78 .50 74 LS164 .95 74LS283 1.00 81LS97 1.69 74C221 2.25 4017 1.15 4066 .95 80C97 .95
74LS83 .75' 74LS 165 .95 74LS290 1.25 81LS98 1.69 74C373 2.75 4018 .95 4093 .95 80C98 1.20
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8035
8039
8080A
8085
8085A·2
8086
8086
8155
8156
8185
8185-2
8741
8748
8755

6800
6802
6808
6809
6809E
6810
6820
6821
6828
6834
6840
6843
6844
6845
6847
6850
6852
6860
6862
6875
6880

74800
74802
74803
74804
74805
74808
74809
74810
74811
748 15
74820
74822
74830
748 32
74837
74838
74840
74851
74864
74865

5.70
10.95
9.95

24.95
29.95

4.60
4.95
4.95

14.95
16.95
14.95
42.95
44.95
16.95
15.95
4.75
5.75

10.95
11.95
6.95
2.95

.44

.48

.48

.79

.79

.48

.98

.69

.88

.70

.88

.98

.48

.98
1.87
1.88
.44
.78
.79

1.25

74874
74885
74886
74811 2
748113
748114
748124
748132
748133
748134
748135
748138
748139
748140
748151
7481 53
748 157
748156
748161
748162

.69
2.39
1.44
1.59
1.98
1.50
2.77
1.24

.98

.69
1.48
1.08
1.25
1.45
1.19
1.19
1.19
1.45
2.85
3.70

748163
748188
748169
748174
748175
748181
748182
748188
748189
748194
748 195
748196
748 197
748201
748 225
748 240
748 241
748244
748251
748 253

3.75
4.65
5.44
1.09
1.09
4.47
2.95
3.95

14.95
2.95
1.89
4.90
4.25

14.95
8.95
3.98
3.75
3.98
1.90
7.45

74825 7
748 256
748260
748274
748275
748280
748 287
748 288
748289
748301
748 373
748374
748381
748387
748412
748471
748 472
748474
748482
748570
748571

1.39
1.49
1.83

19.95
19.95
2.90
4.75
4.45
6.98
6.95
3.45
3.45
7.95
5.75
2.98
9.95

16.85
17.85
15.60
7.80
7.80
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ELPAC POWER SUP PLIES DCIDC CONVERTERS
S INTEC RC" No . 1·24 25·49
44037 2N 40 37 S .86 S .8 2 Stoc k Inp ut Outpu t Output Dime nsi ons
4~2 94 2N~294 .80 .78 No. ~~~)e v(~~le Curre nt (HxWxOI4521i16 2N52~US .80 .78 300 MW Type (M" ) In Inch e s Price
45320 2 N5320 1.25 1. 19 13825 3 .0· 7.0 12 :t:0.6 0 ·2 5 .48 x.5 1 x3,05 $7.00
4 532 1 2N5321 1 .0 2 .• 8 138 2e 3 .0 -7.0 12 :tO.6 0 ·25 .48 x.5 1 x3.05 7.00
45 322 2N 5322 1.61 1. 53 13827 3 .0 ·7 .0 15 :t:0 .7 0·20 .48 x.5 1x3.05 7.00
4M15 2 N541 5 1.80 1. 52 139 28 3 .0-7. 0 - 15 :t:0 .7 0-20 .48x .5 1x3 .05 7.00
4~16 2 N5416 2.17 2.00 13829 3 .0·7 .0 28 't 0 .7 0· 10 .48 x.5 1x3.0 5 7.00
45784 2N5784 1.3 7 t .as 13830 3 .0- 7.0 28 %0.7 0 ·10 .48 x.5 1 xa .0 5 7.00
48044 2 N6044 2.04 1. lil3
~ S1 01 2 N6 10 1 1. 25 1,1 lil

1 .5 W TYPE.'US103 2N6 10 3 1. 25 1.1 lil
125 .65 1x1.2x1. 77 23. 0046 107 2N6 10 7 .82 .73 13631 4 .0-7 .0 12%0 .6

48 1CX1 2N6 109 .82 .78 13832 4 .Q.7.0 · 12±0 .6 125 .65 1x1 .2x1.77 23 .00
46 11 1 2N8111 .80 .78 13833 4 .0' 7.0 15 %0 .7 100 .6 5 1x1 .2x l. 77 23 ,00
48 254 2N8 254 2.16 2.0 5 1383<4 4 .Q.7.0 - 15± 0 .7 100 .85 1x1. 2x1. 77 23 .00
48290 2N 82 90 .80 .78 136 35 4 .0-7 .0 28 %1.4 50 ,65 1x1 .2x1 .77 23.00
46 2lil2 2N62 lil2 .80 .78 138 36 4 .0· 7.0 - 28 :t 1. 4 50 .85 1xl .2x1 .77 23.00
46 386 2N 838 6 1.0 5 ...
46 38 7 2N838 7 1.1 5 1.09 " Floppy Disc" powe r s upply fo r 8 drive , as bull t by S hug art. CDC. Wa ngo.
46 388 2 N6JS8 1. 28 1 .22

~~: 'ci~s~. °St~cU~S~~.5ri;5~~ '...~~ '. ~~~~:.t.~ ~~~~~~ ,~.~~ !~:~~: ~ '~fb~~~464 74 2 N84 74 1 .03 ..,
4M67 2N6M 7 1.49 1.44
46688 2 N6668 1.80 1:5 2
40 347 40347 1. 22 1.1 6

Price
538 .00

38 .00
38 .00
38 .00
57 .00
57 .00
57 .00
57 .00

Ola .
.002
.002
.002
.0 32
.032
.0 32

Dimen Sio ns
(Hll.WxO)
In Inc he s

4·7 /H h4x2
4·7 /1 6 x4 x2
4·7 /16 x4x2
4'7 / 16 x4 x2
5·~/8x4 ·7/8x3·3{ 16

5·~/8x4 ·7 /8x 3·3 / 115
5·~/8x4 ·7 /8x 3·3 tte
5·5 / 8x4· 7 /8 x3·3 / 16

Bo w Ros in Core Solder
(60 /40 Alloy)

Len gth We ight
(le e t) (Oz) Price

9 1.5 13 .28
25 4 4 .36
50 8 6 .02
33 1 .5 4.08
89 4 5 ,16

17 5 8 6 .8 2

Stock No.
50075
5007.
50077
50078
5007'
50080

Outp ut
Curre nt
Rating
3 .0 0'.
1 .50'.
1 .20'.
0 .75A
6.0"
4 .0"
3.3"
2.0"

Output
Voltage

5
12
15
24

5
12
15
24

th~!~u~~~~i2~~:~~~~n~~g~:~~·.~:f~r~~&J
ce nte r de yice., llip too l over ' o r deylee . on .600
c enterl . P1Jtde.Yice in 1001. sq ue.ze . bowed I••ds
co me back 10 pro pe r Ip&(:l ng .

~~
SIOCk No . 110 59 512 .9 5

EL PAC POWER SUPPLIES
SOLV SERI ES FULLY REG ULA TED

Stock
No.

13802
13803
13804
13806
138 08
13800
1381 0
138 1 2

MODUT EC

: ~~;:~~~~e~,~lrl : ::a~lt:~~~il:~~~~, ~;;J~J 4 :sviStock'No:;i7'iii t.:': :~;:~~
- Mlnlc la mp AC Volt·Am meter

AC Ampere s
Stock No. Ra nge s Price

13730 0·2511. 531i1 .50
13731 0·50 11. 39 .50
1373 2 0-1000'. 39 .5 0

- LINE SP LITTER a llows last & acc ura te
rea d ings 01 AC pow e r consum pt ion

-~~M:~~L~rll~TE'R 'Ve'rUt'l i~ 'voii' ~h~9 5
Milliammet e r (S tock * 13729) . .. . 5 13 .95

1QO.Up
, .12

.14

.18

.1'

.21

.23

.25

.2'.40

25 ·91i1
5 .13
.15
.18
.21
.24
.28
.30
.34
.45

ELE CTRO SP ACE PRINTED CIRCUIT
CARD IN J ECTOR/ EJ ECTORS FO R 1/1 6

T HICK CARDS
1 14 52 White $ .2 7 $ .23 S 20
11 4 5 3 Re d .2 7 .2 3 .20

Texas In st ruments Low Profil e
Soc ket s, tin p la ted phosphe r bron ze co ntact
pl nswith gn·t ig htse a l.
St oc k No . No . Pins 1·24

11201 8 , .Hi
11202 14 .18
11 203 16 .2 1
11204 18 .24
112 0 5 20 .27
11206 22 .30
11207 24 .33
11208 28 .38
11209 40 . ~3

2 5·4lil
5 1.16

1.38
1,96
1.50
1.7 9
1.9 5
.57
.81
.70

1.35
1 .2 lil
1.10..,
1.22
.78
.58

1. 29..,
1.54
1 .65
1 ,1lil
2.76
3.00
3.04
1.02

1·24
5 1. 22

1. 46
2. 07
1. 58
1.90
2 .06

.80...

.74
1. 43
1. 37
t . t e
1. 03
1. 28
.82
.81

1.37
1.03
1. 62
1.7 3
1. 25
2.9 2
3 .18
3. 22
1.08

ELE CT RO SPAC E PRINTED
CIRC UIT CAR D EJECTO RS

Fot 1/ 16 th Ick ca rds (.072 I tOt)
Stock N o . Co lo r ' ·24 24 ·49 50- Up

11450 W hit . $ .25 $ .21 $ . 19
114 51 Red .25 .2 1 .a

T I STATIC RAMS, EPR OM S. 'A N D DYNA MI C RAMS
~~~~k5No . ~~~~708.4 5J L 1K~:S~piGg~n45 0 NS s ~ :~ci ;58~¥5
4 7630 TMS25 16 ,4 5J L 2KM EPROM 4 50 NS " . " 15 .4 5 14 .2 5
4 7635 TMS25 3 2·4 5JL 4 KXe EP ROM 45 0 NS . . . 2 3 .80- 22 .00
4 7&40 TMS2 11 4 ·4 5 NL 1 KX4 S RAM 4 50 NS 9 .50 8 .7 5
4 7645 TM540 L44·4 5N L4 KX1 SRAM 450 NS 11 .90 11 .00
47 650 TM541 16·20N L 16K DRAM 200 NS 6 .60 6. 10

Ie Insertion/E xtract io n Kit, include s OIP IC e xtrl c tors a nd inserter s
to ac co mo da te all IC' s h om 14 to 40 pins . C/M OS sa le .
Stoc k No. 13 30 9 . . . 534.95

RCA POWE R
S INTEC RCA No.
40 122 C122 0
4 2322 T23220
42 700 T2700 D
42800-1 T2800S
4 28QO.2 T28000
4 2850 T28500
4 002 9 ·1 TIP2 lil
40029·2 TIP29 A
40031 TIP 3 1A
40 1 21 TIP12 1
40125 TIP125
42955 MJ2lil55
4 30 55 RC"3055
42 102 2 N2 102
42270 2N 2270
43053 2N J053
43054 2 NJOS4
4 30 55 ·1 2 N3055
43055 ·2 2 N30 5 5HOM
43439 2 N343lil
4 3<440 2 N3440
4 377 1 2 N377 1
43 772 2N 3772
4 3773 2N3773
44036 2 N40 36

AR IES ZERO
IN SE RT ION FORCE SOCKETS

- Ca m act uat e d. t rue ze ro ins erti on te rce
- tin plated so lde r tail p Ins

s:::lka~~~ ~ot>;:~~ PI1~~:d Int~5~1: soc~~~p
110 55 24 54 .06 53 .&0 53.2 5
11 05 6 28 4 .25 3.77 3.40
11 057 40 4.90 4 .34 3 .91
110 58 64 1iI .81i1 8.76 7 .90

HE X·W IK SUPERIOR SO LDER
REM OVA L B RAID

BraId
Stock No. S ize Fti Sp ool Price

50041 1 / 16 8 $ 2 .10
50042 5'" 8 2 .25

RCA C/M OS
Stock
No. RCA No 1·24 25-Up

4400 1 C04001 BE 5 .36 , .3 3
44002 C04001 US E .38 .33
44007 CD4oo7 US E .38 .33
440 11 CD40 11 BE .38 .33
44012 C04011 USE .38 .33
44 0 13 C04 0 13 S E .58 .52
440 15 C0401~S E 1.07 1.0 1
440 16 CD40 16B E .5' .55
4401 7 C04017B E 1.0 7 1.0 1
44019 CD40 19 BE .59 .55
44020 CD4020BE 1.18 1. 12
44023 C04023 BE .38 .33
44024 CD4024BE .s2 .87
4402 5 04025 8 E .38 .33
44027 04027 8 E .8' ...
44030 04030 8 E .59 .55
44040 1.18 1. 12
44048 1.56 1.48
44041i1 .57 .54
44050 " 54
44051 C0 40 518E 1.18 1.12
44052 CD4052B E 1.18 1 .12
4 4053 • 1. 18 1 .1 2
44054 • 1.96 1 .8 5
44 0 515 • 1.9 6 1 .85
440<10 • 1.48 1 .40
44068 • .78 .74
44069 8. .38 .33
44070 C04070 BE .44 .4 1
4407 1 C040718E .38 .33
44076 CD40 768 E 1.26 1.20
440 81 CD4081 S E .38 .33
44093 CD4Qg3B E .78 .74
44 09 8 C0 4Olil8BE 1.56 1.48
44 502 CD4502 BE 1.72 1."44511 C04 511 BE 1.26 1.20
44 522 C04520 BE 1.18 1.12
44590 C0 22100 E 2.4 9 2.35
44 59 1 CD401038 E 1.96 1. 85
44592 C040 10 6B E ... .80

Drawer a. M ilford. N .J . 08848
" Quali ty E'ectron ic Parts by Mai'"

Fie" S,n ,e C Ca ,.log · O ~.' , 000 lIe"' to
510.00 M in . Ord er _ N .J . ' e1oid ents add Se.tlsal.~ t a ll .

P~~~~:~~~~:p~~t~~Sc:~~~;;'b~;e~~ '
Visa. Mastel Cha r98. C.O.D.

, Phone Olders Wel Come
Toll f re e call , .BQO.S2 6·S9 60

N.J . Re s id en t s l2 01 1 99 6·4093

9lNTEC COMPANY
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UART
COM 2502 25KHz

40 Pin + 5 ..12

$495

DYNAMIC RAMS
4K x 1 300nl
02 104A 16 Pin

TMS 4030 22 Pin

95~

PROM
Harrls 7640

512 x 8 VOL DC

24 Pin $7.5

DATA
CASSETTES

' 175

10 for ' 15°0

Mede for Oatapolnt

by MaxeU

60 min. with caM

5 screw high strength shell

5.200 MFD 25VDC
1-7/ 16 x 2-318H $12'

11,000 MFD 35VDC
1-3/4 x 4-112 h ' 350

12.000 MFD 25VDC
1-7118 x 3-7116 h '250

22.000 MFD 25VDC
1-7116 x 41/4 h $3 ' 8

COMPUTER GRADE CAPS

1000 VOLT
12 AM P~

~~~~E T
' 12' 10 for $1(lO0

Fits SHUGART 800/801

$6500

SHUGAR T
HEAD

Heat Sink 75C:

7812
12 VOLT
1 AMP

90<: 10 for ' 750

Heat Sink 25<:

VARO VJ648X
VI" Leadl

PHONE
JACK

25¢

DBC-25P male

Swltchc ralt Nl2A
1/4" 2 conductor

with Switch

Crimp Pin $225

08-25 cover $125

SlO-SYN MP7o-1A-Z~1A-005

5.2 V @ 1.44 A 48 Stepi /Rev.
V/· Shaft 1ft" L. Mig . Holel 2~3/16" c-c

' 280 10 for ' 15°°

DIABLO BRIDG E ..
PRINT~W. 10 AMP
HEAD 600 VOLT

200 ns Tr
Malrlx Head *24 800
Fill DIABLO 1660

RS-232 .~ LM 323
CONNECTOR~5 VOLT

3 AM P

~) $395

5 VOLT
STEPPING

MOTOR $2000

TERMS
Quantiti es Lim ited

COD , check, mon ey orde r

VISA , Mastercharge

Tenl residents add 5%Itate lal.1 tax.
Add 13 M shipping chargel for or ders
under 'sao' .

MAC 10-4
10 AMP ' 125

200 V 10 for '1 0"

TRI AC

Same a. 2N222 2A

PN2222A
• 10 for $100

'1/ 100 for $700

SHIELDED POWER CORD
'Q' .::-.,. =- ..q>'

6' - 7" Lg. $2' ° 10 for '20"

$1' ° 10 for '1 250

REFLECTI VE
SENSOR .

MONSANTO MCA 7
Infar~ emitte r and

Photo Oarlln glon output

0 -15VDC
25/32 x 1-13/18

' 150 10 for ' 12' °

10 POlltlon BCD

$395

.~'- $1200

FANSONALE RT SOLDER
MALLORY SNp-428 KESTER 80/40 Whll per.by Rotron
4-28 VOC ~16 me. ROlin core. .020 die. WR2H1 4-3/4" Sq.

Fltl 1 1/6" hole 1 Pound Roll 115 VAC 7 Watt

•
POWER

SUPPLY

$4750

JOYSTICK
4 ~ 10K Unear pot l

OUTPUT1 • liz" metal handle
IN PUT2 - W' square

110 - 220 YAC
+5VCD - 5 Amp.

5 - 3/4 x 7 -1 /2 x 4" h
+ 12 VCO - 1 Amp.

$595 • .12 VDC - 1 Amp.

EDGE METER

en
o
Z
o
II:

b
UJ
....I
UJ

6
is
<t::
II:
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24oGa. Solid Copper

5VDC, 180-0hm Coli. Contacts rated
0.5 amp at 120VAC. Can be mounted
on PC board . 275-228 99c

·,00k·Ohms
• Top Quality at

A Low Price

Twin pots controlled by a sing le one­
inch shaft . Body: 1711," square. Solder
lugs.271.1705 4.95

DPST Reed Relay

Flexib le flat cable ideal for intercoms,
low-voltage hookups .
2-tonductor. 35ft. 278-755 2.39
4-tonductor. 25 ft. 278-757 2.39

Joystick Pot ~

495

Rainbow Wire Packs

Micro Test Clips

Ii
Ideal for Testing

On Packed PC Boards

149 Set
Of 2

Sp"ng·action, solder-type , 1'1>."
long. One red, one black.
270-370 Set of 2/1 .49

Heavy-Duty
Steel Frame

Flrst·Quallty
Device, Not a Mall
Order "Second"

Mounts on Bench
Or In a Vise

Frees your hands lor eas­
ier soldering and repair.
Holds board secure ly, yet
is lully adjustable.
276-1568 6.95

Buy several to charge batteries or power
projects. Approx. 0.42VDC at 0.5 amp in
bright light. 276-125 5.95

Let Radio Shack Introduce You to the
Fascinating World of Microcomputing!

NEW!

PC Board Holder

695

o Computer Demonstrator. It's an actual working computer (made
from paper) plus an easy-to-read, 24-page manual that explains corn-
puter terms and operation . 62·1080 Only 3.95
[i] Beginners Guide to Personal Computers. By Forrest Mims III.
Covers uses and capabilit ies of personal compute rs in plain language.
lIIustated. eo pages. 62·2003 1.95
~ TR8-80 Level II BASIC. A self·teach ing guide to BASIC computer
language. 351 pages. 62·2061 9.95
[QJ Microcomputer Dictionary. An authoritative, up-to-date reference.
606 pages. 62·2311 7.95

Power Transformer

For In-Une
Or Triangle

Pin Patterns

Primary : 12OVAC. Sec.: 18VAC at
2 amps, cente r tapped. 231, x 21/, x 2".
273·15 15 6.99

169
Pkg .
Of6

Four-pin type with mounting flange .
276-548 Pkg . of 6/1.69

119

Heart of a
Fun Project!

• Super Loud
• Low Current

Drain

A Builder's
Best Friendl

Holds Work In Any
Position, Leaving
Both Hands Free

1.5VDC Buzzer

Cadmium Sulfide
Photoresistor

Wide

129 Resistance
Range

5 mags in darkness to
100 ohms in brigh t light.
Ideal lor intrusion alarms,
counti ng , model railroads
and more .
276-116 1.29

Reg .

4.49

Ideal lor transistorized security applica­
tions , 1.5 to 3VDC. Round metal case
with leads . 273-004 1.19

Sound Generator IC
1/3

Off

SN764n . Creates music, explosions,
arcade sounds and more with simple sup­
port circuitry. 28-pin DIP with data.
276-1765 Sale 2.99

With this accessory, "tough" jobs like sol­
dering coax connectors or glueing small
parts become easy. Has a sturdy cast iron
base, plus six ball joints which allow its
two nickel-plated clamps to adjust to any
angle. Put the "Helping Hands" on your
bench today . . . you'll be glad you did the
first time you use ill 64-2093 7.95

Only

Reted 3 Amps
At 12 Volts DC

High-Output
Infrared LED

149
Low Power

Consum ption
XC880-A . Emits as much energy
as three convent ion al IR LEOs!
Good spect ral match for photo­
diodes . 1.3VDC, 20 milliamps.
276-143 1.49

Our Versatile "Helping Hands"

Slope-Front
Desktop Cabinet

Illuminated SPST
Toggle

199

Add the "Pro" Look to Your Wiring Job!
Spiral Wrap Cable Clips

219 169
Pkg . Set
Of2 Of10

Sp iral Wrap . Neatly bundles wiring . Set Unlveraal Cable Cli ps. Accepts cable or
includes 5 11. of clear, 5 ft . of black . wiring up to 'I>." diameter. Self -adhesive
278-1638 Set, 2.19 back.278-1639 Set of 10/1.69

Ideal for test equipment, mixers, control
pane ls. 7'/0x 5'/0x 1""" (Iront), 231, " (rear).
270-265 8.49

Prices may vary at individual stores and dealers

ltadl8/haeK
A DIVISION OF TANDY CORPORATION

OVER 8200 LOCATIONS IN 76 COUNTRIES
CIRCLE 73 ON FREE INFORMATION CARD
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ACP
$99 00

23900

,., 00
''''00
"'00
'''00

'''00

S. 3S oo
os cc
"00
.. 00
....e
"99S

... 00

AC'
S3J9 9S

.. 00
'''00
0000

... 00
IS9 00
1899S
.. 00

.3900
""00,."

AcP
' '''''' 00

231S 00
188900

11" 9S
212Soo
67S OO

tees 00
S750 00
179000

ACP S319is

..

LIST
S399 00.. 00... 00

"'00... ss
,.. "
2 1!liS.. '"... sc
'0000.. "

LIST
SJ 1SOoo

21S000
22SOOO

19S00
2"SOOO

''''00121000

" "'00"''''00

LIST ACP
~ " '" sy,I e", S299S 00 $2" 96 00

8"" y' tem 319Soo *319Soo
20000 169 9S
29SOO 239 9S
SOC00 "299~

HEWLETT
PACKARD

... . .

TERMS: ",.O Cnh,tr S C"" C:k Bal'\k Wife Pe, sonllct\.tCk,
.lIow 2 wl!'I!kSl Ot procc' '' '''9 InCIud" O"v e'l L,c:en M Ind
Crl!'d,I Ca ' d . ' Y,,. Me A""EX CB Idd 3'l\oM ' v l( " e hl'~

Add 3"" hlpp, "i & HII'\d1"'9 0 ' S2 ....noc,... .... , "g'ule' Add
1000000 IOt ' o' e'\l 1'1 o ' de " Ot US P.,C.' POll Include Telepho,.,.
I'\" m be ' NO CO D' PflCI!S , u lec l to ch.nge wllt-.out f\Ollee
')o ..,r lltms suble c t 10 p" Qf " Ie We reH"'. lhe fIght to
\ " D' h lUII! mal'\ul.etu'f'r Rellol pl'\te, "'I y "flly

SD SYSTEM S
18 0 511" t" I<,t
1 80SI1I"t" A & t
SB C 100 A & T
S BC 200 A & T

RC A
Cos mIC VIP .

