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Triplett's over 75 years experience is evident in
the engineering firsts included in these digital test­
ers. For a free, no-obligation demonstration, con­
tact your Triplett Distributor, Mod-Center or Rep­
resentative . Triplett Corporation , Bluffton, Ohio
45817.

When you're shopping for digitals, be sure to
check out these Triplett Digital Multimeters .
They're loaded with extras that extend multimeter
life and make your job a lot easier and safer.

MODEL 3400 . . . Hand size, 3 % digit with handy
single range switch. Six functions with 24 ranges
including Hi/lo Power Ohms, auto-zero and auto­
polarity. Overload protected to 600V on all ranges.
Battery life is 200 hours min. low battery indica­
tor with 50 hours to spare . Price is now only $1 25 .

MODEL 3410 . . . All the features of the Model
3400 plus 1000 Volt AC/DC range and overload
protection up to 600V on current ranges and up
to 1OOOV on ohms or voltage ranges without fuse
blow. Typical battery life of 500 hours. Price is
only $140.

MODEL 4000 . . . Bench type , overload protected
with multiple fusing to 1000V on all ranges, RF
shielded , auto-zero and auto-polarity . Six func ­
tions with 32 ranges, Hillo Power Ohms and 3%
digit, .43" easy-read lED display. Single range
selection and pushbutton function selector. Price
is only $235. (Battery version Model 41 00)

MODEL 4200 .. . All the features of the Model
4000 plus a true RMS converter that computes
the root-mean-square level of a complex AC input
signal and displays the digital equivalent. Price is
only $270. (Battery version Model 4300)

MODELS 4100 &4300 (not shown) . . . Ni-Cad re­
chargeable battery versions of Models 4000 &
4200. Price of Model 4100 is $290 ... Model
4300 is $325.

MODEL 4200
Only $270

MODEL 3410
Only $140

MODEL 4000
Only $235

MODEL 3400
Now only $125

Triplett performance ... a tough act to follow 111:TRIPLETT
Telephone (419) 358·5015 • TWX: 810-490-2400
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Bone
Fone

Clone
If you thought the Bone

Fone was great, wait
until you hear what's new.

Here's the latest on the
Bone Fone spin-offs.

It started with the Bone Fone. And this very
unusual stereo system has created a whole
new series of products.

The Bone Fone is an AM/FM stereo radio
that drapes around your neck like a scarf. Two
speakers, placed near your ears, not only
provide excellent stereo separation, but
vibrate slightly through your bones to give you
the same sensation as standing in front of your
home stereo system.

UNEXPECTED APPLICATIONS
Shortly after it was introduced, the Bone

Fone became a very popular product for a
variety of reasons. A lady in Helena, Montana
who bought the unit for her son told us, "It's
made a significant contribution to my sanity.
No more rock n' roll blasting through the
house, the sound goes where my son goes."

A jogger in Rowlett, Texas wrote us
"Amazing separation, fantastic stereo re­
sponse, helps my jogging tremendously. I
wasn't really expecting this type of quality
through a magazine ad at this price ."

But one of the most unexpected letters
came from a man in Belle Center, Ohio. "You
don 't have to be young and jog to enjoy Bone
Fone. You see, I'm 73 years old . I just sit and
listen."

LETTERS EVERYWHERE
Letters have come from mailmen, roller

skaters, skiers, cyclists, motrocycle enthusi­
asts, hikers and even people who listen to the
Bone Fone stereo while walking their dog. The
Bone Fone appeals to practically every
American.

The Bone Fone was designed by an engi­
neer who wanted to listen to good stereo
music without carrying heavy box radios or
bulky headphones. Headphones block out all
other sounds-even warnings which could be
dangerous outdoors, and box radios are
heavy and disturb those around you. So he
invented the Bone Fone-"the stereo sound
you wear around."

Weighing only 17 ounces and powered by

4AA cell batteries the Bone Fone stereo pro­
vides a sound that would be impossible to
describe in an advertisement. The cliche,
"you've got to hear it to believe it," certainly
applies here. And for $69.95 it's the lowest
priced stereo entertainment product available.

But what about the sport enthusiast who can
care less about stereo music? Or the person
who wants justthe news? Or simply the person
that just listens to AM radio and doesn't want to
spend $69 .95?

/

The Bone Fone drapes around your neck like
a scarf and has a sound that you find incred­
ible when you first hear it.

Enter NUTS! NUTS is the AM version of the
Bone Fone for sports nuts, news nuts, jogging
nuts or anybody who wants a low cost Bone
Fone without FM or stereo . NUTS sells for
$39 .95 complete with two speakers and a
strap that firmly attaches the unit to you for any
physical activity .

Sitting at a football game, walking your dog,
jogging- NUTS gives you a convenient way to
listen to music , news and sports without
paying a premium for stereo .

But the Bone Fone spinoffs don't end there.
There's the Neck Fone-a device you place
over your shoulders and plugs into your home
stereo system. This lets you enjoy your home
stereo without disturbing those around you
and without the bulk of headphones. The Neck

Fone sells for $34.95 .
So there you have it. Three exciting

products-Bone Fone, NUTS, and the Neck
Fone-three unusual solutions designed to
solve any gift-giVing problem.

LOWEST·PRICED STEREO
Compare the Bone Fone price with any

box radio, stereo system or even the new $200
Sony Walkman . The Bone Fone is the lowest­
priced quality personal stereo system you can
buy. It is also safer than headphones as it
leaves you free to hear the sounds around you
and keeps you in touch with the environment.

To order any of the above products, simply
send your check or money order for the
amount listed above plus $2.50 for postage
and handling (III. residents add 6% sales tax)
to the address below, or credit card buyers
may call our toll-free number below. Each unit
is backed by a 90-day limited warranty and a
service-by-mail facility as close as your mail­
box. Service should rarely be required as the
units use solid-state components and are
designed to take rugged treatment. JS&A is
America's largest single source of space-age
products-further assurance that your modest
investment is well protected .

The Bone Fone started a small revolution.
Be part of that revolution with the space-age
way to listen to music, news and sports . Order
a Bone Fone product at no obligation, today.

Dept. RA One JS&A Plaza
Northbrook, III. 60062 (312) 564-7000

Call TOLL-FREE .••..... 800323-6400
In illinois Call ..••...... (312) 564-70"

© JS&A Group,lnc.,19L



KIT INCLUDES
• MOS-1416 14-16 CMOS SAFE INSERTER • EX-1 14-16 EXTRACTOR
• MOS-2428 24-28 CMOS SAFE INSERTER • EX-2 24-40 CMOS SAFE EXTRACTOR
• M0S-40 36-40 CMOS SAFE INSERl'ER

~ OK MACHINE & TOOL CORPORATION ~,,01'/ 3455 CONNERST.,liRONX,N .Y.10475U .S..A . ,,0....1
~ P" ONE 1<12199. 6600 TELEX NO ' 2 ~ 0 91 ~

PA INTIED I N U . S.A.

M05-1416

I WK-7

PATE N T " IENOING

M05-2428

' MOS-40

COMPLETE IC INSERTER/EXTRACTOR KIT I $29.95 I

INDIVI DUAL COMPONENTS
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MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

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

OK MACHINE & TOOL CORPORATION 3455 CONNER ST.• BRONX. N.Y. 10475 (212) 994-6600/TELEX 125091
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SPECIAL
FEATURES

BUILD THIS

45 ELECTRONICSIN YOUR NEXT CAR
Looking under the hood will reveal advanced engine­
control systems, including microprocessors. Here's a
look at those new systems and how they function.
Martin Bradley Weinstein

56 UNIVERSAL COUNTERSmMERS
A new breed of test instrument for the technici an and
experimentor. Here's how they're used and what's
available on the market. Martin Bradley Weinstein

41 PAY-TV DECODER
Adaptor connects to the video-detector output inside
your TV to descramb le over-the-air pay-TV signals.
Ray Plchulo

49 COMPUTERnvlNTERFACE
Adaptor lets you modify your TV set for use as a video
monitor. David E. cartier

51 UNICORN-I ROBOT
Modifying the arms to provide a twist-o f-the-wrist
function plus adding LED motor-direction indicators.
James A. Gupton, Jr.

ON THE COVER

Over-the-air pay-TV stations are
sprouting up across the country.
Those stations broadcast encoded
recently-released movies. An adapte
connected internally to your TV set
will enable you to decode those over­
the-air broadcasts. The lower right­
hand corner of the cover shows what
the encoded broadcast looks like.
The upper left-hand corner of the
photo shows Bo Derek in a scene
from the recent movie ..10..•.

For a look at how the over-the-air
pay-TV encoding system works, and
how you can build your own decoder,
turn to page 41 .

' Copyright ©1979 by Orion Pictures Company

TECHNOLOGY 4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

22 SATELUTE TV NEWS
The latest happenings in an exc iting new industry .
Gary H. Arlen

64 MAJORITY LOGIC
Majority-logic IC's can make designing some digital
circu its easier. Here's how those IC's work and how you
can use them in your digital circu its.
John E. Cunningham

68 HOBBY CORNER
Another easy way to make circuit boards.
Earl "Doc" Savage, K4SDS

73 NEW IDEAS
A prize-winning application from a reader.

1981 6.0 LITER
MODULATfD I»SPLACEM(NT

DP(RATJOH

('fUNOElIACTIVE CYLINDER INACrtYl

NOISE-REDUCTION TECHNIQUES
A look at the various devices available for reducing
the noise level in your high-fideli ty system.
Joseph M. Gorln

SERVICE CUNIC
Catastrophic failures in solid-state circu its. Jack Darr

SERVICE QUESTIONS
R-E's Service Editor solves technicians' probl ems.

Digital Meter Research DMR-100 dB Meter

B&K-Preclslon 1650 DC Power Supply

lET CM-5OO Capacitance Meter

Harada Model 50 AM/FM Automotive Antenna

Tri-Star TIger 500 Capacitance Discharge Ignition
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MAJORITY-LOGIC IC's that will make designing
digital circuits easier are available. To find out
what majority logic Is, and how you can use It,
tum to page 64.

Radio-Electronics, (ISSN 0033-7862) Published monthl y
by Gernsback Publ ications, Inc.. 200 Park Avenue South.
New York. NY 10003, Phone: 212-777-6400. Controlled
Circulation Postage Paid at Concord. NH. One-year sub­
scr iption rate: U.S.A. and U.S, possessions. $13.00.
Canada. $16.00, Other cou ntries. $18,00. Singl e copies
$1.25. © 1980 by Gernsback Publi cations. Inc. All rights
reserved. Printed ir, U,S.A.

Subscription Service: Mail all subscripti on orders.
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graphs if their retu rn rs desired should they be rejected.
We disclaim any responsibi lity for the loss or damage of
manuscri pts and / or artwo rk or phot og raphs while in
our possession or otherwise .

YOUR NEXT CAR. A look under the hood and
how microprocessors will be controlling the
engine In the next generation of U.S. cars.
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INTERACTIVE VCR

DISC QUIETER

I)IGITAL DISC
PLUS

COMPETITIVE
PROJECTION

TV STEREO
PROCEEDS

Videocassette recorders can assume many of the interactive features of sophisticated videodisc
systems, using Sony's new Video Responder, designed to enhance the users of Betamax and
U-matic machines for education and training . It employs a microprocessor that enables the user
to respond to questions presented in the program, and provides quick access to chosen segments
of the videotape. It also is equipped with a printer that records answers on a paper tape, providing
a record of all of the trainee's responses.

Rather than use a alphanumeric keyboard for responses to questions posed on the tape, Sony
uses a text holder that resembles a sort of electronic clipboard, on which written questions
coordinated with the videotape can be attached. The holder has nine keys for multiple-choice
answers. Pressing the wrong answer can automatically cause the tape to speed to the segment
that tells the user he's wrong and why, giving the correct answer or encouraging him to try
again.

The Video Responder is designed to be used with existing tapes, and makes it possible to
re-program them for interactive use.

For some time, Dolby had the noise-reduction field virtually to itself. Then came ANRS,
followed by dbx and Telefunken's system. Now comes CBS with its own system designed
primarily for use with records, and claimed to eliminate surface noise totally, and to improve
dynamic range. CBS says that its new system provides reproduction almost as good as the digital
or analog master tape, with an 85dB signal-to-noise ratio. The system will also work with tape
recorders.

One major advantage claimed for the new CBS system is complete compatibility-encoded
discs or tapes can be played on standard home equipment lacking decoders without sound
deterioration. One CBS source estimates that a decoder component for existing stereo systems
could be made to sell for about $50. Built-in decoders would add a lower figure to the cost. CBS
plans to use the system in making its own records and is negotiating with other record and
equipment manufacturers for adoption of the system. Meanwhile, at Dolby, all is not quiet. The
company is talking with its licensees about the imminent introduction of a new consumer noise
reduction system, the C-type, which presumably eventually would replace the standard Dolby-B
system.

JVC's revised entry into the competition for the digital audio disc system of the future turned
out to be a major surprise. It carries three channels of audio and provides optional still pictures.
Designed as an optional component for its VHD videodisc system, JVC's AHD (audio high
density) videodisc is designed as the first consumer digital-TV device. At its original demonstra­
tion at Japan's Audio Fair, the disc provided three discrete audio channels and a color picture
that changed every seven to ten seconds, although the company says the production model will
be able to change pictures every four to five seconds. As displayed, the picture showed photo­
graphs of the performers on the record and words to songs. JVC has set no date for commercial­
ization, but is submitting the specifications to Japan's Digital Audio Disc Standardization
Committee.

The new General Electric Widescreen 3000, which was designed to be priced in the $3,300 area,
has joined in the general projection-TV price competition with indications it will be competitive
with the Sony, Advent and Kloss two-piece systems at just under the $3,000 level. The GE unit
is an improved three-tube version of the company's self-contained rear-projection set. When
introduced in New York, one dealer put a pricetag of $2,800 on it; at the same time, GE had a
$150 factory-rebate promotion on the model, bringing the cost to the customer down to about
$2,650. There seems to be no doubt that projection-TV prices are on the way down-and that
may be just what the giant-screen medium needs to bring public acceptance .

The choice of a stereophonic sound system for television may be a more harmonious process. An
industry-wide EIA subcommittee has been conducting field tests on three proposed systems­
backed by the Electronic Industries Association of Japan, Telesonics, and Zenith. If the subcom­
mittee reaches a strong consensus to present the FCC, multichannel sound could be broadcast
along with the TV signal as early as 1982. Under the rules of the subcommittee, any system
recommended must be capable of accommodating two discrete soundtracks, so it can be used for
bilingual broadcasts as well as stereo.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



EXPERIMENTOR 300 $10.95*
94 five-point terminals plus two 40-point
bus strips.0.3" centers; 6.0 x 2.1 x.4 "
(152 x 53 x 1Om m).

Quick construction of m icro­
processors and otherc ircuits - each
EXP-4B gives you four bus lines,wi th 8-,
12-,and 16-line add ress and data buses
easily c reated by com bining Bus Strips.

EXPERIMENTOR 350 $6.05*
46 five-point terminal s plus two 20-point
bus strips .0.3" centers; 3.6 x 2.1 x .4" (91
x 53 x iomm) .

Marked tie-pointss impl ify
translation from breadboa rds to PC
boards or wiring tables.

Ruggedly built of abrasion-re­
sistant material s that wi thstand 100°C.

Instant hookup for all types of
components, with push- in/pull -out ease.

Adaptable for all types of com­
ponents . .. DIP-compatible . .. conform
to 0.1" grid; jumpers are # 22- 30 solid
hookup wire .

Mix and match large and small
chips in the same circuit. Use 300-series
sockets for small er DIPs; 600 -series with
0.6" center channel for full fan-out wi th
larger chips.

Infinite flexibility lets you ex­
pand and modify c ircuits vertically and
horizontall y,simply by snapping socket s
together.

Easy mounting using 4-40
screws from front or 6-32F self-tapping '
screws from rear.Vinyl-insulated backi ng
lets you fasten to any surface.

A breadboard as
22 five-point terminals plus two 10-point 46 five-point term inals plus two 20-point
bus strips.0.3" centers; 1.9 x 2.1 x.4 " (43 bus strips.0.6" centers; 3.6 x 2.4 x .4" (91
x 53 x 1Omm). x 61 x 10mm).

EXPERIMENTOR 600 EXPERIMENTOR QUAD BUS
$12.05* 94 five-p oint term inals plu s STRIP $4.40* Four 40- point bus strips.
two 40-point bus strips. 0.6" centers; 6.0 x 1.0 x .4" (1 52 x 25 x 1Omm).
6.0 x 2.4 x .4" (152 x 61 x 10mm ). ~

70 Fulton Terr.. New Haven. CT 06509 (203) 624-3103 . TWX 710·465·1227
OTHER OFFICES: San FrancIsco (415) 4Zt-8872 . TWX 910·372-7992

Europe: Phone Saffron-Walden 0799-21682 . TLX 817477
Canada: LenFinkler Ltd.. Downsview. Ontario

It's hard to believe how much faster and easier time and money by eliminating soldering and
building circuits can be ... until you try our component damage.Start small and expand in
Experirnentor" solderless breadboarding sock- any direction your thinking takes you, by snap-
ets. From the largest DIPto the smallest resistor, ping sockets together vertically or horizontally.
components plug in and out instant ly, without With no limit to your ideas. Get started today, for
special hardware or jumper cables. So you save as little as $3.05 *!

Smarter tools for testing and design.

GLOBAL Call toll-free for details

SPECIALTIES JU~i~<?u9;e~~~;6077
CORPORATION SEE US ATSOUTHCON BOOTH 744 and 746

'S uggestedU.S. resale . Prices. specificationssubjectto change without notice . ~ Copyright1980 Global SpecialtiesCorporation .
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NowNRI takes you inside
theworld's most po~ular• •microcomputer totrainyou
athomeasthenewbreed
ofcomputerspecialist!

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

makeyou the complete technician.



(TRS-80is a trademark oftheRadio Shackdivision ofThndyCorp.) ......
CD
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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

JJ' Education Center
t. 3939 Wisconsin 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 theTRS-80

Inside and Out
NRI training is

hands-on training, with
practical experiments and
demonstrations as the very
foundation of your knowl­
edge. You don't just program
your computer, you 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 Discovery Lab,
performing over 60 separate

of home study. No classroom
pressures, no night school,
no gasoline wasted. You learn
at your convenience, atyour
own pace. Yet you're always \
backed by the NRI 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 NRI
can prepare you with the first
course of its kind, covering
the complete world of the
microcomputer.

Learn At Home in
Your Spare TIme

With NRI training,
the programmer gains practi­
cal knowledge of hardware,
enabling him to design sim­
pler, more effective programs.
And, with advanced pro­
gramming skills, the tech­
nician can test and debug
systems quickly and easily.

Only NRI gives you
both kinds of training with

the convenience

11
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Consumer
Electronics 1981

This issue marks the beginning of another new year. On this
happy occasion, I'll try my hand at predicting what will happen over
the next 12 months and beyond. The only trouble with predicting is
that you will either be right on target or miss it entirely. So with a
grain of salt, here goes .....

Now that inexpensive voice synthesis is a reality, we will find more
and more manufacturers incorporating this new technology into
their products. Talking microwave ovens, household appliances,
wristwatches, calculators and even talking test instruments are right
around the corner. A little farther down the road we will see auto­
mobiles with talking dashboards.

This year we will witness the introduction of inexpensive IC's for
speech recognition. However, manufacturers will look much more
cautiously toward incorporating this technology into their products.
They will wait until they've first gained some experience with speech
synthesis. Then we will see the introduction of a whole slew of new
products incorporating speech recognition . Imagine being able to
shout a command to your TV set, having it respond giving a verbal
confirmation. .

True digital records will become a reality. Before the year is out,
we will witness the market introduction of the Philips Optical Com­
pact Disc system. This is a compact laser-based player. The discs
are less than 5 inches in diameter with a GO-minute per side playing
time. The system provides both a SIN ratio and dynamic range in
excess of 90 dB. High-fidelity will never be the same.

Unfortunately, we will not see the introduction of teletext this year.
It will remain caught up in FCC red tape and politics.

No matter how we slice it, whether I'm right on target or out in left
field, its going to be another great year for the electronics industry.
As consumers, we will be buying higher technology items for our
dollar.

ART KLEIMAN
Managing Editor
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ACCURACY

• Measures capicrtance
from 0 .1pF to 1 Farad

• Resolves to O. 1pF

• 10 ranges for acc uracy
and resolution

• 4 digit easy-to-read LED
display

• 0 .5% accuracy

• Special lead inser tion
jacks or banana jacks

• Fuse protec ted

• Uses either rechargeable
or drsposable batte ries

• Overrange indication

H ITACHI

• WIDE RANGING - trom 199.9 pF full scale
(0.1 pF resdulim) up to 1999 iJF full scale, in
eight ranges...virtually every capacitance you'll
ever need to measure.

• FASTAND EASY TO USE - Direct rea<ing,
I)JSIbJtton ranges. ..ust pug in and read.

- EXCEPTtONALlY ,accURATE - proIIides
± 0.1% basicaccuracy.

• TOUGH AND COMPPCT - Suitt to take ro.J\tl
usage withaJtossct calibralim accuracy. Fits
and goes anywhere: takes very little beoch
speoe: afNays handyfor q,J1ck capacitance
cbeckoot, matching, calibration, and tracking.

• PORTABlE - PalrMized,light-weight, operates
up to approxiTlately 200 hourson a single fN
a!<aline battery.

• EASY READING - big, clear, higt><;ontrast
3V,-digil LCD cisplay, a full0.5· high,readable
anywhere.

• VALUE PIlCKED - Ou1standing measurement
capability and dependability. OutpertOO11S DC
tin1econstant meters, and even bridges costing
2 to 5 times as rruc h.

• RELIABlE - warranteed for 2 full years.

AC CURRENT

AC VOLTAGE

RANGE

DC VO LTAGE

DC CURRENT

KEITHLEY

1 2mA, 20mA, 200mA, 2000mA, 10A 1 ....

RESISTANCE

I200Q, 2kQ, 20kQ, 200kQ, 20M Q

12mA, 20mA, 200mA, 2000mA, 10A I

MODEL 130
DIGITAL MULTIMETER

I200mV, 2V, 20V, 200V, 1000V

I200mV, 2V, 20V, 200V, 750V

Call For Our Price

New Portable Digital Capacitance Meter

ffi4 /Mfi,tll MODEL 820

V-151B 15 MHz SingleTrace
V-152B 15MHzDualTrace
V·202B20 MHz DualTrace,

High Performance
V-302B 30 MHz Dual Trace
V·352B 35 MHz Dual Trace,

High Performance
V·550B 50 MHzDual Trace,

High Performance

Call For
Special Intro
Price Offer

INEWI
$109.

~_~ATA PRECISION
Model 938

0.1%, 3Y2-Digit, LCD DIGITAL
CAPACITANCE

METER

• Selectable audible
indic ator for
cont inuity
or level detect ion

• 3Y2-digit resolution

• 0.25°/0 basic de accuracy

• LCD displ ay

• Ove rload protecti on

• Six fu nctlons
de vo ltage
ac voltage
de current
ae curre nt
resistance
diode test

• Nine functions • Peak hold on vol tage
de voltage and current functions
ac voltage
de cu rrent
ae current
resistance
diode test
cond uc tanc e (1/R) • 3'I>-<j igit resolution

logic level and • 0.1c basic de acc uracy
continuity detec t

tempe ratu re (K-type • LCD disp lay

ther mocouple) • Over load protec tion

\ THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474'
•

54 WEST 45th STREET, NEW YORK, N,Y, 10036 212·68 7-222 4

Model 8022A:
The Troubleshooter

~ ePHILIPS

TRIPLETT VIZ ..--' LEADER
HICKOK ~ Hitachi ~I

IFLUKE~® • Non.LinearSystems

IBai1D!i1DDORIC I ~_~ATA PRECISION

$139

~IF5L~U~K~E~I® DIGITAL MULTIMETERS

• Two yea r parts
and labor warranty

• Seven functions
de vo ltage
ac voltage
de current
ae current
resistance
diode test
conducta nce (1IR)

• 3Y2-digit resolut ion

• 0.1% basic de accuracy

• LCD display

• Overload protecti on

• Free case

Model 8020A:
The Ana lyst
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THE AIRSONDE BODY, body door, wings and wing tubes, and the tongue-and-groove method of
connecting them together.
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Heath SOFTSTUFF Programs
Introduced at the PC-80 Personal Com­

puter Conference August 21-24 , 1980, the
new Heath software line, SOFTSTUFF, is
designed for computer users who want
quality documented programs to expand
the capabilities of their computers for
home and business use, says a Heath
spokesperson. The Heath Co. has sched­
uled release of as many as six new pro­
grams per month during 1981.

The first releases include a full screen
editor and an improved text formatter;
CPS, a file transfer utility with on-line
access to Micro-NET Information Services
available; a sort utility and Macro-80, an
assembler from Microsoft.

Available by the beginning of 1981 will be
a true CP/M. Languages to be offered
include CBASIC 2 and a C compiler. Appli­
cations programs for small businesses­
among them , Inventory and General Led­
ger-will also be a part of the first offer­
ings.

The first offerings operate under the
Heath Disk Operating System (HODS). Pro­
grams operating under CP/M will have
been int roduced by 1980's end.

Many of the programs have been devel­
oped by members of the Heath Users'
Group, while others have been written by a
team of Heath software experts. Each pro­
gram has been tested and evaluated by
Heath software engineers. Each product is
fully documented. The line will be available
through the Heathkit catalog, as well as at
the 61 Heathkit Electronic Centers in the

U.S. and Canada. Heath plans to offer the
programs through other software retail­
ers-in the U.S., Canada and international­
ly-in the future.

For details and price information, write
for a free catalog to: Heath Company, Dept.
570-690, Benton Harbor, MI 49022. In Can­
ada, write: Heath Company, 1480 Dundas
Hwy. East, Mississauga, Ontario, Canada
L4X 2R7.

Reader's Digest joins electronic
information source

Reader 's Digest announces that it has
acquired a majority interest in Source Tele­
computing Corp (STC), an electronic- infor­
mation service located in McLean, VA.

By connecting their terminals to the
mainframe of Source via telephone, the
7,000 STC subscribers have access to
nearly 2,000 programs and data bases.
Those include UPI news, financial informa­
tion , airline schedules , language lessons, a
guide to wine buying , point-to-point elec­
tronic mail, and many others. The cost is
approximately seven cents per minute of
connect-time.

New radiosonde
A radiosonde just developed by Atmo­

spheric Instrumentation Research of Boul­
der, CO, is made of molded pieces of
expanded polystyrene plastic fitted togeth­
er mechanically, using neither adhesives
nor fasteners.

The Airsonde, as the manufacturer calls
it, measures atmospheric pressure, humidi-

ty and temperature, and transmits the
information through a high-frequency radio
link to a ground-based computer, which
prints out the information. Besides being
used by such government agencies as
weather stations, NASA (National Aeronau­
tics and Space Administration), NOAA (Na­
tional O::eanographic and Atmospheric
Administration) and others , rad iosondes
are widely used in industry, by aircraft
manufacturers, nuclear generating sta­
tions, air-pollution monitoring facilities,
and laboratories.

The six parts of the new sonde are the
body cavity, which holds the transmitter
and other instruments; the cavity door ; two
wings , so shaped as to cause the craft to
gyrate as it is carried upward by a balloon
or dropped from an aircraft with a para­
chute, and two wing tubes . One of those
carries a wet-bulb and the.other a dry-bulb
thermometer. The dry-bulb thermometer
measures the air temperature. The differ­
ence between it and the temperature regis­
tered by the wet-bulb thermometer is used
to calculate the relative humidity of the
air.

Solar-cell break through
The Department of Energy's Solar Ener­

gy Research Institute (SERI) reports devel­
opment of a thin-film photovoltaic solar cell
with an energy conversion of more than 9
percent. The new cell was produced by
Boeing's Parts, Materials and Processes
Division, under contract to the Solar Ener­
gy Research Institute.

The Boeing cell is a Copper Indium Sele­
nide/Cadmium Sulfide (CulnSe/CdS) type,
made by evaporating the material onto a
low-cost substrate. Thin-film cells are sim­
pler to make and when fully developed, are
expected to cost less than 10 percent of
the cost of the present dom inant silicon
cell.

The goal of SERI is to produce thin-film
solar cells with an efficiency of 10 percent.
Boeing believes it will achieve that 10 per­
cent efficiency in the near future.

Old-time radio get-together
More than 700 radio amateurs, engi­

neers, historians and just enthusiasts gath­
ered at the 1980 National Historical Radio
Conference of the Ant ique Wireless Associ­
ation last September 25 through 27, at
Canandaigua, NY.

Highlights of the Conference (according
to each participant's individual taste) were
the old tubes and old equipment contests,
the historical discussions-ranging from a
review of early radio-frequency alternators
to a talk on identifying C. D. Tuska radio
receivers-or the continuous flea market in
the parking lot.

The two auctions, in which members dis­
posed of tubes or equipment they didn't

continued on page 16



Generate virtually any wave shape with
amous BaR-PRECISION cost-effectiveness!

International Sales , 6460 W. Cortland Street, Chicago, IL 60635 USA: TELE X: 25-3475 Canadia n Sales , Atlas Electronics, Ontario

The new B&K-PRECISION Model 3020 sweep/function
generator is the most versatile signal source ever offered by
B&K-PRECISION.This one instrument can actually replace a
function generator, sweep generator, pulse generator and
tone-burst generator. Frequency coverage spans 0.02Hz to
2MHz in seven ranges, with each range providing linear
1000:1 frequency control.

A low-distortion , high -accuracy signa l source, the 3020 has
the versatility to generate almost any waveform. Examples
include sine waves, square waves, TIL square waves, tone­
burst, pulses and ramps. All waveform types can be inverted.
Internal linear and log sweep capability is also featured. Both
modulation and carrier levels can be varied so even a double
sideband suppressed carrier test signal can be generated .

For those applications requiring standard function gen­
erator signals only, B&K-PRECISION also offers the Model

3010 low distortion function generator. The 3010 generates
sine, square, TIL square and triangle waveforms from 0.1Hz
to 1MHz in six ranges. An external VCO input is provided for
sweep frequency tests. Variable DC offset is also featured for
engineering applications. Modestly priced, the 3010is a stand­
out value.

Like other B&K-PRECISIONproducts, the 3020 and 3010
are available for immediate delivery at your local distributor.
A ten day free tr ial is available at many location s. -

For additional information and the name of your local
B&K-PRECISION distributor, call toll-free 800-621-4627.

~[JYNASCAN
~ CORPORATION
6460 W. Cortland Street. Chicago, IL 60635·312/889-9087
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continued from page 14

THE ULTRATRANSPARENT GLASS FIBERS that will carry light signals to and from the three South­
ern Bell switching offices in Atlanta are fabricated by a process that begins with a silica tube being
heated on a glsss lathe.
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need (often to buy as much other stuff),
were the highlight to many. They were also
extremely interesting to many others who
bought or sold nothing, offering a clear
look at much old equipment that could only
be glanced at hurriedly during the preview
sessions.

Several Atwater Kent breadboard mod­
els sold for over $300 each, and an ancient
marine receiver brought $825. More than
$18,000 worth of tubes and equipment
changed hands at the two auctions. Ten
percent of the auction proceeds goes to the
Association, enabling it to keep up the
A.W.A.lElectronic Communications Muse­
um in Holcomb, NY and publish its Bulletin,
a little quarterly magazine of historical arti­
cles and news items of interest to members
of the Association.

Next year 's Conference will be held at
Dearborn, MI.

Bell uses standard approach in
optical installation

Southern Bell Telephone has put into
operation the first leg of a lightwave tele­
phone system that connects three central
offices in the Atlanta (GA) area, where light­
wave telephony got its start some five years
ago.

The remarkable thing about the installa­
tion, from Bell's point of view, is that the
system was ordered and installed, and is
being operated and maintained by local
Bell personnel, using ' standardized Bell
System procedures. To Bell, that opens the

door to general adoption of lightwave at
some time in the future.

" Our successful use of standardized
Bell-System procedures for ordering and
installing this new technology means that
the Bell System can now move ahead with
larger-scale lightwave systems," states S.
E. Jenette, Jr ., vice president for Southern
Bell in Georgia.

Moving ahead immediately with the new
technology, Bell's plans include:

In March 1981, a 40.6-mile system in
Pittsburgh, carrying up to 20,000 conversa­
tions.

In June, an 8.8-mile system in San Fran­
cisco, carrying 40,000 conversations, and a
27.6-mile system in White Plains, NY, car-
rying 20,000. .

In July, a 16.7-mile, 20,OOO-conversation
system in Philadelphia, and in December, a
26.1-mile system in Newark, NJ, also carry­
ing 20,000 conversations.

Pioneer videodisc system now
more widely available

Pioneer made its new LaserDisc video­
disc system available through more than
400 retail outlets in 46 U.S. cities in Octo­
ber . That laser optical videodisc system
consists of prerecorded discs and a player
that can be connected to any standard TV
set. A low-power laser reads audio and vid­
eo information from the disc and transmits
the picture and sound to the TV set. The
audio may also be fed to a stereo-sound
system.

The discs , which resemble mirrored LP
records without grooves, never wear out ,
because no needle or stylus is used. They
are recorded on both sides. Playing time is
30 or 60 minutes per side, depending on
the mode of operation. Each disc contains
up to 108,000 individual frames-enough
for the entire Encyclopedia Britannica.
Suggested retail price for the LaserDisc
system is $749, and videodiscs range from
$5.95 to $24.95.

Semiconductor use up 23%
The world's consumption of semicon­

ductors will increase from $14.1 billion in
1979 to $47.2 billion in 1985, according to
Mackintosh Consultants of San Jose, CA.
That represents an annual growth of 23
percent. During the same period the world­
wide consumption of integrated circuits will
grow from $9 billion in 1979 to $38 billion in
1985, an average annual increase of 27
percent.

United States companies, Mackintosh
believes, will maintain a 63 percent share in
worldwide semiconductor production.
However , the U.S. share of integrated cir­
cuit production will drop from 71 percent in
1979 to 67 percent in 1985.

Worldwide semiconductor manufactur­
ing equipment expenditures will increase
from $1.1 billion in 1979 to $9.6 billion in
1985, an annual growth of 31 percent.

New home-computer facilities
Dow Jones & Co. put into effect a new

price schedule with sharply reduced fees
for personal computer users. The new
schedule is designed to encourage them to
use the Dow Jones News/Retrieval Service,
a business and financial news and informa­
tion base.

The new programming package, Dow
Jones News & Quotes Reporter, permits
users of the Apple II Personal computer to
retrieve business and financial news and
information quickly and easily from the
data base. The software package is avail­
able on a diskette that stores the instruc­
tions for the Apple computer. Users of oth­
er computers may gain access to the Dow
Jones data base by operating their com­
puters in a " nonintelligent " mode.

Rates for the personal computer user
during non-business hours have been set
at 20 cents per minute for access to the
news data base and 15 cents per minute for
the securities price quotations data base,
with a minimum charge of 50 cents. For­
merly , personal computer users had access
to only the securities price quotations, at a
charge of $3 for the first three minutes and
50 cents per minute thereafter.