HP · 12S CP"" M'CfOCOmpule,
HP· 8S M'CfOCO....pU1...
HP,aJ Moe'ocompU1er
a290J A 161<,",emory ""odu le
122SG'l ph l(S PIOUe '
122S Pe rs on ,n,y Mod ule
HP.j2 SO«l 8 '· D,sk
HP·989 SA 8 " D'Sk
HP·9111A G' lph,CS Tablet

SYNERT EK
S ",,,,. l

ROCKWE LL
AIM 6S w!l l<
AI"" 6S wl.K
8K BASIC ROM
"K Ass emb-tf', RO ""
POWI!" Sup ply
El'\clolu'e
TOIal 'y ,t em w .. I<

".c:I<-oe Ce~
8SC 1'0 Sauree Pkg
aJO Mad em Dow J one s PlI9
Tetelll'\k I Campus.,.....Pkg
TOIII "Iluc S..... IlS

XEROX 820 •
·"T hot ~r._I COfl'l p Ul I!t' · ·

FREE TCS BUS INESS SOF TWARE
..... ' pu ' c has e "' " G ' L A, P Pl y, oll ll'\"e I'\Io ry
$1100 00 VALUE a- o nly

"OOw "6K RAI,,4
"00 BU lc Langu age Mad ult
800 w 16K RA""
. ' 0 P' og Rec ord f"
112SP"nt ",
8JO Aco uSllC M odt'!'I'\
aso Inle ,f l Ce ""oo ule
MTK 16K RAM
MTK 32K RAM
ATARI " 'S,CII C
ATARI PaC·Man

112(} 1
~ a2'O . 2

CP .M
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$2.80 2147
3.20 8155
4.50
4.00

$7.20
6.72
6.72

24.51

$6 .64
7.40

16K RAM EX PA NSION KIT
For TR5-80 (Mode l l or 1111. Apple or PET
Set of 8 pcs. UP0418C-2 (200m) .... $15.95

o.U1 fumish.cl WIth purchase on request.
t' • 0'

7 SEGME NT LED DISPlAYS
FNDJ57 $ 1.50 MAN3620 $2.00 MAN6640 $4.1 0
FND500 1.50 MAN3630 2.00 MAN6650 4.10
FND507 1.50 MAN4610 2.10 MAN6710 3.10
FNoeoo 1.95 nl311 10.26 MAN6750 2.90
LED lAMPS
MVS023 $.25 MV5252 $.30

I SPECIAL
ALPH A/NUM ERIC

DISPLAYS
AND-6010 RA.JB

Red. Common Anode $5.25
AND-5010 GEJS Grllen, Common C"thode 15.95

SATELLITE TV
FANTASTIC 80111 CHANNELS

New antenna construction plans plus big 8 X 11
book loaded With aiming info. kits. LNAs and re­
ceivers at wholesale pnces. Farbetter than cable
TV! EnlOY crystal clear reception. Send S9.95 to-
d.y. Add S2.00 for ls i class (alf mail) or call our
24 hr. COO order hne (3051862, 5068 Now

GlobalTV ElectrOnics. P.O. Box 21g·F. Maitland. FL 32751

COMPLETE kit including 10 Fl. fiberglass dish,
LNA, Receiver,etc., now being offered by a major
manufacturer. An entire TVROterminal for under
$2,800.00 - financible . For complete informa­
tion package forward $2.50 for postage and
handling to : NATIONAL TELECOMMUNICATION
SYSTEMS CORP., 1048 Ml. Gallant Rd., Rock
Hill , SC 29730

VTO ci rcuit board for Avantek 8360, drives any
mixer for single conversion . Plans and boards
enclose $10.00. Mail to : R. L CONVERSIONs,
P.O. 8011580, Bixby, OK 74008

$1.49
.40
.80
.80
.44

MC3448A 1.20
74LS242 1.79

~:~~ ~ :~~ ~....!:l!;..!~-.>2.ll!..-------~
74 l.S245 2.85

TEN foot satellite reception parabola four pie
segments complete with metallic gas~ tor re­
Inforcement full weight 215 pounds fiberglass.
Includes Instructions for mount. Pick up $500.00
or add $35 .00 crating. Shipped collect. EXPO
CO., 7514 Oak Bluff, Dall88;tx 75240 (214) 239­
1489•

IIEMAL ELECTRONICS
Dept 42

5685 SW 80th Street, Miami, FL 33143
Call (305) 661-5534

GET moreCB channels and range! Frequency
Expanders, boosters, speech processors. FM
converters, ignition noise blankers, how-to
books, plans, modifications. Catalog $2. CB
CITY, Box 315OORE, Phoenix. AZ 85046

WANTED, la'98 quantities of surplus electronic
parts/computer boardsImotors, etc. Anything
for the home constrUctor considenlrd. Send fun
details, samples, prices to : TRADE SURPLUS,
75m Hayfield Road, salford, Manchester, M6
80A, Eng1and. Telephone 061 743 1184, Telex
665383 l'RADA G.

OPEN reel ~mosUy Ampex, used once, un­
spl~ced, unbox~. 1800 '.50 reels; $65.00. sam­
ple. $2.00. 3600 10 reels, $25.00. sample: $2.50.
New, premium e-6O cassettes; sample: $1.00.
AUDIO TAPES, Box .9584-G , Alexandria, VA
22304

ORDER No. 171A E047

• #!!;i;uiJ(!] ROUTE 9N.
PLATTSBURGH. N.V. 1290 1
r.i.: (5181561-8700.

CBRADIO

POLYETHYLENE DIELECTRIC
RG213 noncontam inat ing 95% Shie ld m il spec . . 36c/ft .
RGSSAU stranded MI L ·SPEC 12e/ lI.
RG 8U 95% sh iel d M IL SP E C 31clft.

LOW LOSS FOAM DIELECTRIC
RG8X (min i 8) 9S% Shie ld 17elft .
RG8U 97% Shiel d JOe/ ft .
RGSSU9S% Shield l OC/ f t .
RGSIAU st ra nded cent er 80% shi eld ' lle/ ft .
RGS9/U 100% foi l Shield TV type l OCIft.
Rotor Cable 2·18 ga 6·22 go 1ge/ lI.
Cable·Shipping $3.00 1st 100 fl ., $2.00 each add ' I 100 II.

CONNECTORS
PL ·2S9& SO·239 101$>.89
RedueerUG·17Sor176 101$1.99
UG ·2SS(PL·2S9to BNC ) $3.50

Connectors-5h ipping 10% add'i . Sl .50 m inimum

FREE CATALOG
COD add$l .50- FLA. Ros. add 4% Sales Tax

WANTED

CABLE

SATELLITE television f1led hom (brass), fits
standard CPR229 flange, for parabolic dish
flD .3-.45, Frequency 3.30-4.90GHz. $30.00 Post­
paid USA MasterCard-money order-cashier
check. FRIEDSAM TV HARDWARE, 112 West
Main, Marshallville, GA 31057 (912)967-2828.

CASSETTES/REEL·TO-REEL
TAPES

. . . 9 .95

.. . 8 .95

. . 12.95

.. ... . . 9 .95
. 10.95

M ail Order:-Minimum order Sl 0.
Send Mon ey Order or Check to:

P.O. BOX 1957-Dept. R
HAWTHORNE. CA 90250

Use your VISA or Maste rcard
(pl ease inc lude expiration date) .
Add $2.00 postage and handling
to order. CA residents add 6% tax.

UV EPROM ERASERS
Erasesupto 15 EPROM's in30 Minutes
QUY-T8I 2A Ste el en closure with timer and

sa fety switch $97.50
QUY-T8/ 2 B Same as above without timer &

sa fety switch 68 .95
QUY·T8/1 Plasti c enclosure without timer

and sa fety sw itch 49 .95

.. $23.70

. .. $26.80

CARD EXTENDER
FOR S-1 00 CARDS
50 co ntac t strips on each
Side with .125" ce nte rs.

3690 -12DP ... $3 0. 70

50100 TYPE
MOTHERBOARD

8.5 " x 11" x .062"
8803DP $3 2 .75

VECTOR BOARDS
50100 TYPE
PLUGBOARD

5.3" x 10" x 1/16"

.. 8804DP $2 7.65 t---- - ----------..

IN$ ULATION DISPLACEMENT CONNE CTORS
Straigh t head er with s ing le key s lot & ejector
52 -120.4 20 pIn $2.33 52-140-4 40 pin $3 .75
52- 1215-4 26pin 2.78 52·1 50-450 pin 3. 75
52 -134-434 pin 3.40
RIgh t angle head er with s mgle k.ey slot & ejector
62-22o.4 20pin51 .70 52-240-440 pin $3 .13
52 -2215-426 pin 2.4 9 52 -250-4 50 pin 3.75
52·234-434 pin 2.78
Sock.et connectors
51 -120- 120pin$4.10 51-1 40- 1 40 pin 57.60
51-126-1 26pin 4.95 51-150- 150 pin 8.10
51-134-134 pin 15.30

o TYPE S U8M INIATURE RECTANGULAR
OE-9 p $1 .65 DE-25P $2 .85 DE-37 S $5 .95
DE-9S 2.25 DE-25S 4 .35 DE·60P 4.75 .....--------------1
DE-16P 2.40 DE·27P 3.85 DE-60 S 7.95
DE-16S 3.10

DIP BOA RD TO DIP BOARD JUMPERS
14- 006-1 00 14 Pin. 6" oYerall lengt h $5.42
16-006-100 16 Pm. 6" oyerall lengt h $5.95
24-006-100 24 Pm. 6" oye ralll en gth $8.45

M INI -HOOK
Xl00W Specify Color Whe n Ordering .. $ .80

J UM PER-MINI·HooK TO MINI-HOOK
204-12W 12" wire length . Spe cify Color $ 1.68
204-24W 24" wire length. Sp ecify Color $ 1.7 0

LINEAR IC's
LM301N $.32 l M319 N $ 1.65 NE566 N $1.65
l M306H .75 l M324 N .50 NE567N .85
l M30 7 N .40 lM339N .50 lM723 N .45
LM308N .50 lM380N 1.10 LM74 1N ' .35
LM310N 1.75 LM384N 1.75 l M74 7 N .55
l M3 11N .4 5 NE555N .36 l M1458 .40
l M31 2 N 1.15 NES56N .70 LM1488 .80
LM318N 1.95 NE565N .85 LM1489 .80

VOlTAGE REGULATORS
LM311T $1.15 1.M340T-12 1.15 78 15CT 1.15
LM320T·5 1.15 LM340T-15 1.15 7905CT 1.15
LM320T-8 1.15 7805C K 1.60 790BCT 1.15
LM32OT-121.15 7805CT 1.15 7912 CK 1.60
LM32QT-15 1.15 7808CT 1.15 7912CT 1.15
1.M337N 1.50 78 12CK 1.60 79 15CK 1.60
LM340T·5 1.15 781 2CT 1.15 7915CT 1.25
LM340T-8 1.15 78 15CK 1.60

4000 SERIES CMOS
4001 $.30 4015 $ 1.00
4002 .30 40 16 .50
4006 1.05 4019 .50
400 7 .28 4021 .90
4008 .90 4022 .90
4010 .50 4023 .30
4011 .30 4024 .75
40 12 .28 4028 .70
4013 .40 403 2 2.00
40 14 1.00 4034 2.60

DiODES
lN 27 0 $.12 lN3600 $.15 1N400 2 $.07
lN 91 4 .0 8 lN 41 54 .10 lN4003 .0 8
lN 91 6 .08 lN 4001 .0 7 l N4004 .0 8
2N TRANS ISTORS & SCR 's
2N2222A $.26 2N3053 $.32 2N4441 $2. 10
2N2905A .25 2N4401 .10 2N4442 2. 15
2N2906A .25 2N3055 .80 2N4443 2.95
2N2907A .25 2N5194 .60 2 N4444 4.60

74LS SERIES LOW POWER SCHOTTKY
74 LSOO $.22 74LS86 $.35 74 LS175 $ .89
74LSOl .22 74LS90 .50 74LS181 1.85
74LS02 .22 74LS92 .50 74 LS193 .75
74LS04 .25 74LS93 .55 74LSl94 .60
74lS08 .25 74 LS96 .70 74LS195 .60
74LS10 .25 74 LSl 12 .35 74LS196 .80
74LS" .3O 74 LS122 .40 74 LS241 1.1 0
74lS1 2 .30 74 LS123 .70 74LS242 1.79
74 LS15 .30 74LS125 .45 74LS243 1.79
74 LS20 .25 74LS1 32 .65 74 LS244 1.10
74LS21 .30 74LS133 .79 74 LS245 2.85I l1JRJ~;~!lf
74 LS26 .30 74lS136 .35 74LS248 .90
74LS2 7 .30 74LS1 38 .55 74LS257 .55
74 LS28 .45 74LS 139 .79 74 LS266 .65
74lS32 .30 74LS151 .55 74LS283 .65
74LS38 .4O 74LS 153 .55 74LS295 .85
74 lS42 .50 74LS 156 .60 74LS352 1.00
74lS47 .80 74LS157 .79 74LS366 .45
74LS54 .30 74LS158 .50 74LS367 .69
74 lS51 .35 74lS161 .70 74 lS368 .4 5
74LS74 .35 74LS163 .70 74 LS373 1.79
74 lS76 .35 74 LS166 2.10 74LS393 1.20
74lS83 .60 74 LS169 .95 74LS395 1.20
74 lS85 1.00 74 lS174 .60 74LS323 5.29

7400 SERIES TTL
7400 $.19 7420 $.20 7495 $.45 74165$.60
1401 .19 1426 .25 7496 .50 741811 .65
740 2 .19 7428 .40 741 161.30 741821.00
7403 .19 7432 .25 74121 .35 741842.05
7404 .19 7438 .30 74 123 .50 74 1852.06
7406 .29 7442 .40 74125 .48 74193 .70
7407 .29 7448 .75 74 132 .55 741991.10
7410 .20 7474 .35 74141 .80 74221 .80
74 16 .32 7483 .50 74156 .50
7417 .32 7486 .35 7416 1 .60
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$12.50 PER KIT

0-30 Power Supply

$10.50 each

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allso lid sta te circu itry with high efficiency po wer tran sistor
2SD388 and I.C. voltage regulator MC1733 . Output
voltage can be ad justed from 0-30 V at 1 amp current
limited or 0- 15V at 2 amp curre nt limited . Intern al
resistance is less than 0.005 ohm; ripp le and no ise less
th an 1 MV, dua l on pan el meter for voltage and amp
reading. also with on board LED and audible over load
indicator . Kit comes with predrilled P.e. boa rd. instructions,
all necessary electronic compon ent s, transform er a nd a
prof essional look metal cabi net. Th e best pro ject for
sch ool and the mo st useful instrum ent fo r repairman .
Build one toda y!
MODEL TR 88A 0 -15V D.e. 2 amp
MODEL TR 88 B 0 - 3 0V D.e. 1 amp

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4".; 30V DC 80 0 MA adjustable. fully regulated by
Fairchild 78MG and 79MG voltage regulator l.C, Kit

includ es all e lectro nic parts,
filter cap acitors . l.C.. heat
sinks and P.e. board .

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

This is a solid state all transistor circuitry with on board
, tCTCQ pre amp for meat mtercph cn o or phone input.
Power output employs 2 pairs matching Darlington Trans is­
tors. Driven by the popular 2N3053 Driver Transistors.
Four built on board controls for; volume, balance , treble
and bass. Power supplies requ ires 48 VET 2.5 amp trans­
former. T.H.D. of less than 0 .1 % betwee n 100 Hz and
10KHz at full power. (30 Watts + 30 Watts load ed by 8"- ).

* SPECIAL * ':1'1

EXCEllENT
PRICEI

MODEL 001-0034
Transform er (Optton all]

$29.50 PER KIT
$10.50 EACH

$59.50 PER KIT

200 WATTS CLASS 'N STEREO POWER
AMP KIT TA·2600 (WITH LED POWER
LEVEL DISPLAY AND RACK MOUNT

TYPE CABINET)
TA·2600 is a kit tha t combines two sets of TA· l 000 class A
power amplifiers that can give you 100 watts of true powe r
per channel. The kit also has the latest "V" shape LED
power level display with memory Peak Hold on the front
pa nel. For speak er protection it also has separate electronic
speaker protection circuits. Kit comes with the 19 H rack
mount type metal cabinet with a professional quality black
ano dized front pan el: all electronic parts and components:
P.C. boards: filter capacitors and a heavy dut y transforme r.
Specifications:
• Power Level Display: Electronic LED type. 12 LED per

chan nel from - 18 dB to 0 dB with Peak Hold memory
• Power Amplifier: Output power 100 Watts per channel

into 8 Ohm load: 125 Watts into 4 Ohm load . Total
Music power output 250 Watts Max

• Freq uency Respon se: 10 Hz to 100 KHz
• Total Harmonic Distortion: Less than O.OOR% at fullpower
• Signall Noise Ratio : better than 80 dB
• Input Sen sitivity: IV Max.

POWER SUPPLY KIT
0·30V D.e. REGULAT ED

Uses UA72 3 and ZN3055 Power TR~• .
output can be adjusted from 0·30 V. 2 ' ..
AMP. Compl ete with PC board and all . ~ •
electronic p arts. Tranfor mer for Power
Supply. 2 AMP 24V x 2 $9. 50

KIT FORM $8.75 EA.

IN KIT FORM $18.50

MO DEL TA-2S00

$119.00 PER KIT

ELECTRONIC DUAL
SPEAKER PROTECTOR

Curt offwh en circuit is shorted
or over load to protect your
amplifier as wellas your speak­
ers . A must for Gel circuits.

bZ ... ! . i •• ­
.: . : - .:. - ?1 ~ ::" ..:.' ~ ••- --- _.

MARKV 15 STEPS LED
POWER OUTPUT INDICATOR KIT
All function s same as Mark IV but this is with
hea vy dut y aluminum front p late an d case .
Ca n be easily slot into th e front panel of yo ur
auto . tr uck or boat . Op erates on 12 V De.

$41.50 EACH KIT

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500

Specifications:
• Tot al Harmoni c Distort io n: Less tha n 0.05%
• Intermodulation Distortio n: (70 Hz:7 KHz = 4:1 SMPTE

Method) Less than 0.0 3%
• Frequ ency Response: Overall 10H z""' 100KHz

+ 0.5d B. - l dB.
• RIAA Cu rve Deviation: (Phone) + 0.2d B. -0.2dB

(30Hz ,v 1SKHz)
• Channel sepa ration (a t rated ou tp ut 1KHz)
• Phone.Tun er.Auxand Ta pe Monitor better than 70dB.
• Input se nsitivityand imp edance (1KHz for rated outp ut)
Phon o: 2MV 47K ohm s Aux: 130M V 50 K ohms
Tuner: 130MV 50K o hms Tape: 130M V 50K ohms
Grap hic Equ alizer control: 10 Ban d Slide Co ntrol
Frequ ency Bands : 3105Hz: G3 Hz: 125H z:250Hz:500 Hz:
1KHz: 2KHz: 4KHz: 8K Hz: 16 KHz also with on pan el
se lector for Phone. Tu ne r. Aux 1 and Aux 2.
Power Supp ly: 11 7 VAC
Kit co mes with all electronic com po nents. tran sformer.
instr uct ions and a 19" rack mou nt type metal. ca binet.

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit co nsists of 36 4-co lor
LED (15 per chann el) to indicat e the sound level output of
your amp lifier from - 36dB + 3 dB. Comes with a we ll­
designed silk screen print ed plastic pan el and has a
se lector switch to allow floa ting or grad ualoutput indicating.
Power supply is 6 12V·D.e. with TH G on board inpu t
sensitivity control s. This un it can work with any amplifier
from 1W to 200W!
Kit includ es 70 pes . driver transi stors. 38 pes. mat ched 4­
co lor LED.a ll othe r electronic co mpone nts. PC board and
front pan el.

NEWMARK III
9 Steps 4 Colors

LEDVU
Ste reo level indicator kit with arc-shape display pan e!!!!
This Mark 1IILED level indicator is a new des ign PCboar d
with an arc-shape 4 co lors LED d isplay (chang e colorfro m
red. ye llow. gree n and the peak outp ut indicated by rose) .
Th e power ran ge is very large from -30dB to +5dB.Th e
Mark 1Il ind icato r is applicable to 1 watt - 200 watts
amp lifier ope rating voltage is 3V-9V DC at max 400.MA.
The circuit use s 10 LEDs per channe l. It is very easy to
co nnec t to the amp lifier. J ust hook up with the speaker
outp ut!

BUY 2 FOR
$4 .99

TA·1 OOOKIT
$51.95

Power
transformer

$24.00 each

ModelV-Amp 500

REG. PRICE
$119.00 EACH

OURSPECIALPRICE
$55.00 EACH

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX

Speciflcationsre 5 0 watts RMS total (25W +
25W)

• Fre que ncy Resp ons e: ±
0 .5dB. 20Hz~26KHz

• T .H.D.: 0 .2% at full rated
outp ut

• Input Impedance:20Kohms
• Crosstalk: Better than 9 0dB
• Se nsitivity: 1.5V for full

rat ed output
• SIN Ratio:Greater than 95dB
• Sp eaker Load : 2 ~8 ohm s
• Voltage Supply: 9~18VD.C.

1 WATT AUDIO AMP I?
All p arts are pre -assem bled on a mini P~A
Board. Supp ly Vo ltage 6 ,.. 9V D.e. .
SPECIAL PRICE $1.95 ea.

2 WATT AUDIO AMP
Pre assembled un its . All you need is to hook up th e
speak er and th e vo lume control. Supply voltage from 9""
15V D.C. measur es only 2" x 3\1l·. making it good for

portable or discrete
applications.Comes
with hook up da ta . 1-------------"-=-=:..::....:..::....::-:..::....:..::....='-1

100W CLASS A POWER AMP KIT
Dynamic Bias Class "A" circuit design makes this unit
unique in its clas s. Crys tal clear. 10 0 watts powe r outp ut
will sa tisfy the most p icky fans. A perfect co mbina tion with
the TA·1020 low T.I.M. stereo pre -amp.
Sp ecifications :
• Output power: lOOW RMS into 8-oh m

125W RMS into 4 ·ohm
• Frequ ency resp on se: 10Hz-100KHz
• T.H.D .: iess than 0 .008%
• SI N ratio: better than 80dB
• Input sensi tivity: IV max.
• Power supply: ± 40V @ 5 amp
• On e cha nnel. needs two for stereo

5W AUDIO AMP KIT

~
. . . 2 LM 380 with Volume Con tro l

- lJJJlU ·: Power SupplYO~L~8V DC

$6 .00 EACH

ONLY $44.50
X' fo rmer

$4 .50 ea.

"FISHER" 30 WATT STEREO AMP
MAIN AMP (15W x 2)

Kit includes 2 pes . Fisher PA 30 1
Hybrid IC all electronic parts with PC
Board . Powe r sup ply ± 16V DC (not
included) . Power ban d with (KF 1%±

Super Buy 3dB).Voltage gain 33d B.20 Hz-20KHz.
Only $18.50

~~ FORMULA INTERNATIONAL INC.
~ s: AN HAN , H Send 51 00
f~~ 1n,..:leCahlQr1lIG o.&f$.50~.DU'ChaSe For Oeta'Hed

t sjde~.ii"IT~"i"Qi~;t01 "Ci"riidil 10". Catal ogu e
~ ~

I.l-..mum Orde. S1000iC a hl Re Sld e" ts "Od 6". Sa les l a x
Phoroe Or~'S AcCl'p ll'd on y ,u Of MC ONLY. NO CO O /S tOff' ~tou. s 10·7 ~ ll'lo..i Sa t

LOW TIM DC STEREO
PRE-AMP KIT TA-lO 20

Inco rpo rates brand -new D.C. design th at gives a freq uency
response from OHz·100KHz ± 0 .5d B! Adde d features
like ton e defea t and loud ness cont rol let you tailor your
ow n frequ ency sup p lies to eliminate powe r fluctuat ion!
Sp ecification s: • T.H .D. less than .0 0 5% • T.I.M. less
th an .0 05% • Freq ue ncy respon se: DC to 100KHz ±
0 .5 dB • RIM dev iatio n: ± 0 .2d B • SIN ratio: better
than 70 dB • Sensi tivity: Phon o 2MV 47K/Aux. 100M V
lOOK. Output level : 1.3V • Max o utput: 15V • Ton e
co ntro l: bass ± 10 dB @50Hz/treble ± 10 dB @ 15Hz.
Power sup ply: ± 24 D.C. @ 0.5A
Kit co mes with reg ulate d powe r supply. a ll you nee d is a
48V c.r. tran sform er @ 0.5A.
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CRYSTAL
CONTROLLED

WIRELESS
MICROPHONE

SYSTEM

MODEL 968

$4.50 EACH

ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

~.$5.50 each

CONDENSER TYPE
Touch On Touch Off
uses 7473 l.C. and

12V relay

SUPER FM WIRELESS MIC KIT­
MARK III
Thi s new designed circuit uses high
FEQ. FET trans istors with 2 stages
pre amp. Transmit s FMRange (88­
120 MHz) upto 2 blocks away and
with the ultra sensitive condenso r
microphon e that come s with the
kit. allows you topickup any sound
within 15 ft. away! Kit includ es all
elec tro nic pa rts. OSC coils, and
P.C Board. Power supply 9V D.C.

$11.50 PER KITFMC-lO S

Kit includ es the Ultra Sonic Transducers. 2 PC Boa rds for
transmitter and rece iver. All elec tronic parts and instruc­
tion s. Easy to build and a lot of uses such asremote contro l
for TV, garage door. a larm system or co unte r. Unit
op erates by 9-12 DC $15.50

•

Transmitt er: FET mic for flat 30
,..,1 8' KHz respons e extra con­
trolled 49 MHz AMBand for drift-

free performan ce. 100 MW
output (range approx. Va mile)

fo r reliabl e long ran ge
transmission. Powered by
a 9V radio battery (in­
c1uded).
Receiver. Extra contr olled
locks on 49MHz trans-1:'- - - .,,;,:.:.:.:: mitter signal.

Withon pane l
MURA WMS-49 VU met er
mon itors th e signal strength from th e microphon e. Stan­
dar d ph on e jack outlet connec tion to a P.A or othe r p ho ne
input. 9V batt ery included.This profe ssion al set is ideal for
on stage, in field. church, in house or outdoor use .

WEM·36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory asse mbled FM
wireless microphone powered by two AA size ba tte ries.
Tran smits in the rang e of 88 · 108 MHz with 3 trans istor
circuits to me et with F.e.e. part 15 regulation s. Elem ent is
built in a plastic tube typ e case with an omn i-directional
electre t conde nse r microph on e unit. By using a standard
FM ra dio. signal can be heard anywhere on a one -acre lot.
Sou nd quality was judged "very good ."...-..-
MODEL WEM-36 $16.50 EACH

WHISTLE ACTIVATED SWITCH BOARD
All boar ds are pre-essernbled and tested. Your whistle to
its FET co nde nser microph on e from a distance, as far as
30 feet away (sensi tivity can be eas ily ad justed) will turn
th e switch on. then match your whistle to it agai n. th en it
turns off. Ideal for rem ote con tro l toys. e lectncalap pliance
such as lights . co ffee po ts. TV. Hi-Ft. radio or other
proj ect s. Unit works on 9V D.e.

No FCC license
req uired .

OUR PRICE

$49.50
ADDITIONAL

MICROPHONE
(TRANSMITTER)

AVAILABLE
AT$28. 00 EACH

-I - _...

... tc' :'DG

$12.50 EACH

MODEL 001-0076

* NEW ITEM *

MJ15003 NPN250 Watts BV= 140 V $12 .00
MJ 15004 PNP I. C~20 A per pair

PRESS·A·LlGHT SELF
GENERATED FLASHLIGHT

Never worry about batt ery. EXCLUSIVE' $ 3 .9 5 ea.
beca use it has non e! Eas y to
carry in po cket and han dy to
use. Ideal for eme rge ncy light.
It ge ne rates its own electricity
by squeezing grip lever . Put
one in yo ur car. boat , ca mpe r
or hom e. You may need it
some time! ~

DIGITAL TIMER/CLOCK
• 24 Hour pres et time to turn on or off
• 12 Hour green 0.5" display for time
• operated on 12~ 16V A.C
Th e who le timer is se lf
co nta ine d in a com p act
plastic case (as see n in
photo). Designed for VTR
with p ush button switch
for eas y setting. Limited
qu anti ty ava ilable.
NOW ONLY $12.94 · MODEL VEQ 0143

~~ FORMULA INTERNATIONAL INC.
~~.~ H AN HAN' H Send $1.00...,.... ....S>de I. Under$~I~purtna.,e Qy.rS60~.. DUrcn., . For Detailed

". al me: ~...;CO&~!'\Idi 1 • 1 Catalogue.... "'. "" r--~" ,11 "",""-",,Ordcll$I O()()lCpt Rto ,~t$Ntd 8". $al"Tax .. , .... I PIlClI'. OrO&r' Act~tecl on v _ Clr I.l C ONLY. NO CO O /S tQfe Hour' 10-1 Uotl t~ 5.111

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

-MJ 295 5 PNP 150 WatlsBV~60 V $3.50
2N30 55 NPN I.C.~1 5 A per pair

MJE2955 PNP9 0 Watts BV=60 V $3 .00
MJE3055 NPN ' I.C = 10 A per pair

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED

Ughts up 8 ---15 Watt Fluo­
rescent Light Tub es . Ideal
for camp e r. out door . auto
or boat. Kit includes high
voltage coil.power tran sistor.
heat sink. allot her electron ic
parts and PC Boa rd. light

$6.50 Per Kit tube not included '

MUFFIN FANS FOR EQUIPMENT COOUNG
Th ese fans are pulled out from
used comp uters . But ca re fully
clean ed by ultras onic clea ne r.
All in "like-n ew" condition .
Size 4 11 / 16" x 1-1/2 " x
4 11/16" .
MODEL MF505

$9.50 EACH

13 FUNCTIONS LCD TIME MODULE
• Displays month , date and

day of the week
• Displays hour , minute and

second
• AM, PM Indicator
• Alarm 1 and Alarm 2 (Inde­

pendent)
• 10 Hours Stop Watch
• 12 Hours presettable count .

MODEL 001·0062 down time
• Hour Charm Indicator

$7.94 EACH • Back light by touch of the
switch

These modules are brand new and mad e by L1TRONIX .
Designed for a man 's watch. Can be used for many appltca­
tions . Comes with 2 silver batteries and the ceramic round
transducer.

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels
(14·83) . After installed this unit (between the antenna input
cable and the UHF tuner) will have a minimum of 10dS
ga in, that is approximately 2 times better than what you are
see ing now . Ideal for thos e who live in apartme nts that can ­
not put up an outdoor ant enna. Size is so small; only 2" x

,1'/z' x 1' . Supply voltage is 15 VDC.

BUY

NOWI

SPECIAL

PRICEI

ONLY

$15.50 PER KIT

All units are brand new
from Sanyo .
MODEL 115 -B-405A

$35.00 EACH

Tha t sounds and plays like th e
real th ing. All units are brand
new but without the case.Func­
tions of the gam e include
double flipper control. kicker
contr ol. 1-4 players . 3 spe ed
ba ll control. tilt switch . aut o­
mati c score, extra bonus cave
and man y more . Allsolid stat e
with LED p an el. no moving
parts . Requires 9V battery to
operate . speaker not included.

A perf ect gift for yourself or friends .

SPEC IAL $8.99 EACH SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This telephon e res t can be used as a door charm. an
audible indicator and for many other sou nd proj ects.Th e
sp ecial custom made l.C. is pre programmed with 4
musical tun es. Kit com es with a nice loo king p lastic cas e .
pre -drilled P.C . board. volum e co ntrol. specia l sound l.C.
speake rs and all e lectronic co mponents and instructions.
Ideal for hom e or school proj ects.

TV GAME BOARD
PLAYS 4 GAMES : TENNIS; HOCKEY: HANDBALL

AND JA I-ALAI.
All boa rds co mplete with allparts read y to play. Requir es
6C size batteries and a small speaker for so und effects.
The board s were surplus from a famo us gam e manufac­
turer. They willplay on all US sta ndard black and white or
color TVsets. (Regular price for these games were $3 9.50
each) OUR PRICE ONLY $6.50 EAC H

TENNIS

PART # 5745 6

Tuner is the most imp ortant part for the circuit. Don 't let
those $ 19.00 tun ers fool you!

ELECTRONIC PIN BALL MACHINE

HOCKEY

FOR C OMMER CIAL FREE
TV BOX BUILDERS

$2 .50 LM 7815 $1.20
$2.00 NE 565 $2.00
$3 .00 Conn ecto rs Set $1.00
$ 1.00 I.C Soc ket Set $2.00

l.M 380 $2.00 MatchingTransformer $ 1.40
Sa nyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $ 12.50 (Set of 4) $3 .00
Re sistors Se t $2 .00 Speaker Cabin et $ 12.9 5
Trim Pots: Transform er

Trim Caps Set $ 13.50 18V 800MA $3. 00
Pots and Kno bs $2.00

We sell you all th e ab ove compo nents in a package for
$125.00 and you wi llreceive a free predri lled P.C board
and instructions at no charg e!

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tu ning volta ge + 1V"" +28V D.C Input impedance 75
O HM. I.F. band width 7 - 16 MHz. Noise figure 11.5 dB
MAX. Size 2W' x 1 \14'x W'. Supply voltage 15V D.C.

Sound I.F. = 58 .0 MHz.
Video I.F. = 62 .5 MHz.

~ ~ :-: ~.: !> .
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1116" thick with 1f10" spacing

4Y," x By," . . . . . $1.95

50 PIN RIBBON CON"'EC TORS $325
4() PIN RIBBON CABL ECONN S2.15
20 PI'" RIBBON CABLE CONN S2 :l!l
'0 PIN RIBBON CA BLE CONN $' 50

PRINTED CIRC UIT BOA RD
.. . . 6 · DOUBLE SIOED EPOXY aOARD \ . - THICK
$ 60.. 5 $2 60

14 PIN HEADERS. . . . . . . . .. 1$1.00
16 PIN HEADERS. .40
24 PIN HEADERS. . . . . . . .75
40 PIN HEADERS.• .••.•...... .. 1.10
50 PIN EDGEBOARD CONN 3.95
26 PIN EOGEBOARD CONN 2.50
50 PIN RIGHT AN GLE CONN. .. . 3.95
20 PIN RIGHT ANGLE CONN. . . . . 2.25

500up
.270
.320
.360
.471
.620
.662
.798

1.092

500up
.060
.065
.112
.12B
.144
.' 60
.17B
.195
.22B
.325

WWT
WWT
WWT
WWT
WWT
WWT
WWT
WWT

LO PROFILE DUAL BEAM
FACE WIPE (TIN) SOCKETS

1·24 25·99 100·499

LP .08 .075 .070
LP .09 .085 .079
LP .15 .'35 . .120
LP .17 .150 .135
LP .19 .170 .150
LP .22 .195 .170
LP .25 .230 .210
LP .26 .240 .220
LP .31 .290 .270
LP .44 .415 .370

3 LEVEL WIRE WRAP DIP SOCKETS (TIN)

1·24 25-99 l lJO.499

.33 .31 .290

.38 .36 .330

.42 .39 .370

.58 .55 .515

.68 .64 .704

.81 .77 .726

.93 .87 .882
1.27 1.20 1.136

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN
24 PIN
28 PIN
40 PIN

6 PIN
8 PIN

14 PIN
16 PIN
18 PIN
20 PIN
22 PIN
24 PIN
28 PIN
40 PIN

!itJTB'-TEIl

o sUbm~r~Atge Conn.etor l - cOS6~KeE~~ele Prices I I

1·9 10·24 25·99 1·9 10·24 25-99

(DE) 9P '1 .95 '1 .75 11.60 I(DE) 9S 13.10 '2.75 '2.50
(DAI15P 2.35 2.10 1.90 (OA)' SS 4.20 3.75 3.45
IOBI25P 2.60 2.35 2.15 10 6)25S 3.35 3.05 2.85
(0 C)37P 4.55 4.15 3.80 10C)37. 8.85 8.00 7.35
(OO)50P 5.55 5.15 4.55 (001505 11.65 10.60 9.85

DB 51225 Coy.r For 08 25P and S (RS 232 Type) 11.3st

CYBERTONE lik e a super loud SONA l ERT thi s " war·
bli ng" ala rm wo rks fro m 9·12VOC. and has ...ariab le rate and

~~~~dl~~:~~~.r:.~~~~ f:a~~g~~~~~rcT-f.f{~r-out games.~~~

...
J ll00·..""" ..:,::
".,:,:

a occ
~ I I 00
~ 1100

• eo
6 1100

6 : 1 ~

'5O..,·..'OS

• eo1\ 00
'10

7"'63 eo
1.. '&t 60

''' '~ eo
1" ' 66 10
7..161 - 1 25
1.. 110 160
1" 113 15
'"17''' 65
'''''15 eo
' '''116 15
' ''' 71 15
' '''80 15
' ''181 190
' ..182 "5
, ..190 1'0

' '''9' 15
7" '92 10
7""93 19
7""94 85
'''' 95 '45
7" '9& 7!l
'''191 75
1.Q13 as
7"279 £(I
7"365 65
7"367 65
70 68 65
7"'390 90
7532" - 1.75
7!iJ2S - 1.50
150492 lOS
8Tll - 2 00
8T32 - 2 15
9601 - .75
9602 - ,.

DS00S6H - 1 50

TRANSISTO R SPECIALS
.....,J07".... GETOS
2~A'''''GI TOS
><1' GeOl. "",' Gf TO J
TI' ,11 ' '10 nfO'.!>
2""l3J "'''''SWlTC '''''''G''OW E~
t,l JlJtoooI CB IU TIIA"' S '$ TO" ,,"' ,,"
2""lm "' '''''' 50 TO J
2MXl1""' '' S' TO J
1"'J1 J1 """'"50 JI.
1" )f l' '' ' ". 5o t O J JI,
1"'4Jl1"''''''S, rc s
2'tlll.m,,'1\1 S, t o "
.... 1901.."'.. S, t o "
1"lOH"""'S,tO J
2"")))4 "' '' NS,TO'1
2"3SO&" "'''S,T0 t2
2..!>2M.... ""S. to 2:20
2'-" 00 " """ S,TO 220
t," J ll "' '' ''''50 t0 220
t'''32IPIi PS.tOno
1I.. ).1 .. .... s'
T,P l11 ,.,. .. Sou&4
T,p I'" """"I S, l)'J1
I,IJ I JOI!I6

TTL IC SERIES
r-oo - " 7"72 "",,, " 7..13 as
"'J2 " ' '' 7' ..,..,

" ",. ..,... ,. ,". ..,... ,. ,.., .,
"'" JJ "'" 50,.., " ,... ",... " t ... ""'"

,. zeso .,
' '' 10 " 7"9' .,
7..11 22 ,." .,
7""2 - " "" .,
'''13 '2 ,... ..
'"'''' 50 "" ..
7"16 JJ "" eo
1"" " 7""01 as
'''0 " 7""11 as

'''' " 7"'22 J9,,,. JJ 7" ' 23 "7"27 " 7"'15 .,
"" " 7" '26 .,
, .." " 14 ' ..S "7"37 " 1""48 - 1 15

''''' " 7" ' 50 '",... " 1"" !l' 50

"" - .,. 7" ' 53 ..,.., ., 75' 5of '",.., 10 7..,s.s _ 50,... " 7"'57 50,..,
" 7"'60 ",.... - " 7""61 "~"50 " 7""62 .."1'6- 2 _ 185

TMS9921 NL _

~~~~i~~~~lR[~LlE-R 9.95 .~-'----':-=--r-"'=::::,,;:,:,,::::..e
- 15 95

FDl79 1 _ 3495
6845 - 15 95

SPECIALS

RS 232 CABLE
10 Conductor, # 22 color coded w ire,
gray PVC outer cover, \ '" diameter

.40 per ft . - 100' / $30.00
Add 20% postage for orders under 100' .
Add 10% postage for orde rs over 100 ' .

2114L-4. . .. . . . . . . . . . . .$ 1.65
8 x 300 .; SIGNETICS 16 BIT

MICROCONTROLLER 49.00
10ea 8164E64K RAM (l 50NSI 99.50

DOUBLE SID ED DIP RIBBON
CABLE JUMPER ASSEMBLIES

16 PIN 4" LONG $ 2.00
14 PIN 12" LONG $ 2.50

8OBOA - 375
Z80A CPU - 5 00
8264 1"64 2164K RAM

- 1" 00
273.2· 32KR OM _ ".95

eoc, " exn '" .., " 14CU l:l::::: " ::: " = : ''''~.. " ''''' ~:-oc' " "" 2~
... 'S '''''''... :: :: .", ,..,..... :m ''''' ":~

., """ .. .. '''''' OS" . .,., : :~
7~1!l1 is"''' " ... "!l1S 1.((157

::: " - :: ..'. ' ''C l IO

" """ ..'. '" ~~;:;
,,,

" .., " .." ..
:~"''' ~ = '"

..., ,,, 7-4(:1k1

"''' :: recoc " 14Cln

15"''' ...r ''''''' " 74(:" "

"''' "
...,

~ ''''''' " 14Cl 1!l

"'" .. «lSJ 1"C tO " '.c ln '""''' ee .... so '.e,,, '" '4e 901 ""'"
., .... " '''''' " 1"<:1'. - '""'" " "''' " '4C31 "= .. ..n " 14C1) "" :~

OS

"

SPECIALS GOOD THRU APR . 1982

-
CIMOS

_ 1.75
_ 1.7'5
- 17'5

2 50
- 2 50

2.50
2 50
250

- 250

SHIFT
REGISTERS

"" '-' 1402
MM' AOJ
'04'04 ' 404
'-4M50 13

......"'"......scee
MM 5051......"'"......eoeo

UART's
375 'JIB86&A - 895
395 CO'-'20, 1 3 7!1
3 25 AY3 8100 • - 225

'I'
'"22'sc

' """'"
n~,,,
a so
'OS.",,,,,,

,.~

' ",,,
""'";:
t~,,,

~14'642,

2114lJ
4116 3
4 " 62
21L02 J
TMS ).to!!
""1<; 40211
l,l lt "O')G ll
M S~l

"''''' ~ l eo
110 11
16 1()ol4

"' ''''''''IM7001
SIOH
2 111Al

AY5 1013
TRl 602B
PT1A!2B

CPU 'S & SUPPORT CHIPS
..".. ]l'!> " M - 111'!l
IOIi$A 1 '10 ml !lJ'l,
A\fD:l'llO I It'S IC'56 &to!i

1m ~~ ~1"''''' l1J~:
111 " JIiO IJtXtl _ ~00

12111 190 ntMCl'V '1!0
1214 ] ~ ntMS10 1]1'!l
l,l "'~1 ,... ntM ' IC _ 1 00
IUC 11$ T... .. ""l '''' , _ , ...
I22S " '10 12'1'1 , ...

RAM 's ROM 's -
1708 _ 29S
2 71'.5V _ 04.95
:n:u - ,....
11'02A - 495
25J2 169!1
2732 ' '' 9S
1252 3 i ec
82511 1 2'!1O
~1 15 1 !J(1
&15113 1'!lO
&25129 t so
8251)0 1!1O
&151Jl ' '10
I2S1I' 3 00
~"'AJ 1 00
"",,"1K 295
~5 IJ" ''''' ' I::>!>

INTERFACE
& DRIVERS

'0'''',..,..
.'".,.
"""'".."....
lollolW 1

"".,.,

Su~r C.p. 1 FARAD at 5V. Use as memory liupply Dack·up.
Only 1 ~ " dia. x l,4 " tall w/P.C. lead s 110.50

ORDER TOLL FREE: 1-800-528-0183

(Order desk only)
TERMS: 510.00 min im um order.

Visa, MC. BAC. Check. M.O. or UPS C.O.D.
U.S . Funds only. AZ residents add 5% sales tax.
Prepaid orders over '50 shipping prepaid.

OTHERS: Add ' 3.00 , hipping & handling.
Add ' 1.50 for C.O.D. orders.
Out,i de U.S., add 20'{, .

~~:t~~·r/~~~~.i~ , I n4 v~r~u~i~~~~:~c,,·dn~rO II~g~'Y';"lth a
FUTABA 5·l T.Q2-8G V.F. disp lay and spec sheet s, 'It "
high c haracters, AM/PM ind ica to rs , colo n. Blue -green color
ideal fo r dayli gh t operation. 15.9815et

~~18 iM-3~...?:8~.SPI~~·0507· : :~~:·, .4~omMm:~6j~~(8~Al)·: : : ::::~ :~
Swit ch Craft 142A miniature 'TINI ·O· phone jack 49"
line master ch rome foo t swit c h SPOT. G' cordJGEM·36•...•.....•.14.98
line master black foo t switch SPOT 1Amp ' No-r·5J-S '2 .98

g~~O~O~3~~~~~::~ii~~hs~ift~dj~~rO~'::Ttia·n·die ·;u·.2;~.~:

MoaSETIIII N.tlon.1 Semi l M 398 Regul.tor adjustable from
1.25·15V at 10 Amp . w/specs ...............................................•.' 19.95

JOH NSON 1f4" BUSHING Air Varlabl. C.p.cltors.......•........491
f18~ H7 :"!· ' 9 'l' f, . ' pg ~' , .. 9 .,r"I_.,('('I. l 07·1" · ' ...:7r"1