During business hours, the new personal
computer rates will be $1 per minute for
news and 75 cents per minute for securities
prices, with a minimum charge of $2. R-E
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D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me.

Hyou have putoff
Ie · gmore
electronics for any
ofthese reasons,
act now!

D I don't have the time.

D High school was hard for me arid
electronics sounds like it may be
hard to learn. .

D I can't afford any more education.

D I have a family now.
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Find out more!
Today. Now.
There's a card with this ad. Fill it in
and return . If some other ambitious
person has already removed it, use the
coupon.

You'll get a cop y of CIE's free
school catalog, along with a complete
package of personal homestudy
information.

For your convenience, we'll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists -CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you've made all year.

Associate Degree
Now, CIE offers an Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

"If you're going to learn
electronics, you might as well
learn it right:'
John Cunningham
Senior Technical Director

Your FCC Licensecan impress
employers.
For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-cer tified pro of of your
knowledge and skills. More than half
of CIE's courses prepare you to pass
this exam . Surveys show that some
80OJo of CIE graduates who take the
exam are successful.

Step-by-step, learningincludes
"hands-on ' training.
The kind of professional you want to be
needs more than theory. That 's why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice . Other courses train you to use
too ls of the trade such as a 5MHz
triggered-sweep, solid-state oscilloscope
you build yourself-and use to practice
tro ubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that's essential today for anyone
who wants to keep pace with electronics
in the eighties.

r····----·­• C IE Cleveland Inst:it:ut:e
of E lect:ronics. Inc.

I 1776 E a s t 17t~ S t r e e t , Cle v e land. Ohio 44114

• Accredited Me mber Natio nal Home Study Council

o YES. .. I want to learn from the specialists in electroni cs-CIE. Send me my FREE

I CIE school catalog ... including details about the Associate Degree program . . .plus my
FREE package of home study information.

• Print Name; _

I Address Apt. ---

• City ~---

State Zip, -:-- _

• Age Phone (area code) _

• Check box for G.!. Bill bulletin on Educational Benefits: 0 Veteran 0 Active Duty

• MAIL TODAY I RE-04

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?
Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although "big" does not
always mean "best;' it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.
You don't have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12hours of your time a week, two
hours a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn't be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence . All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace . No classes to attend. Nobody
pressures you. You can learn .
You can't afford any more education.
Actually, you can't afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education-learning
a skill-is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan .
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours . Electronics is
a rewarding career choice. CIE can help
you to get started on that career.
You're there . We're here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher . CIE understands
peop le need to learn at their own pace .
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn.
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SATELLITE
PROGRAMMING
STILL GROWING

DIRECT
BROADCAST
SATELLITES

AROUND THE
SATELLITE

CIRCUIT

Th e never-ending feast of video programming transmitted via sate llite cont inues to grow. St ill
another pay-TV service began aboard Westar satellites this fall: Golden West Subscription
Television, a new subsidiary of Gene Autry's broadcasting company, will send 73 hours per week
of movies and other shows to its stations in several cities, starting at 6 pm (Eastern Time) on
weekdays and at I pm on weekends.

Th anks to a new series of Federa l grant s totalling $1.2 million, four organization s will
promote the use of satellite networking by public-service groups. Much of that will take the form
of specialized teleconferencing , and the next trend will probably be towards originating video at
multiple points. (H eretofore, most teleconferences involved one-way video, with telephone-lin e
callbacks; but the increasing number of satellite uplink s makes it more feasible to originate video
at several location s.) Most of the programming from those groups will be educational or infor­
mat ional in nature, and almost all of it will be transmitted during daytime hours aboard various
satellites-wherever there is room.

Meanwhile, aboard the Westar system, look for more special-interest shows now that the FCC
has formally approved "s hared use" of public-TV downlinks . Every PBS station in the nation is
now equipped with a satellite receiver- and all PBS programs travel via the Westar network.
Many of those earth stations can now be used for video transmission by other program distribu­
tors to deliver shows to closed-circuit audiences in various cities.

In addit ion, the FCC recentl y removed several major cable-TV programming restrictions,
which could open the door for the creation of new satellite superstations. Unless the new FCC
rulin g is overturned when it is appealed to the courts, it will permit TV stations from anywhere
in the country to be beamed into a cable-TV system. That means that very popular independent
TV stations-or even network affiliates from major cities-i-c ould be transmitted to distant
CATV systems (probably via satellite) for use.

Direct-to-home broadcast satellites opera ting in the 12/14-GHz range may still be years away
from regular use in the U.S. No netheless, plenty of business executives and Washington bureau­
crats are spending time this fall making plans for how to operate such a system-or how to fight
such services. For example , network-TV executives at ABC began lobbying on Capitol Hill
recently in an effort to head off the Federal Communication s Commi ssion from making any
policy that could hurt current network-TV operations. ABC argues that Congress itself should
deal with sett ing up policy on such an important issue as DBS.

Meanwhile, the FCC itself is in the midst of a study to develop a formal American policy to
present at the 1983 WARC (W orld Administrative Radio Conference), which will determine
DBS guidelines for the western hemisphere . The FCC says its preliminary approach is "to
foster , not stifle" the potential uses of direct broadcasting satellite.

Another government agency is urging the FCC to adopt a national satellite-planning policy­
part of which would include DBS proposals. The National Telecommunications and Informat ion
Administration is pushing for a three-phase approach that would eventually lead to long-term
plannin g for satellite orbit/ spectrum allocation. And while all those ideas are drifting about
Washington, other corporat e and government officials are pleading for a DBS policy, which
would permit the U.S. "to keep ahead in the area of DBS." One Comsat Executive warned that
other nations are rapidly adopting DBS projects-and could soon outpace U.S. activity.

TV Ontario, a Canadian educational TV operation, is beaming a direct-to-h ome signal via Anik
B. Th e programmin g travels in the 12/l4-GHz band , and is intendedespecially for remote
homes in northern Ontario province.

Although Satcom III replacement launch and operation is still about a year away, RC A
Americom has already decided who gets the extra spaces aboard that bird, which will become the
major cable-TV programming network car rier. In a recent lott ery, RCA drew the names of
Unite d Video and Warner-Amex Satellite Entertainment N etwork; those two companies will
jo in the 20 other programmers who will move over from Satcom I when the third RCA bird goes
into service.

International satellite communications are expected to double within the next four years,
according to a forecast of circuit capacity just prepared by Int elsat , the international satellite
organization. The Atlantic Region will continue to be the busiest area, although Pacific-region
tra nsmissions will also ju mp twofold by 1984.

British Broadcasting Corp., is experimenting with satellite networking, to be used mostly for
transmitt ing shows into BBC headqu arters.

GARY H. ARLEN
CONTRIBUTING EDITOR



Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it's preferred by many engineers,
technicians , and electronic enthus­
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we've deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of "charge what the mar­
ket willbear," for us it's "charge a fair
price." Second, we sell what we man­
ufacture, directly to Y.Q!!. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do se ll so many,
we don't have to charge a high price to
make a profit.

And about quality ...
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a10
Megahertz precision crystal timebase .
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al­
together, the 8000B uses only 6 IC's,
making the chance of failure virtually
nonexistent.

Three selectable gate times pro- BRIEF SPECIFICATIONS:
vide the measurement speed you need Frequency Range: 10 Hz to 1 GHz
- and greater resolution. The re solu- (Model 8000B), 10Hz to 600 MHz
tion is further enhanced by our count- (Model 8610B); Timebase:
ers 9-digit display. Frequency: 10 MHz, Stability: ± 1

Like the 8000B, Sabtronics' ppm (20 to 40Co.), Aging Rate: < 1
8610B is a high-quality precision fre- ppm/year; Sensitivity (adjustab le):
quency counter. It features only4 IC's, Input A< 15 mVto 100MHz, Input B
and offers a frequenc y range up to 600 < 30 mV, 100 MHz to 1 GHz (Model
Megahertz. 8000B), < 30 mV, 100 MHz to 600

MHz (Model 8610B); Gate Times: .1
The cases of both counters are 1 10 R I ti 0 1sec., sec ., sec.; eso u IOn: .

high strength impact-resistant ABS Hz to lOMHz, 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged. to 1 GHz; Display: 9-digit LED 0.4 ";
Sabtronics doesn't believe in skimping Power Requirements: 4.5 to 6.5
on the high quality construction that VDC (4 Cscells) or optional AC
brings excellent performanc e. But adapte r; Dimensions: 8" wide X 6.5"
we're not about to charge a high price deep X 3" high (203 X165 X 76 mm),
just because we could get it! 1.3 pounds (590 g) excluding battery.

Send in the coupon and order Making Performance Affordable
your new frequenc y counter now. b · ~
Credit card holders may call. sa tranlCs IOi

INT ERNATIONAL IN C.~

--------------------------------------------- -----~Sabtron ics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631.
Please send me the fo llo win g :
-----Mode18000B 1 GHz Frequ ency Co un ter(s) , Ass emb led @ $199 ,00 each " , . , $ _
-----Mode18000B 1 GHz Frequ enc y Counter(s) , Kit @ $184.00 each " . " " " " . " . " . , $, _
-----Model 8610 B 600 MHz Freq uency Counter(s) , Assembled@$129,00each . , . " " ,$, _
-----Model 8610 B 600 MHz Freq uency Counter(s) , Ki t @ $114,00 each , . , . , . $, _

Shipp ing and hand li ng , $6 ,00 per unit' , . ,. ,. ,. " " . . " " ,. ." " '" $, _
10% deposit for C,O ,D , orders """""" " " . $ _
Fior ida residents add 4% Sales Tax ." " ., ." " , . , . """, . , ., . """" " ~ " " "" $ _

I enc lose 0 c heck 0 money or der , (A llow two to three weeks for per sona l checks to clear .)
Charge: 0 Visa 0 Master Cha rge
Account No , Exp. Date _

Name _

Ad dr ess _

City Stat e ZiP _

' U,S , only . Can ada $7 ,50; ove rseas air mai l $25,00 . RE
~ J
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The sharpest picture ever achieved
in big.screen projection TV
The new Heathkit Screen Star sets a new
standard in picture quality for big-screen
projection TV. The finest Fl.O lenses you
can buy produce one of the clearest,
brightest pictures ever.
Imagine watching all your favorite TV
movies and sports events on a big 6.foot
diagonal screen. Heathkit's three-tube
projection gives you brighter, more vivid
color. And it's a lot easier to build than
conventional TV's.

A complete computer system in one
compact unit
The Heathkit All -In-One Computer takes
the guesswork out of selecting a bal­
anced computer system. It includes
built-in floppy storage, smart terminal.
heavy-duty keyboard, 12-key numeric
pad, Z80 CPU , and 16KRAM expandable
to 48K-all in one compact unit .
-Two zao microprocessors mean ter­
minal and computer never share
power. So both can operate faster
on more complex programs. And
there's no better way to learn
about computers than to build
one yourself.

Heathkit®

The only computerized home
weather station for instant. up-to­

the-minute weather reports
Just push a button for reliable weather

information anytime you need it with
the unique Heathkit Weather Station.

It gives you digital readouts of
For C temperatures, wind speed in

miles or kilometers per hour or in
knots , wind direction, barometric

pressure, date and time of day, even
the wind chill factor.

This microprocessor-based weather
computer has memory to store data

and precision infra-red sensing
devices built into the outdoor trans­

mitter. And it's very easy to build.

The finest stereo receiver ever
introduced by one of the

leaders in audio technology
It's loaded with luxury features that

let you adjust your music to your
preference.

Special features include a Precision
Tuning System (PTS) that automati­

cally corrects mistuning. 5-section FM
tuning capacitor gives you maximum

rejection of unwanted signals for lower
noise, cleaner sound. Digital frequency

readout. center tune meter, and flywheel
loaded tuning are just a few of the lux ­

ury touches. Complete
specifications are in the
latest Heathkit Catalog.

FREE CATALOG
See all the newest innovations in build-it­
yourself kits in the latest free Heathkit Catalog.
It contains nearly 400 exciting kits for your home,
work or pleasure. Send today.•r-----------------------~

Send to: Heath Company. Dept. 020.732
Benton Harbor. MI 49022

Yes, please send me a Heathkit Catalog.
I am not currently receiving your catalogs.

Name _

City' State _

Add ress _II coupon is missing, write Heath Co.,
Dept. 020-732

Benton Harbor, 1\1149022
Heathkit Products are also sold a nd se rviced a t Heathkit Elect ronic
Center s (un its of Veritechnology Electron ics Corporation ) in major
ci ties th roughout the U.S. Se e your wh ite pages .

CL-725A Zip _
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LETTERS
continued from page 24

the film -camera chain. One of my " local
stations" is a common offender in that
area; they either don 't have a color-bar
generator, or they aren 't using it!

The comment that Fig. 1 shows " 75%
bars" is mildly inco rrect: the drawing says
of the last bar "Gray: 75% white. " The tip of
that bar is at 100 IEEE units, or zero modu­
lation. Full modulation is at the - 40 IEE­
unit level, and the black or reference (setup
level) is at a +7.5-unit level. The bars in
Fig. 3 show the two different chroma levels,
at 20 IEEE-unit modulation and 40 IEEE­
unit modulation. The text explains why that
was done.

All in all, I think the main differences here

lie in the interpretation of certa in things,
and are perfectly natural. Mr. Davis would
agree, I am sure, that the color-bar genera­
tor is a very accurate and useful instru­
ment, and should be of great help in TV
stations and in the better TV repair shops.
-Jack Darr

THE CONTRACTION EQUATION
For the many readers whose curiosities

were stimulated by my expose on the unre ­
ality of Einstein's famous "train-and-simul­
tane ity" thought exper iment (Letters, April
1980), I propose another thought-provoker
involving simply capacitor plates and mea­
suring rod :

Matter, regardless of what it is-elec­
trons, clocks, measuring rods , sta rships,
you name it-is purported by Einstein 's

theory to suffer length contraction in expo­
nential proportion to velocity. The relativis­
tic equation for the " revised" length is

L' = Lv'1- v2 / c2

where c is the veloci ty of light and L is the
length at rest , which is also unchanged to
an obse rver moving with the matt er. If you
suspect that it is unreal-that an object
cannot be both contracted and not con­
tracted-you are at the heart of the para­
doxical nature of Einstein's theory. We are
obliged to investigate further.

Consider, then, opposi tely-charged ca­
paci tor plates attached to each end of a
moving measuring rod . Einstein would say:
(a) to an observer moving with the rod its
length is " normal" and the plates remain
separated by a substantial distance; (b) to
the " rest" observer, and for v close enough
to c, the rod is contracted into a th in disc ,
so the plates and charges are very close.

As shou ld be obv ious to anybody who
learned "Electronics I," if (b) is true, and
Einstein 's equation is consistent with the
laws of electronics, the fie ld intens ity be­
tween the plates is such that the charges
must arc across the small gap separating
the plates and neutralize them . But , that is
rejected by (a)! The situation is self-contra­
dictory.

It is self-contradictory because it is unre­
al, as mentioned, the culprit being Ein­
stein 's contract ion hypothesis (b) which is
itself unreal , nonexistent. Only (a) repre ­
sents reality since the plates maintain the ir
charges (presuming that conditions remain
stab le) and that must realistically be inde­
pendent of any external observers not par­
taking in the mot ion .

Simply because experimental evidence
appears to endorse Special Relativity does
not guarantee that the theory is physically
possible and logically consistent. " Thought
experiments" are excellent for identifying
its fallacies . But is there any performed
experiment contrad ict ing Einstein? Yes. In
1971, the Hafele-Keating Experiment found
that , compared with a clock at " rest" , a
high-velocity cesium-beam clock recorded
a time loss, but another flown in the oppo­
site direction recorded a time gain, grew
older. The latter was an anoma ly contra­
dieting ' Spec ial Relativity's time dilation
predicted for relative mot ion . Yet, physi­
cists never adequately and honest ly admit­
ted that , and texts exclude references to
the clock that " aged" faster.

One experimental fact like that proves
that the universe does not , in reality, obey
rules postulated by Einstein. That happens
because those rules were never real origi­
nally.
ANTHONY HANS KLOTZ,
Babylon, NY

The equation presented above is the first
of the three Lorentz-Fitzgerald Contraction
equations, and deals with length. The sec­
ond deals with time, and the third with
mass. The implications of the first equation
are that at the speed of ligh t, the length of
the object so trave ling would be zero in that
dire ction. The third equation, dealing with
mass, implies tha t at the speed of light, the
mass of the object would be infinite. It was
through his work on the Lorentz-Fitzgerald
Contraction equations that Einstein arrived
at his famo us e = me'. But there was no
specific Einste in contraction theory or
equation. -Editor. R-E
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Sams
BOOKS®
• • • • • • • • •

Prices subject to ch ang e without not ice . All
books available from Sams Distributo rs.
Booksto res. ond Com puter Stores. Offer
good in U.S.A. only. In Canada. co ntact
Lenbrook Industries Ltd..Scarbo rough. M1H.
l H5. Ontario . Canada. Offer exp ires
4/ 30/81,

• • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • •
Account No. _

Expiration Date
Name (print) _

Sig nature _

Address _

City State __ Zip _

• • • • • • • • • •
AD056

The best-selling COMPUTER
DICTIONARY & HANDBOOK (3rd

Edition) is like u one -volume computer library. Whether you're trying to catch up
with computers - or trying to stay ahead - this is the most va luable reference

book you can own. This hardbo und dictionary and handbook translates computer
jargon into language that every teacher, student scientist computer operator,

engineer, or businessman can understand.
COMPREHENSIVE

The most comprehensive reference available for all phases of computers and
computer applications. Includes 14 appendices covering computer-related subjects

such as operational control, storage devices, main memory devices, time-sharing
principles and procedures, data communications, computer languages, and much,

much more.
COMPLETE
Contains over 22,000 definitions, acronyms, and abbreviations dealing with the field of
computers and data processing .
By Charles J. Sippi and Roger J. SippI. 928 pages. No. 21632. $29.95
AVAILABLE IN A PERSONAL SIZE
The COMPUTER DICTIONARY is a personal-size vo lume that contains much of the information
contained in the larger COMPUTER DICTIONARY & HANDBOOK. The COMPUTER DICTIONARY
includes over 12,0 0 0 entries - including definitions, acronyms, and abbreviations. Catchwords
are used for the first and last entr ies on each page and shown at the top of each page.
Extensive cross-refe rencing is used. 624 pages. No. 21652. $12.95.

• ••••••••••••••
• Mail to: Howard W. Soms & Co., Inc .

430 0 West 62nd Street
• P.O. Box 7092

Indiana polis. IN 46206
(317) 298-5400

QUANTITY
• COMPUTER DICTIONARY & HANDBOOK. No. 21632. $29.95_ _
• COMPUTER DICTIONARY. No. 21652. $12.95_ _
• Amou nt of order $ _

' For charge cards, add $2.00 postage a nd han d ling costs $ _
• • Add loca l sa les tax where a pp lica ble $ _
• Tota l Amount of Orde r $ _
• _PAYMENT ENCLOSED (save postage a nd handling costs)
_CHECK _ MONEY ORDER

• _ VISA' _ MASTER CHARGE ' Interbank No.

• • • • • • • • • • • • • • • • • • • • • • • • •

•
•
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Digital Meter Research
Model DMR-100
Digital dB Meter

CIRCLE 101 ON FREE INFORMATION CARD

DIGI TAL METER RESEARC H COMPA NY, PO

Box 28, Arlington Heights, MA 02 175, re­
cently intr oduced the ir first entry into the field
of specialized audio test equipment. That entry
is their mo del DMR-I OO Digital dB Meter.
It's a very accurate digital dB mete r, with pro­
visions for connecting into an audio circuit at a
given point (input, output , etc.), for probing to

read stage gains, or for similar tests. Rated ac­
curacyisO.1dB over the full rangeof 80dB: -60
dB to + 20 dB. At the - 60 dB input level 0.1
dB means a resolution of 10 microvolts.

It 's easy to use. There isn't a range switch.
The main input jack is a BNC-type on the
front panel, above two pushbutton switches.
One of those switc hes lets you select readou t in
either dB or volts DC. The other will be cov­
ered later .

On the rear panel , along with the AC input
and on-off switch, are two sets of dual banana­
plug jacks. One of them is labelled ds INPUT ,

and can be used for offsetting the display by
any amount needed when comple x measure­
ments are to be made . An input of + 1.0 mY
will cause the display to read -0.1 dB from
the non-offset value. The offset is adjustable
over a ± 8 dB range and is highly linear. The
da OUTPUT is a DC voltage proporti onal to the
input-signal level. Th e voltage is the same as
that displayed on the meter. Gain constant is
1.0 mY for 0.1 dB.

Also on the back is a BN C jack for COM­
PRESSED OUTPUT. As the input varies over the
full 80-dB range, this signal varies by less than
10 dB. Distortion is very low. This output can

be used with a scope, or phones or an aud io
monito r.

Th e other pushbu tton switch on the front
panel is used to select between BUFFERED and
UNBUFFERED input s. The buffered input has an
impedance of 10 megohms and is useable up to
12 volts, peak input. Th e unbuffered input has
an impedance of only lOOK ohms and can be
used up to 150 volts, peak.

For produc tion-line testing, thi s mete r
should be very useful, especially for final
checkout. With a standard input, the DMR­
100 will read the output with high accuracy,
and let the operator determine whether the
unit s is in-spec.

For audio test work, two DMR-IOO' s may be
used; for example, one to meter input and one
for output. Or, one unit can read AC signals in
dB, and the other the DC level or offset of the
signal. The two-meter arrangement can be
valuable in such applicat ions as gain-readings
in systems where input signal slowly varies or
is a function of some other parameter; e.g.,
compression, expansion, etc.

Th e DMR-100 has a 3'/'-digit LED readout,
with 0.56-inch high digits. It 's housed in a

continued 011 page 30
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i< PROFESSIONAL LOOKING circuit boards? "STAMP .......u ••••••un... ....~~.... i<
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(values to $112.70)
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Take 6
great books
for

$
Communications, QSLs, or OSCAR?

LECTRONICS
:~~;:ocw BOOK

CLUB
Start saving now with discounts up to 75% on hundreds of fact-filled volumes .. . PLUS special Members' Bonus Benefits!

Join now, and get a 1981 Electronics Projects Calendar . . . FREE!! (List $4.95)

RE-181

7 very good reasons to try
Electronics Book Club ...

• Reduced Member Prices. Save up to 75% on books sure to
increase your know-how
• Satisfaction Guaranteed. All books returnable with in 10
days without obli gation
• Club News Bulletins. All about current selec tions- mains ,
alternates , extras- plus bonus offers . Comes 13 tim es a yea r
with dozens of up-to-th e-minute titl es you can pick from
• "Automatic Order". Do nothing, and th e Main selec tion
will be shippe d to you automaticall y! But . . . if you want an
Alternate selec tion-or no books at all-we' ll follow the
instru ctions you give on th e reply form pro vided with every
News Bull etin
• Continuing Benefits. Get a Dividend Certificate with every
book pur chased after fulfilling Membersh ip obligation, and
qualify for di scounts on many other volu mes
• Bonus Specials. Tak e adva ntage of sales, events, and
added-value promotion s
• Exceptional Quality. All books are first-rate publishe r's
edit ions, fill ed with us eful , up-to-the-minute info

ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 17214
Please acce pt my Membershi p in Electronics Book
Club and send th e 6 volumes circled below, plus a free
copy of 1981 Elec tronics Projects Calendar. I un der­
sta nd the cost of th e books selected is $2 .95 (plus
shipping/ha nd ling ). If no t satisfied. I may return th e
books within ten days withou t obli gati on and have
my Membersh ip cancelled . I agree to purchase 4 or
more books at reduced Club prices during th e next 12
months , and may resign any time thereafter .

802 805 955 1005 1054 1066 1070 1120
1132 1136 1146 1152 1155 1162/1177 1184

1189 1194 1212 1216 1222 1225 1255 8224
Name -'Phone _

Address _

City _

State Zip _
(Valid for new members only. Foreign and Canada add 15%.)
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EQUIPMENT REPORTS
continued f rom page 28

light blue ext ruded-aluminum case, with black
end-panels and bezels. That means durability,
and also shields the meter from external inter­
ference that could affect readings. The DM R­
100 is powered by an 18 VAC input, from a
wall-mounted plug-in power tra nsformer. That
reduces any chance of 60- or 120-Hz inter fer­
ence. The DMR-IOO's $250.00 price is quite
reasonable for an instrument of its high accu­
racy and simplicity. R-E

IF YOU THI NK TH AT A DC POWER SUPPLY

is nothing but "a transform er + a rect ifier + a
filter capacitor," well, that is the definition of a
DC power supply. However, if you have one
like the model 1650 Tri-Output Laboratory
DC power supply (from B&K-Preci sion, Dy­
nascan Corporation, 6460 West Cortland
St reet, Chicago, IL 60635) that' s something

else . . . like the difference between a moped
and an MGB . One of them can do a lot of
things the other cannot, and do them a lot
more safely.

This is an instru ment that can be used in
design labs, experimental work, and the like;
it' s also a handy piece of test equipme nt to
have in an electronics service shop. It' s a fully­
regulated, current-limited DC power supply
with three separate and completely isolated
outputs. It has an accurate meter that will read
the voltage or current of each outp ut; and that
is what makes it a test instrument! Input volt­
age and current readings are awfully handy in
diagnosis.

The model 1650 has a five-volt output at
five amperes for powering any kind of TTL
logic circuitry. Five amps will drive a good
many TTL gates! The other two outputs are
identical twins, with a 0-25 VDC variable out­
put, good up to 500 mA. The outputs can be
used separately, with complet e isolat ion, or
they can be hooked in series or parallel for
higher current-rating s. For a split-rail power
supply, like those used for many op-amp cir­
cuits, they can be connected back-to-back.

All three outputs use "foldback" current­
limiting . If the load current goes above the
maximum rating, that automatically reduces
the output current to at least 20% below maxi­
mum. The current meter will tell you if it hap­
pens. That feature not only protects the power
supply, but also limits the damage to the equip­
ment under test. All outputs are voltage-regu­
lated , using IC regulators. That holds the volt­
age to a very tight tolerance anywhere below
the maximum load.

An extremely useful feature of the 1650 is
the ability of the variable "B" supply to track

the variable "A" supply. This means that , as
the "A" voltage is varied, the " B" voltage will
change proportionately. The "B" voltage can
be set so that it will be any percentage of the
"A" voltage.

Somebody put a lot of thought into the
design of this 'power supply. Our normal ten­
dency is to turn a knob clockwise when we
wish to increase the outp ut (in this case, the
voltage) of the circuit it controls , and that is
indeed the case when the "A" and " B" sup­
plies are used independently.

In the TRACKI NG mode, though, 100%­
tracking (where B = A) is at the counter­
clockwise end of rotatio n of the " B" control.
Th is means that, should you inadvertently
switch from TRACK ING to INDEPENDENT mode,
the " B" voltage will never be greater than it
was when in the TRACKING mode. Thus, you
cannot accidentally overload a circuit being fed
from the "B" supply. . . a nice touch.

The tracking function has many uses. In
checking subassemblies and other things that
have separate or different power supplies, by
using I00% tracking you can simulate the
effect of low or high supply-voltages on the
unit's performance. You can also imitate pow­
er supply transients and so on; both voltages
will vary at the same time .

The model 1650 is a well-built and rugged
piece of test gear. All controls are plainly
marked, and convenientl y sized. The panel is
well laid-out. Operation is about as simple as it
can be made.

The DC outputs all use 5-way binding posts,
which can be hooked up to any kind of test­
lead. The re is also a green jack-for an earth
ground--on the front panel. Despite all that,

continued on page 32
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Microcomputer-Controlled
Autoranging DMM Model 2845

• Computer stabilized accuracy to 0.1% • Long life, high reliability
• Auto-perfection Four hermetically sealed reed relays perform

Selects range for maximum resolution range switching with virtually no contact wear.
• Aud ible continuity indicator • Microcomputer intelligence

Built-in audible tone generator Designed around 4-bit microcomputer. Analyzes
• G-MOV overload protection stored data and range that provides greatest

Provides AC and DC voltage range protection to display resolution. Program memory capacity
1000 VDC or AC peak 1024 x 8 bits of ROM supported by 48 x 4 bits of

• Shie lded in RF fields data memory RAM
Accuracy maintained in RF fields

... in stock and available for immediate delivery.
Dual Trac~ 5" Sweep/Function Semiconductor Portable Digital
30 MHz Tnggered Scope Generator Transistor Tester Capacitance Meter
Mod""'-~ ~ e Model 52DB Model '20

Order with Confidence and get the Fordham Advantage!
Callf~r TOLL FREE FORDHAM _ -.MasterCha~lliPrices I VI,SAo.. !• • BankAmericard

(800)645-9518 :~W~ : ~~~;g~d~r
In NY. State call (5161 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 ,_ ~OD's extra
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800·257·7850

Dept. HE-l, La kewood P laza
Lakewood, New Jersey 08701

30-DAY MONEY-BACK GUARANTEE
Try the Watt Wizard for up to 30

days . If not comp letely sat isfied , return
it (insured) for a full refund.

The sooner you send for the Watt
Wizard , the more you can save on your
electric bills . To order, send your check
or money order to the address below.
Or charge it to your Visa , MasterCharge,
American Express , or Carte Blanche
credit card . If using your charge card ,
you can also order via our toll-free
phone number :

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.

Or mail your order to:

rii1 mi:CcuS~O'!
I.IIJ THE IMAGINATION PEOPLE@

LOW COST - AND A TAX CREDIT
We're offering the Watt Wizard for

only $39.95, with immediate delivery.
Want two? Then its just $37.95 each.
Or splurge and get three at $34.95
each. W ire-in models for heavy duty
motors are $6 more for each uni t. Add
just $2.50 postage/handling for each
order (not each unit).

And next year, when you f ill out your
tax return, you can deduct a full 15%
energy tax credit - for add itional savings.

EXCLUSIVE ADVANCE FEATURES
The Watt Wizard also includes two

more unique features which no compet­
itor has. It's fused so if you accidently
overload the device , it won 't burn out .
Just change the fuse, which is available
at any auto supply store.

And Watt Wizard features a unique
LED readout, so you can actually tell,
at any moment , exactly how much
power you 're saving - 10% , 20% ,
30% , 40% or 50% . This feature is
available only on the Watt Wizard.

There 's a "power-on " light, too. And
the Watt Wizard comes wit h the manu­
facturers 1 year limited warranty .

National Aeronautics
and Space Administration

Patent No. 4,052,648

OTHER MODELS AVAILABLE
Air conditioners, washers and dryers

require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it
in 220 VAC single or three-phase.

CIRCLE 45 ON FREE INFORMAliON CARD

SIMPLE TO USE
Cynex makes several models of the

Watt Wizard (all with solid state de­
sign), including the 110 v . AC plug-in
model we're offering. It's for single
phase fractional H.P . motors (less than
1 H.P.) used in most freezers, refriger­
ators, fans, swimming pool pumps,
vacuum cleaners , sewing machines, etc.

Simply plug the Watt Wizard into
any electrical outlet, then plug the ap­
pliance into the Watt Wizard. There's
no wiring required. Unlike some com­
petitor 's models (if and when available) ,
the appliance does not have to be
turned on before being plugged into
the power saver . You can leave the
appliance - whether on or off - plug­
ged into the Watt Wizard all the time.
Or you can move the Watt W izard to
various locations.

about $60 for an air conditioner used
during summer months. That's what
you're paying to run just one of these
appliances per year.

Nola's power saver can soon pay for
itself then start reducing your electric
bills. ' Until now, the device has not
been available - except for industrial
models priced at $80 or more.

INTRODUCiNG THE WATT WIZARD
Cynex, an American manufacturer of

electrical and electronic products and a
prime contractor for the U .S. Army,
has been licensed by NASA to manu­
facture Frank Nola's power saver. Cy­
nex calls it the Watt Wizard.

The "Watt Wizard" says Ray
Beauchea, the firm's Marketing
Director, regulates the voltage fed
into an induction motor making the
motors run more efficiently and quieter,
while lengthening motor life.

'"The Watt Wizard features a unique, constant
power saving readout . So you can constantly
monitor you 're energy savings .

NASA TESTED IT
According to NASA documents, " The

device has been tested at Marshall
Center on over 40 types of motors,
with power savings ranging up to 60%,
depending on the loading . The motors
tested were both single-phase and
three-phase , ranging from V2 H.P. to 5
H .P. Most motors will show up to 40 ­
50% savings when running lightly load­
ed or unloaded, and some will show
5-to-7% savings at rated load."

NASA's Technical Support Package
showed that "The Power Factor Con­
troller applies to induction type electric
motors - the most commonly used
type in all major home appliances and
the most commonly used by industry."

THE SAViNGS CAN ADD UP
The cost of electric power keeps

going up. In 1980-81 and beyond you 'll
pay more and more for the privilege of
running your electric appliances.

Right now, the typical consumer pays
about $8 per month to operate a 16.5
cu. ft. frost-free freezer .. .$10 to run a
17.5 cu ft. frost-free refrigerator ... and

WATT WIZARD'·

For over a year now, in magazines
and newspapers the world over, there
have been enthusiastic write-ups on a
remarkable new device that can cut
your electric bill while helping the U.S.
save huge quantities of fuel.

"The NASA/Nola power saver,"
wrote a Popular Science senior editor,
"was developed by Frank Nola at
NASA's Flight Center in a program
to reduce power consumption in space­
craft motors. Nola' calls it a PFC ­
power-factor controller. I prefer to call
it a power saver, however, because
that's what it does."

HOW IT SAVES POWER
Popular Electronics explained it this

way: "AC induction motors character­
istically run at a nearly constant speed
that's fixed by power-line frequency
and independent of load and supply
voltage. When heavily loaded, the
motor draws line current that is
nearly in phase with the applied volt­
age... Under light load conditions, the
motor develops less torque by allowing
more lag between the voltage and the
current. This reduces the power factor
while leaving the current essentially
the same in magnitude.

" To minimize this waste, Nola's
device monitors the motor's power fac­
tor and when it detects light load condi­
tions, it reduces the supply voltage......
The current, now more nearly in phase
with the voltage, therefore does as
much useful work as before, but it and
the voltage are smaller, resulting in a
net savings of electric power."

NOW AVAILABLEI

POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS
500/0 -- AND YOU CAN EVEN SEE THE
SAVINGS!
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THE RE WA S A TIME WH EN N EAR LY ALL

capaci tance measur ement s were made using a
balanced br idge. The procedure of ten required
interpolati on of values. It was an analog pro­
cess, of ten int rod ucing operator error.

Times have changed. Instead of measuring
capaci tance indirectly by resonat ing a tuned
circui t with th e unkn own capaci tor, digital cir-

EQUIPMENT REPORTS
continued f rom page 30

the instrument is not big and cumbersome; it
takes up very l ittle room. A supply li ke that
can be used for a lot of useful things around a
shop, and wou ld be a fi ne and handy thing to
have on hand. Manufacturer's suggested list
price is $325. R-E

STATE OF THE ART
.COMPONENTS AT

AFFORDABLE PRICES

from these designs. and particular attention
has been paid to reduction ofall forms of tran­
sient and interfacing distortions. so that input
sources and loudspeakers do not impair the
specified performance.