7808 N. 27th Avenue
Phoenix, Arizona 85021

~~~ ~~~~PT~~~8~~~~~i:~rn(~~CAf~~·!. : : : : : : : : :: ::: : :.~6~
400V 35 Amp a mode TRIAC. (isolated) ' 1.99
BOV 5A Dariington TIP121 in TO·220packa ge ......•.....•....99'
200V 4A TQ.202 TRIAC a 2004F3 59'

NYLON CABLE TIES
4" 11,35.JC, 111.00JK 5" ' 1.951C, '15 .751K 7" ' 2.501C, 211K

fit)Till-TEll

25Amp STUD DIODES 2OOV..................•.59' 6OOV 79'
200 ohm Carbon mike element 1)/4" di ameter ...........•.............98·
Min iature 6OOJl.-6()()J,.modemtransformer ...............•.•.•....•.' 1.49
6 foot 3wi re Grey line cord . Rt angle plua '1 .69

SEND S25 FOR OUR CATAlOG
FEATURING TRANSISTORS &
RECTIFIERS 145 HA M PSHIRE
ST.• CA M BRIDGE. M A SS 021:J1

TEL (617) 547-7053
WE SHIP OVER OVER 95%

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1·8()().343-5230
FOR ORDERS ONLY

. . $ .75
$1.50
$1.95
$1.95
$ .75

3 $1 00
, 50

6S1OO, ..
, "
, 50..., .,

6$100

TRIAC's

PRVI'A l'OA I 25• .100 45 80 ' 55
200 .84 I 30 2 10
400 1-3O

l
190 310

600 200 1275430

TERMS FOB CAIo'BRIDGE. MAS S SEND CHECK
OR "" ONE" ORDER Io'INIMUM TEUpHO...E.
CO O PURCHASE ORDER OR CHAAGE $]000
M '''' 'M UM MAll ORDER S5 00

SCR's

CLOCK CHIPS
MMSJ14 $4 75 MMSJ 16 $495

MM5387A A .• .• 595

.5V at 800ma SOLAR CELLS
3" diameter $4,35

11.'60 '10
rOOOLE; ~WIr (, H E:~ XW [)ptH , 50

Xl6P - OP T CEHTl AQH ll7S

M IN IA T URE M ULTI ·T URN TRIMM ING POTS

so, 100 , 500 . lK . 5 K. 10K . SOK, 250K . • . $75 each 3 / $2.00

7 SEGM ENT DISPLAYS
FSC8024·4 d ig it DL·707 C.A. .r
C.C. 8 Md lsplay . $5.95 DL 747 C.A .. 6 "
FND503 C.C. .5M

••• $.85 FND810. 8 M CA
FND 510 C.A . .5 M $.85 FNDOOJ .8 M CC
DL·704 .3 M C.C. $ .85 MAN 5 C.C. Green

M AN 82 C.A . Yellow $ .75

Ll "'llIROf. EC Ii
Fp 100 PHOTO TRA NS . . •. . .
REO. YELLOW . GREENo ' AM BER LARGE LED s r
REO GREEN BIPOLAR LEO $

M LED92 tR LED
MRD1"B PHOTO DAR L XTOR
TIL 1190PTO ISOLA TOR
IL SO PTO ISOLA TOR
1 WATT ZENERS· 3 3. "'7. S, . 56. 68. 8 2. 9 I. '0 .

'2 . l S. 18.or 22V

DIP SW ITCHES
NO . 30 WIR EWRAP WI RE CTS 206 4 .. POSITION ' 2S
SINGL E STRA ND 100' ..$1.40 CTS..'CIt> 7 7 PO~ I Tlo r. · 40

CTS10611 8pOSI TlON1 !lO
CTS~ 'O ' 0 POSITIO N '9<;'

~
SOLID STATE SALES
P.o. BOX 740

, SOMERVILLE, MASS. 021"

' ''500 " 1451 4 ..
US151 '",.." " ]45116

,~""" ~
}4!1011t 14~IUl '""... 745 112 .. ]4$11 .. ' ..

' ''SO!l ]4$1],) ' .. ;:~:~ i ~"SOl '" 1451~ '"J4$10
~

]451]1 '" "52~1 '"1451 1 14$ 1l!l
:~

74$2!lII ,..
~:~~ ~

]45 14(l 145:«1

i~14S'!.J '" 14S 2KI
' ''530 14515 1

: ~
74$J 1]

74S32 ., 14$1 5]

POSTAG E AD O 10% FOR ORDERS UNDER $20.00
RATE S ADD 5% FOR ORDERS BETWEEN $20.00 AND 55000

AD O 3% FOR ORDERS ABOVE $50.00

TANTALUM CAPACITORS
10UF 35V - $ .40
22UF 10V - $ .30
15UF l 6V 3/$ 1.00
3OUF 6V 5/ $1.00
33UF 20V $ .60
47UF 20V $ .85
68UF 10V $1.00
120UF 6V $ .75
2OOUF2OV $1.75

7 WATT LD 65 LASER
DIODE(IR\$8 .95

25 watt Infra Red Pulse ISG 2006equi....1
Laser Diode ISpec sheet includedl $24.95

2N3820 PFET . . .. .. $ .45
2N5457 N FET. . .... . $ .45
2N2646 UJ T . . . .. $ .45
ER 900 TRIGGERDIODES 41$1.00
2N 6028 PROG. UJT . . $ .65

DISC CAPA CIT ORS
. 1UF 16V 10 /$1 00 100 /$8 00
01UF 3 5V 16 / $1.00 100 / $5.00

.47UF 35V 5 /$1.00

.68UF 35V 5/$1.00
1UF35V 5/$1.00
2.2UF 20V 51$1.00
3.3UF lOV 4 /$1.00
4.7UF 35V 41$1.00
6.8UF 35V 3 /$ 1.00

SANKEN
AUDIO POWER AMPS

Si 1020G 20 W ATTS .$12.50
Si l05OG5OWATT S .$27.50

200 PRY lA LASCR .95

RS232
CONNECTORS

OB 25P male . . . $2.75
DB 25S female 3.75
HOOOS . . . . 1.25

IN4148I1N914J 15/1 .00

DATEl 'S DAC·OOEQ

8 bit DAC - $ 4 .95
CRYSTALS

2 00> I 3COO 5000 8 000

~:~ $4 25 et . :~ : .: :~~ : ;25

REDle ON SA D 1024 ANALOG DEL AY LINE • $10.95

(J)

u
z
o
a:
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142 CIRCLE 85 ON FREE INFORMATION CARD CIRCLE 94 ON FREE INFORMATION CARD



I r rc.rn~,tllJ L . the first name in Counters!
\ ,,, .

Power.

Th e CT-90 is the most versatile, feature packed counte r available for less
than $300.00! Advanced design features include; thr ee selectabl e gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed! Also, a IOmHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack,extem al time base input and Micro­
power higb stability crystal oven time base are availabl e. The CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MHz
Resolution: 0.1 Hz ( 10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0 .4" LED
Tim e bu e: Slandard-lO.ooo mHz, 1.0 ppm 20-40· C.

Optional Micro-power oveo-O. I ppm 20-40·C
S-15 YAC @ 250 ma

=CT-90 wltcd, 1 )ur'UlTanty S I29 .~S

CT·90 Kll..90 a. YflInlwar-
rant )' 109 .95
AC· \ AC adlpttr 3.95
BP·j Nic:ad pac:k+AC
Ad~trf Chlr~r 12.95
aV -I, MiI:"ro-powtr(ht n
lImebue .9.95
External UlM baH input 14 .9 5

7 DIGITS 525 MHz

Displa y:
Time base:
Power:

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensiti vity: Less than 50 MY to 150 MHz

Less than ISO MY to 500 MHz
Resoluti on: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TC XO 20-40·C
12 YAC @ 250 rna

The CT-70 breaks the price barri er on lab quality frequenc y count ers,
D eluxe features such as; three frequency ranges - each with pro-amplific ation,
dual selectable gate times. and gate activity indication make measurements a
snap. Th e wide frequency range enables you to accurately measure signals

from audio thru UHF with 1.0 ppm accuracy - that' s .ooo l % ! TheCT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

~
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapt er!charger

$99.95

84 .95
3.95

12.95

7 DIGITS 500 MHz $79 95
WIRED

Disp lay:
Tim e base:
Power.

PRICES:
MINI-I OO wired, I year
warr anty .~79 . 95

.AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

Here 's a handy. general purpos e counter that provides most counter
functions at an unbelievable price. The MINH 00 doesn't have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from I MHz all the way up t0500 MHz with excellent sensitivity
througb out the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI-I 00 makes an ideal addition
to your tool box for "in-the-field" frequenc y checks and repairs

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolut ion: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40·C
5 VDC @ 200 ma

DIGITAL MULTIMETER $99 ~IRE~

29.95

$159.95

119.95
14.95

10 Megohms, DCIAC volts
0.1% basic DC volts
4 'C cells

~
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA-l, receiver adapter kit
RA-I wiredandpro-program­
med (send copy of receiver
schematic)

SPECIFICATIONS:
DCIAC volts: lOOuY to I KY, 5 ranges
DC/AC
CUrrent 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ran ges
Input
impedance:
Accur acy.
Power.

$159~IRED

Th e OM·700 offers profession al qu ality perform ance at a hobby ist price .
Featur es include; 26 different range and 5 functions, all arranged in 3.

convenient, ~3Sy to US~ format . Meuurcments are displayed on a large 3 lh
digit, ~ inch LED readout with automatic decimal placement, autom atic
po larity, overra nge indication and overload protection up to 1250 volts on all
ranges, makin g it virtu ally goo f-proof The DM~700 look s great, a han dsom e,
jet black, rugged ABS case with convenient retr actable tilt bail makes it an
ideal addition to any shop.

$99.95

79 .95
3.95

19.95
2.95

SPECIFICATIONS;

Ran ge: 20 Hz to 600 MHz The CT-50 is a versatile lab be nch counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best featur es is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The

:~0H~(~~~~ange» adapter is easily programmed for any receiver and a simple connection to the
8 digitszO.4" LED z range receiver s VFO is all that is required for use. Adding the receiver adapter in no
2.0 ppm 20-40 ·C way limits the oper ation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or 0lI: The CT-50, a counter that can work double-duty'

Display:
Time base:
Power.

8 DIGITS 600 MHz

PRICES:
DM-700wired, 1 yearwammty
DM- 700 Ki~ 90 day parts
warra nty
AC-I , AC adaptor
BP-3, Ni cad pack +AC
adapter!charger
MP· I , Probe kit

AUDIO SCALER

F or high resoluti on audio measurements, multiplies
UP in frequency.

• Gr eat for PL tones
• Multipli es by 10 or 100
• 0.01 Hz reso lution!

$29 95 Kit $3995 Wired

ACCESSORIES
Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, ligbtloading 15.95
Low pass probe, for audio measurements 15.95
Dir ect probe, general purpose usage 12.95
Tilt bail, for CT 70 , 90 , MINI-l OO... . .. ..... .. .. .. . .. ... .... 3.95
Color burst calibration unit, calibrates counter

against color TV signal. . . . . . . . . .. . .. . . . . .. .. . . .. .. . . . . .. . . . 14.95

COUNTER PRE AMP

For measuring extremely weak signals from 10 to l, CXXJ
MHz . Small size, pow ered by plug tran sform er-included.

• Flat 25 db gain
• BNC Conn ectors
• Gre at for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wi red. .

. I .. _.=. a~

I ~~ fll J(' [. 1 1.•• (. 1" ' 1[11(..S 1'1:" . II lOt' so" , lo<l,on g uo,on•• ed .,ommo 1o, 10 day , ,I no ' ple c •• d
\.'Ii . ~J1 I..~ ~.. [.. ... • II ... . 11::.:1.::1 I('tu rn on orogl no! fOlm 101 re lund Add 5~ fOf ,h lpp ,n9 •

4 PlfONl~ O RDl:RS In,ur OnCf! too mO..lmum o' S I O O ",,,,,,,o, gdd l S"-v CO O odd

" _2?: ? BAI~D RD.• PENFIELD, NY 14526 C A LL 716-5X6-39 50 57 O,d . " un d•• 5 10 od d SI \ 0 N" o" don"' o dd 7· • •0 .
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D~D[l
Fu nction Prtce
CM OS Pr ecision Ti m e r 14.95
Stopwatch C hip , X T L 24.%
3lh Digit A/D (L CD D ri ve) 16.95
IC, c tr eu tt Bo ard , Di l pl ilY 34.95
3lh Di gi t AI D (L EO D r ive) 15.95
IC , Circuit Board , Displa y 29.95
3lh D ig it A/D L C D D is. H L.D. 11.95
3lh D igi t A/D L.ED Di s. H LD. 17.95
L o w Battery V o lt In d ica t o r 2.25
CMOS LE D 5 t o p w ilt ch /Tl m e r 12.9$
St opw at ch Chi p , X T L 19095
Ton e Ge nera tor 5.15
T o n e G e ner ato r C h ip , X T L 12.95
O scill a t o r Controll e r 6.50
F req. Co u nter Chip , X T L 13.95
seve n Decad e Co u nte r 17.95
C lock Ge nerato r 3.95
4 F u n c . CMOS Stopwat c h C K T 13.95
4 su ne. St o p w a t ch Ch ip , X T L 19.95
I· O lg lt U nl v. C ounte r C .A . 32.00
I- Digi t F re q . C ounter C .A . 2fi.95
I · Di git F reQ . Co u nter C. C . 21.95
4-0 1glt LED U p /Do wn Co u nte r 12.95
8- D lglt Unlv. L ED Dri ve 10.95
LCD "lh D ig it Up Co u n te r D R I 11.25
I -Olg lt untv. Co unt er 31.95
5 Functi o n C o u nter Ch ip , X T L 74.95
CMOS Bin Pro g. T im er / Counte r 4.95
CMOS Dl vld e 'b y -256 RC Time r 2.05
C MO S BCD Pro g. Timer / C ount e r 6.00
C MOS BCD Pr og . Timer / Count er 5.25
CM OS 555 Tim e r (I Pin) U5
C MO S 556 T im er (14 p in) 2.20
CMOS oe A mp Compa ra t o r 5MV 2.2$
C MO S oe A mp Ex t . c mvr. 5MV 2.95
CM OS D u al oe A m p Compo 5MV 3.95
C MO S Trl oe A mp C ompo 10MV 5.35
C MOS Q Uild oe A m p Ca m p. IOMV 1.50
C MOS Q ua d o e A mp Co m p o 10MV 7.50

~~~t:'~r;,O&~~~tre;tor ~:;i
~~~I1~~~cd~OJ::~tC~I~cR~r.'bl ode 2~:~
Vo lt Ref/ In d ica t or 2.95
Vo lt Ref/l nd ica tor 2.95

CAPACITOR CORNER
50 V OLT CERAMiC DISC CA PACI TOR S

Va lue I -CJ 10-99 100+ IVa lue I -CJ 10-99,100+
10 p f .01.06.05 .OOI.uF .08.06 .05

~ ~; :::~ :~ :gy"7#F :?: :~ :~
100 p f .08 .06.05 .~F .09 .07 .06

~~ ~; :8: :~ :~ :~7#F :~ :~~ :~
100 V OLT MY LAR FI L M CA PA CITO RS

.OOl m f .12 .10 .07 1.022m f .13 .11.OS

.0Q22m f .12 .10 .07 .047mf .21 .17 .13

.0047mf .12 .10 .07 .1m f .27 .23 .17

.Ol m f .12 .10 .07 .22m f .33 .27 .22
+20%DI PPED TANTA LUM S (Solid) C APACI TO RS

. 1I35V .39 .34 .29 1 1.5/ 35V .41 .37 .29

. lS/35v .39 .34 .29 2.2/35V .51 .45 .34

:~~ :i; :~:~ l:~~~ :~ :~ :~l
.47/35 V .39 .34 .29 6.I/2Sv .79 .69 .55
.6I/35V .39 .34 .29 15/25 V 1.39 1.25 .95
1.0/35V .39 .34 .29 22I6V .19 .69 .$5
M INI . A LUM INUM ELECTROL YTIC CAPAC ITORS

A xia l 1-99 100-499 SOH Rad i.1 1-99 100-499 500+
.41jSOV .16 .14 .10 .47/25 V .15 .13 .12
1.0/SOV .19 .16 .12 .47JS1JV .16 .14 .13
3.3jSOV .17 .15.11 1.0/ 16v .15 .13 .12
4.7/2SV .11 .15.11 1.0/2SV .16 .14 .13
10/25V .11 .15 .11 1.0/SOV .17 .15 .14
10/SOV .19 .16 .12 4.1/ 16v .15 .13 .12
22/2SV .19 .16 .12 4.7/25 V .16 .14 .13

~~~ :~ :iY : t~ 1o~: :g :a:l~
1~Vv :~ :~ :~ t~~~ :t~ :1; :U
:~~ :~:ll :1j 1~i'v :~ :n :t:
22Oj50V .49 .45 ."1 l OO/25 V .2$ .23 .21
1~i'v . :~ ::; ::t ~~~ :~ :~ :n
22OO/16V .19 .79.69 47'Oj25V .35 .31 .27

P.rt N o.
7045IP I
7045Ev/Klt*
7l06CPL
7lO6EV / K lt '"
l107C P L
7l07EV/Klt*
7116CPL
7117C P L
72011D R
720SIPG
7205EV/K lt*
7206CJ PE
7206CEV/Klt*
7207A IP O
7207AEV/K lt*
72C11P I
nog lPA
n1SlPG
7215EV/Klt*
7216A IJ l
7216C IJI
1216D IP!
72171J I
72IIC IJ I
7224IP L
7226A IJ L
n26AEV/Klt*
7240IJ E
7242IJA
7250IJ E
7260IJ E
1555iPA
'7556IP O
7S1lBCPA
7fi12BCPA
7621BC PA
1631CCPE
764IC C P D
1642CCPD
766DCPA
IOJI CC P D
804IC C PE
~CCQ

S211C PA
S212C PA

74Coo ... 74C 74C221 1.95
74C02 .39 14C95 1.59 74C240 2.25
74CO" ... 74C I01 1." 74C~ 2.25
74COS ... 74CI SI 2.95 74C373 2.49
74CIO ." 74Cl54 3.95 74C374

2:i!
74C 1" .rs 74C157 2.25 74C9Ql
74C20 .39 14C I60 1.69 74C903 ...
7"CJO .ss 74C I61 1... xcsu 10.95
74C42 1." 14C162 1.49 74C912 10.95
14C4I 1.95 74C163 1... 74C915 1.69
14C13 .79 74C164 1.59 14C917 10.95
74C7" .79 '''C173 1." 74C922 5....
74Cas 1.95 74C174 1." 74C923 5."
74C86 ... 74C l75 1.19 14C925 7.50
74C19 '.95 74C l92 1... "em 7.50
74C90 1.29 74C193 1... 1OC95 .79
t" C93 I." 14Cl95 1.59 1OC97 .79

LH ocmC N ' .85 LI NEA R
L.Ml 02H .79

L M10CLH '.50 LM7GlC N ...
L MllCLH .." L.M340T -5 1.25 LM109N .29
LH 001O-0H '.95 L M340T-12 1.25 L M710N .79
TL071CP .79 L M340T-15 1.25 L M111N .79
TL072CP 1." L.M)4 IP -5 ." L M723N ...
TL07 4CN 2.49 L M341P-12 ." L M733N 1.00
L.HOOl2CD 35." L M34I P-15 ." LM 1JCJ N 1.19
T L082C P 1.19 LM342P-5 ... L M741C N .35
T L084C N 2.19 L M342P-12 ... MC 17415CG 3.00
L HlXl94CD 36.10 L M342P-15 ... L M7" 7N .79
L M300H .ss LM348N 1.25 L M741N .5O
L M30IC N .,. LM350K 5." L M1014N 2."
L MJ02H 1.95 L F 35I N ... L Ml3l0N U5
L M304H 1.95 L F 3S3N 1.00 L MI 4S1CN .59
L M305H ... L.F35SN 1.10 L MI 4II N 1.25
LM307CN ... L F3S6N 1.10 L MI419N 1.25
L M308C N 1.00 LM358N 1.00 L Ml 496N 1.95
L M309H 1.95 L.M3SCJ N 1.79 L Ml556V 1."
L M30lJK 1.25 L M37'ON ..... L Ml lOON 2.95
L M310C N 1." LM373N 3.25 L M1871N 5."
L M311/ C N .go L M3n N 2.95 LM lanN .....
L M312H 2.49 L M380N 1.25 L MII71N-CJ 3.25
L M311M P 1.15 L M38IN 1.95 L MI I89 N 3."
L M317T 1." L M382N 1.79 L M1896N 1.75
L M317K 3.95 L M384N 1.95 LM2002T 1.49
L M311CN 1.95 L M386N -3 I." L M2S77P 2."
L M319N 1.95 LM387N 1.45 L M2I78P 2.25
L M320K -5 1.35 L.M389N I." L M2I96P-I 2.25
L M320K-12 1.35 L MJlJ2N ... L M31ICJ N 2.95
L M320K-15 1.35 L F 398N '.00 L MJ900N ...
L M320T-5 1.25 L M399H 5.00 LM~CN 1.25
L M320T-12 1.25 TL4904C N ..... LM3909N 1.15
L M320T-15 1.25 T L.4%CP 1." LM3CJ14N 3.95
LM 323K 5.95 N E510A ' .00 L M3915N 3.95
L M320tN ... N E529A '.95 L MJCJI6 N 3.95
L M3290Z .65 NE53 I H 3.95 RC4136N 1.25
L M331N 3.95 NE5J6 H ' .00 RCot151N B 3."
L M334Z 1.30 NE540 H '.00 RC 419HK '.95
L M335Z 1... N E544N ' .95 RC4195TK 5."9
L MJ,J6Z 1." N E550A 1.30 L M450llA 3.25
L M337T 1.95 N E555V ." IC UOJa B ' .95
L M337MP 1.15 LMS56N ... L MI 3080N 1.29
L M33I K '.95 NE564N 3.95 L MI 3600N 1....
L M339N ... L.MS65N 1.25 75131N 1.95
L M340K-5 I." L M566C N 1.95 "'50N ...
L M340K-12 1.35 L MS67V 1.25 7545ICN ."L.M340K-15 1.35 NE57'ON ' .95 "''' ...

"..···
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NATIONAL Stick Display Sale
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UTRONIX Stick Display Sale

""_h"'"101. __'.. ,,_.""'"... .....,
WI • .-......

tf;jJ;;---.--__-,-_~~~~'--___,_---___,_-SALE'
'","".0 1'IlKI:~_.•_.•
~.......11._.•

• LOW PROFILE • SOLDERTAI L
(TIN) SOCKETS STANDARD (TIN)

1·" ,.... 50-100
1·" "... 50-100

a p in LP .11 . 1' . 15 14 pi n 5T .27 ." ."14 pin LP ... .1' .11 16 p in ST .30 .27 .2516 pin L P .22 .21 .20 11 pin ST .,. .32 .30II pi n LP ' ." .21 .27 24 pin ST ... ... ..,
20 pin LP .M .32 .30 28 pin ST ... .go .aJ22 pin L P .37 .36 .35 36 pin 5 T 1.39 1.26 1.1524 p in L P .31 .37 .36 40 pin ST 1.59 1.45 1.3021 p in L P .45 ... .43
J6 p in LP ... .59 .51

I WIRE WRAP SOCKETS40 pin LP .63 .62 .61
(GOLD) LEVEL # 3• SOLDERTAIL (GOLD) 1·" 25-'" 50-100

STANDARD I p lnWW •59 .54 ...
10 pln WW ... ~3 .51

1," 25... 50-100 14 pin WW .79 .73 .67
I p in S G ." .,. .31 16pln WW .85 .77 .70

14 pin SG ... ... .41 18 pln W W ... .go .aJ
16 p in SG .54 ... ... 20 p in WW 1.19 1.08 ...
11 p in 5 G .5O .53 ... 22 p in WW 1.49 I." 1.23
24 pi n 5G . 79 ." ... 24 p ln WW 1.39 1.26 1.14
21 pin 5G 1.10 1.00 •go 2S p ln WW 1." 1.53 1.38
J6 p in S G 1.65 1... 1.26 36 p lnWW 2.19 1." 1.79
40 pi n S G 1." 1.59 1.45 40 pin WW 2." 2." 1...

Your Choice - $69.95 ea. any Model
CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE

Becau•• of L1mlt.d Supply, pl.... provld. a second and third choice

.. e ... _ , _ . _ , ,__ u .

.. ee. _' .•__ , ~ ~ •
, . e "' ..... ,_ , __ u u •

1'14 WATT RESISTOR ASSORTMENTS - 5%
ASST. 1 5... ~~ ~~ ~ ;~ ~~~ ~ ~~~ ~~ ~~~ ~ ~~; 50 pes. $1.95

ASST. 2 5 . a . 1:~~~2~~~~i~ ~~~: ~~~:~~~ SOpcs. $1.95

ASST. 3 5 . a . 4701 .~~m 5601.~~m 6801.~~m 8202.~~m 2.~~ 5Opes. $ 1.95

ASST. 4 5 . a . ::~~ 3i~~ "i~~ 5i:~ 6i:~ sapes. $1.95

ASST. 5 5 8.. ~~ ~~ ~~ 1:~ 1~~ SOpes. $1.95

ASST. 6 Sea. :~ ~~~ :~ :~ ::~ 50pes. $1 .95

ASST. 7 Se.. 2.:~ ; :~~ i::~ g~ ~::~ sopes. $1.95
ASST. 8A Includes Resistor Assts. 1·7 (350pcs.) $ 10.95 ea.

$10.00 Minimum Ord.r - U.S. Funds Only Sp.c Sn. et. - 25C
California Resld.nt. Add 6% Sal• • Tax S.nd ll8C Postage lor your
Postage - Add 5% plu. $1.50 Insurenc. FREE 1962JAMECOCATALOG
S.nd S.A.S.E. for Monthly Sa' . Fly.rl Prlc. s Subject to Chang•

J aineco'
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/62 PHONE ORDERS WELCOME - (415 592·8097

COMPUTER GRADE CAPACITORS

e
.f. WVDC PO'C( ~.f. WVDC PAiCE .f. WVDC PO'CE

na 1M u s 11.00II 11 ~," 11,101 n '"
lOt ttl , .... 1"'011 11, 1 4 : - u,·:r :: ::

1::= J 1.: 11;: c... ~ ..'""" u. - . .v n 5,"
: :: M ~ :: ~~:= ~tf~~::.f ~:= II ~ ::

\0,' ' .'" l~ 'IS l<l:!':::: \,'D\C"i':l\:. 'U" * :::
,\c, S~\,.: n: 11 Ht_~_~ II t-J\Cl.ts' ::: n ~::

~ = :: __t o n.:)S '\ti n: ~t:: 5 7."

:: :: zu: na: 1 ~ U~ ::: 1: :::~
11 01 .. 2.41 n.. 11 us 11"'01 11 " I
1I0Il II HI n .. n us ttl.. 3 l U I

OVt:ll 200 OTHE R VALUES AVAILABLE - CALL OR WRITE fO R YOUR REQUIREMENT

II:, ,

~~~~­
anIWY . ...... JItoM.S1*l.OO

- 7400 ...
SN7-400N .20 SN7412N .29 S N74156N .79
SN7401N ... SN747JN .,. S N 74157N ...
SN74Q2N .25 SN7474N •35 SN'4l6ON ...
SN74QJN .25 SN'415N .... SN74161N ...
SNl404N .25 SN74"N .35 SN74162N ...
SN7405N ... SN7479N ' .00 SN1.4l53N ...
SN7406N .35 S N7 410N •50 SN74164N ...
S Nl407N .35 SN74t2N ... SN7416SN ...
SN1401N ... SN74&JN ... SN74166 N 1.25
SN7~N ... SN7485N ... SN74167N 2.79
SN741QN .25 SN14a6N . 35 S N74170N 1.95
SN7411N ... SN74MN 1. " S N74172N ' .95
SN7412N .35 SN749QN ... SN74173N I."
SN7413N ... SN74nN .59 SN1417"N ...
SN1414N ... S N7492N ... SN74175N ...
SN7416N ... SN1493N ... SN14116N .79
SN7411 N ... SN7494N ... SN74177N .79
SN7420N .25 SN7495N ... S N l4179N 1.49
SN,421N ... SN7496N ... SN741ION .79
SN7422N .45 S N 7497N 3.00 SN741S1N 2.25
SN742.1N ... SN74100N 1.... SN741I2N .79
SN742SN ... SN74104N ... S N 74114 N 2....
S N 1" 26N ... S N 7410SN ... SN7418SN 2....
SN7427N .25 SN14107N .as S N7U90N 1.25
SN742aN ... SN'4109N ." SN 74191N 1.25
SN7 41)N .25 S N 74U6N 1.95 SN7..192N ...
S N 7432N ... SN74121N ." SN7419JN ...
S N 74l 1N .25 SN74122N .55 SNl4194N ...
SN7431N ... SN1412JN .59 S N74195N ...
SN74J9N .25 SN74125N .... SN7 4196N ...
SN7~N ... SN74126N .... S N74197N ...
SN7441 N ... SN74132N ." SN74 191N 1....
SN7442N .59 S N 74135N ." SN74 199N 1....
SN744JN 1.10 SN74141N ... SN74221N 1.25
SN7444 N 1.10 S N7 4142N 3.25 SN7425 IN ...
S N 744SN ... S N 74143N 3.... SN7427tiN 1.95
SN7446N .79 SN14144N 3.49 SN74279N .79
SN7447N ... SN7414SN .79 S N7421JN 1....
SN7448N .79 SN1414 7N 1.95 SN7 4214N 3.95
SN7450N •20 S N 74141N 1.29 S N74285N 3.95
S N74S1N .20 SN14150N 1.25 SN7436SN ...
SN7453N .20 S N 74151N ... S N74366N ...
S N14S4N ... SN741$2N ... 5 N74367N ...
S N 74S9A .25 SN74153N .79 S N74361N ...
SN746QN .20 SN741S4N 1.25 5 N74390N 1.49
SN1470N ... SN1415SN .79 5N74393N 1....

74LSCKI ." 74LS 14LS l92 1.15
74LS01 ." 74LS1 93 1.15
14 LS02 .29 14 L..S92 .rs 74 LS I94 US
74LSGl ." 7"LS9J .rs 74LS l95 1.15
, .. LS04 ' .35 '''LS95 ... 74LS197 1.19
7"LS05 .35 74 LS96 1.15 74L S221 1.19
74LS08 .35 7" L S 107 ... 74L S240 1....
74 LS09 .35 74L.SI 09 ... 74L.S241 1....
7-4L510 .35 74 L.S112 .45 74LS242 1....
''' LS11 ." 74LSll3 ... 74l.S243 1....
7" L5 12 .35 7" L.S1l4 ... 14LS24-4 1....
' ''LS13 .59 74 LS122 ... 74 LS~5 2.95
74LS14 ... 7" L.S123 1. 25 74LS247 1.19
74LS 15 .ss 7" LS125 .59 14L 5241 1.19
74LS20 .35 74LS l26 .59 14L.5249 1.19
74L 521 .35 74 LSl32 ... 74L5251 ...
14LS 22 .35 7" L5l3J ... 14L 52$3 ...
74L 526 .35 74L S l36 .... 14LS257 ...
74LS21 .35 74L S l31 ... 74L S258 ...
74LS2& .35 74 LSl39 ... 74L 5260 ...
7"LSJO .ss 74L S 151 ... 74LS266 ...
74L S32 .ss 7"L5 153 ... 14L S273 1.95
74L533 .59 74L S l 504 1." 14LS279 ...
74L537 .45 74LS15S ... 74LS213 ...
74LS 3I .ss 74L S!S6 ... 74LS290 ...
74LS40 .35 74L.S157 ... 74L.S293 ...
74LS42 ... 74L.S1sa ... 74 LS298 1.25
74LS47 ... 74L5l6O 1.15 74LS352 I."74LS48 1.15 74LS16 1 1.15 74LS353 I."
14L.S49 1.15 ' ''L.Sl62 1.15 7" L5365 ...
74LS5 1 .,. 74L.S l63 1.15 74LSJ66 ...
74LSS4 .35 7"LSI 64 1.15 74LS 367 ...
74L555 .35 74LS 16S 1.15 74L S36I ...
74L573 .45 74L.S168 1.19 74L5J73 1.95
74L S74 .45 74LS 169 1.19 74L5 374 1.95
14LS1S .5O ' '' LSl70 1.95 74LS375 ...
74LS 76 .45 74L Sl7J ... 74LS386 ...
74L571 ... 741-5 174 .... 74L S393 2.49
74LS13 ... 74LS17S ... 74LSm 2."
74LS8S 1.25 7" L.S111 2.95 741..5670 2."
74LS16 ... 7" L Sl90 1.25 1l L.595 1.95
74LS90 ... 74 LSI91 1.25 81L 597 1.95

"500 .45 745 745243 3.25
"502 .45 7452-44 ' 25
745 03 .45 745124 3.95 745251 1.45
745 04 .55 745 133 .55 745253 1.45
74505 .55 745 134 ... 745 2$7 I.,.
7450S .50 745135 1.19 7"5258 I.,.
745 09 .50 745 136 1.75 745260 . 79
7"5 10 .45 7451 31 I.,. 745280 2.95
7"511 .45 745 139 U S 745 287 3.25
745 15 .45 745 140 .79 745288 2.7.
7"520 .45 7451 51 I." 745373 3."9
74522 •45 7"5153 I.,. 74537" 3."9
74530 ... 745157 I.,. 745387 2.95
74532 .55 745 158 I.,. 745471 10.95
74538 1.25 745160 2.95 7"5 472 10.95
74540 .50 745174 1.59 745473 10.95
745 51 ... 7"5175 1.59 745474 12.95

"... .50 74S1U 2.95 745475 12.95
1456 5 .50 745194 1.95 145570 S.95
74574 .75 745195 1.95 745571 5.95
74586 .79 745196 1.95 745sn g...
745112 .79 745240 2.95 745513 ' .95
745 113 . 79 745241 2.95 745940 3.15
745114 .79 7452 42 3.25 145 9041 3. 15

CA3010H ... CA- L1NEA R CA3089N 3."
CA3013H 2.15

CA3050N 3.25
CA3096N 3.95

CAJ023H 3.25 CAJI30H 1."
CA3035H 2.... CA3<lOOH 1.25 CA3 140H 1.25CA3Q8IN 2.00
CA3OJ9H U5 CA3082N 2.00 CA3160 H 1.25
C A3046N 1.3<> CA3083N 1.60 CA340 1N .59
CAJ059N 3.25 CA3al6N .85 CA3600N 3.50

CD4000 .39 C D 4098 2.49
CD4 001 .39 CD-CMOS CD4S06 .75
CD400 2 .39 CD4507 ...
CD400; 1.19 CD4 041 1.49 CD4508 3.95
CD4007 .25 CD4042 ... CD45 10 1.39
CD4009 ... CD4 043 ... CD4511 1.29
CD40 10 ... CD4044 ... CD4512 1.49
CD4011 .39 CD4046 1.79 CD45 14 3.95
CD-t0 12 .25 CD4 047 2.50 CD-t515 2.95
CD4013 ... CD4041 1.35 CD4516 1.49
CD401 4 1.39 CD4 049 ... CD4518 1.79
CD4015 1.19 COO050 ... CD4519 ...
CD4016 .59 CD4 051 1. 19 CD4500 1.29

(/J CD4017 1.19 COO052 1.19 CD4526 1.79

U
C D4018 ... C OO"", 1.19 CD4 S21 1.79
C04019 ... COO"" 2.95 COO'" 1.95

Z CD4020 1.19 COO059 '.95 CD4543 2.79

0
CD4 021 1.39 COO050 1.49 COO562 11.95
CD4022 1.19 CD40i6 .79 COO566 2.79a: CD4023 •29 C OOO6a .39 CD4583 2.49

I- C D4024 .79 CD4069 ... CD 4584 ."U CD4025 .23 CD4070 .55 CD4723 1.95
W CD4025 2." CD4071 ... CD4724 1.95
....l C D4027 ... CD40n ... MCI4409 17.95
W C D4028 ... C04073 .39 MCI4410 18.95

6
C D4029 U9 CD4 075 .39 MCI4411 15.95
CD403Q ... C0407fi 1.39 MCI4412 15.95

0 CD4034 3."9 C D4071 .55 MCI4419 7.95
CD4035 ... CD4081 .39 MC I4433 15.95

<l: C D404<l 1.49 COO", .39 MCI4538 2.49
a: CD4 093 ... MC1 4541 1.95
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UTiC
MINI STEREO
FM RECEIVER
WITH HEADPHONES
For Joggors, Cyclists,

and Skaters/

~~~~eR~~~t~fh~~~I~rJel~~a~fe~~e:ou~~ft/~~~I~
tio naI black soft carrying case & shoulder strap. Belt
clip (hends free). Operates on 3 AA cell batt eries (not
lnc l.), Comp act size: 3~" x 4"" x 1''. Wt. 6 oz.
Model 1810 List Price S89.95 $29.95

Pnc.
sa.ss......
15-..
sa..
S2 9
S9.95
$325
sa....,."

..:::- -...-~
... ~)

12YAC 250mA
12YAC 500mA
12YAC 1 amp
9VAC 1.1 amp
SYDC400mA (bait . charger)
6,9,12YDC 300mA
9YOC 200m"
9YDC 50QmA
12VDC 300mA

OUtput

KEYBOARDS

Input
117VI6OHz
117Vt60Hz
117Yf60Hz
117VI6OHz
120YIOOHz
120YIOOHz
117VI6OHz
12OYt60Hz
12OYf60Hz

JE600
Hexadecimal
Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

CONNECTORS

At 250
AC 500
AC1000
AC1700
OC BOO
DC6912(abo...e)
DY9200
OC900
DC120Q

P.rt No.

DatBnectics 74·Key Keyboard
Uses EA 20134 Chip (Electronic Arrays). Size: 16 J.4" L x 5W 'W x
1·3f8"H. White, black, blue, grey key caps. (No Data Sheet) _

Part No. KB354 $29.95 ea.

~ _AC and DC Wall!.~~n~~!~p~~~rs
~N ov o.It•..,...p~ ~'lII serecu...e ...oltages: 6.9.12YDC.

~
Polarity selecti on (+ ,.J. erx-toc t

. line from adapter to plugs - eix-
• Inch line from adapter to battery

snap. 120YI6OHz. 3OOmA.

TRS·80
16K Conversion Kit

ExpondKYt0~~~~oT:oS';'~eW~tr.::to 16K

• 8 ea. MM5290 (UPD41614116) 16K Dyn. Ram ('ns)
• Documentation for conversion
TRS·18K2 '15Ono 19.95
TRSo16K3 '2ODns 16.95
TRS·16K4 '25Ono 14.95

D·Sub miniature Plug 52 .95
D·Subminlatu re Socket $3.50
ScrewLock Hdwr.12) DB25S/P 2/$.99
Cover for 0825P/S 51 .75
P.C. Edll' 122/44 Pin) $2.96
BNC Plug $1.79
BNC Jack $3.79
UHF Adapter 5 .49
UHF Panel Recp . . . . •... . . $1. 29
UHF Adapter $1.60
UHF Plug $1.60
BNC Plug $1.79
BNC Bulkh ead Recp . . 51.29

t~T~.R:~~~~:rs.:~~v~ ~~~~~sl i2:~vOo~~m:;~ ~:~~
~~4~s~~o~.~"o;~r3.~" prot ection . 115 or 230VAC Inp!.lt. WI. 4 lbs.

I ·Total ..... r. g. output shall not . xCMd 200 watts.
a .n aral Description : The " Boschert" Power Supply was originally

~~~~g~~nf~~~f~;'~:~h?n~I~~~ ~~;~~C~r~~{~l~~~~~~\~hl l~[gh"~~~:
~jit: ~~~Id~~~~~:~gl~mf~~ ~6~~t~~~nCt~~f~~fr~~1~t:~~o~~r~~:j:;~
~~~~ lrlc~~~n ~~~;i:m~t:~~tg~e~:edP~irh ~~b ~rfc~~s~. mounting .

Part No. 200·3010 , $69.95 each
- MANY OTHERS AVAILABLE . WRITE FOR INFORMATION -

Micro Switch 69·Key Keyboard
Uses AMI SW20350K Chip. Size: 16-3fS"L x 5Y4"W x 1·518"H Metal
Frame. Light & dark grey key caps (No Dala Sheet)

Part No. KB69SD12·2 $19.95 ea.

Boschert Mu lti·Voltage Power Supply
~ 5VDC, 12VDCancl24VDC

'~ ~
~..~ .

08180(Pictu red Above)

GIl IJJ
Cl U J

ELECTRONICS

- ---- CAPACITORS- - - - - ,---- - RESISTORS-----

$10.00 Minimum Orde, - U.S. Funds Only Spec Sheets - 25$
California Resldento Add 6% Salos Tax Send 88C Postage for your
Pootage - Add 5% plus $1.50 Inourance FREE 1982 JAMECO CATALOG
Sond S.A.S.E. for Mon thly Solo Flyorl Prices SUbject to Change

Jameco·
1355 SHOREWAY ROAD, BELMONT, CA 94002

4182 PHONE ORDERS WELCOM E - (415) 592·8097

GRAB BAG
SPECIALS

2400-1 2 12 apili
24t1O·1 3 123 apill
24110-4 4 1234 a pill
2400-AlCD "AlCD a pin
24QO.SC I C54321 Upin

....L..ll..
P.rt' SF·25018 1.391 .25
2'!> " Square - 16 Ohm

.25 Watt (4 mount. holes)
Large CeramIc Magnet

Size: 2%" x 2%" x %"

MUFFIN<l> FAN
~~~~~~~~~I~:~~·a~~~~:rl~":.
• 105cfm free air delivery

::c~~'s~~'al r~ii~;~~et:~~:1~~7 oz.
• more than 10 yrs. cont. duty at 10·C
• impedance protected
• for ambients to 70·C
• g§Ie~~op~o;:dd recognized &

115V, SOfeoHz. 14 Watt s, 10SCIm
Ultrasonicall y cl..n.ci • t.st td.

MU2A1 . . . .$9.95 ea.

::JNational semiconductor

RAM SALE

-.rvc o \.
5K Llneer TIPer Pots $5.2 5
100K Linear Taper Pots $4 .95
40K (21 Video Controller in case 54 .95

(Picture n o t sho wn bu t simil ar in con st ruction to ab ove)
JE2 00 Reg. Power Supp ly Kit 15VDC, 1 amp ) . . 514 .95

JE205Adapter Brd . (toJE200):t5 ,±9 & ±12 V. 512 .95
J E210 Var. Pwr. Sp ly. Kit. 5·15VDC, to1 .5am p . $19.95

1 2·8
P. rt. A0201 1.25 "j9

2';' '' Round - 8 Ohm
.25 Watt (4" Leads)

Size: 2V;' x %"

JS-5K
JS·l ooK
JVC-40

•
JE215 Adjustable

Dual Power Supply
General Descript ion: The JE215 is • Du.1 Power
Supply wit h independent adjustable positive and neg. ·
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EATURES :

• Adjustabl e reg ul8t.d p ow er supp ll .s,
pa s. and neg. 1.2 V D C to 1 5 V O C.

• Power O utput (each suppl y ) :
5V D C @ 5 0 0 mA, 10V D ClJl 7 50 mA.
12 V DC @ 5 0 0mA , and
15 VDC dtl175mA.

• T wo, 3 -t ermina l ad j. IC regul at o rs
w it h th.r m al ov er lo ad protection.

• Heat. sink regulator cooling
• LE D "on" Indicator
• Print.d Bo ar d Construction
• 12 0 V AC In pu t
• Si ze: 3 -1 /2"w x 5-1 !16 " L x 2 "H

EPROM Erasing Lamp

• Era..s 2708,2716, 1702A. 5203Q, 62040, et c.
• Erases up t o 4 chips with in 2 0 m inut es.
• Main tain s constlnt 8xpo·sur. d istance of on . inch .
• Sp-ei. 1conductive faam liner eliminates static build- up .
• Built-In saf ety lock to prevent UV expo... re.
• Comp act - o nly 7·5/S" x 2·7 /8" x 2"
• Complete with hol di ng t ray for 4 chip s.

UVSo11EL Replacement Bulb • • • • •• • •• • $ 16.95

UVS-11E $79.95

JOYSTICKS
JS~K ~

CIRCLE 70 ON FREE INFORMATION CARD 145



Call or w rite fo r full pr oduct in form ation . spec if ica tions and pricin g to: Aaron·G avin.
1?1 South McGIAy St reet, lInit F. SAnta Ana GA 92701. (714) 957-8710.

Special Mult i·Purpose MIXER

. . . K't$10.50
Assembled $15.50

75-300 ohm rnatcr unq
trans forme r $ 1 .15
Coaxial connec tors . $ 0.35

. .... Kit $18.00
Assembled$ 25.00

New 14 db Gain
single stage
amp

Mall order only.
Send c heck or money order to:

GILCO INTERN ATIONAL, INC.
Ro.Box 881 7,

Coral Gable . , FL 331 2 4
Tel. (305) 823-5891 For COD orders

Minimum order $25.00.
Add 10% sh ipping and handlln9 .

Florida orders will not be accepted .
For orders over $50, Add 5%.

A03

ACCESSORIES , AMPLIFIERS
A02 New 2 stage

28 db gain
amphtier

A04

When ordering 3
a b ove Items •••• • • • • $110.00
Order 5 ea c h of t he
3 It ems ••••• •••••••• $ 95.00/set
Order 10 ea c h of the
3 It ems •• • • • •• • •• ••• $ 85.0 0l se t

F·5 9

Westar t wi th a Mechanical UHF
Tuner, add 2 coils and a diode ,
then peak It on our Spect rum
Analyzer for maximum gain .

Frequency Range47~99MHz cha n ne ls 14-83
Output Ch annel 3. Avail ab le on request:

Ch 2 o r 4.

DESCRIPTION PRICE
Modified High Gain
UHFTuner $15.00
Pre:'Orrlled crrcint
boa rd. scree n punted
layou t. soldrmast on
foil Side. needs on ly
one Jumper . .. . . . $ 1 7 .00
Com plete parts kIt
Include s: All resistors
(30). PCB
Potentrorneters (1-SK.
3-10K). Power
Transform er (1A' 24v).
Panel Mount
Potentiometer (10K).
Integrated Circuits (7) .
Diodes (4). Voltage
Regu lator, Heal Sink ,
Electrolytic Capac itors
(6). DISCCapacitors
(35). Vanable
Capacitors (4). Ce>1Kit
with # 26 wire (4). IC
Sockets (4-8 pin. 3-14
pin). Speaker (4' . 3
oz), Standoffs.
Hookup WIre. A ll rrusc
Hardware and the
most comple te and
com prehensive 17
page instruction
manu al we have see n .
AllI tem s individually
packaged __ $80 .00

821

PART
NO.

820

822

T_MlClIlpwts

!:~~~
) T... ftt... ...,...ts

EQUALIZERS PRICED FROM
$119. 10 $690.

LED METERS PRICES FROM
$48. 10 $219.

PROFESSIO~AL QUALITY

THAT YOU CAN

BUILD YOURSELF.

119.

KIT
$328.
235.

' . -.. ' .

LED METER
, l "

~ ."
I ,. "

." . ­
............................... .
.................... ............

- -

._- -. . -.
.- .

-- ...... 'P.

~
t .10.&, J

31 Band EO
21 Band EO

11 Band EO

CIRCLE 95 ON FREE INFORMATION CARD

.. ... S42595

S4200

. . S3295

. S194.9;;

. S185 95

.. ... S33995

(f)
o
Z
o
a:
t;
UJ
...J
UJ

6
Ci
-ca:

I§:
:I CALlFO..IACOMPUTER SYSTEMS

S100
2032 32K STATIC RAM A & T.
200NSEC.. .. . .. .. .. .. .. . .. .S629.00
2116 16K STATIC RAM A & T_
200NSEC·.. . .. . .. S329.00

2085 64K DYNAMIC RAM A & T S548.95
2%00 S-100 MAIN FRAMA & T _ S379.95
24%2 FLO PPY DISC WITH CP/M 22" _.. S329 95
Zl02 6502 PROCESSOR A & T S282.95
Zl IOA Z80 CPU A & T.. .. .. S24995
Z710A 4 SERIAL 1/0 A & T. . .. _ S291.95
2711A 2 SERIAL. 2 PARALLELA & T _ S305.95
27Z0A 4 PARALLEL A & T _S214.95
r lOTO 10AlOS WW . .. .. . . .. .. S39 95

APPLE PR OO UCTS
711 4A 12K RO M/PROM _.... . . S68.50
7424A CALEN DAR/CLOCK. . . . . . . . . _ S10695
7440A PROGRAMMABLETIMER. . . . _ _. S9850
7470A A TO 0 CONVERTER S105.95
7UOA GPIB (IE488) INTE RFACE . . _. . S26595
7710A ASYNC SERIAL . .. __ _ __ . S125 95
771 %A SYN C SERIAL.. .. _... .. .. S15395
7720A PARALLEL STANDARD. . _ . S9895
77201 PARALLELCENTRONICS. . . . . . . . . . .. _S98 95
71111 AR ITHMETIC PROCESSOR W/DISC .. _. S342.95
7111 CARITHMETIC PROC ES SOR W/ROM . . . . S34295
7500A WW BOARD . . . . . . . S2295
7510ASOLDERTAIL BOARD S2395

SOFTWARE
%510 CP/M'"MACRD ASS EMBLERON DISK. _... . S7695
%520 CP/M" SYMBOLICINSTRUCTIONDEBUGGER. . S64 25
%630 CP/M'"TEXT FORMATER . _ _ .. S6425
2140 CP/M'" BACKGROUND PRINTUTILITY _. _. _S4295

OTHER CCS PROD UCTS ARE AVAILABLE.
CALL FOR PRICE.

--~::111 MI CROCOMPUTER' PRO DUCTS

SIOOPRODUCTS
CIIA8080 PROCESSOR PCBD . _ _.. S32.95
KIT S155.95. A & T S21595

CI·2 280 PROCESSOR BOARD.
KIT SI 98.95. A & T : . .. _ S269.95

VlIC64 x 16 VIDEO. PCBD. . S32.95
KIT _SI 53.95. A & T . . S199.95

Vl2 64 x 16 VID EO. PC8D .. .. . .. .. .. .. _S3295
KIT S175.95. A & T S234.95

VI3 80 CHARACT ER VIDEO 4MHZ.
KIT . . ... .. _. . _S345.95. A & T . . . . .

UPG RADE RAMS FOR VB-3· . __ _• . . . . . _

104 2 PARALLEL. 2 SERIAL PCBD _. . _.
KIT _.. .... .. _.. S155 95. A & T . .. .

PI' 1 2708.2 716 PROG RAMMER BOARD
KIT . .. .. .. .. SI 35.95. A & T . .. ..

I B· 1O 16K STATICRAM
KIT S29995. A & T .

APPLE PRODUCTS
AU8 IEEE 488 INTERFACE . . S39995
AIDSERIAUPARALLEL INTERFACE
KIT . .. .. S125 95.- A & T .. . .. S155 95
ASIO SERIAL I/O
KIT . .. _.. S8795. A & T .. .. .. S9795
APIOPARALLEL 10WID CABLES
KIT. .... $67.95 A & T.. .. .. .. $87.95

OTHER SSM PROD UCTS ARE AVAILABLE.
CALL FOR PRICES.

MONDAY·FRIDAY. 8 00 TO 1200. 1 00 TO s 30
THURSDAYS. 8 00 TO 9 00 P M

(4 1 5) 728·9121
P.O. BOX 955 • EL GRANADA, CA 94018

PLEASE SEN D FOR IC. XISTOR AND CO MPUTE RPARTS LIS]

APRIL SPEC IAL SALE
ON PREPAID ORDERS

(CHARG E CARDS. COO ORP.O·S NOT AV....ILABLE)

MEM·4 INTRODUCTORY SALE.
65K STATIC RAM/ROM. OSES USES TMS 4016/TM M
2016RAMOR 27 16EPROMS EXTEN DEDADDRESSING.
AVAILABLE END OF ·APRIL.
PCBD . . . . $35.95, KIT LESS MEMORY .. . . $89.95
A& T LESS MEMORY .. . .... .. ...... . $129.95

74 LS' SE RIES PRIM E PARTS

EA 5 FOR EA 5 FO R EA 5 FOR
LSOO .25 1.23 LS132 .75 3 .56 l S1 9 7 .8 5 4 .04
LS02 .25 1.23 l S 136 .50 2.38 l S2 2 1 1.1 5 5 .46
LS04 .25 1.23 l $ 13 8 .75 3.56 LS240 1.80 8 .55
LS05 25 1.23 l $ 139 .75 3 .56 LS243 1.75 8 .31
LS08 .35 1.66 l S 14 5 1.20 5.70 l$244 1.75 8.3 1
LS1Q .25 1.23 LS147 2.49 L$ 245 2.15
l S 13 .45 2 . f4 LS 148 1.3 5 LS251 1.00 4 .7 5
l S 14 .99 4 .50 L$ 15 1 .75 3.56 lS257 85 4 .04
LS20 25 1.23 L$ 153 .75 3.56 LS258 85 4 .04
LS26 ,3 5 1.66 LS155 .90 4.28 LS260 65
LS27 35 1.66 L$1 56 .90 4 .28 LS266 .46 2.19
l S30 .2 5 1.23 LS15T .7S 3.56 LS279 .50 2.38
LS32 .3 5 1.66 L$1 58 .7S 3.56 LS290 ao. 3.80
LS37 .55 2 .50 LS160 .90 4.28 l S 293 80 3 .80
l S38 .3 5 1.66 L$1 61 .95 4 .51 lS295 1.05 4 .99
LS42 .55 2 .50 L$ 16 2 .95 4 .5 1 LS367 .70 3.33
l S74 .4 5 2 .14 LS163 .95 4 .5 1 LS368 .70 3 .33
LS75 .50 2.38 LS164 .9 5 4.51 l S3 73 1.85 8.79
LS85 1.15 5.46 LS166 1.75 8.31 LS3 74 1.80 855
LS86 .40 1.90 LS17 3 80 3.80 LS3 77 1.45 6 ,89
LS90 60 2.85 LS 174 .95 4.51 LS3 78 1.18 5.6 1
LS92 .60 2.85 LS1 75 .95 4.5 1 LS620 2.25
LS93 .60 2.85 LS190 1.00 4 .75 LS6 26 2.25
LS122 .4 5 2.1 L LS191 1.00 4 .75 LS629 1.44
LS123 .95 4 .50 LS192 .85 4.04 LS68 2 3 20
LS125 .90 4.28 LS193 .95 4 .51 LS683 2.30
L$ 126 .75 3.56 L$ 196 .85 4.04 L$688 2.40

QUAN TITY O F 5 FOR M UST BE O F THE SAM E DEVICE. THE Y
MAY NO T BE M IXED. AN ADDITIONAL ~~ OFF PURCHASES
OVER S50 ON LS PARTS ON PREPAID ORDERS BY CH ECK OR
MO NEY OR DER ON LY.

VISA or MASTERCHARGE Send accocnt number Intt rbank numbtl exp.-al.on dale
andsognyourordtr Approx poslaQtWII!beaootd OrdtfS WIthChtCk Ofmor.ty order 1II~ 1

be sent post pal(!In U S If youart -e t a ft9ular Customef creaseusectmgt Cishorl S
Cht Ck 01 postal moneyordef OU'!efw,Setheft III,IJ ~ a IWO'lIrttk dtl ay I()( Chtcks 10
OUf Calif festdtnl s add6~tax Money back 30·daYi;luaranltt Wt cannolatc t pl
rtt urnedIC s that ha~t been sccerec 10 PuU SsublKt to Chal1Qt 'Irli lhoul renee Sl D
lUi r. Sf DOs. nri« t~ 1l'1 1 .. If.m Ius 'h i Sl DDD
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Edge Meter 250 UA,
fits in %"X1%" hole.
Black background.

Scale1-20Top,
0-5 Bottom.

$1.25 ea. 5/$5.00

14pin$.14
16pin .16 ~
18pin .18 '"20pin .20
24pin .24
40pin .40

E. F. JOHNSON
" S" MET ER

POWER SUPPLY

$3.95 ea.
+ 12vcct amps
+ 5vee .4 amps

$2.00 ea.

ICSOCKETS
GOLD·PLATED

WIRE WRAP

14pin 40cea. •
16pin 45cea 1I1/111JlI

3" Oiam
8 0HM, .,
5 Watts.

50099$6.00

1ao-UP$5.50

1-9 $7.50

10049 $ 6.5 0

C.B. SPECIAL
CONVERTTHESE TO 10 METER FM

New HY-GAIN printed circuitboardassemblywithPLL02A
chipand3crystals. (Squelchpot,volume control and
channelswitchnot included.) Boardssoldas is,the waywe
boughtthemfromthe manufacturer. Boarddimensions
e-x 6'h ~

24-Volt
POWER SUPPLY

S.4 AM PS
MFGby

ACDC Electronics Inc.
Model OEM 24N5.4-1

SAMEASABOVE EXCEPT
24 VOLT 7 AMP. $65.00

COMPUTER GRADE ELECTROLYTICS
VAWE/MFD VOLTS DIAM./LGTH. PRICE

63,000 @ 1SV 3" XSY2" $4.00 ea.
10,000 @ 20V 1Y2" XS:Y4" $3.00ea,
2,700 @ 2SV 11/4" X21/4" $2.00 ea.
2,900 @ 2SV 1Y4" x2" $2.00 ea.

100,000 @ 30V 3" xSY2" $6.00 ea.
39,000 @ 30V 1" xS%" $4.00 ea.
34,000 @ 30V 3" xSY2" $3.00 ea.

4S0 @ 7SV 1W' x2W ' $2.00 ea.
SOO @ 100V 1Y2" x3W' $2.00 ea.

so @ 4S0V 1Y4" x2" $2.00 ea.
AXIAL LEAD SPEAKER

ELECTROLYTIC
CAPACITORS

2 uF @ 15V121$1.00
10 uF@ 15V12/$1.00
20 uF @ 15V 12/$1.oo
50uF @ 15V12/ $1.00

2.2uF @ 25V12/$1.00
3.3 uF@ 25V12/$1.00

1 uF@ 35V12/$1.00
2 uF@150V121$1.00

25 uF@ 25V15/ $2.00
3 uF@ 50V15/$2.oo
5 uF@ 50V15/$2.00

10uF @ SOV15/$2.00
250 uF @ 25V 101$2.00

SUB·MINI10K POT

.n~. ~ with On-OfflJ .... %" hole mount,
Va" 0 shaft,

5 /$1 .00 0/4" threadsection.

EDGE CONNECTORS

REMOTE 40 CH . C.B. SPEC IAL
NEWHYGAIN 16 MODEL 2716

HANDSET HAS DIGITAL CLOCK.
PLASTIC CASE FORREMOTE
NOT INCLUDED. SOLDAS IS$29.95

•10"Ixs- hx5'w

Input 105-125vac 50/60Hz. Has $45 00
volt adi andO.L.adj. Output •
terminalscontain + out, + sen,
- sen, - out,acneut,ac lineandGNO.13LBS.

SOUD GELBATTERY
6volt@8a. h. withCharger

~ $14.95

ElpowerEP 680 may becharged con­
stant voltage or constantcurrent. Bat­
tery is self-contained and requiresno
maintenance. Connectionsmade with
quickconnect lugs.All plasticcase size
5'h h x 2'{4 W x 4'hI,weight4lbs.

TELEPHONE & TTY
INTERFACE MODEM

MFGbyAndersonJacobson
OM Modem Model OC230withA·36

Te lephoneCoupler

Rated 300 Baud . half or full duplex. OM level
aojustable 0 to - 3. - 4 fa - 6. - 7 to - 10. TTY