Detai led literature is available free on
request . And , if you send $1tocover handling
costs , we will sendan extensive compilationof
test reports by independent reviewers includ­
ing both laboratory and listening tests. Wewill
also include akit construction manual (normally
$3) so you can judge the feasibility of assem­
bling our kits .

Available through selected dealers.

THE
Dept. RE·l 0 5910 Crescent Boulevard 0 Pennsauken 0 New Jeraey 08109

Directly comparable in both sonic qual­
ityand test specifications with the most expen­
sive and prestigious equipment. the Hafler
amplifier and preamplifier are moderately
priced. and furthersavings canbemade by the
optionof assembling them from kits.

These unitsareadvanced designsusing
top quality components for consistent perform­
ance and long-term rel iability. For the kit
builder. critical circuits are factory assembled
and pre-tested . making asimple. enjoyableas­
semblyproject. evenfor thenovice constructor.

Distortion has been virtual ly eliminated

________ORDERFORM_ - ·

I
I Electronics Paperback Book Club I

Quality Paperbacks at.Affordable Prices I
In $15 for a 15% discount p $25 for a 20% discount

I've checked off the book I want FREE and have included my I ve checked off the free book and have enclosed my $25 mem-I
$15 membership fee. I understand that th is fee makes me a bership fee. I understand that this fee makes me a member of

Imember of your book club for one year and thatdurinq that time your book club for one year and that during that time I can order
I can order as many books as I want and deduct 15%fro m the list as many books as I want and deduct 20% from the list price. I
price. further understand that I can use my $25 membership fee as aI
I

. credit toward future purchases.

o CASH NOW I've checked off the books that I want to buy.

I
To order from th is ad : Check off the books you want. Tota l the pr ices. Add 0 52 Pro jects Using The 741 $2.95 I
in 25¢ per book for shipp ing . NY State residents add Sales Tax. Total it up, 0 28 Tested Transistor Proj ects $3.50
enc lose yo ur check and mail. 0 Electronic Calculator Users Handbook $2.95 I
o IC 555 Projects (Expanded Edition) $4.50 0 Handbook Of IC Audio Preamp and Power Amp Construction $2.95

I0 Handbook Of IC Equivalents and Substitutes $1.95 0 50 Circuits Using Germanium Sili con and Zener Diodes $1.95
o First Book Of Diode Characteristics , Equivalents & Substitutes $2.95 0 50 Projects using Relays SCR's and Triacs $2.95
o 28 Tested Transistor Projects $2.96 0 50 FET (Field Effect Transistor) Projects $3.50 I
I

0 50 CMOS IC Projects $2.95 0 Digital IC Equivalents and Pin Connections $6.95
o A Practical Introduct ion to Digita l IC's $2.95 0 Linear IC Equivalents and Pin Connections $6.95
o Beginners Guide To Build ing Electronic Projects $3.50 0 50 Simple LED Circuits $1.95 I
o Essential Theory For the Electronics Hobbyist $3.50 0 How To Make Walkie-Talkies $3.50

10 tst Book Of Transistor Equiva lents and Substitutes $1.50 0 Popular Electronic Projects $3.50
o 2nd Book Of Transistor Equivalents and Substitutes $2.95 0 Electronic Music and Creative Tape Record ing $3.50
o How To Build Your Own Meta l & Treasure Locators $2.95 0 Projects In Opto Electron ics $3.50

I
I
I

ORDERING INFORMATION MAIL TO:
ELECTRONIC TECHNOLOGY TODAY INC.I~::I ::i~: bOO.kS. hav.e YO.u .or.dered . : : :. :. : ~~ ;~:::ia~a;:~r~entral Islip, NY 11722

I::::~:~ an.d .HandH.n
g
(~.5~ .per b.OOk
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Fully regUlated
power supply

~op.- Glass PCB with
socket-mounted ICs

for easy service

Beautifully func tiona l
on the outside too

THE NAME " HARADA" PROBABLY DOESN'T SPUR

instant recognition among most readers, but
that company (1900 W. Art esia Blvd., Comp­
ton, CA 90220) claims to be the world's larg­
est antenna manufactur er! Judging from their
product-line catalog, they may be right.

Harada's specialty is producing original­
equipment antennas and accessories for the
automotive industry. AM, FM, AM/FM, and
motor-driven antennas are available for roofs,
gutte rs, fenders, mirrors . . . just about any
spot on your vehicle where you would like to
mount an antenna. And they are made for vir­
tually every major automotive manufactur er in
the western world.

As we flipped through the interesting Ha­
rada catalog, the unit which caught our fancy
was the littl e EA-50 "Electrona" antenna.

continued on page 34
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VIZ Mfg. Co., 335 E. Price St., Philade lph ia, PA19144

100 nsec. delay line

Full mu-metalshield

Rigid welded frame
protectscircuitry

IZ

Dual Trace Scope Model WQ-555 $839.
The 15 MHz scope with more accuracy,
convenience, versati lity and a broader
voltage capabil ity (DC thru 600V) than
others costing more money. Calibrated
X-Vcapability.Bui lt- in de lay line allows
for view ing the full input wavefor m.
"Undershoot and overshoot" can be
seen and analyzed. Unique simplified
tr ig hold and adjustme nt control with
LED indicato r show trig polarity at a
glance. Two directIX1 aLoCap probes
sup plied.
A lso availa ble:
Single Trace Scope, WO-527A, $599.

5" CRT with
P·31 phosphor
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Harada Electronic AMIFM
Automotive Antenna

Beauty Deep Down Inside

frequency is used to measure the lowest capac­
itance (1-2000 pF).

The CM-500 is ruggedly built, designed for
long-term reliability. It carries a list price of
$299 and is manufactured by lET Labs, Inc.,
76 1 Old Country Road, Wes tbury, N Y
11590. ' R-E

Our bench test
We found the CM-500 to provide high accu­

racy, rapid autoranging, and clear readout-visi­
bility. Settling time on large value capacitors
was unusua lly short. A 2200 ILF electrolytic
was read in only four seconds.

The thumbwheel capacitance-offset control
is a little touchy and required some getti ng
used to. It is capable of introducing or sub­
tracting approximately 50 pF, and some gentle
persuasion is required to tease the contro l right
to zero.

A pushbutton must be depressed each time a
capacitor is measured. Not only does that pro­
long battery life, but a shorting position on the
switch discharges the test capacitors when they
are inserted to protect the instrument from
overvoltage at the input.

The pulse-generating circ uitry is bu ilt
around a I-MHz astable multivibrator (crysta l
oscillator) . The squarewave output from this
basic clock circuit is then divided down into
useful sub-ranges for various capacitances un­
der test. The lowest frequency (500 Hz) is
used to measure the highest capacitance
(20,000-200,000 ILF), while the basic 2-MHz

cuitry can measure the fundamenta l property
of a capacitor: its rate of charge .

The new lET CM-500 autoranging digital
capacitance meter does just that. By introd uc­
ing an accurate pulse-voltage to the unknown
capacitor through a known resistance, the rate

, of charge can be measured directly.
The CM -500 autorange circuitry automati ­

cally selects the appropriate display values for
the charge time. Range units include millifar­
ads, microfarads, nanofarads, and picofarads.
Since few of us have an intimate familiarity
with millifarads and nanofarads, IET has
located a conversion table above the display.

Why include millifarads and nanofarads
when nobody uses them? The answer lies in
the autoranging limits. Picofarads and micro­
farads, the common units, are six decimal
places apart. With only 3'/' digits in the dis­
play, autoranging would provide very limited
accuracy for values that were too high to be
measured in picofarads, yet too low to be mea­
sured in microfarads.

The display features four half-inch LED's.
Measurements to a numerical value up to 1999
may be read before the meter autoranges to the
next higher scale. The CM-500 will measure
any capacitance from I pF to 200,000 ILF with
0.1% accuracy (± I least-significant-digit) . A
thumbwheel offset-potentiometer corrects for
stray lead-capacitance.

Front-panel provision is made for test leads
or capacitor- lead insertion . A plug-in accessory
(included) is used for rapid measuring of taped
components .

The CM-500 may be powered by its own
internal batteries, or from an optional AC
adaptor.

Accurate measurement of capacitors is only
the beginning of the CM-500's flexibility. An
edge connector can be used to connect the test­
er with a useful capacitance-limits comparator
(model CLC-502, optional). With this instru­
ment, a thumbwheel selection of upper and
lower limits may be used to 'tighten up specs on
incoming capacitors . This "go/no-go" tech­
nique makes accepting and rejecti ng of compo­
nents a snap. For quality-control purposes, the
optional comparator can pay for itself quickly
during bin-sorting of critical components.

Since the accessory CLC-502 is digital, it
introduces no measurement error when
plugged into the CM-500.
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Studying the specifications, we discovered that
the little telescoping whip contains a base­
mounted preampli fier designed to increase
AM and FM signal streng ths. Gain is specified
as 15 dB on FM, and 10 dB on AM. Fully
extended, th e antenna is only 16 inches long.
For protec tion, it may be collapsed totally and
laid inconspicuously into a recessed groove in
its base. A 59-inch cable, terminated with a
standard Motorola plug, is supplied. A single
red wire also emerges from the bottom of the
mounting base to att ach to the vehicle's 12-volt
power system.

Th e EA -50 is designed to be mounted as a
replacement or supplementary antenna on any
of a variety of locat ions on a vehicle. The illus­
trated literature which accompanies the anten­
na shows a numb er of recommend ed positions,
includin g front or back fender cowls, rear
trun k lid, and roof.

The antenna is supplied with a universal
mounting kit, consisting of two different rub­
ber gaskets to align with various flat or con­
toured surfaces. Because the gaskets are pre­
formed, the cutouts may be used as a drilling
template for the antenna mount. Additionally,
a full-size printed template appears in the
accompanying literature.

Since the antenna depends upon the car­
body ground return of the vehicle to complete
its 12-volt circuit, a good electrical connection
to the metal mount ing must be provided by the
screws. If the antenn a is mounted on a non­
conductive surface, an additional wire connec­
tion must be provided to ground the unit's
base.

Inasmuch as the total current consumption
of the EA-50 is only 10 milliamps, it may be
connected directly to the automotive battery
without fear of runnin g it down! Alternatively,
voltage to the positive wire may be switched on
and off if desired . . ; but frankly, we don't
really see a need for it.

Afte r the antenna is installed, the element is
extend ed, and the antenna is positioned by
hinging it through several detent positions
until the desired angle is atta ined. The antenna
may be collapsed and recessed for protection
from vandalism and carwashes.

As with any other antenna, the AM trimmer
screw on the car radio should be adjusted for
stronger response of a weak signal near the top
of the AM band . FM peaking is unnecessary.

The accompanying literature is bilingual
(Germ an / English) , and provides adequate
mount ing and operating hints. Suggestions are
made for avoiding electrical interference due
to grounds .

To check the EA -50's claims, we compared
it with a full-size four-foot vertical antenna
element. An AM/FM radio using a common
antenna input was used to simulate an installa­
tion in a vehicle. Testing the antenna using
AM broadcasts, and FM as well, we found that
the EA -50 gave a good accounting of itself. Its
short length was certainly deceiving in term s of
ability to deliver strong signals on both bands .

In addition , the antenna worked quite well
on signa ls outside of the bands it was designed
for. For example, lower shortwave signals (up
to perhaps 10 MHz or so) were quite receiv­
able on the electronic antenna. Similarly, low­
frequ ency signals in the 200-400 kH z range
were quite readable using the EA -50.

Scanner buffs will be in for a disappoint­
ment , though . The EA -50 has a rather sharp
passband for FM-br oadcast, and rejects signals

EQUIPMENT REPORTS
continued from page 33

S-100 MOTHER BOARD
Exclusively ARKON's, the A6S1oo 6
slot mother board. designed for the
system builder using modern boards
where few slots are required . Provi­
sion for sernl-active terminatio n.
A6S1oo $24.95
S-100 edge connector ..
............ ............ $5. ea/6 for $25 .00.

SUPER S-100 XFORMER
Designed by ARKON, built by HAM­
MOND . A transformer that fits almost
all requirements in building a com­
puter power supply. Transform er no.
120165 uses standard line voltage
and provides 3 outputs:
8V at 18A for +5V supply.
28Vct at 4.5A for ±15V supply.
22V at 4.5A for disc drives.
A unique value $49.95

COLOR VIDEO MODULATOR
The ultimate APPLE [t~olor modula­
tor. Provides proper level shifting to
clean up the familiar smearing effects
of simpler modulators. Available at
the same price.
Assemb led and tested with die cast
case $49.95
Kit $24.95

arkon
kits

ASC II KEYBOARD KIT
60 key complete ASCII character set.
High est comm er cial qualit y key
switches. Uses a KR 2376 ST en­
coder IC. Output compatible with
TTL. Caps lock for upper case alpha
characters . Repeat key. Parity andl
or data invertab le. Positive and nega­
tive keypressed and strobe signals.
Requires +5V to + 30V at 100mA
Comp lete kit all parts $99.95

All ARKON kits arecomplete with PCB.
Logic Probe Kit, with case.... $24.95
RS232 to TTL Converter Kit ..$ 9.95
VD-1 Video Modulator Kn $ 8.95
ETI Sound Generato r Kn $44.95

In An Instant.
YOU CAN SAfELYPLUG AWAY

WITHOUTOVERLOADING
OR COMINGUP SHORT

®Yo ucan do it thanks to SGL WABER®
multipleoutlet strips. There are over
100 versati lemode ls with unsurpassed
quality workmanship. Each exceeds
National Electrical Code standardsand
is safety tested . Ideal for organizing
your work area and havingextra
outletsexactly where you want them.
Over 2,000 electronicdistributors carry
the SGL Waber line. Send for our free
24-pagecatalog , today!

SG L WABER Electric
A division of SGL Industries. Inc.
Dept. H -300 Harvard Avenue
Westvil le, New Jersey 08093
(609) 456-5400

CP/IO-I
An S-1OO system card. wired and
tested that will outperform the mass
market systems in versatility, price
and speed. II has all the CPU (8080)
disc control (1771) and 10 (8255)
needed for a disc based CPM sys­
tem. Interfaces, to all common 8" and
5' /. " drives. (Shugart, Memorex.
BASF, Siemens, Wang). Also fea·
tures EIA RS232 port (110 to 9600
baud), fu lly veco red int errupts
(TMS5501) , on. beard digital data

. separator, 2K bytes EPRO M, 24 fully
handshaked 10 lines, dual mapped
10, cassette interface on board. fully
buffered $495.00
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P.O. Box 603
Mentor, Ohio44060
[2161 354-21 D1
'rw'/..: 810-425-2250

In Europe, contact A P PROOUelS GmbH
8aeumlesweg 21 • 0 -7031 \llki l 1 • W. Germany

Tiger COl : Proper groundi ng, removal of
interfe rence-suppressor capacitors from the
coil, use of standard plugs, and low-resistance
ignition wires are a few of them.

Our tests
After the unit was assembled, checked for

wiring errors, and installed, it was time to try it
out. The test vehicle wasa 1975 Toyota Corol­
la station wagon. Several nearby hills would
make an ideal track for time trials.

In all, eight time-tria ls were run. For each
trial, the accelerator was floored at a dead stop
at the bottom of each hill. The ignition system
was alternated between original Toyota and
Tiger 500. The results were generally disap­
pointing. While Tiger literatu re said that im­
provements of up to 15% might be realized,

continued on page 104

Beearefu'..
Your bobby 1S e an obsession.
about tobeeom For a free catalog an:~~:bY.

. in the of your neares
The 1~ modH~~~;~fox1M system B~:edealer, SS~l 1~l::~:~a"

.~~~~~ld~~P~~~~I:~t~~do~~~~~~, ~~~~:?2~:1354-2101.
Indexe . r . 80
easier. . there are tWO ~~;~:o&~g~s INCORPORATED 19
For the beginner,ne for inte­
starter I?ack~. ~ne for discrete
grated CIrCUI E.' ch has its own
components. a
10 proiect booklet .

. t o Hobby-BloX,
OnceyoUy~~~ goingto get
lookout.
hooked.

Free Project-of-the-Month to Hobby-Blox purchasers!
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ous kit-building experience. It took him II/,

hours to build. When it was finished, an exam­
ination revealed that the product looked pro­
fessional. Power-switching components are ad­
equately heat-sinked by the die-cast aluminum
case.

It took less than a half hour to install the
little COl unit fully on a test vehicle. Direc­
tions were reasonably clear, althoug h some­
what sketchy in places. By looking at the
accompanying diagram, however, the owner
should have no problem completing the instal­
lation correctly.

Several alternate installation diagrams are
included for a variety of different ignition sys­
tems. The diagrams are clear, and the parts are
of good quality.

A number of precautionary measures must
be taken to insure proper operation of the

CIRCLE 105 FREE INFORMATION CARD

Tri-Star Tiger 500
Capacitive Discharge

Ignition

THERE ARE MANY AFTER-MARKET DEVICES

sold to improve automotive performances. A
prime target for improvement is the ignition
system. Various schemes are available, most of
them electro nic.

The Tiger COl (Capacitive Discharge Igni­
tion) system uses an electronic-switching ap­
proach to increase engine performance. Sili­
con-controlled rectifiers are used to pulse the
ignition coil. Tr i-S tar , the manufact urer ,
claims that the system will increase gas mile­
age up to 15%, reduce maintenance, and
improve performance. That' s an unbeatable
combination if it works!

Theoretically, a capacitive discharge igni­
tion should improve automotive engine perfor­
mance several ways. It increases spark voltage,
enhancing fuel combustion. At the same time,
horsepower is increased. Because of the shorter
spark time, spark plugs should last at least
50,000 miles. Because switching is done by the
COl system, the points hardly know they are
being used. Expect considerable life from them
as well. Cold starts should also be improved
because of the higher spark voltage of the COl
system.

The COl ignition is designed to work with a
12-volt ignition system, using either a genera­
tor or alternator. Triggering may be provided
by breaker-type or breakerless points. Input
amperage ranges from .6 to 6 amps, depending
upon engine RPM . Output pulse rises to a
peak in .3 to .35 ILSec. There is .15 Joules of
power available for each pulse. Minimum fir­
ing voltage is 5.5 volts. Output voltage (using
the original ignit ion coil) will be 30,000 volts
(engine is cranking and the battery voltage is
reduced to 8 volts) to 45,000 volts (500 RPM
engine speed) . Peak spark current is .175
amps. The Tiger COl weighs 2 pounds and
measures a compact 41/ , X 3 X 5 inches.

The Tiger 500 is available both factory­
wired, and as an easy-to-assemble kit. The PC
board is clear ly labelled, parts are high quality,
and the assembly manual is excellent. It even
provides periodic self-checks to insure proper
assembly.

To test the ease of assembly, the kit was
given to a high-school student with no previ-

outside of that range quite sharply.
We would judge the best applicat ion for the

EA -50 to be where low-profile reception of
AM and FM broadcast signals is desired.' As
with most other products, this antenna works
best (if not exclusively) doing the job for
which it was intended-and it does it well.
Suggested retail price is $52.90. R-E
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Simulated TV Reception

,

rIlE:NATIONAL I /(TS~~I~ng~,.....

DlSTECHNICAL ~" ' IndU:Ino~~:;:
SCHOOLS ~: ' .I t.:"J-

c,

o Check if interested in G.!. information,
o Check if interested ONLY in classroom training in Los Angeles.

Name Age __

Address _

Apt. City _

State Zip ---

-- ---_.------_._.---- -_.. _/
NATIONAL TECHNICAL SCHOOLS j;,c;
4000 South Figueroa Street, Dept. 206-011 ..::-......~~l
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

~. __.._---_.-._.._-----_..__ ._--------

IN FACl: NTS ELECTRONICS
PROGRAMS INCLUDE THE

WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EOUIPMENT EVER

FERED BY ANY HOME STUDY SC

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

1. The NTS/HEATH H-89 Microcomputer features floppy disk stor­
age, "smart" video terminal , two Z80 microprocessors, 16K RAM
memory, expandable to 48K. Available in NTS's Master Course in
Microcomputers.

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit
featuring an on-board 20 column alphanumeric printer with 20
character display. A 6502-based unit 4K RAM, expandable.
Available in NTS's Microprocessor TechnologyCourse.

3. The NTS/KIM-l Microcomputer A single board unit featuring a
6 digit LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with 1K
of RAM memory, expandable. Availal;>le in NTS's Master Course in
Electronic and Industrial Technology.

Now, for the first time, you can learn all about micro­
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll
show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming.

Then, to learn how to localize microcomputer problems
and solve them, you'll experiment and test with a digital multi­
meter and other testing gear.

But most Important, you get to assemble and work with
today's most sophisticated microcomputers, not home-made
training devices. We believe this makes learning a lot more
relevant and exciting.

In fact, production-model equipment is featured in all
NTS electronics programs. .

Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25" diagonal) you actually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your choice.
NTS also offers course in Auto Mechanics,

Air Conditioning and Home Appliances. Check
card for more information.
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True RMS capability
at an affordable price

Now you can measure the exact power content
of any signal - regardless of waveform. Beckman
delivers the new TECHTM330 multimeter with
tru e RMS capability and many more fine
performance features for just $2 10.

Unl ike most multimeters calibrated to read only
the true powe r conten t of sine waves, the
TECH 330 extends its true RMS capability to
give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switch ing power
supp lies, f1yback powe r circuits, SCR or TRIAC
cont rolled powe r supp lies or any other circu it
generating a non-sine signal.

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that's
not all you can expect from Beckman's
top-of-th e-line mu ltimeter.

Measurem ent Comparison Cha rt

Waveform s
Average

Beckman Correc t
(Pea k = 1 Volt)

Responding
TECH 330 Readin g

Me ter

Sine Wave

O r~
O.707V O.707V O.707V

Full Wave Rectified Sine Wave
O.298V O.707V O.707Vor'Y'VV'.rv'.r-v\r-v\

Half Wave Recti fied Sine Wave
O.382V O.500V O.500V

O~

Square Wave

oJUlJUlJ1.fU1JU1 1.110V 1.000V 1.000V

Triangul ar Sawtooth Wave

of\/V\NVVVVV' O.545V O.577V O.577V

You also get 0.1% basic de accuracy, instant
continuity checks, 10 am p current ranges , a
separate diode test function, 22 megohm de inp ut
impedance, and an easy-to-use rotary switch.

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

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still per for m up to spec. And to further ensure
relia ble, tro uble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding, 2000-ho ur battery life, gold switch
contacts, and fewer electron ic components
to worry about.

Add another dimension to your world of
electronics . Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman's complete line of digital multimeters,
starting at $120.
For your nearest distributor , or a free brochure :

CALL TOLL FREE
24 HOURS A DAY, 7 -DAYS A WEEK

1-(800)-821-7700 (ext. 517)
in Missouri 1-(800)-892-7655 (ext. 517)

BECKMAN
CIRCLE 65 ON FREE INFORMATION CARD



Pay-TV puts cable-quality programming on the
air. This is the inside story of the methods used
by broadcasters to insure privacy.

PAY-TV
DECODER

Copyright e 1979 by Or ion Picture Company

conditions, However. current tech­
nology has played a part in the recent
success of tho se sys tems: Decoders in
use today are a complete receiver
which merel y attaches to the antenna
terminals of the subscriber' s set. Con­
trast that to earlier designs which re­
quire connections inside the set to the
sy nc. video , audio. and other signals.

Pre sently . five different encoding
sc hemes have been author ized by the
FCC: at least three of them are in use
now. All of tho se systems use esse n­
tially the same approach to encoding
the signal. Either the audio chann el is
taken off the main channel and put on
a subcarr ier. or another audio channel
is adde d somewhere in the composite
signal. usually below the video carrier.
Th e video is enc oded by removing,
suppressing. or masking the sync
pul ses: that disables the receiver ' s
sy nc-separato r circuit. A viewer who
received such a sc rambled signal on
a normal recei ver would see no co­
herent pictu re and would probably
hear a "bark er " or announcer telling
him how much he was missing by not
bein g a subscriber!

NOTE:

D. LANDFEAR

The legali ty of the use of pri ­
vately-owned devices to decode
subscription TV broadcasts is
current ly the subject of much de­
bate and pend ing lit igat ion . The
subscription compan ies have
taken the position that decod ing
of broadcasts without payment is
" theft of serv ice " and the FCC has
issued a notice to the effect that
subscription-TV decoders are sub­
ject to FCC approval.

This article merely expla ins how
such decoding devices are built
and used, and you should obta in
independent advice as to the pro­
priety of its use depend ing upon
your individual circumstances.

ONE OF T HE FASTEST GROWING TV MAR­
ket s tod ay is the subscription-TV. or
pay-TV . business. Most pay-TV broad­
casters use one of the sta nda rd UHF
o r VHF channels but transmit an en­
coded. o r scrambled, picture. In order
to watc h those scrambled signals, a
subsc ribe r need s to have a decoder
atta ched to his set. Subscription TV is
much like cable TV ... without the
ca ble.

New pay-TV stations are coming on
the air every month: and with over a
million subscribe rs already watch ing,
the prospects for still more stat ions are
indeed good, All of those sta tions offer
approxi mate ly the same fare: During
prime time they show full-length movies
and spec ial-event features, such as
night-clu b acts and sport ing event s.
A spec ial bonu s for the ir monthl y sub­
sc ription fees is that the subscribers
a re never subjec ted to commercials.

Pay TV isn 't based on any new tech­
nology: indeed , the technique of scram­
bling TV pictures is almos t as old as
TV itse lf. In the past there have been
at least a dozen different pay-TV
sc hemes that have come and gone be­
cause of cos t. comple xity. or market



CONNECTION POINTS FOR PAY TV UNSCRAMBLER are Indicated In block diagram. A thorough
schematic will be necessary for you to locate these points In your own TV receiver .

CONNECTIONS TO TV SET(S)
Connecting the adapter to a TV

receiver will require some amount of
" digging" and TV knowhow on the
part of the builder. There are two pos­
sible ways to use the adapter: The TV
receiver with the adapter installed can
serve as the monitor on which the
program is watched; or the program
can be watched 011 a second TV re­
ceiver tuned to the channel 3 or 4 out­
put of the adapter's RF modulato r.

To install the adapter it will be
necessary to find the following con­
nection points in the receiver:

• Power (12 volts or greater)
• Audio-detector output
• Emitter(s) of one or more video

IF-gain stages
• Video-detector output

The diagram at the left shows a sim­
plified block diagram of these con­
nections, and each will be discussed
next month.
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sary to transmit synchronizing (or
sy nc) pulses. Those pulses are used to
insure that the scan begins at precisely
the correct time . Both vert ical- and
horizontal-sync pulses are used for this
purpose .

A vertical-sync pulse define s the
beginning of each frame and field (half
a frame) and a horizontal- sync pulse
defines the beginn ing of each line. In
addition to sync pulses, there is an
additional signal called a blanking
pulse. To understand the purpo se of
the blanking pulses, recall how the
raster scan goes line-by-line from left
to right down the screen. In order for it
to get from the end of one line (or one
frame) to the beginning of the next,
it must sweep back or retr ace its path .
However, during the brief period when
it is doing that , it is necessary to turn
off the beam, or blank it . That is the
function of the blanking pulse . The
sync pulses are superimposed on the
blanking pulses .

What happens is that every time the
beam sweeps to the end of a line, or
frame, it is extinguished or blanked by

. the horizontal or vertical blanking
pulse, respectively , before it is' reset
to the beginning of the next line , or
frame, by the sync pulse.

Now, suppose we alter the charac ­
teristics of the sync pulses, or even
remove them entirely. What happen s?
You guessed it-a mess on the screen
instead of a picture. The waveforms of
a scrambled signal have these charac­
teristics: non-standard sync and blank­
ing pulses. That non-standard signal
is compared to a standard signal in Fig.
I, which represents about IY.z lines of
video information as viewed on an
oscilloscope. The upper trace repre ­
sents a normal video signal and the
lower trace a scrambled one .

Note that in a standard signal, the
horizontal-blanking pedestal estab-

1

The significance of the pilot tone and
unusual waveform will be made clear
below.

How scrambling works
First, let's review the characteristics

of a standard TV signal. In orde r to
produce a picture, the entire face of the
picture tube is scanned line-by-line,
starting at the top left and continuing
to the right and down, in what is called
a raster scan. Each complete scan is
called a frame, and takes 1/30th of a
second to complete. During that 1/30th
of a second, however, 525 lines are
transmitted. Therefore, in one second,
there are 525 x 30, or 15,750 lines
transmitted: In order to produce a co­
herent image on the screen, it is neces -

WHITE
LEVEL

"BLACKER
THAN BLACK"
(HORIZ.SYNC) - - - -Jl-

BLACK 1'1LEVE L I I I
I I I

'[ ! i: 1~~jl,,'~11~111111~..·'IIIIIIII~ :
~~~li - - ----r1 1 1 1 .l.

T T T r
I I I I I

~~1~ --- --\ : i : : ,~,tlft') i _ 1
1

i i ~~ ", , II r~ \1\I~j
I I VIDEO )1

: I I I I
---t+1 f-+- HORIZONTAL SYNC I

I I I I
I -I I'+-COLDR BURST I

-+l I+--HDRIZONTALBLANKING I

I- ONE LINE -I
FIG. 1-NOTE DIFFERENCES In horlzontal-blanklng Intervals between normal (top) and encoded
(bott om) signals.

All three of the encoding system s
now in use throughout the country
make use of one variation or another
on that theme . The unscrambler de­
scribed below works for only one of
those three systems but the principles
invol ved are applicable to all of them .

To det ermine whether the system
used in you r area is the same as the one
discussed here, there are two things
you can do. The simplest is to check
for the presence of a 5.750-kHz pilot
tone at the audio detector of your TV
set. If it' s there, you're all set . The
other is to use your scope (prefer­
ab ly dual-trace) to observe the video
waveform. If it matches that shown at
the bottom of Fig. I, once again, you're
on the right track.
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b

FIG. 2-ALTHOUGH DESIGNEDfor other purposes, the LM1800and LM1889can be used In decoding
applications.
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nize the blanking pulse, then it can 't
recognize the color-burst signal either ;
thus, the set's color circuitry is either
unsynchronized or doesn't work at
all. So just by changing one part of the
signal-the blanking pulse-it is pos­
sible to destroy not only the picture
sync but also the color sync.

All that has been done to the scram­
bled video signal has been to reduce
the horizontal blanking-signal level
below the video-signal level. To recon­
stitute the picture, all that is required
is to restore everything to its original
level s. That can be accomplished very
simply by momentarily increasing the
gain of the TV receiver during the
horizontal-blanking interval. The trick
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lishes the black level for the line. The
sync tip is in the "blacker-than-black"
region . In the non-standard signal,
however, there is no clearly recog­
nizable blanking pulse. Thus , there's
no black reference; the video signal
itself is seen in the " blacker than
black" region by the set , making syn­
chronization impossible. It should
also be noted that during the horizon­
tal-blanking interval, a color-synchro ­
nization signal is also transmitted. That
signal, called the color burst , is used
to synchronize the color-detection cir­
cuit s in the TV set. With a normal
signal, the set' s circuitry expec ts to
see the color-burst signal during a
specified interv al. If it doesn't recog-

PARTS LIST

Resistors Y2 watt, 5%
R1, R28-470 ohm s
R2-10000 ohms, potentiometer
R3-22000 ohms
R4, R5-3900 ohms
R6, R7-100,000 ohms, potentiometer
R8, R21-1000 ohms, potentiometer
R9, R10, R26-15000 ohms
R11, R27-100,000 ohms
R12, R13, R2G-10000 ohms
R14-R16-not useq
R17-2200 ohms
R18, R19-not used
R22-75 ohms
R23-1 00 ohms
R24, R25-240 ohms
R29-1000 ohms
Capacitors
C1, C15-10flF, electrolytic
C2, C8-1 .0 ~F electrolytic
C3-0.033 IJF ceramic disc
C4-0.003 J.lF ceramic disc
C5-470 pF, mica
C6, C7-0.0221J.F ceramic disc
C9-0.0047 J.lF polystyrene or mylar
C1G-0.0047 p.F polystyrene or mylar
C11-100 pF ceramic disc
C12-C14, C27-0.1 p.Fceramic disc
C16, C17-not used
C18-22 pF ceramic disc
C19, C2G-0.OO1 J.LF ceramic disc
C21-56 pF mica
C22-82 pF mica
C23, C26, C28-C3G-0.01 J.LF ceramic disc
C24-1 000 IJ.F electrolytic
C25-6.8 J.LF tantalum electrolytic
Semiconductors
01-1N914
02-not used
03-06-1 N4001
LE01-jumbo red LED
IC1-LM1800 PLL FM stereo demodulator
IC2-74123 dual retriggerable monostable

multivibrator
IC3-LM741 op amp
IC4-LM1889 TV video modulator
IC5-7812 12-volt positive regulator
IC6-78L05 five-volt posit ive regulator
Q1-not used
Q2-MPSA05
L1- 0.068 IJ.H slug-tuned coil (2V2 turns

#18 wire on V2-inch form ) (J'w. Miller
48A77MPC or equivalent)

L2-7-12 J.LH slug-tuned coil (J.W. Miller
23A105RPC or equivalent)

S1-SPST switch
S2-SPST or OPST switch
T1-14-18-volt , one-amp transformer

(optional) ,
Miscellaneous: PC board , phono jack ,
vestigial sideband filter FL-1 (Plessey
SW300 or equivalent-optional), solder,
IC sockets, etc.

NOTE: The following are available from
Micro-Mart, 552 Summit Avenue, West­
field, NJ 07090 (Tel. 201-654-6(08) or
Sterling Technology, POB 5929, Incline
Village, NV 89450 (Tel. 800-538-9787
except CA. CA residents call ~2­
9238): Etched & drilled, aolder-plated
PC board with Instruction manual, $20.00;
PC board only, $15.00; kit of all parts with
manual, $69.00. Visa and Mastercard
accepted, please add tax where appli­
cable. All prices postpaid within con­
tiguous 48 states.
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FIG. 3-A SIMPLE PAY-TV DECODER uses just four IC's and a transistor.

"Now tell me how smar t you are!"

used to retrieve the signal. The only
difference bet ween the ste reo system
and thi s system (other than the choice
of frequencies) is in the way the signals
are retrieved on the output. In a stereo
sys tem, the main-channel signal is
added to the sub-canier signal to pro­
duce two separate channels. In the
unscrambling applicat ion, the main­
channel signal is subtracted, and only
the subca rrier signal is used.

Block diagrams of both the LMI800
PLL stereo decoder and LMI 889 TV
video modulator fC' s are shown in
Fig. 2 to help you unde rstand the work­
ings of the unscrambler.

The circuit
Fig . 3 shows a schematic diagram

of a decoder circuit. Assume that the
circuit is connected to a TV receiver
tuned to a scrambled broadc ast. The
outputs from the TV 's audio and video
det ectors are connected to points " A"
and " V" respectively.

The signal from the TV audio detec­
tor is applied to pin I of IC I, a PLL
FM-stereo demodulator, through C I I.
a lOO-pf coupling capacitor. That ca­
pacitor removes most of the main­
channel inform ation while allowing the
high-frequency subca nier and pilot
carrie r to pass through. The pilot car­
rier is used to phase-lock a 15.75-kHz
oscillator that' s part of IC 1. The free­
running frequency of the oscillator is
determined by R2, R3, and C5. Phase­
lock is indicate d by LED I, which lights
when lock occurs.

The audio outputs appea r at pins 4
and 5 of IC I; the y would normally be
the left- and right-channel outpu ts if
a stereo signal were being decoded.
However , since the intent is to recover
only the subcarrier audio , tho se signals
are applied differentially to a 741 op­
amp. IC3 . The main-channel compo­
nent is in phase at both the invert ing
and non-inverting inputs and is can­
celled out by IC3. Since the subcanier
signal is 1800 out of phase with itself at
tho se two pins, it is not can celled and
appears at the output of IC3.

Next month we will finish discussing
how the dec ode r work s and will show
you how to construct such a device.
We will also provide step-by-step in­
structions for connecting it to your own
TV set. R-E

the number of horizontal-sync pulses
generated in one second. Obviousl y
there is some correlation here .

The pilot-canier signal can be used as
a timing reference to recreate the sync
and blanking pulses. The pilot carrier
generates a 15.75-kHz square-wave
signal in a decoder IC such as an LM
1800. That signal in tum is used to
trigger two cascaded one-shot multi­
vibrators that produce a gate pulse of
exactly the same width and phase as
the horizontal-blanking pulse. That
gate pulse is used to increase the IF
ga in of the TV receiver durin g the
horizontal-blanking interval , restorin g
the sync- and blanking-signal strengths
to normal.

The method is the same as the one
used to transmit the difference infor­
mation that produces an FM-stereo
signal. And, since the same process is
involved, the same hardware can be

All A20
lOOK 10K

A13
10K

+12V

+ -C1 5 A12 C21,56pF
10liF 10K +12V

2 8
e

-= A21 3
lK 4

-= 13
IC4

C18 lM1889

All 22pF

2.2K

®
+12V

An un crambl er
Let' s digress for a bit and talk about

the sound. As you will see, there is a
ve ry impo rtant co rrelation between the
so und and the restoration of the sync­
and blanking-pulses. Program audio
is transmi tted via a 31.5-kHz sub­
carrier. Th e information on that sub­
canier is a double-side band , sup­
pressed-carrier signal. In order to
demodulate it, a reference signal, or
pilot carri er, is required. The frequenc y
of that pilot carrier is one -half the
modulat ing-carrier frequ enc y (31.5/2 =
15.75 kH z). That number-I5.75­
is the horizontal-line frequency we
talked about earlie r, and represent s

is to know exactly when to incre ase the
gain. Since the video signal is such that
the blanking pulse is almost unrecog­
nizable , perhaps we should look else­
where .
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ELECTRONIC
ENGINE
CONTROL
SYSTEM

COMPOSITE
PRESSURE
CONTR OL

SECONDARY AIR
CONTROL ELECTRONICS

IN YOUR
NEXT CAR

Microprocessor-based tech­
nology is making your car's

engine a more efficient machine.
It's bringing about other

improvements, too .

MARTIN BRADLEY WEINSTEIN

A G. 1-FORD'S MICROPROCESSORCONTROL UNIT controls carbon monoxide, hydrocarbon, and
nitrogen-oxlde engine emissions. An oxygen sensor In the engine's exhaust manifold monitors the
content of the exhaust and signals the electronic control unit to adjust the air/fuel mixture In the
carburetor to maintain the precise mixture for proper operation of the catalyst.

Looking Under the Hood

MICROPROCESSOR CONTROL UNIT

FIG. 2- FORD'S ELECTRONIC ENGINE-CONTROL system senses Internal and exte rnal engine
parameters of the engine, then adjusts the air/ fuel mixture, spark timing, and exhaust-gas recircula­
tion for optimum engine performance. At 55 MPH, the system can read seven engine parameters and
adjust six engine functions In less than one engine revolution.

LAST MONTH, IN PART ONE OF TH IS FOUR­
part se ries, we looked at electronics
and how it was being applied in the pas­
senger compartment in the new breed
of automobiles from Detroit. We looked
at digital dashboards and trip computers.

This month, we continue with a look
at how electro nics is being applied un­
der the hood-engine controls.

Ford claims the " fastest and most
versatile interact ive electronic control
system in the automobile industry...
probably two years ahead of its closest
competition in the use of electronic
control systems."

The New Chrysler Corporation offers
what " company engineers believe...is
the world ' s only known continuous-flow
method of electronic fuel inject ion. "

Cadillac, the creme de la creme of
OM, claims to provide 1981 model
buye rs " with one of the most advanced
engine control, fuel-meteri ng, and
emissions-monitoring systems in the
automotive industry."

Disregarding for the moment the in­
dustry's penchant for claims of superi ­
ority, we find some fascinating new ap­
proaches to electronic engine control,
continued development of some recent
trends, and a surprising degree of in­
genuity and sophistication.

Here 's a closer look at what's changing
under the hood, in and around the
carburetor, through the ignition system,

and inside the cylinders . You don't
have to know much about engines to
follow this-and, even if you are an
automotive expert, there is a lot to be
learned from these new tec hnologies.

The Ford EEC and MCU
Like so many other improvements in

the engine compartment, Ford 's icro­
processor Control Unit (MCU}-shown
in Fig. I- and Electronic Engi . Con-
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SHOULD ANYTHING EVER MALFUNCTION In this Cadillac engine, an Electronic Control Module
will take over and do Its best to keep the car running until service can be obtained. .
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tro l (EEC) system-shown in Fig. 2­
evo lved from stiff federal emission re­
quirements, and even stiffer ones in
California.

The MCV evolved from a unit intro­
duced on some 25,000 Ford vehicles
sold in California in 1978, and will
have appeared on some 597,000 Fords
by the end of the 1981 model year .
Inputs to the microprocessor include
engine speed and temperature , throttle
position, and the oxygen content of the
gases in the exhaust manifold. The
microprocessor analyzes those con­
ditions and controls the fuel-air mix­
ture (lean) in the carburetor.

EEC broadens the scope of engine
sensing and control. That system , first
available in its third generation as EEC­
IlIon top-of-the-line Ford 5;8-liter en­
gines in 1980, monitors both air and
engine temperature, both throttle and
crankshaft position, composite pres­
sure , and exhaust gases . It control s fuel
injectors, exhaust-gas recirculation
(EGR), ignition timing, and air intake.

EEC-IV, which is the next gener­
ation system, offers even more im-

FIG. 3-CHRYSLER'S ELECTRONIC FUEL-INJECTION system replaces the carburetorwith a complex
pod of electronics, sensors and electromechanical devices.



pro vements, according to Ford VP
John Betti . " It will be severa l times
faster than our present sys tem, have
20% more memo ry efficienc y, and it
will accomplish that with two-thirds
fewer LSI chips... meeting more strin­
gent emi ssions standards for oxides
of nitrogen... plus Federal tamper­
resistance and altitude-compensation
standards."

Chrysler's EFI
Remember when Frank Sinatra drove

his new 1981 Imperial off the line last
summer? That was the first car with
Chrysler' s "continuous-flow" Elec­
tronic Fuel Injection (EFI) system, a
rather remark able accumul ation of
technology.

EFI controls the amount of fuel
pumped from the tank, the mix, and the
spark adv ance; that is based on air and
fuel temperature and flow, engine speed,
coolant temperature, throttle position,
exhaust-gas oxygen content, and more.
There 's no choke, no separate idle­
metering sys tem, no separa te wide­
open-throttle metering system, no
diaphragm-type fuel pump , and no spe­
cial sta rting procedure . See Fig. 3.

There are three major part s to the
EFI system. In the fuel tank , in addi­
tion to the usual plumbing, there ' s an
electric turbine pump and several check
valves.

In the air-cleaner assembly, there' s
an air-flow metering sensor, EGR
vacuum sensing, and both metering and
ignition -control electronics modules.

Third is the throttle body assembly,
including the fuel-control pump and its
power electronics, fuel-flow sensing,
pre ssure-regulating valve s, spraybars,
and an automat ic idle speed motor. See
Fig. 4.

Here, Chrysler Engine Electrical
Engineering Chief Engineer E. W.
Meyer, Jr., explains how the system
works :

Basically. the computer senses the
flow of air into the engine, the flow
of fuel and oxygen content in the
exhaust gas. It compares those
signals to an ideal calibration . When
any of the signals is different from
the calibration, the computer signals
the control-pump motor to delive r
more or less fuel , depending on
whether the air/fuel mixture is too
rich or too lean .

The pump in the gas tank sends
fuel to the control pump. The con­
trol pump takes a small por t ion of it
(see Fig. 5) and delivers the fuel at
21 pounds-per-square-inch at idle
th rough the fuel-flow senso r and
the fuel-delivery regulator valve,
into the delivery spraybar, and then
through the nozzles of the spraybar
and into the engine.

Since the openings are fixed,
pressure has to vary to deliver more
fuel at higher speeds, up to 60 psi.
The spraybar is designed to pro­
du ce an even flow of fuel at low

FIG. 4-THE AIR-CLEANER AND THROTTLE-BODY assembly In Chrysler's Electronic Fuel-Injection
system contains the fuel-eontrol pump and power electronics, fuel-flow sensing, pressure-regulating
valves, spray bars, and automatic Idle speed motor.

FIG. 5-FUEL FLOW In Chrysler'S Electronic Fuel-Injection system is measured, monitored, metered,
and manipulated by electronics.

FIG. 6-THE AIR-FLOW SENSOR In Chrysler'S Electronic Fuel-Injection system contains blades that
swirl the air as It enters a vortex. centrifugal effects makes the air pressure lower at the center of the
vortex, higher at the outside. As the swirling air expands, the low-pressure center begins to rotate
around the wall . A silicon pressure-sensor pulses faster as the air flow Increases, and slower as the
air flow dec reases, proViding air-flow data to the combustion computer.
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FIG. 7-eHRYSLER'S FUEL SENSORIs essentia lly a paddlewheel flowmete r with an optoelectronic
Interrupter providing a pulse rate proportional to fuel-flow rate.

RG.8-SIGNAL PROCESSINGIn Chrysler's ER system. Block diagram gives you some Idea of the
complexity of the system. The air and fuel one-shots are of opposite polarity, resulti ng in a con­
tinuously variable net charge on the Integrator and extremely flne control of the duty cycle of the
drive pulse to the pump-control transistors.

EFI maintains the quality of the
air/fuel mixture by arranging the
throttle blades and bore in geometri­
cal relationships that make the in­
ducted air shear, entrain , and dis­
tribute the fuel evenly to each
cylinder.

Chrysler's EFI is on the 1981 Imperial
318cm V-8 engine. If you're fascinated,
stop by a dealer for a look under the
hood.

Cadillac's OFI and MO engines
Modulated Displacement (MD) and

Digital Fuel Injection (DFI) are the
tricks Cadillac's new 6.0-liter engine is
up to . It's an eight-cylinder engine-no,
six-no, four-hey, hold on there!

MD is an electromechanical system
that calls up 4, 6, or all 8 cylinders, de­
pending on driving requirements, based
on commands from a controlling micro­
processor to four engine-valve selector
units . Those are capable of simul­
taneously deactivating both the intake
and exhaust valves of the cylinder. (See
Fig. 9.) And modulated displacement is
just one factor in that remarkable engine.

Digital Fuel Injection (DFI) uses elec­
tronically pulsed fuel injectors under
the control of the Electronic Control
Module (ECM), central intelligence for
all systems under the hood .

The ECM monitors manifold absolute
pressure, ambient barometric pressure,
engine-coolant temperature, intake­
manifo ld air mixture temperature, en­
gine speed, and throttle position. It
computes ignition timing and air/fuel
mixture requirements and controls
them ; and it also relays sensor data
both to the cockpit (dashboard) systems
(like MPG Sentinel and Cruise Control)
and to a service-diagnostics connector.

Idle speed is programmed into the
ECM memory and is maintained re­
gardless of whether or not the car is in
gear, the air conditioner is on, or any
other change in engine loading is intro­
duced. That is said to reduce stalling,
improve fuel economy, and eliminate
idle adjustments.

The ECM also actively participates
in a number of continuous diagnostic ­
checking routines, which result in one
of the industry's most intelligent "idiot
lights" ever, one marked simply CHECK
ENGINE. The ECM monitors the engine
control system, sensors, and actuators
for proper operation. Any malfunction,
no matter how temporary, is memorized.
The CHECK ENGINE light is turned on.
Nominal values are substituted for criti­
cal sensors until repairs can be made.
And when you eventually get the car to
the repairman, he can tell what's wrong
by instructing the ECM to display the
fault code on the digital dashboard dis­
play that is normally used as part of the
climate-control system.

continued on page 8/

speeds. At higher speeds , a second
sprayba r, the power spraybar, opens­
to deliver the fu ll amount of fuel at
the co rrect pressure. Fuel that is not
needed for a given speed automati­
cally returns to the tank through the
return check valve and return fuel
line .

The air and fuel sensors report
the vol ume of f low. The air and fuel
sensors are shown in Figs. 6 and 7.
Three additional sensors c~ange

the vol ume readings to mass read­
ings. Basica lly, the signals from the
two tlowrneters trigger one-shot
pu lses of opposite polarities. Those
are fed into an integrator, which
controls the pump motor. The block
diagram of the signa l processor is
shown in Fig. 8.

CYUNDER INACTIVECYUNDfR ACTIYE

1981 6.0LITER
MODUlATED DISPlACEMENT

OPERATION
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FIG. ~CADILLAC'S MODULATED DISPLACE­
MENT system activates 4, 6 or 8 cylinders, as
required.
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COMPUTER/TV

INTERFACE
A SHORT TIME AGO I BUILT A SMALL MI­
crocomputer. As it neared completion,
I realized that, since it had a compos­
ite video output, I would need a video
monitor to use it. Because of my low
budget, I decided to convert a 12-inch
black-and-white TV set for this pur ­
pose. As is well known, you cannot
connect an AC/DC TV set to a trans­
former-based computer without run­
ning the risk of electrical shock or of
blowing up one or the other. ..or all of
those . Therefore, I decided to build a
circuit that would couple the computer
to the TV set using optoisolators to
separate the two electrically.

The circuit I designed is simple in
concept, inexpensive, and not very
critical with respect to parts-replace­
ment or wiring. It can be built using
wire -wrap or point-to-point wiring
techniques on perforated construction
board.

The one sensitive are a, however,
is the speed of the components used .
Because the video rate of a 64-charac­
ter line , using 5 x 7 dot-matrix char­
acters with one space between char­
acters (the output of the video board
I am using) is about 8 MHz, high-speed
components must be used .

Ordinary analog optoisolators won't
even begin to do the job-they're much
too slow . Instead, I used a digital de­
vice . the HP-5082-4360. that can run

Any black-and-white TV
set can safely serve as a
monitor for your computer
when you build this inex­
pensive optically-isolated
interface.

DAVID E. CARTIER

at speeds up to 20 MHz . Similarly,
the NE529 comparators used in the
circuit are high-speed devices.

Theory of operation
To understand how the analog TV

signal is turned into a digital one for
the optoisolators, refer to 'Fig. 1. It
shows an idealized video waveform of
the kind generated by the computer' s
video-board circuitry. You can see that
only three voltage-levels are really
involved. The sync level is at or near
ground potential-close to zero volts.
Black (the background) is at about 0.5
volt and white (the color of the char­
acters) is around one volt. By using

comparators to check the level of the
video signal against referen ce voltages
for black, white, and sync, it is pos­
sible to separate those three pieces of
intelligence and then pass them through
the optoisolator circuitry as logic­
"highs" and Iogic-vlows".

The complete circuit is shownin Fig.
2. The composite video signal from the
computer is input at J I and supplied to
the inputs (pin 3) of two NE529 high­
speed comparators.

To recover the sync signal, ICI is
referenced by resistor R4 close to-but
slightly above-ground potential (about
0.1 volt) . That is done because a TTL
or CMOS logic " 0" actually may be
slightly higher than zero volt. Since
the sync pulse is the low-leve l part of
the composite video signal, IC I pro­
duces an output pulse for eac h sync
pulse and ignores the video- the video
level never gets that low.

On the other hand, IC2 has its refer­
ence voltage set higher by R3. to ac­
commodate the video port ion of the
signal. That resistor is var iable so as
to make it easy to define the threshold
level at which black turns to white.

Two outputs are availab le from the
NE529's. inverted and non-inverted. I
used the inverted output to comple­
ment the inverted output of the opto­
isolators. (The two invers ions restore
the signal to its original polarity. )
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CHARACTER DOTS PARTS LIST

FIG. 1-COMPOSITE VIDEO SIGNAL from computer's vid eo board has three main components :
sync, black, and white.

COMPONENT LAYOUT Is not crttIcal. -n-trip at upperofight holds bridge rectifier. Use of DIP headers
slmpllfl es mounting and connection of reslators and small capacitors.

WHITE LEVEL - - - - - - - - - - -
Resistors 14watt, 5%
R1, R2-4700 ohms
A3--5000 ohms trimmer potentiometer
R4-100 ohms
R5, R6-560 ohms
R7-3600 ohms
RB, R1D-2200 ohms
R9-10000 ohms
Capacitors
C1, C2-1000 J.LF, 15 volts , electrolytic
C3-C5-.1 p,F ceramic disc
Semiconductors
BR1-full-wave bridge rectifier, 50 PIV,

1 amp
IC1, IC2-NE529 high -speed comparator

(Signetics)
IC3, IC4-HP-5082-4360 or 6N137 opto­

iso lator (Hewlett-Packard)
IC5, IC6-7805 five-vo lt positive voltage

regu lator
T1-12.6-volt , 100 mA, center-tapped

transformer
J1-female BNC connector
S1-SPOT switch
Miscellaneous: perforated construction

board, IC sockets, 75-0hm coaxial ca­
ble, heat sinks , etc.

NOTE: If unavailable from your usual
supplier, the optolsolators may be or­
dered from: Surplus Electronics, 9600
Baltimore Boulevard, College Park, MD
20740 for $4.95 each, postpaid. Visa and
Mastercard accepted. MD residents add
5% tax.

With the sync and video components
of the signal separated and translated
to logic states, the individual signals
are fed to the opto isolators, IC3 and
IC4. Those Ie's can sink 13 rnA with
just 5 rnA of input current , and that is
well within the drive capabilities of the
NE529 comparators.

The video recombining network ,
continued on page 80

-f-------1 VOLT (NOMINAL)

- - ----- -
0.5 VOLT (NOMINAL)

- -------
BLACK LEVEL- - - - ­

I

SYNC - - - - - - -I I I

I -+l I.- HORIZONTA L BLANKI NG
--i ~I"--- HORIZONTAL SYNC

B+

'-'-~""","----4~--+_ TO CONTRAST
CONTROL

I Sl

I
I
I
L _

[TYPICALrV
I CONNECTION

: +12V (TV·SIDE)

I
I
I
I
I

RS
10K

RIO
2.2K

R8
2.2K

R7
3.6K

6

+5V(TV·SIDE)

-8V

.,J;,. COMPUTER·SIDE GRO UND

~ TV-SIDEGROUN D

NOTE:

R2
4.7K

~ R4

llODn

3 .....---''''--...-.,
'-II------=--l

4

+5V(COMPUTER-SIDE)

COMPOSITE
VIDEO

INPUT---.-+-~_---.!~J.:....-=-......J'l

FIG. 2-TWO SEPARATE GROUND SYSTEMS are used by the Interface. Make absolutely sure that
each ground Is made to the proper system!
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FIG. 42-MOTOR-DIRECTION INDICATOR uses
twelve volts. Diodes and resistor reduce volt­
age and current to safe levels for LED's.

Electronic embellishments
Flashing lights always att ract attention

and-you can admit it- that' s what
you'd like your version of Unicorn- I to
do. We' ll consider two different LE D­
indicator circuits : one to show that the
arms are in motion, and in what direction
they' re moving; the other (just) to attract
att ention by announcing that Unicorn-!
is "alive."

The first circuit, which shows that the
shoulder-motors have been activated, is
presented in Fig. 42. You'll remembe r
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Part 6-Add some pizzaz to your robot with two different
sets of flashing lights. For the more serious-minded, there's
also a twist-of-the-wrist end effector.

Rl
47011

0403

,..--.--- +

LEOI

020 1

NOTE:
01-04 LE02;f;f
lN4001

YOU SHOULD HAVE YOUR OWN VERSION OF

Unicorn-! in action by now, and have
probably been using this time to practice
contro lling the robot.

In this section, we'll not only describe
some simple electronic circuits that will
give the robot a more impressive appear­
ance but will provide you, as well, with
one of the options promised earlier-a
rotatable end-effector .

The next installments of this series will
provide circuits that can be used either
for radio contro l (R/C) and/or for com­
puter control-the computer being either
part of the robot or external to it and
transmitt ing commands via a radio link.

Before we get involved, though, we'd
like to correct an error that crept into
Part 2 of this series (September 1980)
and that was brought to our attention by
several readers: The red and green wires
between switch S I and the barrier stri p
were transposed in Fig. 18. The red wire
should go to ground at the bottom-right
of the switch, and the green one to + 12­
volts at the top right.

It's good to see so many readers taking
such an inte rest in the project!
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PARTS LIST-MOTOR-DIRECTION
INDICATOR

R1-470 ohms, '14 watt
01-04-1 N4001
LE01, LE02-jumbo LEO's (different col­

ors)

r---1-3/8 INCH ES------1

FIG 43-WHEN YOU MAKE THIS BOARD, be sure
that pads do not touch rectangula r border.

FIG. 44-PC BOARD for motor-direction indica­
tor was designed for rectangular LED's. Circu­
lar ones will need their leads bent a bit.

that the direction of motor rotation is
changed by reversing the polarity of the
current used to power the motor. That
circuit detec ts which way the current is
flowing and indicates it via LED's.

Looking at the schematic for the cir­
cuit, it can be seen that-if we assume the
right-hand terminal to be positive and the
other one negative-a stream of electrons
will flow through diode D2, LED I, and
thr ough D3, causing LEDI to light. (Re ­
member, though, that the current flow is
from the positive pole to the negative.)
Also bear in mind, as you consider the
schematic, that, in a LED-or in any oth­
er diode, for that matter----current flows
from the cathode to the anode .

Current-limiting resistor RI is used to
prevent burning out the LED's. A value
of 470 ohms will be about right to provide
the LED with the 20 mA it needs, based
on a 12-volt system.

If a command is given to reverse the
current flow-where what was previously
positive becomes negative----current will
then flow through diodes D4, LED2 , and
DI. Use different colored LED's for
LED I and LED2 so you can tell at a
glance which way the motor, and its asso­
ciated mechanism, is moving.

A foil pattern for the circuit is shown
in Fig. 43, and the parts -placement dia­
gram in Fig. 44. Two of those can be built
on one board to take care of both arms
(see Fig. 45). The LED's used on the
board shown in the foil pattern were rect-

FIG. 45-0NE SMALL PIECE of board holds two complete motor-di rection indicators. Current­
limiting resistor is visible at top-le ft of board, above LED.

FIG. 46- SEQUENTIAL-FLASHER CIRCUIT uses 74LS193 up/down counter to drive 4-to-16- line
decoder.
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LED 1-LED16

f4.-------3 INCHES -------.....

FIG. 49-NINE JUMPER WIRES are required on sequ ential-flasher board. "Odd" LED at left can be
ommitted without upsetting anything if sym metrical layout is desired.

FIG. 48-PC BOARD for sequ ential-flasher circuit shown in prototype-version above.

FIG. 47-TRIMMER POTENTIOMETER at left of 74154IC varies rate at which LED's flash. Mount board
so LED's are vis ible through opening(s) in skin of robot.

angular, which explains the wide spacing
of the pads. Round LE D's would proba­
bly be better, since it is easier to dri ll
round holes in the skin for displays than it
is to drill rectangular ones.

One of the best attention get ters is an
array of flashing lights. One such LED
circuit appears in Radio Shack's ARCH­
ER Engineer's Notebook, and is the one
described here . A display that creates a
more random pattern was described in
Radio-Electronics' Hobby Corner de­
partment in the December 1980 issue.

The seque ntial-flasher circuit in the
original Unicorn- I uses four l'C's and five
exte rnal components to ope rate 16
LED's. Its schematic is shown in Fig. 46.
Resistors R I and R2, working together
with capacitor C I, determine the rate at
which the 555 timer IC will cause the
LED's to light, and R3 is the curre nt­
limiting resistor for the LED's.

The LED's are arranged in five col­
umns of three each (see Fig. 47) with the
sixteenth LED at the bottom of the mid­
dle column . In opera tion, they will light
starting from the botto m-right, going up
the column, then jump to the bottom of
the next column, etc. When the last LE D
has lit, the process will reverse itself,
working from left to right and finishing
up at LED\.

Although a foil pattern and parts place­
ment diagram (Figs. 48 and 49) are pro­
vided, the circuit, and the motor-direc­
tion indicator, are both easy enough to
build on perforated const ructio n board
using wire-wrap techn iques. If you have
never done any wire-wrappi ng before ,
this would be a good place to start
because of the simplicity of the circuits .
(Articles on wire-wrapping tech niques
and materials appeared in the August
1979 and March 1980 issues of Radio­
Electronics.)

You'll need nine jumper wires on the
LED-sequencer board. Those can be
made from wire-wrap wire, str ipped at
both ends and tack-soldered to the wir­
ing- or foil-side of the board.

A few words about power suppl ies for
those circuits: TTL IC's are very particu­
lar about t heir work ing voltage-it
should be five volts, ± 5% (4.75-5.25
volts). While five volts can be derived

PARTS LIST-LED FLASHER
All resistors '/. watt, 5%
R1- 100,000 ohms , trimmer potentIome-

ter
R2-1000 ohms
R3-220 ohms
Capacitors
C1-2.2 p F, 16 WVDC , electrolytic
Semiconductors
IC1-555 timer
IC2-7400 quad NAND gate
IC3-74LS193 up/down counter
IC4- 74154 4-to-16 line decoder
LED1-LED16 -jumbo red LED
Miscellaneous: 7805 voltage regulator with

heat sink
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pulses, is identical to the 555-IC section
of the LED sequencer board, except for
the values of Rl and C l , which are cho­
sen to give an output of one kHz .

The second uses two 7476 IC's to
divide that one-kHz signal by four (giv­
ing an output of 250 Hz), and that output
is applied to a 7475 quad latch that feeds
driver tran sistors Ql -Q4. Those transis­
tors are connected so as to provide 12
volts to the four windings of the stepper
motor.

Figures 51-54 show foil patterns and
part s placement diagrams for the two­
board circuit. The l 2-volt and 5-volt
(through a 7805 regulator, not shown)
supplies are derived from the wiring to
the solenoid of the end-effector mounted
on the stepper motor's shaft.

FIG. 53- DIVIDER CHAIN AND LATCHES are
located on separate PC board.

!+----- - 2·1!4IN CHES- --- - -+51V

ates those pulses and drives the motor.
The circuitry actually consists of two
parts . The first, used to generate the

[J
IL- )o 1kHz

OUT
FIG. 52-INTEGRATED CIRCUIT , IC1, is a 555
timer (shown at lower-left in Fig. 50). One-k Hz
clock signal is fed to second PC board .

~1 INCH----j

FIG. 51-CLOCK-SIGNAL GENERATOR board
for stepper motor controller.

from the l2 -volt supply by means of a
dropping resistor, that met hod leaves
itself open to fluctuations, depending on
how much of a load the rest of the robot' s
electrical and electronic par ts present to
the batt ery at any given time. It' s bett er
to derive the five volts through a 7805
regulator, well heat-sinked to dissipate
the heat generated in dropping the twelve
volts to five The addit ion of an inter medi­
ate resistor to drop the 12 volts to eight
would ease the load on the regulator.

Oth er TTL circuits will be described
later and they, too, will benefit from a
regulated five-volt power supply.

A twist-of-the-wrist
One of the options hinted at earlier in

our series was an end-effector (hand) that
could be rotated at the "wrist" to give an
additional degree of freedom.

That "twist-of-the -wrist" end-effector
uses the claw-type mechanism described
in Part 2 (September 1980) but, rather
than being firmly attached to the manipu­
lator (arm) , it is attached to the shaft of a
stepper motor. A stepper motor is a
motor whose shaft turns just a little bit
each time an electrical pulse is applied to
its windings.

Figure 50 shows a circuit that gener-
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PARTS LIST-STEPPER MOTOR ASSEMBLY

Supplier's
Item Size Quantity part no. Supplier

Stepper motor 12 VDC, 0.9 °- Haydon 31612 ©
step or 31618 , or

equivalent

Shaft 3/te-in. diam. X ®
1 inch

Bearing 3/.e-in. 1.0. 2 B2-9 @,@
Gear .593-in. diam ., 1 P64A19-36 @,@

36-T,64
pitch , 3/,e 1.0.

Note: small mating
gear comes with
stepper motor

Solid steel wire 20 gauge 5 inches ®

PARTS LIST-STEPPER MOTOR
CONTROLLER

All rsistors 'I. watt, 5%
Rl-l00,OOO ohms tri mmer potent iometer
R2-1000 ohms
Capacitors
Cl-0.068 IlF, 10 WVDC, any type
Semiconductors
IC1, IC2-7476 dual J-K flip-flop
IC3-7475 quad latch
IC4-555 timer
Ql-Q4-2N2222 or equivalent
Miscellaneous: 7805 voltage regulator with

heat sink
PC boards for the above are available
from PPG Electronics Co., Inc ., 14663
Lanark St., Van Nuys, CA 91402. (213) 988­
3525: Motor Direction Indicator and Step­
per Motor Oscillator, $3.00 each , LED
Flasher, $5.00, Stepper Motor Controller,
$5.00.Please add $1.00 per order for ship­
ping and handling. CA residents add 6%
tax. MC and '{isa accepted.

FIG. 54-COLOR CODES shown here should
correspond with those on motor wires.

end-effector. Th e next time the circuit is
act ivated, the end-effector closes again,
bu t the wrist tu rns the other way.

The end-effector and wrist act ions can
be made independent of each other by the
addit ion of another switch to the control
console.

Several stepper motors that have been
found to work well in th is application are
indicated in the parts list. The at tachment
of the motor to the robot' s end-effector
and manipulator is shown in Fig . 55. A

SUPPLIERS

® The Robot Mart
Room 1113
19 W. 34th St.
New York, NY 10001
($3.00 for catalog)

@ Winfred M. Berg, Inc.
499 Ocean Avenue
E. Rockaway , NY 11518

® Local hardware or building supplies
store

ID Haydon Switch & Instrument, Inc.
1500 Meriden Rd.
WaterbUry, CT 06705
(Write for list 01distributors)
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FIG. 56-COMPLETED rotatable end-effector
mounted on forearm shows modified connec­
tion to solenoid using solid steel wire.

shaft passed through two flange bearings
in the end cross-bar rod. Not shown in
the mechanical drawing is a hole bored
throug h the axis of the shaft to pass the
wire that operates the claw. Fig. 56 shows
the assembled rotatable end-effector with
the 20-gauge solid wire pivoted where it
is attac hed to the solenoid to allow free
rotation.

To mount the stepper motor and rotat­
able end-effecto r, the end cross-bar rod
has to be drilled for the beari ngs and
shaft, and the next cross-bar rod up
should be filed to accept the shape of the
motor. The motor is clampe d and/ or
bolted to the ar m assembly.

In the next installment, in preparation
for radio- and computer-control, we' ll
describ e motor-cont rol circuits that oper­
ate from logic-level signals, and star t
making radio-control system. R-E

9-T (n ine -tooth), 64 -pi tc h gear is
mounted on the shaft of the stepper
motor and drives a 36-T, 64-pitch gear
attached to the end-effector mounting
flange by means of a 'flo-inch diameter

ALL DIMENSIO NSIN INCH ES F
375 r--.729~ .375 1+-­

1.104----1
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FIG. 55-SMALL GEAR ON STEPPER-MO TOR SHAFT doe s not have to be purchased separately-it
comes with the motor. Note use of bearings th rough first cro ss-bar rod.

In prac tice, when the switch control­
ling that end-effector is thrown, the
" hand" closes and the wrist begins to
tu rn . Returning the switch to the "off"
position stops the motor and opens the
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Frequency counter
UCT's are not generally intended for

high-frequency use. as they usually
provide about a 10-MHz ceiling on their
response as frequency counters. On the
other hand. they are highly sensitive.
offering input impedances on the order
of I megohm.

Even with its sensitive. high-imped­
ance inputs. a UCT can "pull" the fre­
quency of an oscillator because of the
capacitive effects of its connecting

The front panel of a typical UCT is
shown in Fig. 2.

We will see that extensive input con­
ditioning makes those delightful insuu­
ments all the more useful.

Let's take a look at some hints and
tips and application notes to help us get
all we can out of our UCT's.

VOLTAGE

I

FIG. 1-PERIOD FUNCTION measures time Interval between successive signal transitions. (In this
example. threshold voltage VTH defines the transltlon·polnt.)

Frequency ratio: In that mode. the
UCT counts the number of selected
transitions that occur at the primary in­
put between successive selected transi­
tions that occur at the secondary input.

All that talk about selected signal
edges or transitions is necessary be­
cause of the extensive input-signal con­
ditioning that is provided for at one or
both inputs. A slope-selector switch de­
termines whether a positive-going
transition (or rising edge) or a negative­
going transition (orfalling edge) will be
used in any measurement. An attenua­
tor is usually provided. usually offering
factors of attenuation of one (unity). 10
and 100. Also since those inputs are
usually DC-coupled. a trigger level con­
trol selects the threhold level at which
the selected edge (rising or falling) is
recognized by the counting circuits.

THE UNIVERSAL COU TER{fIMER IS A
new breed of test instrument. born of
LSI (Large Scale Integration) tech­
nology that makes it po sible to include
the essential central circuits on a single
Ie. in many cases. To be entirely fair.
there were Universal Counter/Timers
(or VCTs for short) available before