~~~n~r~~?s~So~~f1~~~: ~U~d~0 16~d~1 ~~~~~
~~~J2~zO~ir~aTe~e~~g~~v~~~~~~ ~aZs sf.~f~ c~~~
andplug. SIZe 4Y,· Wx15l x3 ~ Op deSignedto
berecessed Indesk or panel.Electronics Incase,
6 ~. Wx12x2\'..~ Dp. with s-tt.. a-wlre ll -qround
cordandplug. Operates on115 vac,50/60 Hz, Va
Amp Suppliedwithconnection sheet. Removed
from equipment. excellent condition. guaran­
teed .

~69.95

WHISTLE.ACTIVATED
SWITCH ~

,..{'
$2.50 ea. '.'

Yourwhistlefromadistance of 30' max. is
pickedupbyanFET condensermic. which
turnsonthe switch. (Sensitivitycanbe
adjusted. ) Matchyourwhistleagainand
turnsoff.
SchematicDiagramSupplied

TRA:~;'::M~R
$14.95 ea. . ; f------------,--- -----i

Primary -115vac .
Secondary - 32v with ..
24 v tap at 15amps
Dim. 4'fl' h X 30/4" WX 4" deep

"TANK BATTLE" TV GAME
In[ustashort time andwithafewminor parts,themost
novice hobbiest cancompletethisexcitingTank Battle
game.Createafun-filledeveningforthe wholefamily.
Twoindependenttanks rumblethrulandminefields,
shoot shellsandfragment whenhit. Fourdistinct engine
soundsareproducedforfhedifferent speeds. Soundsof
gunfire, shell burstsandtankexplosionsare realistic.
Automaticon-screen scoring.Supplied withschematic
drawing.

SOLOASIS $9.95 ea.

MUFFIN FANS

4%"wx7%" I X0/4" to 1W' h
Has a lip for recessedface

plateanda felt bottom

750MFD330V
PHOTOFLASH

2" HIGH x 1W' OIA. ~
$1.25 each ":::~
10for $11 .00 0;:

SCREW DRIVER KIT

~gttJ'M "7 D'J>

Handle storesfour blades
2 single slot 5/ 32" & 3/32"
1 phillips 1scratch awl
6" long with one blade
inserted $1 .00 ea.

SUPER SMALL
PHOTOFLASH

170 MFD 330VO LT~
1W'x 'l'a" .

2 for $1.50 _:;~
10 for $7.00 -

$4.95/100' $3.00/50'

Has 3 slide switches,26 different
keys, keypad removable by 4 screws

MODEM CABLE MFG8y Rotron Inc.
ASSEMBLIES 3 Blades 40/4" Square COVER FOR DB2SP/S(PLASTIC) 1.25

AMP METERS

~$250_.~. . . .. _ • ea.

TEXAS INSTRUMENT
KEYBOARDliIiil $1.95 ea.

: : . 51$8.00

2Y4" square,no shunt required.
Easy-to-readdial.

Movements: 0-6,0 -10,0-17

$5.50ea~~ 110VAC: i 9 5 ea. ,C&KSWITC~HES
C ~ 110VAC Model MU2A1
~nn 22AWG

Hood # Cond Length $12.00 ea.

25P -14- 15"'" DIP SWITCH L.3 J·3
25 S 10 17' J-60 Double Row/Wire Wrap .100

~E~~T~:C~~D~~~ ~ ~6~# 7101 ~~~~ment ~6 ~ :~~~:::1~~~:::g
Molded 3 Prong N;~ L-3 7108 SPDT 50 pins $5.43 10/ $45.00ee».Plug with molded (momentary) Double Row / SolderEyelet .156

- -~ receptacle 5 POSITION$1.00 ea. J-3 7201 DPOT (special 6 pins $1.10 10/ $ 9.00
_. ..- Belden16 AWG 8 POSITION$1.50 ea. large rocker) 15 pins $1.65 10/$12.50

- .. 10 POSITION $2.00 ea. 22 pins $2.08 10/$17.00
$3.00 ea. 12 POSITION$2.50 ea. $1 .00 ea. 6 /$5.00 43 pins $3.661 0/$30 .00

TERMS: All material guaranteedunless otherwisestated. If you arenotsatisfiedwithour product, itmay bereturnedwithin10daysfora refund(lessshipping). Please
add$4.00for shipping andhandlingonall orders. COD'sacceptedfor orders totaling$50or more.All orders shippedUPS unlessotherwisespecified. Florida residents
please add4% salestax.MinimlJTl o<der,$15.00. Foreignorders- USfunds only,add20% forshippingandhandling.

COPPER
CLAD BOARD

(DoubleSide)

Size9.25 x10.75
Thickness .062

$2.00 ea.

ERIE TRIMMER CAP
51 3-002

.196' Dia. .080"Hi gh~
3.5-20pf ~

$.75 ea.

SMALLENO UGH TO FIT
INYOURWATCH

COAX CONNECTORS
UG-273/U BNC-F/UHF-M $2.50 1--- - - ------1
UG-255/U BNC-MlUHF-F $3.00 I---==-=-:-:-::-::-:c:-::-==-- - -il-_ --,-_ _ ..::::...,....,..,-_ -':-::-:::-..."...,_--l
UG-146A!UN-MlUHF-F $4.50
UG-83B/U N-F/UHF-M $4.50
UG-175 RG-58Adapt $ .20
UG-176 RG-59Adapt $ .20
UG-1094BNC-F/ Panel $1.00
S0239 50C
PL259 60C

COAXIAL CABLE
50OHM-RG174
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WORD PROCESSOR CPU ASSEMBLY

We Olle r New a n d Us ed FLO PPY
DR IVES , DIS K DRIVE S, PRINTERS,

& M ORE at BAR GAIN PRI CES!! !
As k lor o u r l a te s t Flyer l is ting NO W!

University Microfilms International

rnamcu t puhhcauo r uName _

Instit utioru., _

Street, _

This Publication
isavailable in Microform.

Linked to and used with the above mach in e, this un it
compl etes a sys tem which orig ina lly so ld for over
53000.00 each ! Features include : stand ard cassett e
deck . auto cent errng . auto repeat, auto underl ine ,
suppressed nota ti on s, rec ord /playback , aut o
merge , edi ting , marg in ad justing an d much , much
more . Parts Inc lude tape or "mag" card dec k.
cabin et. fa ns. power suop lv . mot he r board .
co nnec to rs, ca bles. LEOS and mor e, Worth mu ch
more th an ou r prrce for th e parts alo ne. Includ es
schematics and dat a. Tested and function al.

. . . ... . . . . Only $199.00••.
Add $20 for Pkg. a nd Handling - Pa y S h ip pi ng o n De live ry

Additional Cassette or 'Mag' CardAss'bly
Add -on package inclu des ever ything yo u need to
add on the seco nd deck . Easy to ret rofi t.

. . .Only '199.00• • .

The manufac tu rer put 'em int o st o rag e to
de precia te 'ern., Now tti eyre FINALL Y
AVA ILABLE!.' Removed from work ing
~. the se fantas tic mach ines hav e
oont- t« dr iver and decoder circu itry and
take TTL level. 6-b it ch aracter. plus s -tnt
func tion mput sig na ls. . EasJ/y doyen by
mssi sss uusss. Use as a typewr it er ( w ith
mino r 'repeat ' ctrcuit rv ) or as a KSR 110
p rinter or both. Require s 115. 60H z for typ e­
writer motor. 5 vac for TTL and 24 VDC for so tenoids. " Table top" sty le cas e. Each
"S el ec tri c ": 1/ 0 machin e IS complete and in operatiQna /~! Inc lu des sche mat ics.
da ta. case. platen and ribbon . (Type element not included) .

New Ty pe Element . . . '2 1.00... I/O Selectr ic .•• •• •• $399.00••.
Ad d $2 0 lor Packag ing a nd Handlin g - Pay S hIpp ing on De live ry

BUY of the YEAR!!!
Parallel, TTL Input WORD PROCESSOR

I/O " Selec t r ic" ®TYPEWRITER/PRINTER

WAREHOUSE:"OMPUTERS 18 Geantte 51.. Hevertnll. Mass 018 30

I.J , MAIL OROER :

IlERIPHERALS
Bo . 204. Newlon. N.H. 03858

, TELEPHONE ORDERS:

U
617/372-8637NLIMITED! r. Sorry. No Colieci Call • .-oil!"

~ M.uh·, Char q C" & VIS A Ac c ('p l('d~

C ity _

State' Zip, _

300 North Ze eb Road, Dept. P.R .. Ann Arbor , Mi . 48106
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7."
1O.SO
10 SO
12Q.oo
13, SO

7.SO
• .SO

75
, 00

75
, 35
'35

75
.".75
'75

""'"'96
'96
51'.".'".'".'"

1."
' .40
1.SO
1."
1."
1."
1."

.75
",as

. "8 1011.20
14 1011,30
115 »'1 .40
18 10/1.80
20 1012.10
22 10/2 .10
24 1012.70
28 10/3 .00
40 1OI3.go-

8b 2,sas.

8bS.oo..

cDnl 'd

I .C.
SDCKETS

1015.30
1().15,70
1018.70
10lIl .70
1Ot12.10
lOI13.1'O
100'14.1'0
1Of17.70w,_

3.25M

39 '''5138
"5 7" 5 140
38 7"5 158
39 '"51'''
39 '''5175
39 '''S182
45 7"5189
55 7.. S20 1
ss 7.. 52 ..0
75 7.. 52 ....
55 7"S251
65 745287
49 7"S288
505 745299
65 7"50470
915 7"5471

1 95 7.. 5473
1 " 5 745"7".-

z-oo
z·ac».CTC
z -ac».CPU
Z 'SOOO2 10-&41(
IlOO6A
21lO1A
loICoaoo

cPU,

MISC .

74S00
74500
74502
74S03
74504
74505
7.. 5 10
7"51 5
''' 520
' '' 5 2 2
''' 5 30
'4537
7.. 5!)()
7"551
7"564
7" 5 7"
74586
745112
745 132

2108

2110

2102
o45OHS .SIS

llO3ll 2...
HE'" Z7
AY5-1013A 4,25
1488 .85..... ...
8TH \ 30
8T28 1.30
8212 1.85
8211 1.SIS
1S4108CR .85
IT41OTR1AC ,85
1IlOO .es
1IlOO . M
7915 ,85
791e .85
~ .M
7800 .as
7808 .815
7812 .815
MC133OA. 1,00
MC1350P 1,15
MC1358P 1,50
l M300 1,10
l M5MH .85
l M741 .25
MCW!58P .515

30••.s
so
eo
JO....
65
se",
75
sa..
0'
M
87

'"..,.
75,,,,..

2732 12,Z. 4 b 11.00 .

~ .,10 200ns. :81
~~ $1.85ea.: ~14!JO
1!8 2114L 300HS 2.25 .. " b 1.QQM
sre 200HS 2.45M 4 b 2.00.....

".",..
ee
M",..
7lI",r es

, os
i ss,,.
245
$2S
as
os,..
ss"...

, 2S,..
os

"54.
54S".'''',..

SN 7482N
SN7"~2N

5N74Q:JH
5N7405H
5N74981
SH74 , 22N
SN74 '3eN
SN74'41N
5N 74'51N
SN74, 53N
5N74'So4H
SN14 155N
SN74,57 ...
SN 74 '6ON
5N74161,..
5N74'63N
SN741604f j

SN74 165N
5,..74174'"
SN74175N
5N 7.. , 80 N
5N74'81 H
SH74J9,3H

74 lS1se
74 lS181
74 lS1e2
74lS163
74LS1&4
74 lS185
74 lSl&Q
74lS17Q
74lS174
1l4lS175
74 l51go
74lS1Ql
74 LS1Q6
74lS1Sl7
74 l S2 21
1l4LS240
1l4L5241
74 LS243
74 lS244
74 lS245
74 lS251
14 l S253
1l4l S2S7
74 lS25S1
74LS2eO
74 l S273
114 LS279
74 l S290
74 lS293
74 15365
74 lS3S7
74 lS373
704 lS3,..
74 lS377
74 lS&eQ
74 l5e70

2.
2.
2.2.
22
21l
28
28
eo
22
28
40
27
37
21l
31
J1
83
77
38
ss.....
••80
.3......
eo7...,.
••••..

COMPONENTS

Bare Bones APPLE II
WIO Keyboard I$.
WIO Pwr. Supply[~

SN74QOH l8
5 N740 2 N 22
SN7404N 21
SH7 4Q8N 22
StH41 ON "
SH74 '2H 20
5 N741 3N 22
SN7414H 29
SN7",6N 27
SH74 , 7H 29
5H742ON 17
SN1"2~ 20
SH7430N 17
5N7437H 2e
5H7438N 2.
SN7 ON ,.
5N7 2N 45
SN7 3N 42
SN7 5N 64
SN7"~1N lSI
SN7"S"N l'i
SN7 .. 74N 27
S N7.. 7SN 35

74LSOO

... MONITORS'"
ZENITH[i]
12in.15MHz.

J .C.S. m
12in .18MHz.

AMDEK []
12in.12MHz.

13i n Color 3.

Prin ter-82S-- 65OPO • Asteroids
Disk 0.. -810"- 485PO : Missle Com~ 32.50
Record.-41 0-- 82~o . Sup. Brk.Out
Paddle(pr.) ) 16.95 Assern.Edit .- 49PO
Joyst ick (pr.) Star Raiders- 45P"
32k RAM- 17995 Basketball- 2ll!'"
Basic Cart.- 4990 Chess - 32~

COMPUTERS

ATARI R 800™
COMPUTER SYSTEM

~
. 4oow/16K *350.00

, . • ::.. 8oow/161< $699.00

._' , . *800Computer w/48K

•• .• § *II~~ $825.00

ATARI PERIPHERALS:

XTAL
$ 2.85

82
i .c.

MASTEl
$51U5

CARDS
"",ooson

lIO$29500
16KRAM

$I(j()OO
VlDE.l

VIDEOTERM10_
$29[;00

$7.45
w,SPtC'

II S"I" Ir 1,11r11ll1Cl "

THE MPO117
~~t~:t~~t~~ig~l_
rolled _source

$79.50

REAL- TIME CLOCK
CALENDAR (M SM 5832)

' Int., Signa l

• 32 768Khz llt a l Contr ol

"S v Pow Sup

" Low fibwet' Dila.prlltlo"

hltlf n

·1."7ol,=:,o.t.,~." "
"But ()' .... -.et
' ( Bli Oetal!lul

" . Bl t Add ,...

. R, WHokt Selk •

GUll-ta/2 by{ OOICAL DEV.

"EPIOII -E,asc,"
'E rase Upto 15 EPROM'S

in 30min. $88.85

Log ic Probe
Ki t - comple te
nothing extra
to bu~ Min .
pulse wid t h
300nsec.

$18.95

"GLOBAL'
LPK-l:

TERMINALS

DISKETTE
«SALE»

Wabash:

5~-101

$24.90
8inch-

SS/SD:MoreAvail.
QTY. PRICE AVAI

SPECIALS
ZENITH ZVM - 121 ..1III......II!I.i!_
I".. Mil'III IGreen!!

1111tl ~

15MMI ~

-$ 118.50
8255-*5.95
874 8 -8 -*3

3341 PC - *2.00
MM5060- 35c liiiiiii- ..

MC6800 .s7.75
MC6802 - *14.95
MC68 50 - *4.50
MC68 21 - *4.95

eno
Z
o
0:

t5
UJ
-!
UJ

6
o
-c
0:
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• Dynamic ran ge 8 di v.
• TV sync-se pa rat or circuit
• Built-in sig nal delay lin e (V-352)
• X-Yo pera tio n
• Swee p-time magnifier (10 tim es)
• Trace ro ta tio n syste m
• Fine-adju st ing, click -positio ning

function
• 2 prob es inc luded

• 6" Squa re CRT with internal
gratic ule !i ll uminated scale)

• High -accuracy voltage axis and
tim e axis se t at ± 3% (cert ifi ed at
10 ' to 34 ' C)

• High-sen sitivi ty l mV/div.
• Low drift
• 2 Year Warr ant y

• X-Y Operation Co nve nie nt fo r
obs erva tio n Of two types Of waves

• Delayed sweep perm its 1,000 x
mag nificati on

• Var iabl e Hold-o ff ci rc uitry
fac il itates pulse measur emen t

• Single Swee p ca pa bil it y
• 10 x sweep magnification fac ili­

tat es precision measurement
• Delayed sweep jitter held

below 1/20,000
• 2 probes and cover inc luded
• 2 year warranty

No one can match the features or performance at our
MARKET·SHATTERING PRICESI

Buy with confidence from the nation's largest Hitachi distributor.

RDHITV1050 100 MHz, List $2375.00 RDHITV352 35 MHz, List $1150.00

Sale $1595.00 Sale $795.00
RDHITV550B 50 MHz, List $1745.00 RDHITV202 20 MHz, List $850.00

Sale $1250.00 Sale $595.00

100 MHz Scope $1595.00
50 MHz Scope $1250.00

.. . and we're not joking!
------@HITACHI....,.__iiiiiiiF=§~~

• 6 " square CRT wi th intern al
graticule !i ll uminated sca le)

• High sen sit ivity; 1mV/div.
(10 MHz) V550B

• High sensi tiv i ty; .5mv/ d iv.
(10 MHz) Vl050

• Au tom ati c toc us elim inates lag
• Trace rota tio n for eas il y ad jus ti ng

brigh tline inc lination ca used by
terrest ia l magnetism

• Third Chan ne l Display (Trigger
View) V550B

• Fourth Channel Disp lay (Trigger
View) Vl050

Until now, if you wanted a 50MH z or1OOMHz dual trace oscilloscope ofun- HITACHI Oscilloscopes are innovative oscilloscopes designed and manu-
compromising quality, there was only one choice. Nowthere is a second...out- factured by Hitachi Denshi Ltd. The wide experience gained by HITACH I
standingnew delaysweep withanestablished name- theHitachiV550Band electronic specialists in producing oscilloscopes has resulted in this line of
the V1050. modern oscilloscopes featuring wider band width, morecompact design and

The HITACHI V550B (50MHz) and V1050 (100MHz) offer all the light weight. Through adopting circuitry with linear IC's and logic IC's
capabilities you might demand from a lab grade oscilloscope. Cap- plus modern manufacturing, techniques, including automatic com-
abilitiessuchasamax.sweeprateof2ns/div(V1050)5ns/div V550B). ponent-insertionmachines. Theseosci lloscopes offer increased stabil-
Alsofeatures you maynot expect, likesensitivity of 1 rnv/div (V550 B) ity, improved reliability, excellent performanceandenhancedoperating
.5mv/div (V1050) (uJ 1OMHz, automatic focuscorrection,andabuilt-in ease.
TV sync separator circuit. The panel layout is designed to create maximumoperating ease by

The cost? Remarkably reasonable, expecially when you considering measuring processes and operation frequency. The layout
compare it to the other leading 50MHz or PRIORITY ONE ELECTRONICS e isdivided intothreeblocksaccording to
100MHz Dual trace oscilloscopes. It's a price . respective functions identified by dif-
breakthrough made possible by using up-to- 9161Deenng Aveo,Chatsworth,CA 91311 ferent colors. This convenience-orient-
date production techniques and a design _ _ ed design for users improves daily
backed up by over 20 years of , ORDER TOLL FREE (800) 423-5922 C=~' controllability and drastically reduces
oscilloscope experience. CA, AK, H I CALL (213) 709·5464 _ operating errors.

II I\M', I)', VI'.!, MI, I:M , {.lil :r.\< MIJIll:y Ordr:r. US FundsOnly CA residents add 6% SalesTax. INCLUDE $15.00 FOR EACH OSCillOSCOPE for ~PS Surface Shippmg andHandling.Just In case, inclodeyour phone number.Prices
'.111/)1;1, 1 II I !J t.ll l lj l: mltl! ,lll 1I!,llt ,r: 1/,,: milrJo ow IJf: ~jll flll1am laln thesepnces through March,1982. Forcompletespecmcatons.seeour60pagecatalog In theNovember Issue ofBYTE orsendS1 .00 for yourcopy today,Sale Prices arefor
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Our
Own

Famous
Kit

Our
Factory
OJ,,cl
Price

Our
Factory
DI"cl
Price

$30~?

$28°°ea.

FREE

$11795
ea.

$11995
ea.

$165°0
ea.

AVAILABLE

HAL.TRONIX
P.o. Box 1101

Soulhgol., MI 4&195

Standard versions.

CD FREE SCRAMBLER PLANS plus
a brochure describing our new
UHF-VHF Conversion Kit are yours
just by sending us your name.
address and a 20cstamp.
CD 9-INCH BLACK AND WHITE CRT
MONITOR. Ideal for microcomputer or
security use. 22transistors . Designed
for excellent resolution . Frequency re­
sponse - 12 MHz. Continuous DC
restoration for superior contrast.

L1$t Price $225.00 each,
@) UHF·VHF CONVERSION KIT. Com­
plete with PC board ; all required com­
ponents; cabinet with speaker; and
comprehensive brochure incl. sche­
matic, board layout, mounting and
hook-up diagrams, parts list and
assembly and set-up instructions. All
parts are industrial prime quality.
o NEW ZENITH ZVM-121 HIGH­
LEGIBILITY CRT MON ITOR. Features
12" green phosphor CRT. with 15
MHz Bandwidth . 40 or aD character
widths areoperator switch-selectable.
Fu lly compatible with aD-column
Apple cards, etc.
® MITSUMI VARACTOR-TUNER .
Channels 15-82. Modified forkit use.

~ ,.~./,-.;" .;

_ ·......ol.OCNO'M..AHO
wtt.lH

MANY, MANY OTHER KITS
SefId 20 centa . 1lIIl'1p or ........E.for lnfonll . l1on. ndflyer Dll orMr

HAL.TII;ONIX procluc:lI . Ta order by phone; H1H l S-1712.

S10.00 MIN . ORDER HANDLING/SHIPPING $5 .00

Pay by CHECK, M.O., VISA. MIC, C.O ,D.
UPS ANYWHERE IN CONTINENTAL U.S.

ForF" . Buy", Guid. Catalog Circl. N•. 79