LSI made building them easy. out this
is the first time that a number of units
have been available for under S500. •

The Universal Counter/Timer makes
five basic kinds of measurements:

Frequency: In that mode. the UCT
counts the iiurnber of selected signal
transitions which are appearing at its
primary input.

Period: In that mode. the UCT mea­
sures the time between successive sig­
nal transitions at its primary input. For
example. the time between the rising
edge of the input signal crossing a 0.5­
volt threshold and the next time the in­
put signal rose above 0.5-volt (see Fig.
I) would be displayed in the period
mode. Although that might not cor­
respond exactly to the classical explana­
tion of period. it is proper by definition.

Event counter: In that mode. the
UCT counts selected input signal transi­
tions until manually "frozen" or reset.

Interval: In that mode. the UCT mea­
sures the time between the occurrence
of a selected transition of an input signal
at its primary input (which starts the
measurement) and the occurrence of a
selected transition of an input signal at
its secondary input (which ends the
measurement).
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When does a counter
become a super counter?

When it becomes a Uni­
versal Counter/Timer,

capable of measuring and
displaying the occurrence

of events in several
different ways.

MARTIN BRADLEY WEINSTEIN ·

ca ble (if nothing else) and its input pre­
amp lifier.

A 10:I osci lloscope probe (whic h.
happily. read ily mates with the BNC in­
put con nector usually provided) can
minimize ci rcuit loading and oscillator
pull ing. Better yet. measure the oscilla­
tor frequency after a stage or more of
buffering instead of at the oscillator
whe never possible .

If the oscillator is radiating. as in a
transmitter. a short piece of wire-or a
telescopic antenna-e-connected to the
UCT may provide adequate coupling
for reliable measurements . However.
any direct connection of the UCT to the
transmitter at its antenna can turn the
works of bot h into slag before you can
utter a four-letter word.

In many cases (video comes to mind).
it may be important to match the UCT
input impedance to that of the signal
source with a 50-ohm. 75-ohm. 300-ohm
or ot her termination . Because of the
high inp ut impedance of the UCT . a
termina tion resistor can be applied di­
rectly to its input.

For fast. accurate mea urement of
very low frequencies. don't measure
frequency. Instead . measure period <P).
which is the reciprocal of frequency.
F(MHz) = I/P(microseconds): F(H z) =
I/P(seconds ). Keep your pocket cal­
culator handy.

Using a microprocessor? Set your
UCT up for a ~-volt thre shold and your
UCT can give you an exact peg on its
clock frequency-which may explain
why your cycle-counting software
doesn't quite get its times right.
•At the time this article was written. the author was Dlrec­
lor 0' Marketing lor Global Specialties

AUTORANGING MODEL 1820 (below) from B&K Precision,
Dynascan Corp. counts from 5 Hz to 80 MHz. Elapsed­

time function can be remotely controlled.

DATA PRECISION MODEL 5845 (above) has a pulse-resolution of
15 nS. Low-pass filter maximizes noise-rejection when working

with low frequencies.

MODEL 5001 UNIVERSAL COUNTER-TIMER (top of opposite page)
from Global Specialt ies features two inputs, permitting one counting
function to modify another.
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FIG. 3-PROJECll0N RATE Is detennined using UCT to count pulses generated by photodetector.

FIG. 2-TYPICAL UCT FEATURES are exemplified by front panel of Global Specialties' model 5001.

Pulse period
I

Pulse width + Pulse spacing;
Duty cycle - Pulse width

Pulse period
Pulse width

of identical intervals-that is an in­
herent error.

Nevertheless, tremendous accuracy
and utility are available using the time­
interval mode of the VCT. For example,
it provides an excellent means of deter­
mining pulse parameters-especially
pulse width, pulse spacing, pulse period,
pulse repetition-rate, and pulse duty­
cycle.

The pulses being investigated are fed
to both the primary and secondary in­
puts of the VCT, and appropriate
identical thresholds (trigger levels)
selected. The selection of identical
trigger levels at both inputs is important
because it reduces errors due to pulse
rise-and-fall-times. For a TTL-level
pulse, for example , select a trigger level
near 2 volts DC.

To measure pulse width , select the
rising edge (using the slope-selector
switch) at the primary input , the falling
edge at the secondary input. To measure
pulse spacing, select the falling edge at
the prima ry input and the rising edge at
the secondary input. The other pulse
parameters can now be determined by
simple calculations:

Pulse period =

Pulse width + Pulse.spacing:
Repetition rate = Pulse frequenc y =

I

= Pulse width + Pulse spacing
=Pulse width x Pulse frequency x 100.

Note that pulse period can be deter­
mined using the period-measurement
mode of the VCT .

Time-interval measurements are also
very important for any study involving
rate, time , and distance , since any two
of those can always be used to find the
third. We'll take a look at the problem
in terms of ballistics, but consider that
it also applies to timing slot-cars, camera
shutters, and lots of other interesting
things.

Ballistic s got its name becau se of the
rifle balls and ball-shot originally
studied-not to mention cannonballs. .
It's very important for an artilleryman
to know where the next shot is going to
land . The power charge, the character­
istic s of the gun , its azimuth and eleva-
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venient and more accurate than mea­
surements of mechanical motion made
directly. The units of measurement for
a film projector are frames per second,
which is called its frame rate. The frame
rate of most projectors is usually 24.
Most of the time , tweaking the speed is
only done when things get really bad
and Nelson Eddy starts sounding like
Rocky the Flying Squirrel-but there
are a number of places where precise
speed is important.

Your VCT can make the measure ­
ment very accurate ly, as we know, using
its period-measurement mode. With no
film in the projector and with its motor
running and lamp on, a photodetector
can be tied to the VCT input to convert
the flicker into a measurable signal, as
shown in Fig. 3. Depending on the
specifics of the detector, some degree
of optical filtering, limiting, or shad­
owing may be desired.

A photovoltaic cell in parallel with a
10K resistor can be connected to the
VCT input directly. Or a phototransis­
tor, photodiode, or photoresistor can
be used with the conditioning circuit
shown.

Time interval
The first point here is that multiple

time-interval averages-available with
most VCT's-accumulate errors . The
period-measurement mode reduces
errors when multiple periods are mea­
sured, but the multiple time-interval
averaging mode accumulates them .
Whenever possible, use the period
mode. A device as simple as an OR gate
(or flip-flop, or any convenient logic)
between the signal coming in and the
input to the VCT can often permit time­
interval measurements using the period
mode. If the time-interval mode is used
(remember, a signal at the primary in­
puts starts the measurement, one at the
secondary input completes it), expect
some small variance between readings

(5001 UNIVERSAL COUNTER-T IMER

=

For additional accurac y. many VCT's
offer multiple gate-times. The longer
the gate-time, the longer the wait be­
tween display upda tes but the greater
the resolution of the display.

Period measurement
Just as people tend to be either right­

handed or left-handed, flip-flops tend to
produce one very clean edge and one
sloppy edge . And since flip-flops are
the most common way that edges are
processed in digital circuits (or gates
that follow flip-flops-either way, one
edge is lots cleaner), there will always
be one edge at an output that gives bet­
ter measurement results than does its
opposite.

When the VCT measures frequency,
there are lots of events being counted
and gene rally very little noise-induced
error, assuming that a non-critical trig­
ger-level was selected . In the period
mode, though, the input signal starts
and stops the beat-counting of an in­
ternal clock.

To improve the odds. most VCT's
provide the option of multiple-period
averaging. That means they measure
either I or 10 or loo or 1000 periods
(you decide) and position a decimal
point appropriately to preserve the
proper display units-seconds or milli­
seconds or microseconds or nanoseconds
or whatever. Using a multiple-period
average substantially reduces the
susceptibility of measurement accuracy
to noise present at the input.

We've seen that low frequencies are
easy to measure by using period mea­
surements instead of frequency mea­
surements, and then performing a
mathematical inversion. Now you can
see why that is both a faster and more
accurate technique.

In the frequency-counter mode, it
would take 10 seconds to provide 0.1­
Hz resolution in measuring a I lOA-Hz
signal. But in the period-measurement
mode, a loo-cycle average of 9057.971
microseconds is available in less than
one second. Say the actual reading is
9057.946 microseconds: that tells us the
actual frequency is I IOAoo3 Hz, which
is three accurate digits better than we
could do measuring frequency directly.

Want to know the exact speed of a
movie projector? An indirect measure ­
ment using a VCT is both more con-
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FIG. 5-SIMPLE CONDmONING CIRCUITprovides clean pulses for input to Universal Countermmer.

FIG. 4-TlME INTERVAL between opening of two switches can be applied In ballistics calculations.

Model 1900A
Frequency: to 80 MHz Period: 1 microsecond to 200 milliseconds
Event count: to 999,999 Price: $345

CIRCLE 97 ON FREE INFORMATION CARD
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Event counter
Since the input of the VCT is voltage­

responsive. a simple contact closure or
continued on page 100

digital displays in standard units-like
gallon s per minute , RPM . kilometers
per hour. etc .

That scaling capability (also called
rescaling) of the frequ enc y-ratio mode
happens because the secondary input
beh aves exactly like the gating circuit
of a frequency co unte r. (Remember.
frequenc y ratio counts the number of
events at the primary input during a
single cycle at the secondary input.) We
could display frequ ency in Hz simply
by using a one -Hz signal one -second
cycle-period) at a secondary input : by
subs tituting a different secondary-input
frequenc y , we can make the display do
all kind s of tricks .

For example . an encoding disk on a
motor shaft might provide 1024 pulses
per revolution . A 1024-Hzsignal (1/1024­
second period) at the secondary input
make s the VCT display the actual motor
speed in RPS (Revolutions Per Second) .
Want RPM? Divide the secondary in­
put frequency by 60 (1024/60 = 17.07
Hz).

Following the se rule s to determine
the COITect secondary input frequency:

1. Determine how many pulses you
can expect for any event of in­
terest, stated in the units you
wish to see displayed. If you
know how many pulses are de­
livered per pint, for example,
multiply by 16 to find out how
many pulses are delivered per
gallon.

2. Express one second in the units
of time you wish to see in your
displayed reading . For example.
1/60th minute, 1/3600th hour,
1000 milliseconds, etc .

3. Multiply the pulses per event by
the time units in seconds to
determine the proper frequency
to feed into the secondary input.

IK
lOOK

t----"'M- ......--- --+--:-- - - --. TD UCT

1.5V +
CELL -

tectors, etc . A typical photosensitive
circuit that can be connected to the in­
put of a VCT is show n in Fig. 5.

Frequency ratio
Many time s , the inputs for the VCT

will co me fro m tran sducers that mea­
sure real-world phenomena. like flow
or rot ation or weight or linear speed.
Th e frequency-ratio mode lets you
tran slate the input signals directly into

UNIVERSAL COUNTER-TIMERS

Model RC-5
Frequency: to 10 MHz Period: 500 nanosecon ds to 10 mi ll iseconds
Interval: 250 nanoseconds to 10 milli seco nds Event count: to 99.999;
Frequency ratio: to 10 MHz at A. 2.5 MHz at B Price: $144

CIRCLE 99 ON FREE INFORMATION CARD

Non-Linear Systems
533 Stevens Ave.
Solana Beach, CA 92075

Model 5001
Frequency: to 10 MHz Period: 400 nanoseconds to 10 seconds
Interval: 200 nanoseconds to 10 seconds Event count: to 99,999,999
Frequency ratio: to 10 MHz at A, 2 MHz at B: Price: $360

CIRCLE 98 ON FREE INFORMATION CARD

Global Specialties
70 Fulton Terrace
New Haven, CT 06509

Fluke Mfg. Co.
Box 43210
Mountlake Terrace, WA 98043

B&K-Precision Dynascan Corp.
6460 West Cortland St.
Chicago, IL 60635

Model 1820
Frequency: to 80 MHz Period: 1 microsecond to 200 milliseconds
Interval: .01 to 9999 .99 seconds Event count: to 999.999. Price: $300

CIRCLE 96 ON FREE INFORMATION CARD

tion, and the distance to the enemy are
the onl y inform at ion real to him. So. to
improve the odds. the science of ballistics
emerged to make shoo ting-gallery in­
st inct into hard math ematics .

Originally. an ob server with a stop­
watch and field glasses would watch as
the ball hit a distant target-the distance
to the target and the transition time told
him what he needed to know.

The VCT help s apply the same prin­
ciple over much shorter distances and a
wider range of speeds , sizes .. .whatever.
Something as simple as a pair of elec­
trical contact s (for a conductive projec­
tile) or a breakable (or frangible ) con­
ductor or a microswitch-type rollover
(see Fig . 4) can be used where the path
of the projectile is precisely known and
its flight will not be disturbed by the act
of opening or closing the contact.

Note that by using contact openings
as the significant event (the rising-slope
edge using the conditioning circuit
shown), you can avoid the problems of
contact bounce in most cases.

Even better, non-contact sensing can
be used. Phot oelectric beam-break ar­
rangements are an excellent and inex­
pen sive alternative to physical contact.
Depending on materials. you may also
want to look into Hall-effect magnetic
sensors, photoreflective proximity de-
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do not overload the medium . (In tape
systems, an overload cause s tape satura­
tionand distortion; in discs, overlo ad
can mean a burned-out cutter-head. ex­
cessively-wide grooves , backcutting,
or untrackable passages.) In radio
broadc ast ing, compression is almost
always applied to give the station a
"louder, clearer " sound and to over­
come road noise for the motorist-lis­
tener. Peak limiting is always available
in the system to prevent illegal over­
modulation. Those signal-processing
activities are the reason that your
favorite record almo st always sounds
better on your own turntable than on
the strongest radio station in the area.

Another reason for compression and
expansion is for noise reduction . If the
noise is only audible for low-level signals,
and the low-level signals are attenuated,
then the apparent noise will also be at­
tenuated . Thus, the compression ap­
plied to the recorded signal can be
beneficial.

There are even signal sources that
have not been compressed but which
benefit from expansion. Live music is

Why expand dynamic range?
Part of the excitement of live music

(and part of the musician's intentions)
lie in the range of loudness of the parts
of the music . Expanding the dynamic
range makes the loud sounds louder
and the soft sounds softer. Most re­
cordings are compressed intentionally
so that the softest sounds are not
obscured by the noise level of the re­
cording medium (tape hiss and disc sur­
face noise), and that the loudest sounds

CARVER C-4000 autocorrelation preamplifier.

noise filter. Of all those signal pro­
cessing accessories , to my ears, the ex­
pander and filter provide the greatest
increase in realism.
, I will begin this four-part series of
articles by explaining the principles of
operation of dyn amic range expanders
and show how they have been imple­
mented commercially. Next month, I
will do the same with noise filters . The
follo wing two parts will contain a con­
struction article on a combined ex­
pander/noise' filter that you can build
from scratch, or from a kit, for a frac­
tion of the cost of an assembled unit.

T HE GOAL OF HIGH- FID ELITY IS TO MAKE
the listener feel as if the music is being
creat ed live in front of him. The state of
the art is con tinually advancing towards
that ideal istic goal.

Sound is a mechanical phenomenon;
the plucked string , the struck diaphragm
of a drum. the resonance of human
vocal co rds-all send vibrations into
the air. The ear picks up those vibra­
tion s, and we have true high-fidelity-a
direct-to-ear non-recording. Unfor­
tunately , that can only happen live and
in only one place. To allow greate r
access to excellent. (and therefore rare)
music , we record and broadcast it. In
the proc ess. it goes through changes in
form from acoustica l. to electrical. to
magnetic (tape ), to mechanical (discs),
then back to electrical. to acoustical.
By the time the music comes out of that
complex syste m, it sounds different.
The balance (frequ ency response) be­
com es changed by the system (espe­
cially the liste ning room). The music
sounds flat because it's all coming from
the speakers in fro nt of you. The
dy namic range (the ratio of the loudest
to softes t sounds) becomes squashed in
the recording process . Unnatural noises
are added. The illusion, though po­
tentially very plea sing, could be much
bette r and more real istic.

Altho ugh almost all of the problem s
induced in the chain described above
are mechanically produced, there are
electr ical remedie s available to the hi-fi
or electronics enthusiast. Frequency
balanc e ca n be restored with graphic
equalization . The perceived relationship
bet ween the roo m and the listener can
be changed with a rear-channel delay
unit (ambi ence synthes izer). The
dyn amic range ca n be improved with a
dynamic range expander. Surface noises
on record s, and hiss on tape s, can be
reduced with a dynamic ally-variable

JOSEPH M. GORIN
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MXR's dynamic expander. RG DYNAMICS' pro-20.
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The music that comes out of the speakers of you r sound system has usually been
processed more thoroughly than cheese spread. The dynamic rang e expander
provides one means of restoring much of the naturalness to your program material.

FIG. 1- DYNAM IC RANGE EXPANDERS use a VCA to " ride gain" on the incoming sig nal.

SIGNAL --+---..------------1
IN

freq uently compressed by the musician
to overco me surrounding noise .

By res tori ng the dy namic range of
music . noise filte rs and expanders (and
es pec ialy the combinat ion) can crea te a
dramat ic impro vement in your system­
but beware: they are addic tive!

How expanders operate
All ex panders follow similar straight­

forward block diagrams with differi ng
det ails of imple ment ation . As shown in
Fig. I. the work of the expande r is done
by a device frequently ca lled a YCA
(Voltage-Co ntrolled Amplifier). in which
the gain is con tro lled by the voltage (or
curre nt) a pplied to the con tro l terminal.

All the manufacturers of expande rs
(listed at the end of this installment)
have differ ing implemen tations of the
block s shown in Fig. I. eac h for its own
reason. Th ere are three main classes of
ex pande rs. Firs t . we have the fixed ex­
panders. as exemplified by the expan­
sion porti ons of the Heath. Phase Linear.
and Ca rver expanders . They use a con­
serva tive. fixed amo unt of expan sion
(7. 7.5 . and 3.6dB . respectively) as a

po rtio n of the ir noise-reductio n unit s.
T he n there are the variable expa nders.
s uch as those made by RG Dynamics.
T hey have a variable amount of expan­
sion. and often other co ntrols for dif­
fer ent param ete rs (input/output expan­
sion -slope co ntrol, decay time . etc .) , A
third type is the expander portion of a
compressor/expande r system intended
for no ise red uc tion in tape systems.
suc h as those manufactu red by db x,
inc. Th at ty pe is not optimized for
single-ended use (playback of unen­
coded material) and is thu s not ap­
plicable to the pre sent discu ssion . Of

CHANNE L _
COU PLING

course. the va riab le-type expan ders are
more flexible. more expe nsive-and
easier to use to excess (too much ex­
pan sio n a lways sounds unnatural and
too little expansio n is of negligible
va lue ).

Channel coupling
Most ex panders control the gain of

bo th channe ls toge ther. That reduc es
the cost of the co ntrol circui try by not
requiring two of eve rything: also . it as­
sures that. regard less of the instanta­
neous amount of expansion. an instru­
ment placed between the two speakers

VCA
~ -. SIGNAL
... OUT

RG-2 dynamic processor from Pioneer.

c....»
z
c»
JJ
-<

61



R1

R4
(SMALL)

R3

IiCONSTANTt CUR RENT
SOURCE)

R201

ing was made are not obscured . If the
loud passage is not very long , neither
C I nor the reverberant field of the hall
will be ex pa nded . The diode isolates
that circuit from the normal path
th rou gh RI .

Th e db x model!BX also has a special
auxiliary circuit that is shown in Fig. 5.
It is de signed so that a short high-level
signal will charge up C I, but not C2;
and when the signal dies down , the gain
returns to normal (determined by the
voltage on C2) rapidly. However , a
long, high-level passage will charge up
C2, and the gain will dec rease slowly
becau se the value of C2 is large (seven
times as large as C I). That allows ex­
pan sion of percu ssive sounds without
varying the expansion of the unde rlying
long-term signal.

Input/output curve shape
In mos t de signs, the shape of the ex­

pan sion curve (ex pansion vs. input
level) is de termined by the implementa-

+4

V1N- ......----¥<I\r---- .....-VOUT

R1

- 4
.005 .01 .02 .05 0.1 0.2 0.5 1.0 2

INPUT LEVEL-VOLTS RMSAT 1kHz

FIG. 6-SLOPE OF EXPANSION should be kept
to a minimum to avoid rapid changes In volume.
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«
"" - 2

01 R2

V1N .......---L:i:::± .. VOUT
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FIG. 5-TWo-STAGE attack/delay circuit Is
used by dbx for greater fleXibility.

FIG. 4-CIRCUIT USED BY RG DYNAMICS
offers longer decay time to long, loud pas­
sages.

FIG. 3--ATTACKIDELAY CIRCUIT discharges
"slowly" to compensate for effects of com­
pression.

r
Attack/decay circuitry

A typ ical attack/decay circuit is
show n in Fig. 3. Voltage VIN is the out­
put of the detecto r. If a large , fast
transie nt co mes along (and music is full
of such signa ls) , capacito r C 1 will
cha rge up rapidly to a voltage close to
the peak value th rough D1- R2. (Diode
D I is ofte n enclosed in a feedback loop
for precision. ) Even if the signal is re­
moved, however. C I must disc harge
th rough R I, which is much larger than
R2 and allows onl y a slow discharge
rate . That is desirable because the initial
edge of a transient should be expanded
for enhanced impact. (It is also very like­
ly to have bee n co mpre sse d.) The ea r.
fortunately, cannot sense the prese nce
of noise immediately following a high­
level passage of music , and thus doesn' t
mind a slow decline in gain. The slow
decline prevent s the gain fro m varying
rapidly eno ugh to be unpleasant or
ca use distortion.

RG Dynamics has a special circuit for
attack/decay show n in Fig. 4, and used
in series with the more conventional
type . In that circuit , R2, R3, and C I are
chosen so that C I charges more slowly
than the circuit show n in Fig. 3. Thus,
C I charges up on longer loud passages.
Th en , at the end of such a passage, the
gain declines slowly (about four seconds)
so tha t the reverberant characteristics
of the co nce rt hall in which the record-

level of the AC signal to a DC signal
suitable for expansion control. A typical
circuit is shown in Fig. 2. An explana­
tion of that circuit appears in the
Feb ruary 1980 issue of Radio-Electronics.
(Se e .. Audio Pow er Leve l Meter.")
Inte rested readers are referred to the
det ailed explanation that is give n there .
The device is termed "precision" be­
cau se it is extremely insensitive to the
parameters of the diod es . since they are
in the feedback loop of the operational­
amplifier IC I. The detector is full-wave
because it respon ds identically to peaks
of eithe r polarity . That is importan t if
the expander is to respo nd to rap id
asymmetric signals (almos t all audio
signa ls are highly asymmetric) . The
Carver preamp is the only exp ander to
be of the non- precision (passive) half­
wave type . At db x, they use a combina­
tion full-wave detector and RMS (Root­
Mea n-Sq ua re) de tec tor .

Frequency selection
Th e frequency -se lection filter de­

termines which signals affec t the ex­
pan sion most. All the filters atte nuate
rapidly below 30 Hz to reduce the effect
of rum ble and other subso nic informa­
tion . Filterin g ultra-sonic signals is also
desirable in order to remove FM pilot
ton es, ta pe-bias osci llator inte rfere nce ,
and other non-musical signals. Typically,
howev er. those are at a very low level
and some manufacturers elect not to filter
the high end . Besides such obvious
criteria , however. there are a number of
sc hoo ls of thought on the shape of the
fre quency -selectio n filter. The dbx
people are of the broadband schoo l and
they suggest that a long, sustained tone
will be undesirabl y modul ated by music
of changing frequency (but not ampli­
tud e) if the frequency filter is not flat.
Of co urse . that situation does not occ ur
often . and it would be hard to detect in
an ex pander of subtle ope ration (low
slope of ex pansio n). Moreover, most
musical instruments vary their amplitude
with each note . Robert Gro dinsky, who
designed the products of RG Dynamics,
as we ll as Pioneer' s RG-I (recentl y up­
dated to the RG-2). believes that the
filter sho uld be sensi tive to the fre­
quencies where most musical harmonics
lie . Th at will allow more gain when the
co mpressed so urce is suppose d to be
loud (lot s of harm onics) than when it is
soft (fewer harm on ics), thu s giving
more acc urate ex pansion.

RX

AC-DC conversion
Almos t all the expanders use prec i­

sio n full-wave detectors to convert the

FIG. 2-PRECISION FULL-WAVE detecto r Is first step In gen erati ng control signal for VCA.

will not " wande r around" because the
rat io of its level in eac h channel will re­
main co ns tant. If the cha nnels are in­
depen dent. a stro ng signal in the left
chann el ca n raise the gain of that chan­
nel and "pul!" a center-stage instru­
ment. Also. if a single inst rument is
" pann ed " across the stage. the in­
cre ased expansion on the dominant
side causes an effect very much like in­
creased separation . An advantage of in­
de pende nt channe ls. though . is that a
loud signal in one channel will not
ch ange the noise level in the silent
cha nne l-an effec t that will most likely
be notic ed only on headphone listening
to multi-track recorded music.
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Phase Linear Indepen- 1.5 kHz Currently Fixed- JFET
1000 Series II dent and up being 7.5 dB variable

changed. resistor

Heath Together Mid range .3 mS/300 mS Fixed- Transc.
for large 7 dB CA3080
changes
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I
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M2

VOUT = (IC2 - Ic,)X RL

VOUT '" ISlAS x _ 1 _ x R
Y,N 2 25mV L

FIG. 7-CURRENT MIRROR PRINC!PLE Is
Illustrated In CA3080 tra nsconductance ampli ­
fier.

probably the designer's most bas ic tool ;
the shallower it is , the less audible any
po ssible side effects will be. (For ex­
ample , " breathing" , where changes in
gain when signals are small ca use
a udible va ria tions in the noise level ,
and " pumping" , where change s in the
gain are obvious .)

Voltage-controlled amplifiers
The work of an expander is do ne by

the volt age-controlled amplifier (VCA).
Mo st of the units described use a
"transconductance" technique , as
shown in Fig. 7. That is typified by
RCA' s CA3080 operational-transcon ­
ductance amplifier. A control voltage
ch anges the bias current to differential
pair Q I-Q2. The collector current of
Q I goe s through current mirrors M I
and M2 (a current mirror " reflects " the
input current to its output), and the co l­
lector current of Q2 is reflected by M3.
Th e gain of that circuit is due to the
transconductance (the rat io of l OUT to
VIN) of Q I- Q2 times the load resistance ,
R~. Since the transconductance ofQI­
Q_ is proportional to ISlAS' the gain is
easily contro lled.

The drawback of that, and all other
VCA 's, is that the control element has
to be non-linear and it therefore gen­
erates distortion. In addition, it will be
no isy . (If it were perfectly quiet, the in­
put signa l level could be lowered so
that the distortion could be dramatically
red uce d. ) Th e Carve r preamp varies
the bias on diodes to vary their im­
pedance and change gain, and the
Phase Lin ear WOO use s FET's as volt ­
age -va riable resistors .

Now that you know about what ex­
panders do and how the y do it, I expect
that you will find my implementat ion of
an ex pande r you can build very in­
teresti ng. Next month, we will dis­
cu ss the varied world of dynamic
noi se-filters. R·E

MOSFET
variable
resistors

Transc.
Custom
bx circuit.

Unknown

Diode
dynamic

resistance

Variable

Expansion
Fixed VCA

Variable Technique Futures

Variab le Transcon- Max. ex-
ductance pansion,

RCA slope
CA3080 both

variable .

Variable Transc . User vari-
Signetics able de-

NE571 cay time .

cause that minimizes audible gain
changing. Also , a mode st- size total
va riatio n in maximum to minimum gain
is desirable for good noise reduction.
Th e way to get the greate st variation
with the sma llest peak slope is with a
straight line . Th e shape of that curve is

SSS
ASRU** - $100 Kit
912R Knobc one Place
Loveland , CO 80537
CIRCLE 95 ON FREE INFORMATION CARD

Pioneer
RG-2-$200
85 Oxford Drive
Moonach ie, NJ 07074
CIRCLE 93 ON FREE INFORMATION CARD

Phase Linear
1000 Series 11*-$400
20121 48th Ave. West
Lynnwood, WA 98036
CIRCLE 92 ON FREE INFORMATION CARD

Attack!
Decay

Circuits

, RG Dynamics
PRO-16-$300
Skokie, IL 60076
CIRCLE 94 ON FREE INFORMATION CARD

"'1.5mS/
variable
decay

See Text

Together 70 Hz- 30 sec/.25 sec Fixed-
2.8 kHz low-level; 3.6 dB

low-level; .7 mS/180 mS
wide-ban high-level
high-level.

Part ial Mid range Similar to Variable
RG Dynamics

Together Wideband See Text

SSS Together Midrange .3 mS-150 mS Fixed-
for large 9 dB
changes

Carver

Pioneer
RG-2

dbx, inc.
1BX

Channel Frequency
Man ufacturer Coup ling seMtctlon

RG Dyna mics Partia l Midrange
"har­

monic "

Carver
C-4000 Preamplifier-$900
P.O. Box 664
Woodinvil le, WA 98072
CIRCLE 88 ON FREE INFORMATION CARD

Heath
AD-1304*- $200 Kit
Benton Harbor, MI 49022
CIRCLE 90 ON FREE INFORMATION CARD

MXR Together Wideband
w/high­
t reble

emphasis

MXR
Dynamic Expander-$300
247 N. Goodman Street
Rochester, NY 14607
CIRCLE 91 ON FREE INFORMATION CARD

dbx, lnc,
1BX-$260
71 Chapel Street
Newton , MA 02195
CIRCLE 89 ON FREE INFORMATION CARD

tion of the other block s of the circuit ,
altho ugh special sha ping circuits can be
constructed easily. All the ex panders ,
except the Carver unit , have relatively
stra ight slope s of expansion vs . level.
An example is shown in Fig. 6. A slope
should be as shallow as poss ible, be-
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DESIGNING With
The threshold-logic family is a relatively unknown one that deserves more
attention than it gets. Among its characteristics are the ability to emulate

other types of logic gates and to make decisions based on the number
of inputs at a given logic level.

JOHN E. CUNNINGHAM

ADC

TA - 55 to + 125 ·C
- 40 to + 85

M5 W Z

0 0 1
0 1 0
1 0 0
1 1 1

Ts1g - 65 to + 150 ·C

TRUTH TABLE

M5 ISA LOGICAL "I" IF ANYTHREE DRMORE
INPUTS ARE LOGICAL "'''.

@ "' EXCLUSIVE NOR '" EXCLUSIVE DR

(THESYMBOL" ", "
MEANS "EQUIVALENTTO")

FIG. 2-THE MC14530 consists of two 5-lnput
malorlty-Ioglc gates, each followed by a NOR
gate.

TABLE 1

MC14530AL
MC14530CL/CP

Operating Temperature Range MC14530AL
MC14530CLlCP

Storage Temperature Range

DC Current Drain per Pin

DC Supply Voltage

Input Voltage, All Inputs

16-pin dual-in-line plastic package. The
electrical ratings are given in Table I.

That IC uses CMOS technology and
therefore, draws very little current. It
can easily be battery-powered. It has
the typical CMOS high-noise immunity
and can be used in environments where
the electrical noise level is high. Like
all other CMOS devices, the IC is
susceptible to damage from static
charges, but it does contain circuitry to
protect its inputs.

As shown in Fig. 2, each half of the
MC 14530 consists of a majority gate of
the type shown in Fig. I followed by an
EXCLUSIVE NOR gate. One input of the
latter is brought out to a pin.

The function of the EXCLUSIVE NOR
gate is to invert the output of the
majority gate by means of a signal
applied to input W (pin 6). Thus, if in­
put W is tied to a logical high level, the
circuit of Fig. 2 will be a 5-input majority
gate . Its output will be high whenever
any three or more of the inputs are
high. On the other hand, if we connect
input W to a logical low level (ground),
the circuit will act like what we might
call a "minority-logic gate." The output
will be low whenever three or more of
the inputs are high. The truth table for
the EXCLUSIVE NOR gate is shown at the

Z Ii---~ OUTPUT

A
B
C
o
E

What is majority logic?
Figure I shows a sketch of a majority­

logic gate. It has five inputs and the out­
put is high whenever any three or more
of the inputs are high. It doesn't matter
which of the inputs is high-any three
will do.

Figure 2 shows a block diagram of
the MC 14530 Dual 5-input Majority
Logic Gate, together with its pin con­
nections. The device is available in a

HOW WOULD YOU LIKE A SINGLE IN­

tegrated circuit that could perform all of
the logic-gating functions that you have
ever heard of, as well as a few that you
have probably never heard of? How
would you like a gate that would tell
when the majority of the inputs assumed
a certain state without regard as to
which inputs were involved?

Not only can you get such a gate but
you can get two of them in a single dual­
in-line package which sells for a low
price. It is the type MC14530 Majority
Logic Gate, made by Motorola.

That IC has been available for several
years, but for some reason it seems to
have escaped the notice of most experi­
menters and technicians.

Majority logic is actually a branch of
a more general class of logic known as
threshold logic. Threshold logic is
analogous to the response in an animal
or human nervous system where the re­
sponse seems to be based on whether
or not a stimulus crosses over a certain
threshold. As such, it has been known
for many years but has never enjoyed
widespread application.

FIG. 1-WHEN the majority of the Inputs (A-E)
assume a given logic level, so does the output
(Z).
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MAJORITY-LOGIC
TRUTH TABLE

FOR ALL COMBINATIONS OFINPUTS WHERE THREE
OR MORE INPUTS ARE LOGICAL "I"

o

FIG. 4-TYING ONE OF THE five Inputs high and one low leaves a 3-lnput majority-logic gate.

FIG. 3-0UTPUT STATE of the NOR gate Is determined by the status of "W" ana of the five Inputs.

A
B
C

W

1
o

8 b

A
B
C

W

1
o

bott om of Fig. 2. Figure 3 shows the
truth table for the circuit shown in Fig. 2.

There is no reason why a majority­
logic gate must have five inputs. We
can eas ily co nnec t it to act as a 3-input
majo rity gate as shown in Fig. 4. When
the gate is co nnected as shown in Fig.
4-a with input W high, the output Z will
be high whenever any two of the three
inputs A through C are high. With pin
W low, as shown in Fig. 4-b, the output
will be low wheneve r any two of the
three inputs are high.

FIG. 5-VARIOUS 3-INPUT logic gates can be formed from a 5-lnput majority-logic gate .

'­»z
c»
:xl
-<

3 1NPUT NAND GATE
d

A
B
C

3 INPUT NOR GATE
b

A
B
C

w

w

0-----,

0-----
o
o

input AND gate . Here we have tied two
of the inputs low and one of them high.
The only way the output can go high is
for the remaining two inputs to go high.
That , of course , is the AN D function.
Again to convert the circuit into a NAND
gate , all we have to do is to ground in­
put W as shown in Fig. 6-d.

Since the logical function of the gates
shown in Figs. 5 and 6 is determined by
the logic levels applied to some of the
pins, we can change the function of a

w

A
B
C

3 INPUT OR GATE
8

W

0
0

A
B
C

3 INPUT ANDGATE
c

put gate . The connections are shown in
Fig. 6.

In Fig. 6-a, we have simulated a 2­
input OR gate by tying two inputs per­
manently high and grounding another
input. If either of the remaining inputs
should go high, the output will go high.
Thus, we have a 2-input OR gate . To
make it into a 2-input NO R gate all we
have to do is to ground input W, as
shown in Fig. 6-b.

In Fig. 6-c, we have simulated a 2-

Simulating conventional gates
The MC 14530 IC can be used not

only as a majority-logic gate, but it can
also be made to behave as a 2- or 3-input
OR , NOR. AND , or NAND gate . Figure 5
shows how connections are made to
make the dev ice behave like any con­
ventional 3-input gate. All that is re­
quired is that two of the inputs be
perm anentl y connected to predeter­
mined levels. For example, in Fig. 5-a,
two inputs are permanently connected
to a high-logic level. Now, inasmuch as
any two of the five inputs are already
high , if any of the remaining inputs go
high the outp ut will go high. That is
exactly how a 3-input OR gate behaves,
so our circ uit will behave like a 3-input
OR gate .

In Fig. 5-b , input W is connec ted to
ground. That, as we saw earlier, inverts
the output so the circuit will now be­
have like a 3-input NOR gate.

In Fig. 5-c , two of the five inputs are
tied to gro und . The only way the output
can go high is for all of the remaining
input s to go high. That is exactly what
happens in a 3-input AND gate. To tum
the circ uit into a 3-input NAND gate,
simply tie input W to grou nd as shown
in Fig. 5-d .

Now we have ways to make the basic
circui t be have like any 3-input logic
gate . We do n't have to stop here. We
can also make it behave like any 2-in-
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TO TO ALARM
SECURITY
SWITCHES

+ 12V

FIG. S-"FOOLPROOF" SECURITY SYSTEM
requires that more than one alarm device be
tripped.

w
0

1
1
0

A
B

2·INPUT NOR GATE
b

W
0

0
0
1

A
B

2·INPUT ANDGATE 2·INPUT NAND GATE
d

FIG. 6-LOGIC FUNCTION is determined by the logic levels of the "unused" pins.

8

FIG. 9-MAKING TWO INPUTS into one gives
that Input twice the importance of the others.

be a switch or relay that keeps the out­
put grounded until an intrusion occurs .
The intrusion detectors are arranged so
that normally an intruder will trip all
three upon entering the protected area.

The circuit of Fig. 8 is a 3-input
majority gate . The output will go to a
high state whenever any two of the in­
put Circuits is opened. Thus, if one of
the intrusion detectors should fail, it
will not cause a false alarm. Similarly ,
an intruder who skillfully avoids tripping
one of the alarms, 'will sound the alarm
upon tripping the other two.

Weighting an input
Another intere sting feature of the

majority gate is that an input can be
"weighted " or made more important
than the other input s. Figure 9 shows a
circuit where input A is weighted so
that it is twice as important as the other
inputs. Th at is acco mplished by simply
connecting input A to two of the input
pins of the gate.

The output of the circuit of Fig. 9 will
go high when input s B. C, and D go
high, or when input A and anyone of
the other inputs go high. Thu s, as far as
the circuit is concerned, input A is twice
as important as any of the other inputs.

A circuit of that type can be used
where one part of a system, such as an
intru sion alarm; is more reliable than
other part s . R-E

+12\1

16
47n, 11WAIT

A 2
6

B 3

C
4

D 5

majority of the voters set their switches
to a high position, the output of the
logic gate will go high. Thu s, we know
that the majority have voted that way,
but we have no way of knowing which
three (or more) of the five did . The cir­
cuit also has possibilities as a simple
game .

Figure 8 shows the application of a
majority gate to a foolproof security
sys tem. One of the most annoying fea­
tures of intru sion alarms is that they
can be tripped by things other than an
intrusion, such as failure of a compo­
nent. The result is false alarms that are
annoy ing and sometimes even dan­
gerous.

The circuit of Fig. 8 minimizes the
probability of a false alarm by requiring
two out of three instru sion dectectors
to be tripped before the alarm will
sound. Any type of intru sion detector
may be used with the system; all that is
required is that the output of the alarm

+12V +12V

16 6 1/2 Me14530r -- - -- - ----- - --,
I I

'"'0-----'-,----.4 I
~4-~ ' I

I I
. "'C>----~I:__-_f I

~~~ I I
I 17

-"'<>------:-1---1 IZ
~~~ , I

I I
I 4

FIG. 7-THE PRINCIPLE OF majority logic is easily applied to a vote where a simple majority rules.

gate while it is in the circu it by simply
changing the logic levels applied to
those pins.

Majority-logic applications
To make good use of majorit y logic,

most of us have to adopt a new way of
thinking. When we think of logic sys­
tem s and digital circuits, we usually
think in terms of the more conve ntional
OR, NO R, AND, or NAND gates . We don't
think in terms of majority gates, simply
becau se we haven 't been exposed to
them.

Man y logic-circuit problem s can be
solved easily using majority logic.
Figure 7 shows a secret voting machine
for five voters . Each of the voters has a
single-pole double-throw switch. When
the switc h is in the up position it con­
nect s one of the input s of the logic gate
to a high logic-level. When the switch is
in the down position it connects the in­
put to a low logic-level. Whenever the
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ELECTRIC BILLS TOO HIGH? GET A

Advanced-design Power Factor Controller
cuts the cost of running electric appliances by
as much as 400/0! See for yourself- try it for 60 days!

~)

National Aeronotics and
Space Administration

Patent 114,052,648

If you think your electric bills are high
now , brace yourself. They'll be even
higher next year, and for years to come­
even if your use of electricity remains
constant-due to utility company rate
increases .

Right now , it's probably costing you
$120 to $160 a year to run a refrigerator
...about $130 for a freezer . ..and other
outrageous sums to power your attic fan,
wash ing machine, sump pump, electric
typewriter and lor trash compactor. Even
a gas clothes dryer uses expensive elec­
tricity (to rotate the drum) .
So it makes a lot of sense to use a lot less

electric p'ower. And now you can do just
that-without cutting down on your use
of electric appliances!

INTRODUCING THE WATT SAVER

Our exclusive new Watt Saver is based
on an invention developed and patented
by the National Aeronautics and Space
Administration. "The NASA/Nola power
saver ," wrote a Popular Science senior
editor, " was developed by Frank Nola at
NASA's Flight Center in a program to
reduce power consum ption in spacecraft
motors . Nola calls it a PFC-power-factor
cont rolIer. I prefer to call it a power
saver, however, because that's what it
does."

NASA TESTED IT

Accordin g to NASA documents, " The
device has been tested at Marshall
Center on over 40 types of motors, with
power savings ranging up to 60%, de­
pending on the loading. The motors
tested were both single-phase and three­
phase, ranging from 112 H.P . to 5 H .P.
Most motors will show up to 40-50%
savings when running lightly loaded or
unloaded , and some will show 5-to-7 %
savings at rated load."

NASA's Technical Support Package
showed that " The Power Factor Con­
troller applies to induction type electric
motors-the most commonly used type in
all major home app liances and the most
commonly used in industry ." Such as
those in refrigerators, freezers, washing
machines, dishwashers, trash compactors
tab le saws, drill presses , electric type­
writers , gas dryers (without electric ig­
nitors) , fans, grinders, food processing
machines, lathes and various types of
pumps (e.g., heat, sump , swimming
pool).

HOW IT SAVES POWER

Popular Electronics explained it th is
way: "AC induction motors characteris-

tically run at a nearly constant speed
that 's fixed by power-line frequency and
independent of load and supply voltage.
When heavily loaded, the motor draws
line current that is nearly in phase with
the applied voltage .. ..Under light load
conditions, the motor develops less
torque by allowing more lag between the
voltage and the current. This reduces the
power factor wh il e leaving the current
essentially the same in magn itude." (The
wasted power is given off as heat.)

"To minimize this waste, Nola's device
mon itors the motor's power factor, and
when it detects light load conditions, it
reduces the supply voltage .. ..The cur ­
rent, now more near ly in phase with the
voltaqe, therefore does as much useful
work as before, but it and the voltage are
smaller, resulting in a net savings of
electric power."

Besides saving power, the Watt Saver
also allows motors to run cooler-which
lengthens their Iife-and quieter.

Inside the Watt Saver: electronic components work
automatically, microsecond by microsecond, to
make sure an electric motor receives no more
voltage than what's needed to handle the load at
any given instan t... to save you money!

IT'S SIMPLE TO USE

The Watt Saver-made in the U.S.
under license from NASA-is housed in a
sturdy metal case Gust 5% "W x 3"H x
2"0) with an electrical out let and a 2-foot
cord . Simply plug the cord of your appli­
ance into the Watt Saver, then pi ug the
Watt Saver 's cord into any electrical out­
let. You can move the Watt Saver to
various locations as needed or , better yet,
get two or more.

(For air conditioners, order the wired-in
model and if you are electrically inclined
no electrician is necessary to connect it .)

Whenever the appliance is used, the
Watt Saver goes to work instantly. There
are no buttons to push , no gauges to
watch. The Watt Saver works automat-

CIRCLE 46 ON FREE INFORMATION CARD

ically, to reduce the amount of electric
power used and (therefore) to reduce
your electric bills-without reducing the
efficiency of your appliances!

LOW COST-AND A TAX CREDIT

Although we're the only company in the
world offering the Watt Saver, the cost is
modest-only $39.95 for the 11OV,
15-amp model that handles motors up to
and including 1 H .P. Want two? They're
just $37.95 each . Or splurge and get three
at $34.95 each . Specify plug-in or wired­
in models.

We also offer a 220V, 15-amp model for
motors up to and including 2V2 H.P. The
price is $49.95 for one ; $47.95 each for
two or more. Specify plug-in or wired-in.
No matter which model you order or how

many units you order, the postage /
hand ling charge is just $2.50 per order.
And next year, when you fill out your tax

return, you can deduct a 15% energy tax
credit -for additional savings .

60·DAY MONEY·BACK GUARANTEE

Try the Watt Saver for as long as 60
days . If not completely satisfied, return it
(insured) for a full refund.

Naturally , the sooner you send for the
Watt Saver, the more you can save on
your electric bills. So order today . Send
your check or money order to the address
below . Or charge it to your Visa, Master
Card, Diners Club or Carte Blanche
account. If using your credit card , you
can order via our toll-free number:

800-526-2801

If it 's busy, or no answer, call our other
toll-free number:

800-257-7850

(In New Jersey, call : 800-322-8650.
N.J . residents: add 5% sales tax .)

Or maiI you r order to:

Dept. RE-1, 404 Madison Avenue
Lakewood, N.J. 08701
201-370-0446
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A look at another easy way to make circuit boards.
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR
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others, I'll stick with adhesive copper pat­
terns (pun intended!). In any case, there
are two easy, clean, and reliable methods
of making prototype one- or two-of-a­
kind PC boards, and those methods can
even be combined on one board.

What's that?-you need more copies
of your board? Th en, you may as well get
out the etchant. And you' ll need master
artwork. That can be made in a variety of
ways. My preference is to use prepr inted
opaque patterns on clear film (Fig. I).
That system is quick and easy; it not only
gives professional-looking resul ts but ,
perhaps best of all, is forgiving of place­
ment mistakes.

Bishop Graphics offers a complete ar­
ray of patterns for making original art­
work for PC boards . All you have to do is
to press them down on clear film in the
required configuration and then run
traces with the opaque tape . With just a
little care, you can come up with a perfect
original.

You know, one of the secrets of making
a good PC board is to develop a good
design (layout ) in the first place. Depend­
ing upon the circu it, a lot of sketc hing

IN THE AUGUST 1980 ISSUE, WE DISCUSSED
the E-Z Circuit adhesive mete rials for
making "instant" PC boards. You know
that I am impressed with that system,
produced and dist ribu ted by Bishop
Graphics (P. O. Box 5007RE, Westlake
Village, CA 91359). Thi s month I want
to be sure that you know about two more
PC systems that are also covered in their
EZ- I02 manua l/catalog .

Th e first is called Cut 'N' Peel. It is
nothing more than a board with a special
copper covering. To use Cut 'N ' Peel, you
must first sketc h the circu it on the cop­
per. Then, unwanted copper is cut with an
X-acto or other very sharp knife and sim­
ply peeled up off the board.

Of course, with the unwant ed copper
gone, you are left with your circuit. There
you have it-an instant PC board . You
are ready to dr ill the board, and to mount
and solder components .

The cutting and peeling may be quite
difficult with a complex circui t but it can
be done-steady hand, patience, and all
that.

In my opinion, that system is well
suited to relatively simp le circuits . For

v
FIG. 1

and re-sketching may be necessary in
order to get the number of jumpers down
to a minimu m.

Eventually, however, a scale drawing
should be made to aid in the actual place­
ment of patterns- either opaque on film,
or adhesive copper on a board . Bishop's
scale templates are almost indispensable
in making those final drawings.

Altogether, the E-Z Circuit line is
quit e comprehensive. Use of those mate­
rials can save you a lot of "fussin' and
cussin' " when fabricating PC boards.

Pine Wood Derby
Back in March I asked your help for

Bill Wisel who was looking for a way to
take the " heat" of disputes out of his Cub
Scout' s Pine Wood Derby heats. Your
responses have been both gratifying and
intriguing.

Apparently, many of you are or were
Scout leader s. Th ere have been more
ideas and circuits on that topic than any
other since Hobby Comer began. In fact,
they are still coming in. Please accept our
thanks and "we ll done" to each of you
who has writte n.

Unfortunately, all that has come about
too late for the 1980 Derby but there is
plenty of time for '81 . So, let's take a look
at some of the responses.

Your answers to Bill's question ranged
from the very simple to the very com­
plex-mechanical to IC' s; two-lane to
six-lane; winner-only to each lane timed ;
arbitra ry timing interval to one-thou­
sandth-of-a-second accuracy ! Since the
number of circuits we can print is limited,
we'll take a look first at the major differ­
ences in approach .

Most packs (and leaders!) have limited
finances. In spite of using surplus and sal­
vaged parts, an accurately timed, mult i­
lane finish line is going to be rather
expensive. For many readers, however,
that is not the prime consideration in
deciding basic approach .

In determin ing the number of lanes,
several respondents pointed out tha t those
youngsters spend a Jot of time build ing
their cars. In order to have the reward of
more racing, even for the losers. you have
only two lanes and the "best-two-out-o f­
three heats" rule.

Carl Malmquist of Vestal, NY makes a
very good point for not actually timing
the cars . It is difficult to explain the logic
and j ustice to a youngster who loses one
race while having a faster time than the

continued on page 70



ORDERA COORDINATED
EXPWRER/85 APPLICATIONS
PAK!
Begin ne r's Pak (Sa ve 526.00!) - Buy Level " A" (Ter ­
minal Vers ion) w ith Monilor Sourc e Listing and AP -I
5-amp Power Supply: (regular pr ice $199.95). now al
SPECIAL PRICE : $169.95 plus post. & insu r.
Expe rim ent er' s Pak II (Sa ve 553.40!) - Buy Leve l
"A" (H e x Ke ypadlDi sp lay Ver sion) wit h H e x
Keypad /Display . Intel 8085 User Manua l. Leve l " A"
Hex Mon ito r Source Listing, and Ap·l 5-a mp Power
Supp ly: (regu lar pri ce $279.35). all at SPECIAL
PRICE: $219.95 plu s pos t. & insu r.
Spe cial Micro soft BASI C Pak (Save $103.00!) - In­
clu des Leve l " A" (Terminal Vers ion) . Leve l " B".
Level " 0" (4k RAM) . Leve l " E" . 8k Microsoft in
ROM . Inlel 8085 User Ma nu al. Level " A" Monitor
Source Listi ng. and AP -1 5-a mp Powe r Sup ply: (regu ­
lar pri ce 5439.70). now you rs 'at SPEC IA L PRICE :
$329.95 plus pos t. & insur.

ADD A TERMINAL WITH CABINET,
GET A FREE RF MO DULATO R: Save
ove r S114 al thi s SPE CIAL PRICE : 5499.95
plu s pos t. & insur.

Special 8" Disk Edition Explorer/85 (Save ove r $104!)
- Includes disk -version Level " A" . Level " B". two
5-100 connec tors and bra ckets. di sk controlle r. 64k
RAM. AP -1 5-amp power supply. Explo rer /85 de luxe
s teel ca binet. cabinet fan . 8" SO/DO disk drive from
famo us CO NTRO L DATA CORP. (not a hobb y
br and !). dr ive ca bine t w ith pow er supp ly. and driv e
ca ble se l-up for two drives. Thi s package inclu des
everyt hing bu t terminal and printer s (see coupo n for
them) . Regular price S1630.3O. a ll yours in kit at
SPECIAL PRICE: $1499.95 plus pos t. & insur. Wi red
and test ed . on ly $1799.95.

Spec ial! Complete Business Software Pak (Sa ve
5625.00!) - Includes CP/M 2.0. Microsoft IlASIC.
Gene ra l Ledger. Accou nts Rece ivable. Acco unts
Payabl e. Payroll Pac kage. (regu lar price S1325). yours
now at SPEC IA L PRJCE: 5699.95.

nal 256 bytes located in the 1l1 55A) . The static RAM
ca n I ){ ~ located anvw here from .ti0.OO to EFFF in 4k
blocks. -

LEVEL "E" SPECIFICATIO NS
Level " E" adds soc kets for ok of EPROM to use the
popu lar Intel 2716 or the T I 2516. It includes all soc kets.
power supply regulator. hea l s ink. filter ing and decou ­
piin g compone nts. Sock ets may a lso be used for 2k x 8
RAM Ie's (allow ing for up to 12k of onboa rd RAM) .
DISK DRIVE SPECIFICATIONS
- 8" CONTROL DATA CO RP. _ Data capacity; 401.016 bytes

professional drive. (SO).802.032 bytes (0 0) .
- LSI coniroller. unformatted .
- Write protect. - Access lime: 25ms (one
- Single or doubl e density. Irack) .
DISK CONTRO LLER/ I/O BO ARD
SPECIFICATIONS
- Controls up 10 four B" drives. _ 2716 PROM socket Included
- 1771A LSI (SO) f lopp y disk for usc in custom

controller, applications.
- Onboard dataseparator _ On board crystal controlled.

(IBMco mpatib le). _ Onboard 110 baud rate
- 2 Scrial l/O ports generators 10 9600 baud .
- Autoboo t 10 disk syste m _ Double-sided PC boa rd

whe n system reset. (glass epoxy.]
DISK DRIVE CABINET/POWER SUPPLY
- Deluxe sleet cabi net w ith indiv idu al power supply for max­

imum reliab ility and stability.

!.evel "A"
With Hex
Keypad/Displa y.

Exp /om r/H5
Wilh Lc vct "C "
Cord Cogc

r
LEVEL " D" SPECIFICATIONS
Level " 0 " provi de s 4k of RAM . power supply regu la ­
tion . filteri ng decoupling compone nts and sockets to
ex pand your Expl ore r/85 me mo ry to 4k (plus the ongi -

-~
s ingle step with regi ster di sp lay al eac h brea k point .
go 10 e xec ution address. Level " A" in this vers ion
makes a pe rfect contro lle r for ind us lria l a pplications.
an d is prog rammed using the Netronics Hex Keypa d /
Dis play. It is low cost. perfect for begi nne rs.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator type key pad w ith 24 sys te m-c'efined and 16
user-defin ed keys . Six digit ca lcul ato r-ty pe d isplay.
that di sp lays full address plus dat a as well as register
and s tatus information,
LEVEL " B" SPECIFICATIO NS
LeVl' I " B" provides the S-l 00 signals plu s buffer s /
d rive rs 10 su pport lip 10 s ix S-100 bus boards . an d in­
d udes : add ress decod ing for unhea rd 4k RAM expan­
s ion se lectable in 4k blocks .. . add ress decoding for
onboard Bk EPROM ex pa ns ion selectable in Bk blocks

, address and data bus drivers for onhoard e xp ansion
.. . wai l s tate ge nerato r [jumper se lec table] . 10allow the

, use of s lower mem or ies ... two se para te 5 volt regu la­
to rs .
LEVEL "C " SPECIFICATIONS
Level "C" ex pa nds Explorer/as's mot he rhoa rd w ith a
card cage. allow ing you to plug lip to si x S-l00 ca rds
d irectly into .the mother board. Both cage a nd ca rd are
neatly contai ned ins ide Ex plore r' s deluxe steel
cabinet . Level " C" includes a shee t metal su pers truc ­
ture. a s -canl . gold plated S- IOO extens ion PC hoard
that plu gs into Ihe mo therboa rd . Jus t add requi red
number of S-lOO co n nec to rs .

Full a"di sk system for tess Ihnn the pri ce of (J mini (show n wi th
Nctroni cs Exp/orer/ B5 <:nmpu tcr a nd ncw terminal ). System Icnurcs
fl oppy drive from Cnnlrol Dolo Corp.. world 's 10'8 est mak er of
mcmory slorugc sys tems (no t (J hohhy Immd! )

Level "A" is (J

complete ofll:!ra ti ng
system.perfect for
bc,,;inncrs. hobhyists.
indusfriol controller
usc. 5129.95

Start learning and computing for only $129.95 with a N etronics BOB5-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, B" flopp y disk drives, hard disks and multi-terminal 1/0.

THE NEW E X P LO R ER/a5 SY S T EM
Special! Full B" floppy, 64k sys tem for less than the price of a mini! Only $1499.95!

(Also availa b le w ired & tested. $1799.95 )

LEVEL "A" SP ECIFICATIONS
Explo rer/as 's Level " A" system fealures the advance d
Inte l 8085 cpu. an 8355 ROM w ith 2k deluxe mon ilor /
operaling syste m. and an advanced 8155 RAM I/O .. .
all on a s ingle moth erboard wi th room for RAM /ROM/
PROM/EPROM and S-l 00 e xpa nsion. plus generous
prolol ypi ng space.

PC Board: G las s e poxy. plated Ihrough holes wi th
solder mask. • I/O: Pro visio ns for 25-pin (OB25) con ­
nector for terminal serial I/O. which ca n also support a
paper tape reader ... cassette tape recorder input and
output . .. casse tte tap e control oulput LED oulput
indi cat or on SOD (seri al output) line print er int er-
face (less drive rs) . . . total of four 8-bit plu s one 6-hil
I/O po rts . • Cry stal Frequen cy: 6.144 MH z. • Con trol
Switches: Resel a nd user (RST 7.5) inle rru pt . . . addi­
tion al provision s for RST 5.5. 6.5 a nd T RAP interrupls
onboard . • Cou nter/ T ime r: Progra mm abl e. ta- bit bi­
nary. • Sys le m RAM : 256 bytes located a t F800. ideal
for sm a ller sys te ms and for use as a n isolated s tac k
area in expa nd ed systems . .. RAM ex panda ble 10 64K
via S-l 00 bus or 4k on molherboard .

Syst em Monitor [Terminal Vers ion ): 2k bytes of
delu xe sys le m monitor ROM localed at Fllll0. leaving
IJ000 free for user RAM /ROM. Fealu res include lape
load w ith labelin g examine /c ha nge contents of
memory . . . insert data wa rm start .. . examine and
change all regist ers .. . s ingle step with regist er disp lay
at each break po in t. a debuggi ng/training feature , .. go
to execu tion address move hlocks of me mory from
one locatiun 10 anal her fill blocks nf mem ory with a
cons ta nt ... d isp lay blocks of me mo ry . . , automatic
haud rate se lec tion to 9600 baud .. , va riable disp lay
line le ngth contro l (1-255 characters /li ne) ... chan­
nelized I/O monitor ruut ine wit h B-bit pa ra llel outp ut
for high-sp eed prin te r ... serial con sole in a nd console
out cha nne l so that monito r can comm uni cat e with I/O
port s.

Sys lem Mo ni lo r (Hex KeypadlOisp lay Version ):
Tape load with lab el ing . . . lope dump with labeling
.. . exa mine/change contents of memory ... inse rt data
. . . wa rm sian . .. exa mine an d change all registers ..

Imagine - for only $129.95 you ca n ow n the start ing
level of Explore r/85. a co mp ut er that's exp anda ble intu
full business /devel opm ent capabilit ies - a computer
that ca n be your beg inne r sys te m, an OEM controller.
or an IBM-formatted 8" disk small business system.
Fro m th e firs t day you ow n Ex plore r/85. you begi n
computi ng on a significa nt level. and applying princi ­
ples disc ussed in leading co mpute r magazines. Ex­
plorer/85 fealur es Ihe advanced Inlel 8085 cpu. whi ch
is 100% compatible with the older 808OA. It offers on­
boa rd S-l00 bus expansion . Microsoft BAS IC in ROM .
plus instant convers ion to mass sto rage disk memory
with s la nda rd IBM-formatted 8" di sks . All for only
$129.95. plus the cos t of power supply. keyboard/
terminal an d RF modulalo r if you don' I have the m (see
our rem arkable prices below for these and other, ac­
ces sor ies ). W ilh a H ex Key pad /d isplay front panel.
Level " A" can be programmed with no need for a ter­
mina l, ideal for a controlle r, OE M . or a real low-cost
sta rt.

... .•...............••••....•••••••••....•. .••...••••••...•••••••••.. ... .. .. .. .......... .•.. ...•. ..... .. .. ... ..... .....••

•............... ................... .. ......... •... ...... .... ... ...... .......•......... ••••• •••••........... ............... •

Please sen d the Items che ck ed below :
o Explorer/BSLe, el "A"ldl (Terminal Ver s io n}. . . $129.95 plus

S3 post. c\ insu r.
o F.xplorer/B5 te vet "A" IdI IHex Keypad /Display Version) . .

o :~~~~n ~:C":;:c:~:~~~i(' tap e , 564.9S postpaid .
o 8k Micr osol't BASIC In ROMkll [ requires Levels " 0" , " 0" and

" E" ) . . . 599,9Splus S2 post. & insur .
o Le,e1"O" (S-IOOlldl .. . 549.95 plus 52 post. &insur.
o Le,el "C" (S-IOO s-eant expander) Idl. . . S39.95 plus $2 post.

& insur .
o Le, e1"tr' (4k RAMI IdI. . . $69.95 plus S2 1",,1 &insur.
D Le,e1 "E" (EPROIWROMlldl .. . 55.95 plus OOe p&h.
o Deluxe Steel cabinet for Ex p lor l'r /8 5 . . . $49.9Splus S3 post.

& instl r.
o Fan For Cah inet . . . 5 IS.00 plu.. 51.50 post. &- insur.

o ASCI I Keyboard/Compuler terminal Idl: fealure'S a full 12H
char,lclf'r "pI u&1 ca se ; full Gur..or c:onlroL 7;' ohm VitiI'll
outpul. cOO\'f>rlih lf' In haudot output: sl· I,,<:la hlp baud fate.
RS232-C or 20 mOl, 1/0 . 32 l lr 6-1r:ha r iH:ler hy 161ine form,.l..,
ilOfI(:<In lJPuSf'd wllh f'ilh f ~ ril CRT mnmlur or il TV ';PI(if \'cm
havf' ,In RF m(lClulalnr) .. S149.9Splus S:J 00 JX)"I. &: insur .
o DeLuxe Steel cabinet for ASCII ke\·hoartl/lp,rminill . ..

519.95 pIllS S2.50 post. '" in·mr. .
o New!~rnUnal/Monitor: ISl'l' photo ) Silmf ' fl'illlm 's as aho\'!'.

l'xcepl 12" m o nitor wl lh "' (' ~ !Jc l,mi ilnd It> rmmall '> In (if·luxf'
"in~l f' cilhiIlI'l. kit . . 5399.9Spill" 57 post . lit insur.

o Haz elli ne lermin als:O ur pn( ;f ~~ too low 10 quo!f' - CALL lIS
o Lear.Slgler terminal s/print ers: Our pn c('s 100 10\\1 to q U ll t t' .

CALL tIS
o Hex Keypad/DIsplay kll . . 569 .95 pili" $2 post & insur

o AP-I Power SUpply Kit ± 8V i(~ 5 amp s) in de luxe steel ca binet

o f.(il d5~~~~~~:~~Str.t~~I~~S ...S4.85l'ilCh. postpaid .
o KFModulator kit [allows you III use your Tv Sl' t as a mumlurl

. . .SH.!15postpald. .
o 16k RAMkit (S· I00 board ex pands to 64 k ) . .. 5199.9Spi ll" $2

pos!. & msur.
o 32k RAM kH, . . 5299.9Splus S2 post. & insur.
o 48k.RAM kll . . . 5399.9S pili" 52 post. & Insur.
o 64k RAMIdl . . $499.9S pill" S2 po,>t . & lnsur .
o 16k RAM Expansion Idl (10 t' xpa nd any of lh{! ahoVl' in 16)...

hlex:ks lip 10 H4k) , . ' 599.9S pili" 52 post. & insur. t' ,H,h
o 100el IIOIIS cpu USers ' Manual ... 57.50 1""'p<lid.
D 12" VIdeoIItonilor (10Mllz hilodwid 'h) . . . 5139.95 pillS S:;

po">l. & IOsm.
o Beytnner's Pak Is('(' ahove) 5169.9Splus 54 JX),>t. & insur .
:::J Experimenter'S Pak (Sf'l' alxl\'f') . . . 5219.9S pI llS S6 posl. &

IOsu r
o Special Mlcrusoh BASICP'dk\\ l1hout termlnal (" , · .II",e' l . . .

5329.9SpIll.. $7 po..!. &: m..u r.
[j SolOW it" ahove . pIllS ASCII Keyboard Terminal "1 th f.alNnel,

Gel Free Rf Modulator (Ill'f· ,lh ll\ 'l' ) •. . $.499.95 plll~ $10 rx'Sl.
<~ Insu r

o Special 8" DIsk Edilion Explorer/BSISI'I' ahllve'j . . S14111l.95
plus $2 li IX}<;!. & inSllT.

o ~XI~~r~~ t.~::py r:..::.~5 ~~.~~~h:~'>~l~ ~1:\lr&insur .
o cabinet & Po",er SUpply For Orl,e . .. $69.9SpillS53 1XlSt &

m,>ur.
o "rl , e cabte SOt-up For Two Orl,es ... $25 plus 51.50 post. &

In'>ur

o DIsk te ntroner Board \\Ilh ~o PorIS. . . SIIlll.95plu s $2 post.
&: msur .

o Special: COmplete Business SOh",are Pak ISI'I' uhnvt-] .
$699.96 postpaid .

SOLD SEPARATELY:
o CP/M 1.4 SIOOI"JSlpa,,1.
o CP/M2.0 StSOposlp<l id
o Mlcrosoh BAStC. .. $325 postpaid.

o tnlelllOllScpu USer Manuat . .. $7.00 postpaid.
D I.e,el "A"lItoollor SOurce Usllog . . $25l"lSlpilid

• Conllnental U.S.A. Credit card Buyers Outside Connecllcul •

• C~o~~I~-~~~~~~:c~~~;~:~~~~~,~8 •
Ass lsl,mce . c.illI (20.1).154·H.175

To la l Enclosed (Conn res . a dd sa ll:s ta x) S _
Paic! Ilv :
o Pl'r si mill C hec k 0 C as hi"r's Ch eck /Mon" v Order
o VISA 0 Maste r Cha~e (Ba nk No . _ ...:... --I
Ace!. No. E xp . Da le _ _
Signa tu re
Prinl
N <lm fl

Adc!"" s
Cit v ...,- _
Staie Z tp _

P.!!lo. NETRONICS Research & DevelopmelIl Uti .,I~' 333 Litchfield Road, New Milford, CT 00776
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of relay RY2 is not completed because
the RYl-a contacts are now open. Thus,
relay RY 2 does not energize and contacts
RY2-a stay open. Since contacts RY2-a
are open, lamp L2 does not stay on-it
only flashes briefly when the Lane-2
switch is hit.

Of course , if the Lane-2 car is faster,
the sequence of events is opposite and
lamp L2 lights to the exclusion of Ll . A
three (or more) lane setup works in the
same way and indicates the winner only.

I have given no values for supply volt­
age, relays, 'or lamps. The only require­
ment is that they match. You can even
use AC and avoid the need for a power
supply.

Next month we'll look at an electron ic
solution to the problem and talk about
some other uses for these circuits. R-E

l LANE. 2.
R '< 1- \0

...--0

HOBBY CORNER
continued f rom page 68

winner of another.
Two methods of triggering the circuits

predominate. About half of the respon­
dents use photocells or phototransistors
to detect the car' s passage over the finish
line. D. R . Fair of Center Valley, PA
indicates that a pencil-shaped car may not
consistently activate such a trigger. Paul
Bradley (St erling Heights, MI) sent a
circuit with trim mer pots on each photo
device to adjust them for ambient light
conditions.

Mechanical switches are used to trig­
ger circuits by many of you. In some
cases, leaf-actu ated switches are im­
bedded in the track. Anthony Saxton of
Burnsvill e, MN mounts his mic ro­
switches behind rubber pads at the end of
the track .

As menti oned, the actual circuits var­
ied from mechanical relays to 60-device
electronic masterpi eces. The y can give
first place only, first three places, arbi­
trar y or accurate time.

Quite obviously, choices must be made
about each of these variables. I suggest to
Bill and others that cost and complexity
be secondary considerations. Decide first
what you need and what you want in
terms of final result. Then plan and build
accordingIy.

I hope that the discussion above will
give you plenty of ideas and food for
thought. Space will permit only one read­
er circuit now. I'll include one or two
more soon. By then, you should be ready
to start construction. The circuits pre­
sented will be chosen to illustrate some of
the different approaches, not necessarily
because they are better than all the others
that were sent in.

Perhaps the simplest circuit was one
sent in by Saxton. He uses mechanical
switches and relays to pick winner only.
Anthony says it has the dual advantage of
sufficient accuracy and no overkill.

Figure 2 shows two double-pole relays
in a two lane system . Figure 3 shows how
three 3-pole relays are connect ed for a
thr ee-lane system. In that same manner,

. you can expand the setup for any number
of lanes. For example, six lanes would
require six 6-pole relays. (Any surplu s
telephone relays out ther e?) Let' s see
how Anthony's circuit operates for two
lanes (Fig. 2) and then you can figure out
any larger one you want.

Suppose the car on Lane I flips that
momentary switch first. The circuit is
complete throu gh lamp Ll and through
the coil of relay RY I via the closed RY2­
b contacts. Thus, relay RYI is energized
and that does two things: It closes con­
tacts RY l -a to keep current flowing
through Ll and relay RYI and it also
opens contacts RYI-b. In that manner ,
lamp L I comes on and stays on.

Now, the second car hits the momen­
tary switch in Lane 2. The circuit to coil

-
- -

'12:59:LJ
,

Satisfacti on Guaranteed

0101 SOLID STA T E
CLOCK/CALENDAR UNIT
BIG 2'12" DISPLAY!
• 12/ 24 hour selectable

• Alarm outpu t Kit $49.95

Assembled 579.95
Oak Case $29.95

NAM E

AD OAE.SS

in your Electronics Career through

CREDIT
CA HQ NO

HOME
STUDY

SELF-TEACHING A ID:

6101 DIGITAL LOGIC COURSE $29.95
• Learn digita l logic w ith 26 self teaching experiments .

C I TY

CIRCLE 8 ON FREE INFORMATION CARD

• Save on d igital bread
boa rding

• Easy transit ion from pro ­
totyp e to w iri ng diagr ams

• Aids digital Circ uit desig n
Kit $49.95

Assemb led 559.95 •

Put Professional Knowledge and a

COLLEGE DEGREE

a VISA
c MASTERCARD

Earn Your

DEGREE

SAVE TIME AND MONEY!
6100
UNIVERSAL '
DESIGNER

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 pr ogram,
you first earn your A.S.E.T. degree, and
then your B.S .E .T. These degrees are ae­

m credited by the Accrediting Commission
9 of the National Home St ud y Council.
is Our free bulletin gives full details of
a:
f- the home-study program, the degrees
~ awarded, and th e requirements for each
U;J degree. Write for Bulletin R-81.

§ Grantham College of Engineering
ri 2500 So. LaCienega Blvd.
70 Los Angeles, California 90034
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MONEY·BACK GUARANTEE
You can try one or more Finger Fones

in you r own home for 30 days, protected
by our unconditional money-back guar­
antee. If you're not satisf ied with Finger
Fone for any reason, simp ly return it
(insured) for a full refund, no questio ns
asked. Finger Fone is also covered by
a 1-year parts and labor guarantee.

To order Finger Fane, call toll -free
now. We're open 24 hours a day. You
can charge it on Master Charge, Visa,
American Express, Carte Blanche or
Diners .

WHY WAIT FOR PUSH BUTTON
DIALING?

Finger Fone is compatible in areas of
the country where push-button dialing
is already in use. But i f you live in the
30% or so of the country where only
rotary-dial phones can be used, wait no
longer. Finger Fone automat ically con­
verts from musical tones to rotary-dia l
signa ls . This way , you can have the
speed and advantages of push-button
dia ling without waiting for your local
phone compa ny to install central equip­
ment.

NOW AVAILABLE AT INCREDIBLE
LOW COST

Finger Fone costs only $89.95 com­
pared with prices of similar-looking
telephones (but not similar in perform­
ance) costing $109, $130 or more. Want
two? Then it's only $84.95 each. Three?
Save even more at $82.95 each. Add a
$2.50 charge to your total order for in­
sured shipping, and if· you live in New
Jersey, include 5% tax.

800·526·2801
800·257·7850

In New Jersey , Call: 800-322-8650

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

rii1 ffliS:CcSliS=i0'!IJIJ THE IMAGINATION PEOPLE®
Dept. RE-1
Mercury Bldg., 404 Madison Avenue