16 LINE TOUCH TONE DECODER KI T ~II~
P.C. BOARD AND PARTS •• • • • • • • $69.9)
12 LINE TOUCH TONE DECODER KIT ~II~p.e. BOARD AND PARTS ••• ••••• $39.9)
16 LINE ENCODER KI T, COMPLETE ~ITH
CASE, PAD AND COMPONENTS •••• $39.95
12 LINE ENCODER KIT, COMPLETE ~IT~
CASE, PAD AND COMPONENTS •••• $Z9.95

••••*********** *** **• • • *•• ••**

CIRCLE 1 ON FREE INFORMATION CARD

seR ~L~CTRO rJicS'iNC~
5303 Lincoln Ave .. Cypress, CA 90630

ELtCI HON IC KITS FROM HAL-TRONIX
2304 MHZ DOWN CONVERTERS. TUNES I N ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T. V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 101HZ . EASY TO CONSTRUCT AND COMES
COMPLETE WIlli ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS ,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish t ype
or coffee can t yp e depending on the
signal stren gth in your area . )

2304 MOD 1 (Basic Kit) $49.95
(L H Il c." & fllll~)

2304 MOD 2 (Basic I Pre-amp) $59.95
(Inckl dn caM & fllt lng .)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95
(lncludn ce.. & flltlngt)

POWER SUPPLY FOR EITHERMODELABOVEIS
AVAILABLE. COMESCOMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNASWITCHAND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slott ed Micr owave Antenna For Above
Downverters $39.95................................

PREAMPLIFIERS
HAL PA-19-1.5mhzto lSOmhz.lgdb gainoperates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gainoper­
ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(The above units are ideal forreceivers, counters, etc.)...... ....... .. ........... ......

olgllal
Panel Meier

INTRODUCING OUR
NEW LINE OF

HITECH KITS

70lg11
Universal Counler

Unlllcr sal Counte r counts up Thi s 6000 count
to 60 MHz and 10 mi lli on Digit al Panel Met ll f
eve nts . 7 la rge 0 .5" d ig ItS. em p loys a crysta l
Crysta l lime base. High per- tim e baso and largo 0 .5 " LED dls pl ilYs Wit h
formance. a 2 input range cont ro l.
HK IT -B6A Kit $4 9. 50 HK IT-23A Kit $24 .50

LED stereo Level Meier I More Instrument Kits will be
LSI circUitry w/poak hold and auto In~rodu~ed ~n t he next Issue .
reset. - 15 to +2 dB range. 1-200 W Circle mqurrv card or send
input w/s ens. adl. Works w!ca r Batt . SASE for immediate reply.
HKIT-33 Klt$29. 95 Kits do not Include xformer/batt .lcase

~
i Hii;chd EiC~OctOrondi~Os

1

44 25 W . Sepulveda Blvd .. Torr anc e CA 90505

Phone Orders : (213) 371-2160
VISA and MIG we lco med .
Shipping and Handl ing $2 .00 . CA res .oeot add 6% tax.

PLEASE V ISIT OUR STORE. Open10 :00-6:00 Mon. thnJ Sat.

Special discount s available to edu cational institutions. Dealer inquiries invited.

------------PHASOR~SHOCKWAVE-----------­
PPH . PHASOR PAIN FIELD -Is being testedby Bov't for riot control. Soon

~a~~~u~n~U~e~hn~I;~~~f:~~ I~t~8 6~L~Wh~al:J~Ln~o ~~~i~L ~and 'h el d
PPF·1. .. .. . .... PLANS .. . $15.00
IPG·3 . IN VISIBLE PAIN FIELD GENERATOR - Producesdnectonal fteld
~~=~{:tl;I~~~~t\~~g:~~ to lowerback of head up to 50 ft. Clga re~e pack Sized

IPG·3 JLANS $7.00 IPG·3K KIT $39.50
IPG·30 . . ASSEMBLEDfOR ANIMAL CON TROL. $49.50
HUG-1 . HIGH POWERED ULTRASONIC GUN - Producescnecncnat 130
dbsofsound pressureenergy a1 20-24kHz. Hand-held, intendedfor lab use.
HUG·l PLANS .. .. .. $10.00

LASERS
PARTICLE BEAM WEAPON . . . . PLANS $15.00
LHp·2. BEGINNER VIS IBLE RED NON·HAZARDOUS OP7ICAL
DEVICE, Adjustable pulse,
LHp·2 PLANS $7.00 LHp·2K KIT $39.50
Lp·3/ LRG·3. LASER PISTOL AND RIFLE COMBINA 7ION -7·24 walls
of mfraredenergy.
LP·31LRG·3 .. ', ' PLANS .. . . . .. .. $10.00
LGU-1. VISIBLE RED LASER GUN for holography, special effects. cloud
writing. etc.
LGU·l . PLANS .. . . .. $10.00
LC-l . BURNING/CUTTING C02 LASER - 10·40walls continuous
LC·1 .. . .. . ... PLANS .. . . .. .. .. .. . .. . .. $15.00
RUB·I . WELDING /DRILLING RUBYIYAG LASER . Intensered
RUB·l PLANS .. .. . .. . .. . $15.00
HPS· 1. HIGH POWERED PORTABLE ENERGY SOURCE FOR
LASERS & MAGNETIC WEAPONS explodrngWires,shock waves, etc.
HPS·l PLANS $8.00 HPS·1K KIT $49.50
-------- SECURITYIPERSONAL PROTECTION
lNF· l . INFINI TY TRANSMITTER - Uses telephone Imes for selectivehome
or officelisteningwhileawayonbusinessor vacanon
INF ·l PLANS.. . . .. . $15.00
SO·4. SEE IN THE DARK - Device, long range 50-4 . .. PLANS. __$10.00
VWPM·5. WIRELESS TELEPHONE TRANSMITTER -Long range.
VWPM ·5 •... PLANS . .. . $10.00 VWPM·5K •... KIT .. . . $3-4.50
fBH. WIRELESS MICROPHONE - Extendedrange
FBT·7 PLANS $7.00 FBT·7K KIT. $3-4.50
HOD·l/TH. ELECTRONIC TRAC KING AND HOM ING DEVICE-
HOD·lm·6 . . . PLANS . .. $6.00 HOD·1KJTT·6K ... KIT ... $39.50
TAT·2. TALK AND TELL - Device recordstelephonewhenIn use
TAT ·2 PLANS...• .. $5.00 TAT ·2K KIT $14.50
PSW·3. PHASOR STUN WAND - Produces energy capable of burnmgflesh.
Intendedasa last resort personneldefenseweapon
PSW·3 . . . . PLANS . • . . . $8.00 PSW·3K ..... KIT ..... $59.50
Sendlor tr•• catalog descriptions ofabove it.ms, kits Ind pans, plus hundreds
more . We UClpl, Muter Chargllnd VISA orwhenordering send checkormoney
ordtrto :
SCIENTIFIC SYSTEMS
DEPT. R8 BOX 716 , AMHERST N.H . 03031

0" EI.otn.lc Klt10n .duclll...ll, ,110", 'u, I. build ond" I. ,.bl. I. pl.,.
Each kit CGlIIS wltll campllt1 dlculIllII.t1aa. whlcb Includesschematic
dl. grllll. p.rts Ust ond co..p....1I",at plctan. Aclrcan t111O" ..ell., I.
ab. l. cIlId. d t. hlp Uo. IIlllld" IOd.rsland til. clrcan ' Ilfntlon.

0-35V 1.5A Quality
Power Supply

Provides 4 ranges of current l im i t ing
up to 1.5A. Uses prec is ion regul ator
and power t ransistor booster.
HKIT·83 A Kit $19.50

30W Single Channel Power Amp.
Compact power amp . w ith volume, t reb le
and base control. Excell ent fo r boosting the
pow e r of you r portable radio . or cassette
Connect tcvcur rv eucre and exp erience the
real sou nd o f your TV prog ram .
HKIT·300 Kit$16.9 5

$3.75

.95

. :-.-
~ ~,
, .
I .. , _" ,- , ; 1 . '

• I t · ... J L I , '1

.) . , . 1,' "
I • ~ It I ')".

F1W ' x R4" x 07" x W9"
emovable Top. No Bottom

PC.Bd. 3-MRF901·s. 2 -MBD 101 's,
1 Thermistor, 1 Choke, 3 -Chip Caps,
1 " F ' Connector. 8 Resistors

+ Instructions

5 V. 25 A.
SWITCHING
REGULATOR

$14.95

$39.95

r~ ~ ' . O ,~
-'-- 'B! • .. ,. .-. .

(60 2) 266-9758 (602) 266-9758

sa. O"~ ELEC'7'~ sc.
"tJt:f$'~ SURPLUS O~(\'tY(J

Whol...I• . R.tall · Surplus
Electronic Parts

6835 N.1 6th Street. Phoenix, AZ 85016

DIGITAL TIMER/CLOCK
• 14 Hour preset time to turn on or ott
• 12 Hour green 0.5" display lor lime
• operated on 12- IbV A C
Th e whol e timer is self
contained in a co rnp ect
plastic case (as see n in
photo } Desiqn ed for VTR
with push butt on switch
for t?asysetting_Limited
qu antit y evetleble

NOW ONLY $12.94

$3.75

Contains: (1) 7824CK (1) 7812CK (1) 320K5
(1)MJ3771 (1) MC1436G
(1) NE555 & (4) TO-5 HEAT SINKS

For Commercial Free TV Box Builders
MC1358 ....... $2.50 LM7815 . .. .... $1 .20
MC 1350. • • . . • • $2.00 NE 565 ••. •.• ••• $2.00
MC 1330. • • • . • • $3.00 Connectors Set .•. $1.00
LM 1458 . • •• •.. $1.00 I.C. Socket Set. . •. $2.00
LM 380 . . • • . . . . $2.00 Matching Transformer $1.40
Sanyo UHF Tuner • .. ••.. •.. ••.. •. • ••. •. •$35.00

REGULATOR BOARD

PLASTIC PROJECT CASE

TELEPHONE
PUSH BUTTON

KEY PAD

$5.95
(w) Encoder &

Tone Generator

12 V. GE NICAD
Battery Pack
3" x 2" x 1 'A"

Contains 10 "AA" Cells

Cf)

U
Z
o
a:
f­
U
W
...J
W

6 ALL ORDERS SHIPPED SAME DAY VIA UPS
s ~ SORRY NO COD'S ....
~ cz::, (602) 266-9758 I >ISO ,
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12.95

.. 9.95

KIT ONLY
$349 .00

KIT ONLY
$299 .00

.... .. 9.95

2.50
. .. .. 2.95

. .. 3.95
. .. .... . ... 5.95

.. ... 9.95

zao .
Z80A ....MHZ CPU S.95
ZSOPIO • Par all el 5.95
Z80S10/0 Cha n. Ser. 24.95
Z80A 5 10/0 29.95
·Z SODMA·DM A

Co ntro lle r •.• . • .••• 9.95
ZSO 2.5 MHZ CPU • . . 6 .95

•Asle flk Den ot es Sup er Sp ecials
°1702A 256X8 1 u s • • • .. ••. • .•
2708 1KX8 450 n.s. . .
27ADS 1KX8 350 n.s.
·2716 2KX8+5 v 450 n.s. .. .
°2716-1 2KX8+5v 350 n.s.
°2732 4KX8 450 n.s.

Intel Pin Out
°2532 4KX8 450 n.s.

T.1. Pin Out • •
2732A-3 4K x 8 350 n.s .

Intel Pin Ou l low Power

LSOO .24 LS1 25 LS243 1.49
LS02 .24 LS138 LS244 .99
LS04 .24 LS1 39 LS245 1.95
LS05 .24 LS151 LS257 .79
LS08 .24 LS1 53 LS266 .59
LS10 .24 LSl 54 LS283 .99
LS14 .89 LS157 LS290 .99
LS20 .24 LS161 LS293 1.75
LS27 .24 LS164 LS298 .89
LS30 .24 LS166 LS367 .79
LS32 .36 LS175 LS368 .79
LS42 .49 LS181 LS373 .99
LS74 .44 LS192 LS374 1.49
LS85 .95 LS193 LS375 1.19
LS86 .39 LS221 LS377 1.49
LS90 .69 LS240 LS390 1.19
LS109 .39 LS241 LS393 1.19
LS1 23 .99 LS242 LS399 .99

Model A502 DC Stereo Control center
• Direct DC coupli ng from Input to Output
• DC servo circuitry
• Cascade FET Input In all stages
• Separat e Moving Co il RIM amplifier
• Distortion below 0.005% (3V)

Ma x Ou tput 15V
Frequency Response 20Hz -20KHz ± 0.2 dB
Maximum Phon o Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Bu ilt-in Headphone amplifier
Relay Output Mu ting

$349.00

Model A501 Power Amp
• Pure Class A 25W + 25W

Switchable to Class AB l00W + 100W
Switchable to Bridge Class A l00W mono
Switchable to Br idge Class AB 300W mono
Frequency Response 5-200KHz (-ldB)
Signal-to-Noi se Rat io l20dB
Non-magnetic Cha ssis
" Out-board " comprehensive protection
circuitry
DC circuitry w it h lim ited use of NFB
High Efficiency Fluid Convection Cooling
THD under 0.007%

P. O. Box 280298 Dallae, Texu 75228
(214) 271·5546

*TR 1602 -UART same as
AY5-1013 . 1.99

*IM6402·+ 5v H ig h speed
UART-AY5-1013
pin out 2.00

*MC1488-1489-RS232 Receiver
and drive H.# 1.19

AY3~8910-Sound Chip wi th 60
page data ma nu al . . . . 12.95

82S123~32X8 Tri St ate Bi po lar
PROM .. .. .. 3.99

4.916MHZ Baud Rate
Crystal 1.99

1771 Single Den sity Floppy
Disc Controller . 22.50

1791 Double Den sity FDC .. . 29.95
DM8131 6 Bit Uni fi ed Bu s

Comparato r 2.99
8 Pin Dip Jumpers 3/1 .00
82S129 Tr i State Bi Pol ar

Prom SPECIAL 2.59

- ---,. .

..

••••• •

STATIC RAM SOCKETS 74LS

Low Profile
Solder Tail

14 Pin 10/1 .00

16 Pin 8/1 .00

18 Pin 8/1.00

20 Pin 7/1 .00

24 Pin 6/1 .00

40 Pin 5/1 .00

Buy $10 Get $1.00

FREE CHOICE -DYNAMIC RAM MISCELLANEOUS . EPROM

•
7905 .99 7805 .99
7912 .99 7812 .99
7915 .99 7815 .99
7924 .99 7824 .99
LM 317T · To 220 .•.••• . . •••• ••• •• 1.75
°LM 323K- ·5 v-3A. To-3 3.953/ 10.00
LAS 1412- '1 2v-3A T o-3 • .•• • .• 3.953/10 .00

21076-4 (MM5280N-5)

4KX1 22 Pin . . . . 1.59

4027-4KX1-250 n.s. . . . .. 1.75

'4116-16KX1-300 n.s. 8/12.95

·4116-16KX1-200 n.s. 8/15.95

HM4164- +5v 64K Dynamic
. . . . . 12.95 8/95.00

TMM201 6-2KX8+ 5v-NMOS
200 n.s. - 2716 Style Pin
Out 13.508/95.00

B. G. MICRO

MK4104J-4 250NS
4K x 1 STATIC18PIN CERAMIC

Co mp ut er Mfg . Su rplu s. PRIME. Fully
Sialic. Easy to Use . Has Same Pin Ou t
as TMS4044. but sl igh tly diff eren t
timing. With Spec s. (Mo ste k)

8 for 12.00 32 tor 39.95
VERY LOW POWERI

2114L -31KX4 300 n.s.
Low Power . ... 2.75 8/17 .95

HM611 6P-4-2KX8+ 5v-200 n.s.
CMOS Low Pow er 2716
Sty le Pin Out .

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue , Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

FUJITECH AUDIO KITS

Model A1033 Integrated Tube Amplifier
• Latest Japanese Desig n
• Distortionless Output Tra nsformer usi ng

special winding techniques
• Most circuitry on PCB fo r easy assembly

and humfree performance
• Output 30W x 2 Ultra Linear

(Switchable to Tr iode)
15W x 2 Triode Output

(near class A performance)
• THD under 0.4%
• Frequency Response 30-'30,000 Hz (- l dB)
• Separate Pre-Out and Main-In KIT ONLY

$499 .00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

.6 5

.6 5

.6 5

.6 5

.7 5

.7 5

.7 5

.7 5

.97 MC3302 .90

.99 MC1458 .59

.35 MC1514 1.39

.35 NE555 . .45
_77 NE55§ ...... .98
.49 NE565 1.25

2.49 NE5534 . 2.35
.. .69 NE5538 . . 2.25

2.49 SSM201O 7.50
3.49 SSM2020 7.50
2.99 SSM2030 7.50
.69 SSM2040 7.50
.89 SSM2044 . . 5.75

1.49 SSM2055 .. . 6.50
3.79 XR2206 . 5.19
3.79 XR4136 . .99
3.79 XR4741 .. .. 1.95
3.29 XR558 . 1.99

3.95 LM393 .
.75 LM733 .

1.29 LM741 ·8 . .
1.39 LM741 ·14 .

. . .45 LM747
.49 LM748 . ..
.95 LM1 310

1.75 LM1458
.90 LM1800
.79 LM1818
.90 LM1889

2.49 LM2900
1.25 LM3900
1.89 LM3905
3.29 LM3914
1.95 LM3915
.99 LM3916

1.49 LM4500

8038
LF351
LF353
LF357
LM301
LM307 .
LM311
LM3 18
LM324
LM339 .
LM358 .
LM377
LM380N-14
LM381
LM383
LM384
LM386 .,
LM387

7805 (LM34 0 T- 5) .8 5
78 12 ( LM 3 4 0 T- 12) _8 5

7815 ( LM34 0 T- 15) .8 5
7 8 18 (LM340T- 181 .8 5

Microprocessor & Interface
1771 24.50 6845 . 18.49 DAC·08DO 3.99
1791 34.95 6850 4.49 INS8250 14.90
21L02 1.49 8085A . . 8.95 MM58167 8.75
2112 2.39 8212 2.75 TMS9900 29.95
2516 .. 5.49 8214 3.95 TR16028 ... 2.49
2532 12.99 8216 2.75 SC-01 55.00
2651 12.95 8224 3.29 Z80A-CPU 7.95
4044L-2 Z.49 8226 2.79 Z80ACTC 7.49
6502 8.99 8228 4.49 Z80ADan 19.95
6800 6.99 8251 6.95 Z80APIO . 7.49
6802 11.95 8255 6.49 ZSOASIO . . . 17.95
6809 . 19.95 AY5·1013A 4.95 Z8603' .. 74.95
6821 4.95 AY5·2376 14.95 Z8671 . . _. 29.95

Linear Integrated Circuits

1 Amp TO-220 Voltage Regulators
PAR T # 1-24 25-99 100-499

5% Carbon Film Resistors
We stock all 5% standa rd values between

1 Ohm and 1 Meg Ohm .

V. Wattl. _

Packa ge of 5 .20
Package of 100 (one value) 1 .6 5

Package of 1000 (one va lue) 12 .00
Y, Wattl. _

Package of 5 25
Pack ag e of 100 (on e va lue ) 1. 7 5

Pack ag e of 1000 (on e va lu e) 15 .0 0

Sam pler box co nsisti ng of 5 eac h of all 145
standa rd 5% va lues be tween 1 Ohm and 1

Meg Oh m.

Yo Watt Samp ler 8 0x 22 .0 0
Y, Watt Samp le r Bo x 27 .0 0

Memory
4 1 16 -2 5 0 n S 8 / 14 .9 5
4 1 16-20 0 nS 8/17.9 5
4 164 -20 0 n S 17 .95 ea. 8/ 128.0 0
2 1 14 L 8/ 17.9 5

61 16 2K x 8 CMO S RAM 200 nS 13 .9 5
2708 EPROM 3.49
2 716 EPROM 5.4 9

2732 EPROM 12. 99
2764 EPRO M c . 34.9 5

Z61 3 2 4K x 8 Quasi-Stat ic RA M . . . . 24.9 5

Minimum Order $10 .00
Shipping

10-24.99 3.00 Above 50 .00 FREE
25-49.99 1.50 C.O.D Add 1.65

WESTLAND ELECTRONICS
3 7 387 Ford Rd. • W est land, Mi 4 8185

Order Line - 1-8 0 0 -52 1-0664
In Michigan - 313-728-0650

C!)tland
cf;~r~n~f;)
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' ' ' pln SlWI•
• 3.",p con t.cls
• 24 , 0Il d c ,Of

120 ,011. C , COol

• Used butlully ' n t. d

$1 .70 EACH
s~lly cOI I ,o ll ·ll·

L.A" GE QUANTITI ES AVAIL.AIL.E
SOCKETS FOR RELAY see nch

MINI SIZE
BUZZERS

Ii
~ 103 vol lo 75eea

1111 WITH WIRE LE~S

1~ 10 3 vol ll 75eea~.:.;.;.~~==:-:-=~_..

fJ
Io/ ITH PI N TERMIW<LS

3 to 7 volt s
WITH PIN TERMIW<LS

, 75ceach

RUSH ME YOUR FREEDISCOUNTCATALOGI

NAME :

ADDRESS: _

CITY:

STATE: ZIP: _

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.
P.O. Box 942, RA-4
S. LYNNFIELD, MA. 01940 (6 17) 24 5- 38 2a

CIRCLE 99 ON FREE INFORMATION CARD

DON 'T
FORGET

Dealer inqui ries Invited

With built-In-converter to channel
2, 3, or 4 of any standard TV set.

CARD

USE

YOUR

READER

SERVICE

• 750 Ohm to
300 Ohm Adapter

• 60 Feet Coa x Cable
wi th Co nnecto rs

• 3 Feet Coa x Cab le
with Co nnectors

PMo

only

$295.

RANG E:
SCOP E:

• 24" Dish
• Feed -Horn Receiver
• Mou nt ing Bracket
• Mounting Cla mp
• Instr uctions

• 300 Ohm to 75 Ohm
Adapter

Line of sight to 250 miles.
Will receive wit hi n the freque ncy band from satel ites ,
primary microwave stations, and repeater microwave
boos ter stat io ns.

CONTENTS: Com pletely packaged in 19" x19" x4 1/2" co rr ugated
carto n co mplete wit h list .

WARRANTY:
180 days for all factory defec ts and elect ronic fa i lures fo r normal
useage and handli ng . Defect ive sub assemblies will be replaced with
new or re-manufactu red sub assemb ly on a 48 hou r exchange
guarantee.

This sys tem is not a kit and requi res no addit ional devices Or
equipment ot her than a TV set to place in operat io n.

BLACK LIGHT
(ULTRAVIOLET)

:( ":.
G. E • • F6T5BL 52.50 each