Lakewood, N.J. 08701
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Finger Fone: modu lar, sophisticated, smarter than your present
telephone. Comes with an ivory fascia.

WHY PICK A PHONE UP
EVERY TIME IT RINGS?

Let's face it, your hands are often
occupied when the phone rings . So to
answer , you 've got to stop at least half of
what you' re doi ng . With a Finger Fone,
all you do is reach out and tap the "On"
key wit h one fi nger . And since you
needn't pick the inst rument up , you can
place it convenien tly on a desk, counter ,
or table - or hang it on the wall .

MORE FINGERTIP CONVENIENCE
When Finger Fone announces an in­

com ing call with its pleasant electron ic
chirp , tap the "On" key and begin speak­
ing . If. the caller is someone the who le
family wants to hear, simply tap the
volume control key and select one of the
fou r sound levels and you r caller 's voice
will be audible to everyone in the room .
This benefi t is great for the office as
well, making it possi ble to replace an
ordinary telephone , separate speaker­
phone , 'and their complicated controls .

If you wish to speak wit h complete
privacy, press the volume contro l key for
low level volume. 'Yes, for strictly private
calls you 'll have to hold Finger Fone up
to your ear. You won 't mind, however,
because the entire unit is a mere 11 1f.
ounces , ju st a featherweight more than
ordinary telephone handsets .

YOU HEAR THEM,
THEY DON'T HEAR YOU

Need to put your calle r on "hold" for
a moment? Easy. Tap "ho ld" key. All
five LED indicator lamps wi ll be blinking,
indi cat ing your caller is on hold . The
other person won't be able to hear you ,
,,"ut you 'll be able to hear him or her.
We recommend you tell people about th is
so they don 't make unguarded comments
they think you can't hear. When you 're
ready to resume your call , simply tap
"off " key, the LED lights will stop blin k­
ing , and you can cont inue .

BUSY SIGNAL? FORGET IT!
Because Finger Fone automat ically

remembers the most recently dialed
"busy " number. When you want to call
that numbe r again , tap the "RE" (Recall)
key once . Finger Fone dia ls the number
for you, as often as needed unt il you get
a clear li ne.

The unique Finger Fone brings you
advanced solid-state wizardry with a
simple yet intelligent approach to
using a telephone. It's the ideal
communications instrument for
home and office.

NOW! A MINIATURE TELEPHONICS SYSTEM
EVEN MA BELL DOESN'T MAKE AVA ILABLE.

Imagine you're a desig n engi neer.
You've just been assigned to come up
wi th a srnatler. . simpler-to-use, more
st reamlined telephone with basic mem­
ory that can handle 99% of the ways
peqple actua lly use a phone on a day­
to-day basis.

You have a research laboratory wit h a
support staff at you r disposal . Plus
access to the latest t ransistors , memory
chips , and mic roprocessors . And you
are given only one limitat ion: Keep the
consumer 's cost under $100.

Now , since you' re somethi ng of a
maverick, you r mind is not trapped in the
right way / wrong way syndro me. And
you were too independent to take that
job with the Bell System a while back.
Because you didn't want all your ideas
to come out "Bell -shaped. "

THE ANATOMY OF DESIGN
So you set to work - but not with

wi res, bells and whistles . Because your
approach is different : You're goi ng to
discover how peop le actually use a tele­
phone today and then design the inst ru­
ment from the outs ide in , basing your
concepti on around real communicat ion
needs in a way qu ite unlike anyth ing
ever before achieved .

INTRODUCING THE FINGER FONE
When you 're f inished, you realize

you 've come up with a minor revolution
in design! Your new inst rument is actu­
ally a mini ature telep hone: the entire unit
measures a scant 23;' '' wide , 83;' '' long,
and 23;' '' . high (at the speaker end) ,
scarcely any bigger than the handset on
an ordinary phone. Your Finger Fone
has a nearly standard alphanumeric key­
board plus a couple of special benefits
we'll get to in a minu te. It also has an
omnid irect ional microphone, volume
selector key, automatically control the
volu me of incoming voices , with four
LED indicator lamps to display each vol­

.ume level, and even a bright red on-ott
light.

What 's mo re, it plugs into the new
miniconnector Ma Bell provides for all
its phones these days - with no addi­
t iona l wires for any other power source
(whic h make the Finger Fone unli ke
those other mult i-w ire "speaker-pho nes"
that sell for more but do less) .

FINGER
FONETM
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that ranges from 2 Hz to 30 MHz.
All cr itica l DC voltages are regulated . The input

AC transformer can be connected to operate
from 110 to 237 volts AC, 50 to 60 Hz. The built-in
1 kHz, 0.2-volt (± 1%) squarewave generato r Is
used for checking probe compensation. The
model HM307comes housed in an all-metal low­
profile case-4.5 X 8.3 X 10.4 in.-designed for
rugged field-service use. There Is a handy carry
handle and retr actable tilt -up stand that pulls
down from under the unit. Accessories include
X 1 probes, X 10 probes, X 100 probes, demodu­
lator probes, test cables , viewing hood , carrying
case, and scope chart. Price $405.00 -Hameg,
Inc., 191 Main Street, Port Washington , NY
11050.

walkie-talkies, and headphones. Cone material is
paper and the frame Is cadmium-plated steel.
Price $1.00.-lntervox Speakers, Internationa l
Components Corporation, 105 Maxess Road,
Melville, NY.11747.

PHASE METER, model 200, has a 0-360° mode
for lagging test signals or a ± 180° mode for sig­
nals whose phase relationships vary around zero.
The input-VOltage range is 35 mV to 250 volts
RMS. Input imped ance is 1 megohm for all input
levels. Frequency range for a 35-mV RMS signal
Is 20 Hz to 300 kHz, with ± 2° accuracy over that
range. Front -pane l calibration controls can also

MINIATURE SPEAKER , mode l S100RA, mea­
sures 1 X 'I, in. and weighs 15.2 grams . The ful ly­
enclosed Aln ico magnet weighs 0.209 oz. Nomi­
nal power is 0.2 watt and frequency response is
750-10,000 Hz. Voice -coil Impedance Is 8 ohms
but may be varied upon special request.

The S 100RA is designed for small-space appli ­
cations such as In beepers, mobile telecommuni­
cat ions devices, portable medical equipment,

be used to offset any phase shift in the tost setup .
Display is three dig its, plus sign. An analog output
provides 10 mV per degree. Price $325.-FSI,
1894 Commercenter W. No. 105, San Bernard i­
no, CA 92408. R-E

,7777J
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More information on new products is available. Use the
Free Information Card inside the back cover.
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ometer has a rugged 4 X 2'12 X 2-lnch molded
housing and comes complete with mounting
bracket, hardware, and step -by-step assembly
instructions. Price is $14.95.-Radio Shack,
1300 One Tandy Ctr. , Fort Worth, TX 76102.

OSCILLOSCOPE/COMPONENT TESTER, mod­
el HM307, is a compact, lightwe ight single-trace
oscilloscope designed for both field service and
laboratory applications. It has a built-in compo­
nent tester that tests com mon semiconductors
and passive components In circuit. (Transistors,
diodes, resistors, capacitors, and most other
components can be checked.) The model HM307
changes from an oscilloscope to a component
tester with the press of a single button while the
oscilloscope settings are left und isturbed.

ARCHERKIT ELECTRONIC BICYCLE SPEED­
OMETER , Is a kit designed to fit most bikes and
has 'h -inch dual-scale 0 to 60 kilometers-per ­
hour and 0 to 30 miles-per-hour Indication. The
unit operates on one 9-volt battery. The speed-

The component tester applies ± 8.6 volts RMS
maximum to the device with current limiting to 28
rnA; the resulting VII display instantly reveals
most bad semiconductors. No dri ft compe nsation
is needed , and the model HM307 will t rigger on
signals as small as 3mm up to 30 MHz. Vert ical
sensitivity ranges fro m 5 mV to 20 V/cm in 12
calibrated steps . The time base Is from 2 seconds
to 0.2 I'seclcm with auto and external tr iggering

®SHURE®H
Shure Brothers Inc .. 222 Hartrey Ave.,

Evanston. IL 60204
In Canada: A.C . Simmo nds & Sons Lim ited

Outside the U.S. or Canada . write to Shure Brothers
Inc.. Ann : Dep t. J6 for info rmat ion on your local

Shure d istributor.
Manufact urers of high fideli ty com pone nts,

mic ropho nes, sound system s and related ci rcuit ry

NEWI M97 Series Era IV Phono Car­
trldges ...Five new Invitations to the new
era In hi-fl.

Shure has written a new chapter in
the history of affordable hi-f i by
making the space-age techno logi­
cal breakthroughs of the incompa­
rable V15 Type IV available in a
complete line of high -perform­
ance, mod er ate ly-priced car­
tridges: the M97 Era IV Series
Phono Cartridges, availab le with
five different interchangeable sty­
lus configurations to fit every sys­
tem and every budget.

Dynam ic
Sta b il ize r­

w hich s im ulta ne ously
overcomes record-warp

caus ed problems, provides
electros ta t ic neutralization of the

record surface, and effectively
removes dust and lint from th e record .

SID E-GUA RD, w hic h
responds to sid e thrusts
on th e sty lus by
w ithdrawing th e
ent ire sty Ius sha nk
and tip saf ely into
the stylu s housing
before it •
can bend . .

~
And, th e un ique

tel escoped stylus
assembly wh ich

resu lts in lowe r eff ec t ive
sty lus mass and dramatically

im p roved trackabi lit y.
There is even an M97 cartridge that offers the
low distortion Hyperellipti cal stylus!

the
M97
Era IV
Series
phono
cartridges

•
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nevv ideas

NEW IDEAS

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com ­
pilations of reprints of similar art icles. I
declare that the attached idea is my
ownorlqinal material and that its publi­
cat ion does not violate any other copy­
right . I also declare that this material
had not been previously published.

This column is devoted to new ideas,
circuits, device applications, construc­
tion techniques, helpful hints, etc .

All published entries, upon pub lica­
tion, will earn $25. In addition, Panavise
will donate their model 324 Elect roni c
Work Center, having a value of $49.95 .
It combines their circuit-boar d holder,
tray base mount, and solder station (see
photo below). Selections wil l be made at
the sole disc ret ion of the editorial staff
of Radio-Electronics.

10K

TRIl-\ME.R
POT

PRoa€S

FIG. 1

1/4 +0/1

PROBES MADE FROM
H10-"v-« - GrAUe;.E SOLID W IRE.

...----+-11- - - ~ ....-- -----.
QV BATTE R,,(

Use this gauge anywhere for indoor
plants and you will find it very useful in
determining when to water and in pre­
venting overwatering, since it reaches
much farther down into the soil than you
possibly can with your own fingers.-Bob
Mostafapour

FIG. 2

'1-VOLT e.AnE.RY

ST,<ROFOAM - - - - -.Ie. i.o c, \<.

PLANT WATER GAUGE
THIS PLANT WATER GAUGE CAN EASILY BE

constructed on a small piece of perforated
construction board. Its case is made from
a piece of Styrofoam with a section
carved out to hold the nine-volt battery,
and a small recess is made into which the
underside of the board is pressed. The
probes are stuck right through the center
of the foam and glued in.

Assemble the gauge following the
schematic in Fig. 1 and the drawing in
Fig. 2. Be sure to tin the probes with
solder to keep them from corroding.

To calibrate -the gauge, connect the
battery and press the probes gently into a
pot containing a plant that is just on the
verge of needing water (stick it in so that
only an inch of the probe is left visible at
the top). Turn the potentiometer until the
"OK" LED lights and then turn it back
to the point where that LED goes out and
the "W," or "Water," LED just comes
on. The device should now be properly
adjusted.

Title of Idea

Signature

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

200 Park Ave. South,
New York, NY 10003

"Would you /ike to hear 111y new secretary ill stereo?"

Print Name

Street

City State

Date

ZIP
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More information on computer products is available.
Use the Free Information Card inside the back cover.
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BASIC can connect to as many as 15 GP18 -488
peripherals with no extra hardware por ts or soft­
ware dr ivers required as new devices are added.
Periphe rals currently available include printers,
plotters, digitizers, displays, and measurement
and test equipment. A machine-level drive r pro-

grammed by the user to meet his parti cular
requi rements.

Pre-programme d EPROM's for work ing in ma­
chine language and engraved keyboards are
availab le for either 8080 or Z-80 systems.

Price for a board with blank keytops and less
EPROM is $139.50, assembled and tested. Add
$55 for 8080 or Z-80 firmware. - Pike Electron­
ics, 8190 Watsonville Rd., Gilroy , CA 95020 .

INTERFACE ADAPTOR, model 488-808, Is de­
signed for interfacing the GP18-488 to the Radio
Shack TR8-80 Model I comp uter . Any TR8-80
Model lwith a minimum of 16K RAM and Level"

CIRCLE 122 ON FREE INFORMATION CARD

S-1OO FRONT PANEL for use with 8080 or Z-80
system s feat ures a 20-key matri x and six-d igit
LED disp lay. The keytops may be orde red blank
or with lettering. The 8 -100 Front Panel comes
with 256 bytes of RAM and is equipped to take a
2708 or 2716 EPROM, which may be pro-

option is offered for high-heat systems . The Com­
puDesk is constructed of birch plywood with a
walnut stain fini sh and formica tops . Price is
$359, plus freight and a $25 packing charge
where applicable.-ComputerGoods, P.O. Box
2635, Eugene, OR 97402 .

system. It has a compartment with two adj ustab le
shelves and a self-c losing door wit h an attached
sto rage rack for manuals and magazines. The
compartment is convection-cooled and a fan

CIRCLE 121 ON FREE INFORMAT ION CARD

MICROCOMPUTER WORK STATION , the Com ­
puDesk, featur es a split -level top for optimum
positioning of components of a microcomputer
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What
would make

your business
better?

We would
You've seen what lranctusmq did lor real estate Franchise corn­
par ues took struggling Independent realtorsandpul them In thehme­
light The result a greater share01 themarkelpl,l ce

TRONICS 2000 IS dOing the same lor the elecuor ucs service bUSI­
ness We're selecting a hnutec number 01dealers In each commu­
nuv giving tnemour name and high-level Irallllng III administrative
andmarketingtechniques And we're adverusmqasa Singleorgani­
zation In short we're bUilding a franchise organization Ihal Will
stano out Ina crowd

Are you eligible to [om? Yes. II you own a service dealership or are
planlllng 10 start oneandII youmeet our technical requuernerns But
you must apply beforetheQuota lor your areahas beennueo

TRON ICS 2000 could be the lifelineyou've been looking lor Call us
Today Toll Iree , · 800·457·4507 In Indiana ' · 800· 822·4 763
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Y50 Amplifier
30 WAnS RMS $28.95

High performance amp with ruRged aluminum heat­
sinks. Measure only 4" x 2" x l' thick! Mounts with 2
screws. Gives 30 watts RMS at 0.02% distortion.
Response 10 - 45 KHz. 4'to 16 ohms. ± 25 VI2A.
HY3O. 15watts RMS.Size/specs as HYSO. 20V/2A. 25.95

HY200 Amplifier $79.95
120 WAnS RMS

High performance ampliller Wlth

Ularge heatslnk area for cool opera-
tlon. Fully protected circuitry. Dlstor-
tlon only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz - 45 KHz.SIN
ratio 100 db. Only five connections.
Amazln~ly compact - only 4".,.' x
4" x 2' D. Mounts with 2 screws.
Requires ± 45 V/3A. 4 to 16 ohms.
HY12O. 60 W RMS.'S-pecslsize as HY200.± 35 VI2A 59.95
HY400.240 Watts RMS (4 ohm). Double the power, dou­
ble heatsink area! Same specs as HY120/200. May be us­
ed into 8 ohms at reduced output. ± 45 V/4A $99.95

HY6 Mono Preamp $25.95

HY66 Stereo Preamp 48.95
Inputs lor RIAA phono, tape With monitor, tuner, aux­
lIIary and microphone; full tone control circuitry. Incredl·
ble performance: Response DC to 100 KHz, distortion
005%, SIN 90 db. Output to 4.5 V RMS. Supplied with
edge connectors. Compact. Reliable. Internal voltage
r~~~~~_-=_U!~!.'"2~_t..:iJ~~.Y..s!~e'!y'! _
IName I

I'ddress _!City Z1p _

I Please send Amt
ICheck () M/O() Visa ( ) -'M:-:/":":CC"":(----:-)
INumber Exp.IS'·~DS~DnE ----;rr=16"")84=lHl=735I La • I Electronics
!.~tEl!'!m!..·_n.!'_'!~~bll~!,f!lq.~.:Y:.l1&P.i ..1
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wipes clean the recorded signals. Measures 5 X
3'/, inches and weighs 4 Ibs. The model 24-001
operates from a power source of 110 to 120 vo lts
AC and is designed for intermittent duty. The
suggested retail price is $58 .50.-Robins Indus­
tries Corp., 75 Austin Blvd., Commack, NY
11725. R-E

gram provided with this model, on tape or disk,
interacts with Level II BASIC, Level III BAS IC and
Disk BASIC. Price is $225.00.-Scientific Engi­
neering Laboratories, 11 Neil Dr., Old Bethpage,
NY 11804 .
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ILP

MAGNETIC TAPE ERASER, model 24-001, is
designed to erase computer cassettes and floppy
disks. The device was orig inally designed to erase
video tapes. To operate, the user sweeps the unit
over the disk or cassette from wh ich signals are
to be removed. The unit's magnetic field then

HIGH STABILITY
CRYSTALS FOR

FREQUENCY "0

OR TIME ----SUl.JL

USE THE BEST
BUY

JAN CRYSTALS
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I .CB ~~~dard I• 2meter
• Scanners

• Amateur Bands
• General Communication

• Industry
• MarineVHF

• Micro processorcrystals
Send 10' for our latest catalog .

Write or phone for more details .
Jan Crysta ls

2400 Crystal Drive
Ft . Myers, Florida 33907

all phones (813)936-2397

easy to charge.. ~

•

• Overload Protection
• Exclusive VARI·PITCH

Audible Output (MX333)
• Fast LOGI-TRAK Logic

Function (MX333)
• 20Q Range (MX333)

• 0.1 % Basic Accuracy
• LCD Display In Unique

Wide Vue Case
• Uses 'Single 9V Battery
• Compact Size. Rugged

Construction

DMM + Vari-Pitch+ Logi-Trax = MX-333
World's Fastest Troubleshooter

plus these popular sellers in stock and available for immediate delivery.
LCD Digital Multimeter
• Automatic potanty. zero and

overrange mdrcation
• Easy-to-read l :! M high L CD

display
• 1 :! year battery hfe In typical use
• 12 oz. mcludmq 9V battery
• Withstands 4 ft . drop Without

loss of accuracy
• Automatic decrmat po nt, built

In low battery IndIcator. diode
and transistor testing
capabinty (LX304 only)

LX 303LX 304

Pocket Semiconducter Analyzer
• Automatic. "h ands-ott"
operation - frees both hands
for troubleshooting. • Instant

~g~d~~~t~;~~~S~ot
NPN's. PNP's. FET s. diodes &
Se R's ; In or out-ot-cuc u.t.
• Rugged. all sohd state - no
movmq parts. • Compact
polypropylene case . • Will not
damage transistors. diodes. or
circurts under test. • Poweredu:;;.; ...- by 2 std. 9 V batteries (not mc.)

Mode l 216

compact Video Generator
• Video output for VTR. CCTV
and momt or apphcatrons
• Adjustable RF. channel 2-4
• 11 rock stable patterns . 10
step gray scale staircase . 3
bar and lObar gate d rainbows
• Adjustable chroma levels
(()-150".) • Crystal controlled
chroma and tim ing OSCillators
for stabihty from- 20' to 1 25~ ,

• Rugged high Impact
merrnoplastrc case and

.iiiiiiill··..~~~~;240r

Order with Confidence and get the Fordham Advantage!
Callf~r TOLL FREE FORDHAM r-- - --MasterChargeourprices I VISA' . - BankAmericard

(800) 645 9518
I d - VISA-COD

_ ,-.-- , 1: ~~~~~ Order

mN Y State cau(516l 752·0050 855 Conklin 81. Farmingdale, N.Y. 11735 = COD's extra
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(3.5 oz.). The receiver tunes the standa rd AM
broadcast band and shortw ave frequencies from
3.9 to 12 MHz. Controls include a BAND SELECT

switch, tuning dial, and a volume control coupled
with an on/off switch . Power is supplied by two
hearing-aid-type batteries (included). The EP-B
has built-in Ferrite rod antennas for both bands.
Aud io output is by means of an earphone. Price is
$24.95.-Radios Intern ati onal, P.O. Box 6053,
Richardson, TX 75080.

VHF/FM TRANSCEIVER , model WR 156, is a
front-mount radio with a frequency range of 150­
174 MHz and a frequency spread of 12 MHz.
Twelve channels of any TX or RX freq uency com­
bination can be programmed with the 12-MHz
spread, with full specs eliminating the need for

CIRCLE 114 ON FREE INFORMATION CARD

two separate radios. The performance of each
channel in thi s model is equal to that of a single
channel radio . Opt ions available for the WR-156
include a 12-channel prior ity scanner, CTCSS
encod e/decod e, DTMF, and lime-out timer, plus
any signa ling system desired. Price range is from
$1,395 to $2,350.-W R Communic at ions, 1165
Harr ison St., Seattle, WA 98109. R-E

CIRCLE 111 ON FREE INFORMATION CARD

COMPACT AM/SW RECEIVER, the model EP-B,
measures only 45 mm X 73 mm X 25 mm (1.77
X 2.95 X 0.98 inches) and weighs only 96 grams

na's bod y-mount. Price for the FM-91 is $7.37.­
Harada Industry of America, Inc. , Dept. P, W.
Artes ia Blvd ., Compton, CA 90220 .
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radie> pre>duc-ts

power supply. A standard-designation code mod ­
ule is Internally wired. The scrambler principle
used is aud io-band inversion with the code mod­
ule selecting the Inversion frequen cy. This porta ­
ble unit is compatible in all codes with all basic
Evader models. Price Is $547.-Controlonics
Corp., 410 Great Road, Littleton, MA 01460.

PORTABLE SCRAMBLER, the Evader, ensures
pri vacy in two-way rad io voice communications.
A primary security-level scrambler, the portable
Evader is compact and mounts directly on the
rad io using "hook-and-loop" pads. The rugged,
water-resistant unit operates from the radio's

More information on radio products is available. Use the
Free Information Card inside the back cover.

CUSTOM ANTENNA , FM-91, fits all General Mo­
tors and narrow-fender cars. The antenna has a
single stainless-stee l mast 31 inches long and a
72- inch cable. Shown is a close-up of the anten -

iAKE IT FRCW A
SMART <ARAlat'
~~

BEARCAT.2IOXL
SCAN••
$209.

AMERICA'S
BESTBUNG

SCANNBl
JUSTGOT

EVEN BETTER.

THE LOWEST PRICID,
FULL-FEATURE,

BEADI NO-CRYSTAL
SCANNER EVER.

Bru'O rcr-een ree rea l exert...
ment of scann ing and save'
Bearca t 160 feature'S a StnOOtrl .
keyl ess keyboard for all con trols
'OClud ,1'lOvo lume and SQuelch Has
5'-band . 16 cenoner cove rage
Prmnt v sc recnve Scan Delay,­
Automa tiC t ccecct and Search
And muc n mol'(.' Bearcans nu mtx>.
on.e cn~nnU'~

Look what you get with the
Bearcat 210XL. Excitin g. new
space age sty ling. No-cr ystal.
pushbutton tuning. New. 18 chan­
nel, 6-band coverage of over 6<XX)

frequencies. And features like 2
scan speeds. Automatic Squelch.
Search.and Lockout. Direct Chan­
nel Access Selective Scan Delay.
And much more, There 's never
been a Scanner like the Bearcat
21OXL.

76

Add $6.00 per scanner for U.P.S. ground
shipping in the continental U.S. or $12.00
fo r U.P.S.airshipping . Send your cashier's
check or money orde r to our address

C/) below or order by phone if you have a
o Visa or Master Charge card. Orde r today!Z .

~ 4~OMMUN ICATIONS
6 MELECTRONICS™
~ 854 Phoen ix 0 Box 100 2 0 Ann Arbor. Michigan 48106 U.S.A.
c: CIonTOLL·FREE(110O) 521-4<114 or "","Ide U.S.A. (313) eM-4444
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NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA
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State Zip__Cit y

WERS I E LECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
La ncaster , PA 17601

Please send above demo pack @ $6.00.
Name _

A ddress _

T he m ost advanced - most versatile organ
you ever dreamed of Is now within most
everyone's reach ••. becau se you build it
yourself the exclusive WE RSI way .

Expand your Instrument according to
your taste and budget. With WERS I's
' Bu il d ing Block ' system, you'll never
need to trade organs again I

Superior WERSI qualltv also availab le In
pi anos, synthesizers, amps, rhythm units ,
etc .. , . kit or factory assemb led .

Send $6 for the exciting Sight and Sound
pack age everyone raves about. You'll
rece ive the famous "WERSITIME 2"
12 " LP with accompanying libretto as well
as a fu }] co lo r , 104 page manual , widely
acc laimed as the encyclopedia of organ
bu ilde rs, introducing you to the
Wo nderfu l World of

ruhllll=t;J#l1 wO~ld leader I ~ qualitY
~'-"._~"."--"'. dO-It -yourself Instruments

CIRCLE 20 ON FREE INFORMATION CARD

~-----------------------~( ) Send #3750 'D rum Sel KiI , $89.95 plus $3
shipping enclosed.

) Send #3750 'Drum Sel Asse mbled , $154 .95
plus $3 shippi ng enc losed .

) Send Free Calalog .
Name: _

Address: ---'-- _

Cit y: State: Zip: _

VISA: MC: Card No. _

.... EUCT1IOII£S, IIUT.IR,1020•• --.OQ.A CITY,lll73111

~-----------------------~CIRCLE 55 ON FREE INFORMATION CARD

Our popular Programmable Drum Sel's srrnpte
prog ramming system allows ellen first time users
to struc ture bass, 10m, snare, weco-crock and
cla ve sounds Into any rhythm In any lime
signa ture Versa lie memory or qaruzauon
provides simultaneous storage of two separate
rhy thm patterns each wun lIS own bridge rhythm
Bridges are activated from either the control
panel touch prate or opuonal foot SWitch and are
autornaticaltv svncnroruzeo 10 lhe main rhythm.

Improved memory cucurtrv lets the "save"
mode hold rhythm patterns lor Overone year while
battery Iofe for normal cperanon has been
extended to several hundred hours ,

In easy 10 assemble kit or fUlly assembled

$45.70. Prices for stylus assembly alone are:
N72EJ $17.45; N728$14.05.-Shure Bros., Inc.,
222 Hartrey Ave., Evanston, IL 60204.

CIRCLE 134 ON FREE INFORMATION CARD
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memory for a few seconds , and stops at the touch
of the HOLO button. The STA-2000 is rated at 60
watts-per-channel and carries a price tag of
$599.95.-Radio Shack, One Tandy Center, Fort
Worth, TX 76102. R-E

CIRCLE 133 ON FREE INFORMATION CARD

STEREO CARTRIDGES , model M72EJand mod­
el M728, feature a new stylus assembly with a
reduced tip mass that results in high-trackability
performance. The cartridges have a tracking­
force range of from 1'I, to 3 grams , and are com­
patible with most turntables. The model M72EJ
(shown), with biradial elliptical stylus is priced at
$51.00; Model M728 with spherical stylus is

RECEIVER, the STA-2000, offers quartz-locked
digitally synthesized AM/FM Dolby reception. It
can scan the entire FM or AM band, stopping
automatically, perfectly tuned, at each station. Its
f luorescent readout displays the exact station fre­
quency and also serves as a digital cloc k when
the receiver is not in use. Any six FM and any six
AM stations may be entered in the receiver 's
memory for instant access at the touch of a but­
ton. A SCAN button makes the microprocessor
sample the programming on each station in the

'/"'00 of a second, the listener remains unaware of
it. Both THD and 1Min the SAE 5000A are rated at
less than 0.1%. Signal-to-noise ratio is greater
than 90 dB and frequency response is 20 Hz to 20
KHz ± 1 dB . Suggested retail price of the SAE
5000A is $225.-Scienlific Audio Electronics,
Inc ., 701 E. Macey St ., Los Angeles, CA 90012.

also cont ains the solvent , ten replacem ent Clean­
WIcks, a cutter, a device that elevates the pres­
sure rollers for cleaning, and a rack for the kit
ma terials . Good for about 900 cleanings, the kit is
priced at $27.50.- Texwipe Co., 101 West St.,
Hill sdale, NJ 07642.

NOISE-REDUCTION SYSTEM , model SAE
5000A , removes impulse noises from records.
The SAE 5000A is cap able of remov ing even
smaller pops and clicks than its predecessor
while providing a cleaner sound than was previ­
ously attai nable. Sophisticated logic circu its con­
t inually monitor the program material for those
aud io defects and automatically shut down the
aud io system upon detection of the impu lses. A
reconstruct ion circuit replaces the impulse noise
with information ext rapolated from the music
appearing immediately before and after the im­
puls e so that mus ical continuity Is maintained .
Since the entire process takes place In less than

CIRCLE 132 ON FREE INFORMATION CARD

uous per channel, its power is unlimited with the
load switch off . Suggested retail price is
$49.50.-GC Electronics, 400 So. Wyman St.,
Rockford, IL 61101 .

CIRCLE 131 ON FREE INFORMATION CARD

More information on stereo products is available.
Use the Free Information Card inside the back cover.

CLEANING KIT , model TX250, is designed for
cleaning audio-ta pe heads , and features Audio
Cleaning Pens-one for pressure rollers, and one
for heads. Each pen holds a Clean-Wick that can
be cut to the shape needed for each task. The kit

SPEAKER-SELECTOR SWITCH, The Controller,
is a lightweight, comp act unit that allows hookup
and independent control of up to five pairs ot
stereo speake rs. Any one pair or up to all five can
be played simultaneously. Features inc lude two
headphon e jacks, built- in amplifier protection,
and barrier-type termin als for amp and speaker
conn ections to help prevent short circuits. The
Controller is compatible with all hi-fi amps,
receivers, and headphones that operate into 4­
ohms impedance: with a rating of 50 watts contin-
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ing was that anything in the signal path or
bias circuitry that caused a very sharp
transient would do damage when the
transient was amplified. It should have
been in the input circuits to the finals in
order to get the gain needed to do the
dirty work. These tests didn 't show up
anything at all for quite a while.

He finally found it! In the Sansui , it
was caused by biasing transistor TRO1, a
2SC1364. (See Fig. 1.) Since that is
located on the power-output board, swap­
ping other boards did no good. The actual
cause was a momentary breakdown, '
which then healed itself and the amp
went on working. A very rare bird indeed!
The component apparently senses output
levels and controls bias on the output
stages. The breakdown itself caused the
transient.

In the Marantz, the problem was basi­
cally the same, but the cause was a pair of
bias diodes. Same thing ; the diodes affect
the bias on the high-power output stage.
Now, I remember a very similar case,
quit e a long time ago, in a much smaller
amplifier. All of a sudden . . . bang, no
output transistors! I found the cause by
moving the bias diode, which promptly
broke in two in the middle and blew up
the two new output transistors I'd just
put in. Frankly, at that time I was quite
green in dealing with solid-state audio
amplifiers and I didn 't think that an open
bias diode would blow the outputs. Take
my word, (and Ric's) for it now, that it
will .

The Hi-Fi Doctor's recommended cure
for that-and one with which I agree-is