CfJ
U
Z
o
a:
I­
U
W
--I
W

6
o
-ca:
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JJ
r

153
­V/S4'

Voltage Regulators
o , 5V . 78 05

-sv, 79M05
+6V . 7806
+ 12V. 7812

5/$5.50 10/ s9.95

Jumbo LEOS
Red, Green or Ye llow

____ 100/58.00

~ oer coior

C&KSUbMi~i
N.O. Pushbutton .

Switch 1 0 /s3 .00 'l #8631

Datapoint
Disc Memory
COMPUTER CO . ~
SPARES .( {

589.50

Any 1

$5.95

Voltage RegLilator Solid State
~rrM-.. Boards @;uBuzzer"'"lQL..1I"u~ Just hook up @ 12V

"~- to transformer '::.":1 .
12V. or 9V.1 .5A $1 .29 98¢

j---::::::::;;;:::~--"'::=;:::=~ Popular Piezo Elements
Prime Transistors
ECG 123 AP or ECG159 391:'

~
6 / $1 00 Fantastic

• Mike-Speaker v
I ~~~~~;';....!3.~h~.:::r,;~iii1~0~07/s~1~O.~O~O Audio Amplifier
I- Dip Tantalum Caps m8

watt
6 8, 10,15, 22.33.47. «(lZ 3V
22. 68 (f/ 10V. ' jl
1 5. 3 3 , 4.7. 6 8 'a 16V. 25¢ /fk4"
15 (rt 20V. 1..-$
47, ,68, 1.5,22.33,4.7.68 (II 35V. 55 95

~l!II!Ili.iI!~~2m2",. .68. 1(ft SOV. diPped, and sohd 4" x 3" x 2"H1i.'_iII

G.E. MOV
Spike Eliminators

10/ S9 .90 $1.29

~~mJ~~~~mJ~~~~~mJ~~~~~~~~~~~~~~~~~~~~
~ ~
~ ~
~ mJ
mJ mJ
mJ mJ
mJ .mJ
mJ mJ

mJ mJ
I! =:<t~~:h::;:I~:'~l~~:.~~~~~~~:~~~':n,=,.:n:=:f:= ::'7,:;'::,'::::':"'--:::'~~~,~':u~~':~~ ,=;:,::,;~,,:~ I§l
I2J ~,~.~=:..:;'~::..: "~~I~r~~'~:~':::~ f=':'~::~:~~~=~~ :::t-::.:~·=~ri.=: .a~:::~a~ftoW:: : ::::~'::~ ~~o:r ~'1_f. the I§I
ml ._bly ",.lrucloOtl. YouprO¥'deaI)4o IM"J lor l"'ball~;:;a~~"~~~~~;::..~;:"CATALOG OF KITS AND PARTS. I§l

mJ 1t~~~;teV~~:~ I~E~~~~r~ ~e~~~;k~nrOd uces bri l -~. _~ ~~f[~eOs~~~~~~~~ta~~i~~~~~:~J( LEDS) ~I mJ
~ ~i~b~l~.S~ :I~a~~ J~s~~n~~~~t::n~~Oo~th~~en~r~rd . l(l+ :~~~~OnSt~i~ e~~~r~~i~~a~~~~rS~h:I~~o~;~I~ase ' l~ mI
Ij in use throughout the world. Overall sizeof com- ~... .... and finally comesto a stopon onenumber.Astheball I§l
I!J ~~~~ boa~~~;k x2~ x 3~, ~ . ~P~~~t~:~~~sg~a~:~:m~tss~z~c~~ngosa~~~~~9~~n~~6~.nj~~06 Un~~ .99 ~
6iI 3VOC ELECTRDNIC WARNING FLASHER KIT~ ACFAILURE AlARM KIT Iii]IS! iThisportablebattery operated device continuously Haveyou ever beenlatebecause theACwentoff andyour.clockradio I!!
f§1 .ernitsburstsof intense light atafixed repetition didn't work?Well, thatneednot happen again!Si~.~ ,~ , ~
-=' rate. canbeseen for greatdistances making it a > ply plugthisunltinto~he walloutlet andiftheAC - '..- ~
~ 'great safetydevice. Features xenon flashtube.Operates goes off theunrt ermts a tone. Features green . I @
-- on 3VDC(two 1.5V 8atteries) . sue of board: 2Y,'L x 2"W. readylight and piezoelectric tone device. Oper- ' . .:;
~ &3207 S7.9S ateson 9V batte . Size of board: 2.8- x 2.3". C4483 S·4.75 I!!
~ ISTROBOSCOPE KIT. . . . .{ , 10 WATT SIRENKIT ~
--IRellable ICd~slgn klt,for use In physl ~s expefiments~r!Co. " Kit providesaloud alternatingtoneoutput. UsestwoIC'sandapower --
~ troubleshooting. Optically stops motion of fans, transistorto providea reliable performance. Features variable sound fj
Iiiii' ,wheels, pullys. flywheels, etc. The stroboscope " " control and 6 to 12VDCoperation. Requires 8 ohm
mJ0perates tram standard 120VAC and features ~ng hl " , .,~ speaker. S~e of board: 3.5" x 1.5". ~ mJ
~ ~~~~ flasht~~e9a;d iCdeSign. SIZeof board: 3.S x 4.75 . &4068 S5.00 • ~

PHOTO SLAVE TRIGGER KIT SOUND EFFECTS GENERATOR KIT fiilmJ Probably themost sensitive slavetrigger kit on~ Exciting sound effectskit usesthe popular TI76477~iO~ I£!
~ I.themarket. Simplyconnect tot hestrobethat will I c~ip to develop chaser, locomotive, si ren,.twee~ ing i ~ ........,~I ~
.. ·beusedastheslave, Whenthemasterstrobe bird, organ, Model T. etc. sounds. Uses dip SWitch ~~ I::'mJ is fired the slave strobe will also flash. Size of for simpleprogrammingof thegenerator. Operates l'4iP{iJ It ,..., ml
~ board: I.S· x l ". :r.mr ba~~~9gize 01board: 3.25' x 2". ~- . . mJ

FASCINATION STAR KIT PHASOR GUN SOUND ANDLIGHT KIT
~ Produces an "explodingstar" visual effectusing 251- "', :~ .'1Here's asimplekitwhichmakes an excellect firstproject. Usesspecial mJ
6iI LEDSand ICcircuitry. Thecenter LEDlights first then . !! - , :.: • ,- IC, darlington transistor and LED to produce~. I~
~ thenext group of LEOSlight andthen another setof 1 _ ••~ •• ~. 'I. . -- " outer space phasor gun" soundand flashing ~

~ lights until the outer edgeof the star lights up. TheI ::: " '_ red light. Operates from 9V battery. Size 01 ~
-=' process then reverses itself. Operates from9V bat- . " board: 1H x 1.2H

• .... "' ~
~ te . C4432 SI0.95 ., _ C44B4 . S4.00 · mJ
~ SEQUENTIAL LEDFLASHERKIT ••••••q;.Y.l 3CHANNEL COLOR ORGAN mJ
..., ThiSkltcombinesICCirCUitryand10 Jumbo red - I ,ve~ popular 3 channelcolor organ causes lights of your choice to

121 ~~~t~n~Oo~~~~~ta~~I~~~t~I~~~~~~P~~ht;;Ol~ft Easy to ~:~~~e~~to~t1~~~~·~~~~~e~~~vs~~Ca~n}rg~~~~~J~ · mI
~ bu,ld kit Operates from 9V battery SIZe of board 525- x 1 5". lamps, etc. Operates from 120VAC. Sizeof board:~~ • ..(, mJ

&4431 S6.7S 3" x 5". &4530 SB.50 ~ ,,;::;;= mJ
~~mJmJmJmJmJmJ~mJmJmJmJmJmJmJ~mJmJmJmJmJmJmJmJ~mJmJmJ~~mJmJ~
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HITACHI R. g. Sa le
V-15 1B Single 15M Hz/1m V . 570 4BO
V-152B Dual 15MH z/1 mV . 735 599
V-202 Dual 20MHz/lmV . B50 697
V-302B Dual 30MHz/lmV . 995 8 15
V-352 Dual 35MHz/lmV . .. 1150 950
V-550 B Dual 50MHz/1mV .. . 1745 1495
V-1050 Quod 100MHz/0.5mV . 2390 1995

SO LTEC
515-1 Single 15MHz/1mV . . . . . 495 Call
515-2 Dual 15MHz/lmV . · . .. 595 Call
520 Dual 20MHz/lmV . · .. . 695 Call
530 Dual 30MHz/lmV . · ... 895 Ca ll

LEADER
LBO-513 Single 10M Hz/1m V .. 550 Call
LBO -514 Dual lOMHz/lmV . 695 Ca ll
LBO -50BA Dual 20MHz/10mV. BBO Call
LBO -520A Dual 35MHz/5mV. · . . 1250 Ca ll
LBO-515B Dual 30MHz/5mV .. . . 1580 Call

OSCILLOSC E

continued from page l IB

EQUIPMENT REPORTS

FREE FREIGHT for order paid w ith cashier 'scheck
or money order. Above prices o re for prepaid order
only. V ISA/Me accep ted. A llow 2 weeks to clear
personal checks. California residents, add 6% sa les
tax . Prices a nd specificatio ns sub ject to change
w itho ut no tice.

testek (2 13) 786-6890

TESTEK CORPORATION

6910 Hayvenhurst A ve., Von Nuys, CA 91406

the printer to roll the paper backwards .
The ribbon is supplied in a cartridge

that spans almost the full length of the
printer. It simply drops into place;
there is no thread ing or positioning. It
is one of the easiest ribbons to install,
even for someone who is all thumbs .
Replacements are priced at $7.95.

The printer is rather small . Without
the paper-roll adapter, it measures 15
x 914 x 3-inches. (You must allow
some room at the rear for loading
paper.) The power switch is located at
the left rear outside the paper path.
The interface cable comes out the right
rear, also outside the paper path .
(Even some of the best of other printers
are known to get their cables tangled
up with the paper because the cables
are right in the feed path.) On the top
right is a recessed, toothed knob for
manual paper positioning.

While the Bvtewriter-I has some
obvious limitations, such as variable
impact density and lack of direct-line
feed, it does quite a creditable job for
its price . Certainly, at $299 (plus $19.95
for the interface cable and $15 for
shipping) it is one of the least expen­
sive "full size" printers around. For
information, or to order a Bvtewriter-L,
write to Microtek Inc ..9514Chesapeake
Dr.. San Diego, CA 92123. R-E
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20 AMP REGULATED 12VDC POWER SUPPLY!

Huntron Instruments .49

Inronnation UnUmlted 150

JDR, Mlcrodevices 132-133

JS&A Group, Inc . . 1

J&W Electronics 129

Jameco Electronics 144-145

Jensen .49

Kartes Production II

Keithly 24

H.J. Knapp

Lakeside Industries ~ .49

MGM Audio, Inc • . . ... ... . . . . . . .. 131

McGee's RadIo 129

McGraw·HID Book Co• .. .. . . . . 104-107

Masco Electronics 123

Micro Managements Systems, Inc 90

Mlcrotenna AssocIates 126

MIkos 146

Monarchy Engineering. Inc • .. . . . . . 151

Mosaic Electronics 68

Mountain West 152

NR1Schools 16- 19

NTS Scboob 86-89

Nablh's, Inc •. . . . . . . . . .. . . . . .. . . . 125

Nemal Electronics 138

Netronlcs 76

North American Soar 120
Pac-Tee Corp•. . ... . . . . . . . . .. . .. . 121

Pala Electronics 101.103

N.A.PhiJips 124.125

Poly Paks 152

Pomona Electronics : 25

Priority One Electronics 149

Professional Aids 119

RCA 20.21 :31

Radio Shack 59. 135

Ramsey Electronics 143

RD UnUmlted .49

Robotics Age 121

Sabadla Exports 126

SCR Electronics 150

SMP,Inc• . . . . .. . . . . .. . . . . . . . . . . ..29

Shure Brothers Inc. . 122

Simple Simon Electronics 128

Simpson Electric Co. . 22

Sinclair Research 60-61

Slnewaze 119

Sintee Co 134

Solid State Sales 142

SoItee 118

Spacecoast Research 130

A.W. Sperry 28

Standard Communications 23

Suntronlcs Co •• Inc 138

Surplus Electronics 147

Symmetric Sound .49

TAB Books 33

Tayco Communications 148
Tektronix 7

Testek 153

Test Probes 117

Triplett .4

Tri-Tek 142

Ungar .49

Universal Interrace 76

Vector Electronics Co• . . . . . . . . .. . . 100

Wersi Electronics 126

Westland 151

Zenith Radio Co , 64

91

4

102
65

41

61

100
79

30

98

26

40
8,9

94

63

45

25

82

46

35

29

16

81
76

7
rn

70

62

18
21

89

68

78

84
85

33

26

31

43
53,54

22,23

99

17

80

44

- ,6
5,73
75

64
47

Page

Aaron Gavin 146

Abex .49

Active Electronics 127

Advance Computers 136-137

Advance
Electronics 12-13.30.109.113.1 15

AUElectronics 152

A1tex .. .. . . . .. . . . . •. .. . . . . . . . .. .134

AMC Sales 118

American Antenna 15

Arizona Electronics i50

ATV 130

BagnaU Electronics .49

Karel Barta 128

B&K Precision Dynasam Corp• . . . .·120

B.G. Micro 151

Bedunan Instmments
Electro-Products Group 63

Bullet Electronics 129

Byte Books 72

Chaney Electronics 153

CIE, Cleveland institute of
Electronics 34-37

Clear-Vue Electronics 126

Command Productions 128

Communications Electronics 2

Components Express 152

Computer Peri pberals, UnUmlted . .148

Compwerv 72

Compute r Shopping Center 64

Concord ElectronIcs 148

Cooper Group 62

Creative Electronics 121

Dage Scientific 126

Data Precision 111.117

Data Services Co. . 130

Devtronlx 126

Diamondback 129

Digi Key Corp. . 139

DlJitbium Press 94

Drake Company 101.103

Eico 102

Electronic SpeciaIlsts, Inc •. . . . . . . . ..94

En terprise Development 10I

Etco Electronics 138.154

Etronlx 103

Fluke Mfg. Co. Inc. .. 9
Fordham Radio 26-27.40

Fonnula International 140-141

Fox 50

Gilco InternationaJ, Inc . . 14Ii

Gladstone Electronics 29.103

Global Specialties Corp• . . . . . . . . . . . .38

Godbout Electronics .52

Global TV Electronics 138

Grantham CoUege of EngiMering . . 10I

HaI-Tronlx 150

Hameg, Inc • . . . . . . . . . . . . . . . . . . . . . 123

Hayes Microcomputer Products . . . ..96

Heath 69-71.95

Hickok Electrical Instruments 122

Hlteeh Electronics 150

Free Information Number

28,37

15

24

11

2,103

42

101

66

13

60
77

71

ADVERTISING INDEX

72

10

95

67, S5
14

92
83
59

38

ff1

96

34

U
86

3
50

36

93

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear In the Index below.

39

88

74

48

57,58

51

49

52

- .90
56
19

Brand new produ ct ion surplus.
All solid stat l . Ideal for exper­
Imen t , 1""'erk build ing , cl ble TV
eon verter s ti c. No. J.49SU099

_ ,38 '''''00'''''','' ' .'' '"'' 6988~ 10ad E,n ,lyh, ndl"h.mu.t'o f'l.
m;, .. ", 'ld,o.SS B I,n"I""Pto
400w PE P 8..ndn.... , I~IO...,.

.~ , ltd l 1QVAC No. 34 9VA394 $5988

: 349VA]~ · .. . bov' . 10 . mJK - $54 rIS, $4 995 " .15, I .,./5

MINIATURE FM WIRELESS MICROPHONE

HOTNEWIMPORTIREMOTE.CONTRO~. ' .
30 CHANNEL CABLE TV CONVERTER I ~

8995 ''''''''.. "motorv -
$79.95 onloff sWItch and :;:
... 15 f Jn' tun ll'l5lCOnt ro l1 ~--;;;:;:

574.95 No . J.49VA,275 .~
H . / 10

ETCOMKII WIRELESS -
THE UL'!.!.MATE CABLE TV CONVERTER !

~' ''' I ~'':':~.:'::'-'::3 18900• "'" remote tonl rc. ao.$
. ' . . ~;.1.1 ~1Z"'008

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS

8q
WHEN9r~~;;~~~~:~~:CAB LE TV

stOI'$ r,mot' channel ccm·
t ' ol. En.tblu v,d , ot ap 1r'lll
ot one Ybl' program
..,.n,lltw . tu"ng . nothe r.
No. 3U VAi50 1-':""::==:...J

UNUSUAL FACTORY SURPLUS

~
MID BAND - s~~~~~~~~~,T1VTUqNER95

tltl"S,dfl;od.r, .•te . With $17.50
Khe~IIC. No. 349VAJ,42 ... , 10

! 349VA38 9. 0.1, ,1"" sd\e mlt 'c & Sf?!(:$hu t · 51.so1

FACTORY SURPLUS UHF TUNERS

495
S3 .95
• • ./ 10

~
OUR LATEST 98 PAGE ~

• ~~;C:/~dT~~I~ u~:::.~;~~ ~
t'l,e"O<'I'( ~'9',n. ,nd " nUMlII

ali t. , WIllf o<e ncJ'lht ,nlor ­
m.. t,on ta'd ""mbc'bflo ...-----------1

'-==~rA"'ll HCO ELECTRON'C S

"'!...====!,!!;~'=='!!"-="""'!!!~"".=:!I ~~:iT~i3~~~~~.~~g~'~G CENTER

C....ck wtt h O '~" pI..... . Vn,,110 M, " e, car d OK. I$or ry , no C.O.O:" Ad d 15'll.
10' UPS if : H. ndhn \l IElIc. .. rt fundad l. N.Y. Stlte ' '',de nu add 1 'll..,1", t ill .
De.I. , & 'Ellpo rt ,nq Ulf lf J ,n Ylt N . Ou, Icll pftont Ol der d eJk n, yer clo l" l

c.J1 ' · 518 · 561 ·8700.

H'd" ""' '''mo'yO" ' 2995
hand . R, cept lon on ~my st an- $27.50
d.rd FM rad'Oor recetver, ... , ~

No . ].4!lVAU 2 $24 .15
" . / 10

QUARTER ·MILE WIRELESS MICRoaHONE

lJ'J9S2~£~;~~~¥iE: -
149 .95 r' "9R l'flPOOH . VU mtlf ' . _~
n . / 5 No. 34IV"093

~
FACTORY SURPLUS VHF I UHF

• "TWIN" VARACTOR TUNERS!

' . \ Ad mllaI No. NC314 ] ·1. 3995. :.~,~~~,~:~::;'~, ::;, :-::~::"
TV " FRONT ENDS" . A hl'd 10
f' nd ,t tm ,t, 14'n" I,o n,1 p, 'eel $34 .95

~ r..b. 349VC308 .. .IS

DUMPINGI NORELCO ENDLESS LOOP CASSETTES!

49
~ 'moo,, ;bI, 'o ',," at anv~
;J prlce l ~

::.i~~ ~ :~~~:: == :: ;::~:: ENOLESS\

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEMI

--= ~:::::,:,~·'t::';· 14488..... POC~..~
~h " _'Re

d\a'.....liI. L.'
:":;::" ~:l~ $ 129 95

1<= _ - . •Ol• •y.'o...." .y.I~ ,.,.. ' n,1 5.
No. 349VA27"

SALE OF QUARTZ BATTERY · I
OPERATED CLOCK MOVEMENTSI

995 ~urKVoI1m." I y" . up

:::.: .!~~::. :",'~';:,: ,',:~ ' , _r..J
SI ,gs ","lot ~,m,,,y No. 349VA~61

e• . / 5 1349VA565 Match, ... h~9s~~~~'~'t , I

(J)
U
Z
o
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w
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W
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~
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More meter for
the money

Forstarters you get 2000 hours
of continuous use offa common 9V
transistor battery. You can run
in-circuit diode tests and checkcon­
tinuity. You even get a one year
warranty.

The 0.25% basicvolt de accu­
racy HD-100 serves you with 7 func­
tionsand 29 ranges.With one simple
tum of the singleselector switch,
youcango directly to the function and
range you need. There's less chance
oferror.

Featurefor feature you can't
finda more dependablemeter priced
at just $169(U.S. only).

Tolocate your nearest distrib­
utorwrite Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN

ination, and packedwith overload
protection. You won'tfind a more
rugged meter insideor out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.
Allcomponents are heavy duty and
shockmounted.
Water-and
contamination-proof

TheHD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ringseals,
ultrasonically-welded display window
and sealed input jacks protectthe
internal electronics of the HD-100
fromany sourceof contamination.
The HD-100 is sealed so tightly, it's
even waterproof.
Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdcor 1000Vrms. Cur­
rent ranges are protected to 2A/250V
with resistance ranges protected
to 600 Vde. Transient protection
extends up to 6KV for 10 micro­
seconds.

~~~

~@~"

Now there's a
hand-held DMM
tough enough to withstand acciden­
tal drops, destructiveenvironments,
and input overloads - and stillgive
you superior Beckmanperformance.

The HD-100 from Beckman
is'drop-proof, sealed against contam-