to locate the par ts that could be suspected
(bias diodes, bias transistors, etc.) and
replace them! The bad parts heal them­
selves. When making replacements, go
through the specs and pick a transistor or
diode that exceeds the rating of the origi­
nal part. Do not use the same part number
or the problem will be back. Since that
involves only a very few and comparative­
ly inexpensive parts it would be a logical
remedy.

I'll throw this one in from much expe­
rience- look the whole area over very
closely for any signs of a bad solder joint
on the PC boards. A bad join t could easily
cause that type of tran sient; they're noted
for it. Also, it would be a very good idea
to use high-wattage resistive loads when
making tests, instead of the expensive
speakers.

Thanks again to Ric for all of the good
work, and good luck to all of you if you
fall over this kind of problem. R-E

TV, considering the price of a good woof­
er!) In Ric's first letter, he gave me a
clear description of the problem. I wasn't
able to give him too much direc t aid, to be
honest. I did make some suggestions as to
possible causes, tests, and so on. Later, he
wrote back, saying he had solved it.

The bang was always at the same vol­
ume. That ruled out the preamps. The
DC power supply was also eliminated
since the problem was only in one chan­
nel. Switch ing the driver boards made no
difference, so those were eliminated . The
Sansui amplifier contains six transistors
in the output stage which has an NPN
side and a PNP side. (Marantz is almost
the same but only four tra nsistors.) When
the bang occurred, it blew only two of the
six transistors. The Sansui amplifier
would continue to play with the four
remaining output transistors and with no
bangs. The Maran tz blew all of the
finals.

I suggested checking at reduced power
with a variable-voltage line transformer
(and a resistive load to save expensive
speakers); also, using heat, cold, and
physical jarring to see if the problem
could be forced to show up. The reason-

MOST OF US ARE ALL TOO FAMILIAR WITH

the catastrophic failure in solid-state TV's,
where some part blows up, and takes the
horizontal output transistor and several
others with it. That problem isn't limited
to TV. I just ran across the ident ical prob­
lem in not one, but two high-power hi-fi
amplifiers . This material was sent to me
by Ric Church, the "Hi-Fi Doctor" of
Bowling Green, KY . (To be frank, Ric
did all the work; I'm just writing it up!)

Catastrophic failure can be a serious
problem, and we both thought that it
should be brought to the atten tion of
readers so they 'd have some ideas about
where to start should the y have the mis­
fortune to run into it .

The basic problem was the same in
both: a Sansui AU20,OOO audio amp and a
Marantz 2325 receiver . By coincidence, it
made its presence known in the left chan­
nel on both of them .

The symptoms for both were the same:
At very irregular intervals, the units
would make a very loud bang out of the
left-channel speaker. Along with the bang
went the final stage transistors and the
woofer of the speaker system went with
them . (Even more of a catastrophe than

Catastrophic failures in solid-state circuits can be a trouble­
shooter's nightmare. JACK DARR, SERVICE EDITOR
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Don't miss out again!

PARTS WANTED
I need help in finding a flyback for a

Broadmoor 6199C color TV. I think the
company went out of business some time
ago. Can you help?-T.W., Madison, WI.

I've had requests for this sort of thing
before, and in a very few cases been able
to find something by checking part num­
bers. Not in this case, unfortunately. If
anyone out ther e has found a source for
Broadmoor part s and data, I'd really
appreciate getting the information, and so
would a whole lot of other s. R-E

place some of the few resistors in the
same circuit; don't overlook any of the
other capacitors either!

To order your copy :
Complete coupon and enclose it with
your check or money order for $6.00. We
will ship your reprint. postpaid in U.S. and
Canada within 6 weeks of receipt of yo ur
order. All others add $3.00 for postage.
New York State residents must add 48c
sales tax.

• ANTENNAE DESIGN ... and exact ly how
you can build a spherical antennae. while
keeping total earth stat ion cost for the
complete system under $1,000.
• THE FRONT END is criti cal when you
build your own system. We help you ex­
plore several different approaches to
making one that will work for you'.
• RECEIVER-SYSTEM hardware. and
how it goes together to bring you direct­
from-satellite TV reception in you r own
home.

Send away today for your 36-page book­
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This all-inclus ive report gives you all the
data you need to build your own Back­
yard Satell ite TV Receiver.
• TELLS ALL ABOUT domestic satellite
communications. with full details on how
you can pull those elusive TV signals from
space.
• LEGAL REQUIREMENTS. techn ical
specifications. and how you, the home
constructor, can meet them . Find out
what mechan ical and electronics sk ills
you need .
• RECEIVER CHARACTERISTICS. tech­
nical details and specifications. along
with examples of actual receivers built at
comparatively low cost.

Radia­
Ilaclr ni.'8
SPECIAL REPRINT
BUILD ABACKYARDSATELLITE TV RECEIVER

effect at alii What's going on here?-R.A.,
N. Miami, FL.

The vertical-oscillator frequency here,
and in lots of other TV' s, is determined
by an R-C tim e-constant developed in
the oscillator-input circuitry . You doub­
led the size of a capacitor; that should
indicate that , somewhere in there, one of
the resistors in the circuit is off-value!
The time-constant is entirely an R-C
thing; the value of the resistors and capac­
itors set it.

Incident ally, the capacitor in question
is in the feedback loop from the vertical­
output tube plate, so its charging time
would set the time of the oscillator stage's
"firing" (from the sync). Check or re-

ALL WET
I've got a Panasonic CT-702 that was

bought by a friend at a flea-market. Looks
as if it had been out in the rain for some
time! No sound, no raster. Found a bad
SCR and couple of transistors on S­
board. No luck. Finally took S-board out
and cleaned all the plug-in contacts. Got
raster but no sound or picture. Cleaned
all contacts on A-board, and got them
back. Now, the only problem is that some
of the controls don't work properly, such
as the Pana-Brite, etc. ABL control
doesn't work r ight. On the S-board, 0811
had come in two. Can't find it on the parts
list under " d iodes."-A.K., Struthers,
OH.

Are you sure the guy that bought tha t
thing was really a friend? Anyhow,
you've done all the right things; I'd sug­
gest pulling all of the plug-in boards and
giving them a good cleanup and contact
tightening. That can' t do anything but
good.

D811 is called a diode but it isn't. It' s
apparently a VDR ( Voltage-Dependent
Resistor ), and is listed only by part num­
ber. It is a shunt across TR851, the APF
Output, which is just the voltage-reg ula­
tor transistor. You should be able to get a
replacement from Panasonic.

COLOR BAR GENERATOR
PROBLEMS

Edwin Menendez Inclan of Mexico
City sends this feedback note: "I had two
problems with my Sencore CG- 14l color
bar generato r. The raster was short, verti­
cally, on all patterns. (On TV signals, ras­
ter filled the screen). The other was the
complet e loss of the single horizontal line
or dot pattern. You originally suggested
checking or changing TR 7, the vertical
oscillator transistor. Although the origi­
nal did not show any leakage, a new one
did make the patterns fill the screen .
The y were vertically unstable, though.

"After much search ing, I found that
there was a slightly leaky capacitor in the
collector circuit of TR7 (.05 p.F at 600
volts). Also, by using a resistance substi­
tut ion box, I found that a resistor in the
same circuit must have changed value. By
setting the sub-box to a value that made
the line/dot show up, I got it working
properly again!"

Thanks, Edwin.

service
questions

(Name)

VERTICAL OSCILLATOR TIME­
CONSTANT

This Zenith 19CC19's vertical oscillator
is running too fast (rolling down). All
parts seemed to be in tolerance. Changed
C222, .01 pF; no luck. When I bridged it
with another .01 pF the oscillator locked
in. However, the vertical hold now has no

~----------------------------------------------------,: lad a-E lea Please print
I Satellite TV Reprints
: 45 East 17th Street
I New York. N.Y. 10003
I
I (Street address)
: I want reprints @ $6.00each. postpaid .
II have enclosed $ . N.Y. State residents .,.".,-----------,,----- ------=c-
I must add 48¢ sales tax. (City) (State) (Zip)
L ~ ~
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COMPUTER TV
continued from pa ge 50

resistors R8 and R9, is not critical.
I foun d that I could use values ranging
from 2K to 10K for R8. and from 5K
to 10K for R9, with essentially the
same results.

Power supplies
Two separate power supplies are

requ ired if the computer-side and the
TV-side of the interface are to be com­
plete ly isolated from each other. The
TV-side requires only +5-volts DC.
Most TV sets have 12 volts DC avail­
able internally somewhere, and that
can be reduced to five volts by means
of IC6, a 7805 regulator. The TV chas­
sis is used as ground for this end of the
circuit.

The computer-side of the interface
requires both +5-volts and approxi ­
mately - 8-volts. A simple power sup­
ply to deliver those voltages is shown
in Fig. 3. A transformer with an output
of around 100 rnA is adequate for the
circuit. The tra nsformer's center -tap
should be used as the ground for the
entire computer-side of the isolator.
Use heat sinks on both of the five­
vo lt regulators to keep them running
cool.

Installation and use
The best place to locate the inter­

face board is inside the TV set's cab i­
net, where acc idental contact with the
TV's chassis ground will be impossi­
ble. Switch S I can be mounted incon­
spicuously on the TV set's cabinet .
(Make certain that none of its meta l

parts are in contact with any of the
TV' s.) That switch allows you to use
the TV set either as a monitor or for
its intended purpose.

As sugges ted by the schematic, the
bes t place to inject the composite video
signal from the interface is at the TV' s
firs t ' video-amplifier stage . Refer to
your set's schematic or to a Sams
Photofact folder. An excellent source
of TV-inte rfac ing information is Don
Lancaster 's TV Typewrite r Cookbook ,
published by Howard W. Sams and
Co., Indianapolis, IN 46268.

The total cost of this project, in­
cluding the powe r supply, should be
under $25. It would be hard to find
a monit or at that price! R-E

- 8V
FIG. 3-BIPOLA R POWER SUPPLY Is used for the comparators. The -8-vo lt li ne need not be
reg ulated. '

+5V (COMPUTER-SIDE)

115V
AC

Put your
money where
yourHeart is.

0
+ A .mencan

Heart
. Association

WE'RE FIGHTING FOR YOUR LIFE
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•

-.
Two 0-20 VDC supplies. 0-2A full load. May be used in series
to provide 0-40 VDC. 0-2A . One 5 VDC (OAA full load) fixed
supply. Two digital voltmeters 0-99.9 VDC with separate inputs
on the front panel.

• Supply line: 105 to 130V, 48 to 500Hz . Isolated output: 0 to
150V 48 to 500Hz. Leakage: Less than 0.1mA. Power rating
(resistive load): 400VA. Meter: Taut band 3 '12' :::2% . Size:
3%' x 8 '1. ' x 8%'. Weight: 14V2 Ib. • Comes with output cable.

WP-70B Triple Output
f ==== = ==='!'=

Power Supplies
WP-29 Monitor Isotap

lIZ WD -747
nCH D_ .

'lIZ
LCD Digital
Multimeter

--~~

Model WD·747
• Large 31/2 digit OS LCD readout.
• Side switches for easy one-hand

use.
• Accuracy better than 0.8% DCV.
• Resolution down to 100j.LV, 100j.LA

DC,O .H2.
• Only DMM with built-in socke t for

transistor hFE testing.
• 10M!! input impedance, 10 amp

DC range.
• Auto zero polarity . Full over load­

protec tion.
• All functions color coded.
• Rugged orange-colored ASS

plastic case.
• Complete with battery , deluxe test

probes and spare fuse.
eno
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HM 512 $1485.
Y: Bandwidth DC-50MHz (-3dB) • Sensitivity 5mV-50V/cm b :3%)
X: Timebase 5s-20ns/cm incl. x5 Magn. Trig . DC-70MHz (5mm)
Dual trace • Algebr. addition • X-V Operation • Screen a x 1Ocm
Delay line • Sweep delay • After delay tr iggering • Trigger filter
Single shot + Reset • Overscan, Trigger, Ready, Delay indications
var . Hold-off • Z-Modulation • Gratlcule Illumination • 12kV

HM 312 $610.
Y: Bandwidth DC-20MHz (-3dB) Sensitivity 5mV-20V/cm (±3%)
X: Timebase O.2s-40ns/cm Incl . x5 Magn.• Trig. 3Hz -30MHz (4mm)
Dual trace • X-V Operation. Calibrator 0 Screen axl0cm • 2kV

HM812
storage

HM 812 $4035.
Y: Bandwidth DC-50MHz (-3dB) • Sensitivity 5mV-50V/div . (±3%1
X: Timebase 5s-20ns/div. incl . x5 Magn. • Trig. DC-70MHz (O.5div.)
Dual t race analog storage with var . Persistence and Auto-Storage
Alg ebr. addition • X-V Operation • Screen axl0div. (7.2x9cm)
Delay line • Sweep delay • After delay triggering • Trigger fi lter
Single shot Overscan, Trigger, Ready. Delay , AS indications
var. Hold-off. Z-Modulation • X-Guard circuit. Calibrator. a.5kV

HM 412 $915.
Y: Bandwidth DC-20MHz (-3dB) • Sensitivity 2mV-20V/cm (±3%)
X: Timebase 2s-40ns/cm incl. x5 Magn. • Trig . DC-40MHz (5mm)
Dual trace • Algebr. addition • X-V Operation • Screen axl0cm
Sweep delay • Overscan. Trigger, Delay indications • Trigger filter
Z-Modulation Calibrator Graticule Illumination 2kV

HM307 $405.
Y: Bandwidth DC-l0MHz (-3dB) • Sensitivity 5mV-20V/cm (±5%)
X: Timabase O.2s-0 .2ps/cm (± 5%) • Triggering 2Hz-30MHz (3mm)
Built-In component tester • Calibrator • Screen 6x6cm • 1kV

YOUR

USE

READER

, CARD

SERVICE

DON'T
FORGET

What's coming?
At least one manufacturer is in the

early-development stages with a 100­
bit-wide bit-slice microprocessor. That
would allow a great number of opera­
tions, both internal and I/O (Input/Out­
put), to happen simultaneously. It
allows high throughput at relatively
moderate processing speeds.

Self-diagno stics and increased com­
munication capabilities with off-vehicle
diagnostic sys tems are definite trends.
The "ideal" under-hood system would
have no full-failure modes, would pro­
vide back-ups for any faulty component,
would alert the dri ver to any need for
service , would tell the mechanic what' s
wrong, and would stretch every gallon
of gas while controlling exhausts utterly.

Most of which we already have , in
one form or another.

Now the job is improvement, both in
terms of performan ce and in terms of
cost. A thousand, or two thousand, dol­
lar s worth of unde r-hood electronics
may save you that in gas and repairs in
less than a year, but you still have to
put it up to buy the car.

There 's more to automotive electron­
ics than engine control s and digital dash­
board s. Ne xt month, we will take a
look at bells and whistles- things that
make driving more pleasur able . R-E

What
wGuldmake
your business

better?
We would

UNDER THE HOOD
continued f rom page 48
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CLASSIFIED COMMERC IAL RATE (for firms or Individuals offering commercial products or ser­
vices). $1.65 per word prepaid (no charge lo r zip code ) ... MINIMUM 15 WORDS. 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 personal item) S~ per word
prepaid. . . no minimum.
ONLY FIRST WORD AND NAME set In bold caps. Addit ional bold face (not availab le as all caps) at
10¢ per word . All copy subject to publisher's approval. 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 thir d month
preceding the date of the issue (i.e., August issue closes May 26). When norm al closing date falls on
Saturday, Sunday , or a holiday, issue closes on precedi ng work ing day.

BUSINESS OPPORTUNITIES
MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business-without Investment. Write: BUSINESS­
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligib le.
Free sample newslette r. Write: ULC, Box 179-CU,
Clarkston, GA 30021

CRT rebUilding machinery. Large prolits can be
made rebUilding picture tubes with our patent­
ed equipment. Facts don't lie. Training provid­
ed. Phone (312) 583-6565. Write: LAKESIDE,
4071 N. Elston, Chicago, IL 60618

PROJECTION TV ... Make $200.00+ per eve­
ning assembling projectors . . . Easy . . . Re­
sults equal to $2,500 projectors . .. Your total
cost less than $15.00 . .. Plans, lens & dealer's
information $14.00 . . . Illustrated information
Iree .•• MACROCOMGEX, Washington Cross­
ing, PA 18977

START your own electronic assembly business
with our unique plans . Write: DELCRON, 32 Fair­
ington St., Catharlnes, Ont. Canada L2N 5W3

Burglar· Fire Pro.ec.ion

Il
~ Protect Your Lile, Home, Susinen, Auto, etc.

f 1R..
. ' • OUf catalog shows how. Instoll your own
Il alarm systems and devices and save SSSS. We
. _ -:.:::::: offer FREE write-in engineering service.

'FREE CATALOG Ltw·~~~::.:~D."vt~·sOllMi tY

Burdex Security Co. Box 82802·RE Lincoln, He. 68501

OROER No. 171AE04 7

rnUC!3CD ROUT~ 9N .
PLA TTSBU RGH. N.Y. 12901
Tel.: 1518) 561-8700 .

EDUCATION & INSTRUCTION
THE PA BIBLE from Electro-Voice, a profession­
al guide addressi ng sound reinforcement and
public address applicat ions/specifications from

the club/church/school level up through auditori­
ums/outside stadiums/road system situations.
To receive your copy of this highly regarded too l.
including all existing supp lements, and to be put
on the dist ribution list for future add itions, send
$2.00 to ELECTRO-VOICE, Box No. 124, 600
Cecil Street. Buchanan, MI 49107

MAKE hydrogen fuel : Build generators with mate­
rial from Hardware stores . Illustrated manual;
$10.95 ppd . NEGEYE ENGINEERING, Penns­
boro, WV, 26415

ELECTRONICS books from world pub lishers.
Lowest prices, ask catalog. BUSINESS PROMO­
TION, Lajpatrai Market, Deihl, India

UNIVERSITY degrees by malll Bachelors, Mas­
ters , PhD's . . . Free revealing details . COUN- '
SELlNG, Box 317-RE 1, Tustin, CA 92680

SUBSCRIPTION television education manual!
Two scrambling/decoding systems, theory, cir ­
cuits. Decoder dealers listed. $14.95. ABEX, P.O.
BOX 26601-R2, San Franc isco , CA 94126

SATELLITE TELEVISION
.SATELLITE televls ion...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3. Box 58-ARE,
Travelers Rest, SC 29690

Special Category: $10
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To run your own clallitied ad, put one word on each otthe Iinel be low and send this torm along with your check
tor $1.65 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y ., N.Y. 10003

• ORDER FORM
PLEASE INDICATE in which category of classified advertis ing you wish your ad to
appear. For special headings, there is a surcharge of $10 .

) Plans/Kits () Business Opportunities () For Sa le
) Education/Instruction () Wanted ( )

(PLEASE PRINT EACH WORD SEPARATELY,IN BLOCK LETTERS.)

1 2 3 4 5

6 7 8 9 10 -

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

ANTENNA azimuth and elevation for all geosta ­
tionary satellite locations. $4.00 for Western
Hemisphere satellites. $6.00 for satellites within
your horizon. Send accurate lat/long. DAVID
FREY, Box 2591, Satellite Beach. FL 32937

SatelliteTVi
FOR THE HOME

OUr __ Ill. you got

.- 75 chan ..... 01 telm·
sIon dl...Uy from Nrth­
oobIUng _ TV .....lIt"l:
HBO, Shawll""" .uper It.
tlon.. sportl ond rncwI••
trom IrOUnd tho wOOd.

Our 94-page catalog and Information book tell
the whole story! Inexpensive dishes, high pro­
feeds, computer aiming software! Specs, kits
and more! Send $7.95 today!

24-hour C.O.D Hotline ~
(305) 339-7600 ~~_

SPACECOAST RESEARCH
Dopt. T,P.O.Sox442, Altamonto Springs, FL32701



GET YOUR COPY OF OUR LATEST FLYERl
Circle the Bingo Card Number or Send a 1It Cla ss Stamp lor a Free Copy.

617-372-8536
Phone Ord ers

. we lcome..=.

DAISY TERMINALS fea turing the DIABLO
' . HyT yp e Daisy Pri nter. Th is exc iti ng termi nal features:

" RS232C ASC II, 110-1200 BAUD. KSR ope ratio n plus fa n-
~/ { tastic PLO TTER mode wi th bi-direcno nat hori z. & vert'!

J j movemen t. 1/60 " H & 1/4 S"V in cr ements . 15" platen.
pr ints at 10. 15 & 30 cps! Use s plasti c pr in twheel and
has many mor e excit ing featu res. ln c ludes operator's

. manual & schema t ics. Used & refu rbed .
CASE ST YLE Now Only .. .. .. .. 51499.00
MA Y DIFFE R Add $30 00 for Shlppmg Crate . Pay Shlppmg On Dft ll ~ ftry

. CFR ~SSOCIATES , INC ~
18 Granite Street

Haverhill. Mass. 01830

Used. remo ved fro m systems. Mfd . by MPI Divisio n of
Co ntrol Data. These are the CDC flopp y! Inc ludes
schemat ics & 110 da ta. So ld 'As-Is' but complete and
who le! An incred ib le BAR GAIN. easy to interfac e wit h
most co mmerc ial co ntrol lers . Featur es "hard" sec to ring .

Spec ia l Price .. . . .. . Only 5229.00...
Buy 3 a nd SAVE BIG!!. . . ... 3/5599.00
~ Plu . S h,ppmg

* SELECTRIC Typewriter Terminals
USED . off - lease. Featur es IBM Select ric Printer RS232
I/ O. Takes BC D code type elements . Whole and co m­
plete . "AS- IS" (ma y nee d some adjustments) . SEE O UR
O C T. 1980 AD VERTISEM ENT in this magazine . 15"
ca rriage. type ball incl ud ed . 110 VAC inc ludes powe r
supply , I/O and pr in ter c ircu its and more.

Onl y 5469.00
Add $18 00 fo r Shlppmg Cr ate Pay Shlppmg On Def'~erv

Main tenance Manuals Avai lab le... $25.00 ....... ...-:

~CFR Associates EXCLUSIVEI

SURPLUS COMPUTER BARGAINS
8 INCH FLOPPY DRIVES

Computer video monitor chassis 9 inch, 12volt used $40
Computer video monitor chassis 12 inch, new $50

8 INCH FLOPPY D ISC DR IVE by MPI, with some
data. Sold as is but visually OK $175.00
PIN BALL GAME, solid state, hand held, visual and
audio, bumpers , flippers, etc. LED scoring and up
to 4 players. Complete PC module w speaker $10.00
TOUCH PAD solid state w!LSI chip. Bell system
compatib le. For computers & phones $24.00
12 VOLT GEL-CELLS 2.5 AH $14 .00 5 AH $17.00
12 INCH CRT bonded face plate . New with specs.
Made for computers. $35 .00

DATA STATION CONSOLE w!keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on th is one.

WALKY TALKIES Govt surplus used
condition. 47-55.4 mc range. With
schematics. Govt AN !PRC-6
$25 each 2 for $45. Ant. $5 each

ASCI I KEYBOARD parallel $50
RED LED's 10 for $1 .00

MIN ORDER $10 .00

Shipping extra on all merchandise

Meshna Inc.,PO Box 62, E. Lynn, Mass. 01904

$29 AUTO SECURITY SYSTEM alarm system $7.00

SPACE MAN toy module PC board w!musicallC
synthesizer chip. ROM has 5 programs, wierd noises
blinking LEOs $3.00 each

4Kx16 MEMORY BOARD with 641C chips (2102)
in sockets. Super deal at $50 the complete board.

CIRCLE 15 ON FREE INFORMATION CARD CIRCLE 30 ON FREE INFORMATION CARD

CIRCLE 62 ON FREE'lNFORMATION CARD

INTERNATIONAL ELECTRONICS UNLIMITED
IMMEDIATE DELIVERY OF QUALITY RESISTORS

(;ARBON FILM RESISTOIc> 1/ ( I. 1/2 wat t

CAR80t1 FILM ~51 PRICING
1! Cwat t (lLChI RZ5) t ota l quan tity " pk-l0 pk-l00 pk-l000

. 095Mdh x .2 50Mlong (body) 1-999 $.1 0 .., 2.00
l/lwa t t ( R.OIMI R50 ) 1000- •1. ... l. SO 15.00

. 1( 6Mdia X . 35(Ml ong ( body) 5000- . 1• . 3. 1. 70 \ ( . 50
toooo. . 1. .25 1. 55 13.00

25 01'" IlIOre re s is t ors - not i ndiv i dually packag.."Cl -
I'II lx ed - spec ify any uso l'"~nt of va lues $. O( ea

.5 3. ' 16 68 30. 1. 21C 5. H: 22< '" 3901:: 1.61'1 *6 . 21'1I.. ' .3 18 75 33. 1.31:: 5.6 K '" 100' ( 30K 1, 8M *6. 8H
1, 1 ' . 7 2. 82 36. 1.5K 6. 2K m 110K 470K 2. 01'1 *] . 51'1
1.2 ' .1 zz 91 390 1. 61C 6 .8 K 3.' 120K 510K 2. 21'1 *8 . 21'1 R.aJHJJ1.3 5.6 " 100 00 l.81C 7.5 "- '" 130K 560K 2.4 M *9.1 11
1,5 6. 2 27 11. oc 2.0K 8 . 2K 3" 150 1C 620K 2 . 71'1 ·1 01'1

fJW/.l1r 1lt1.." r

1.6 6. 8 3. 12. 51. 2.2K s.u 3" 160t:. 6SO' 3. 01'1 *11"
1.8 7. 5 33 130 56. 2.U I.' '" l BO' 750K 3. 31'1 '*12M
Z.o 8.2 36 15. 62. 2.a m '" 200K 82.' 3.6 1'1 *13"
Z.Z ' .1 39 16. 6SO 3. 0K '" m 220K 910K 3.91'4 *15"
2.' I. " ISO 75. 3. 3K '" 5" 2401: 1.0", ( . 31'1 (" II'"
2 .7 11 " 200 8Z. 3. 6K 15' 62< 270t:: 1. 11'1 4.7 1'1 onl y)
3.o 12 51 zao 91. 3. 91:: '" 68' 300' 1.2 M 5.1 1'1
3 .3 13 56 ". L Or; (.31:: 18' m 330' 1.31'1 5 . 61'1
3 .6 15 62 27. l.lK 4.7K 2.' 82< 360K 1.5 1'1

METAL FILM RESISTORS
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SUBSCRIPTION TV DECODER KIT
Please refer to th is month's Radio Electronic's feature arti cle
for information regarding our kit .
Complete kit $75 .00
Manual & drilled & etched pro ject board $20 .00
Additional boards (wit h one board & manual ) $15 .00

DIRECT LINE FOR ORDERS ONLY-201-654-6029

7 SEG DIsplays (comp. grade) EXTRA LOUD 9V BumR-3/2.00
.3·/9~-.6·/ 1.45 (specify ann.orcath.) FREQUENCY COUNTER CHIP

AIl/FM RADIOCHIH#4408) 2.00or 3/5.00 ICM 7225IPL
Complete AM/FM IC-externai IFrequired (40pin),with on board dividers,

DIPPED TANTALUMS decoders/drivers. IB.9S-specs included
.47pi 35V (I " leads) 10/1.00 ZENER DIOOE5-20V I amp 10/1.00

SUPER SUB MINI LYTlCS UNEAR
(l" rad.lead's,b~ichiCOn) L11 32Jl( 5.00 LllI303 1.50

lOOOpfSOV(1'M'L X 'Ia , 7~ or I0/6.00 LlllOOlt .75 Llll104 .95
47pf25V('M'L X 'h" ,10/$1.00 LlllOIAH .33 Llll105 1.15

400pf330V(photoftash orlaser drcuits}-21I.00 ~~~ ~ ~ l~;E ::
COMPUTER GRADE lWIST LOCKS LlllOllH .95 Llll310 1.75

3200pl SOV(Ideal lorpower sul3l3lies) 2.00 ~m I~ ~ :m ~.~
lOOOpl SOV-I.00lOOOpl IB"SV-2.00 L11311H .15 LllI800 i90

DlSCS-.OOIIKV25/ 1.00, .l SOV 15/1.00 ~ ~l: l~ ~ l: m
HEAT SENSITIVE SWlTCH-4/I.00 L11 32Ql(·15 1.15 LllI828 1.15
sencontained unit opens at lSO C ~~.12::~ ~lm ::~

9 DIGIT FLUORESCENT DISPLAY~ NEC L11 325 1.15 · L111848 1.15
complete with drivingdrcuitry- .SO ~~.12 1 :~ ~ ~m t~

IIOTION DmCTOR: Features include transpar- L11341P·12 1.25 L112113 1.75
ent, optical IC completelyassembled ondrcuit L11 343H ~~ ~ l:i; 2.40
boardwithnecessary capacitors.Extensivespecs ~m 2.00 Lll1046 ::ro

and applicationnotesinduded.l$5.00 L11 3llO 1.15 Lll1054 1.50

CRYSTALS-3.579545 MHz 99t ~ ID 1:: ~~ r~
6.0MH:2.95 L11 386 1.50 Lll1061 250

JUMBO LED's ~:::~ ~~~ ~1::
Green. 7/I.00-Yellow. 7/I.00-Red.10/1.00 LllI46 2.50 Lll1015 2.75

100/13.00 100/13.00 100/9.00 LllI~ .39 Lll1089 1.15
MOUNTING CLlPS-1 211.00 L11 3900 .75

MICRO
ART

Terms MICRO-MART accepts VISa. MC, and telephone COD'S. Foreign orders $SO.OO minimum plus
shipping·US funds only. Orders under $10.00include $2.00 lor shipping/handling. All components
guaranteed ormoney refunded. Immediateshipping. NJ . residentsadd5%sales tax.

MICRO-MART • 552 SUMMIT AVE., WESTfIELD, NJ. 07090 • (201) 65-U008

10/ $1. 00 15/$1 .00 100/$ 7. 50
7/$1. 00 lS / $2.85 l 00/ $9 . 7S

10/ $1.00 25 / $2.00 100/$7 .50
7/ $1.00 25/$2 .85 1OO/S9.?'S

DISCRETE LED'S -=

INTER NATIONAL ELECTRONICS UNLIMITED

225 Broadway Jackson Ca 95642
phone zag 223 3870

l H4148 400nw 15/ $1. 00 100/ $5. 00
l H4001 rectifier 12/ $1. 00 100/ $7 . 00
l N4007 re ct ifi e r 10/ $1. 00 100/ $9 .00

1 .19 JlJl'l80 LED
1 .1~ . 20- di a , diffused
1.19 Red, CltarorWtl 1 t e
1.1 9 Grun 0 1'" Yellow
1 19 SUBMINITUlU: LEO

1: 19 R~~5~~i~i e=~ffu sed
1.1 9 Gr ee n 01'" Yellow

t otal qUilntfty ee pk- l 0 pk-2 5 pk-1 00 pl:- 250
1-99 9 S.25 1.00 2 .00 7.5 0 17 . 50
1000- . 20 . 90 1. 80 7.0 0 16. 25
5000- .2 0 . 85 1. 70 6 .50 15 .00
10000- . 20.80 1. 55 6. 00 13. 75

10 01'" /IIO re r es t s t cr s - not in div idu all y packa ged ­
,..;- ..", - ~pec ify any as so l'"t~nt o f va l ue s $.15 t a

YAlUE5 STOC~dJ {ohns J
5t andlord 1 ~ ta1 f il l'l va l ues f ro - 10 oh., to 475K oh/ll

12.1 14 .7 17.8 22.6 27 .4 33.2 ( 0 . 2 ( 8 . 7 59 . 0 71.5 88 .7
\2.( 15. 0 18.2 23. 2 28 . 0 34 . 0 (1.2 49.9 60.( 73. 2 90. 9
12.7 15 .4 18. 7 23. 1 28 .7 3(.8 42. 2 51. 1 61.9 75.0 93.1
13 . 0 15 . 8 19. 1 24.3 29.4 35 .7 43. 2 52 . 3 63 . 4 76.8 95 .3
13 . 3 \ 6.2 19. 6 2( . 9 30 .1 36. 5 ((- 2 53 .6 64 .9 80. 6 97 . 6
13 . 7 16 . 5 20. 0 25.5 30. 9 37.( ( 5 . 3 54 . 9 66 . 5 82. 5
14.0 16 . 9 20.5 26 .1 31.6 38 .3 (6 .4 56 . 2 68 .1 84. 5
14 . 3 \7 .4 22.1 26.7 32. ( 39 . 2 47. 5 51. 6 69 .8 86 . 6

and /!'IU lt il pl es of 10 of the aeeve va lue s to 475K
t,e , 10. 0 100 1. 01': 1O.0K l OOK etc ( t ota l (4 8)

10 .0
10. 2
10 .5
10 . 7
11.0
11. 3
11. 5
11. 8

VOLTAGa ".OULATO". 10'" OFF ON $15.00
15'" orr ON S50.00

<tyment by c he c k . . • • UPS- • H/ C
0 1'" VISA. Add $1 .00 s hl ppi no/ h..ndl i na
in US. Can..d.. & Mex i co . Ot he r coun tr ies
Sl. OO + 50:: of order . C.. 1ifor nh r e s i de nt s
..dd ules t e x • Hini mul'll or de r $10 . 00

MH AL FILM ! 11
R/i60 (R.Ohlol CRB60FY) 1/ 1" at t
l ow t t ll'lJl ceef - SOppm/ o ;
. JJaNdh X . 355 N 1ong (body)
color banded

2H3904 NPN TO-92 10/ $1.50
2H3906 PHP TO- 92 25/$3. 00

. 100/ $11.00

M320T-5 Hegathe 5 V re g (7!lO5)
M320T-12 Hegathe 12 V reg (7912j
M320T-15 Nega tive 15 V reg (7915
M340T-5 Posit ive 5 V reg (7805)
M340T-8 Posithe 8 V reg (7808)
M34llT-12 Positlve 12 V reg (7812)
M340T-15 Posi t i ve 15 V reg (7815)



GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts , fantastic 72 page catalog
25¢. MESHNA, Nahant , Mass. 01908

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON­
ICS, Box 82-M, Skok ie, IL 60077

FREE cata log , IC's, semi 's, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada H3C lH8. U.S. inquiries.

SCANNER/monitor accessories-kits and facto­
ry assembled. Free cata log. CAPRI ELECTRON­
ICS, Route lR, Canon , GA 30520

FOR SALE

Up to 15 % Discount
on TRS-80's

26·1051 .ol K LEVEl I. . S 42.01 .00
26-1056 16K lEVEl II 670 .20
26-4002 64KI DR iVE.. ... 3466.00

1-100-141-0160 TOLL 'REI
MICRO MANAGEMENT SYSTIMS . INC.

Downtown Plaza Shopping C.nt~r

115 C. Seco nd Av ., S.W.
Ca iro . Georgia 31728

912) 377-7120 Go . Phon e No .

CRYSTAL radio builders .. . $1.00 brings you
two sets plans, details, price list. BOB RYAN, P.O.
BOX 3039 , Dept . R., Anaheim , CA 92803

PICTURE tube resto rer . New method. Plans­
$5.00. PAYETTE ENTERPRISES, BOX 250, Echo
Bay, Ontario POS l CO

BUILD microcomputer trainer. Send $5.00 for 2
comp lete inst ruction manuals. PACCOM, 14905
NE 40th, Dept. PRE120, Redmond , WA 98052

PROJECTION TV. . . . Convert your TV to pro­
ject 7 foot pic ture. Results equal to $2,500 pro­
jector. Total cost less than $20.00. Plans & lens
$16.00. Illustrated information free . MACRO­
COMGE Washington Crossing, PA 18977

FREE

(OMPUTI
(ATALO(

UPON
REQUE ST .

DISCOUNT TRS-a DEALERA301
COMP UTERSPECIALiSTS

TREASURE finder plans, schematics and pictori­
als, single and multiple stage $5.00. EVANS, Box
402, Mt. Looko ut , WV, 26678

SUBSCRIPT ION TV decoder circu its. Detailed
plans $4.60, JOE, PO Box 61, Cumberland, RI
02864

ROBOT info-booklet, $4; basic plans, $6.50;
advanced plans, $9.45. OMEGA ENTERPRISES
INC., " The Robot People", P.O. Box 4143, Dept.
RE, Tulsa, OK 74104

TWELVE bands/channel $100.00 kit still avail­
able ; see May 1978 R/ E cover story or write :
SYMMETRIC SOUND SYSTEMS, 912 Knobcone
PL, Dept . R, Loveland, CO 80537

VINTAGE tubes of World War II era .. . never
used, in original factory boxes . #957 " acorn" =
18 for $5.00 postpaid. 1'I.-volt filament. Supply
limited. BOB RYAN, P.O. BOX 3039, Anaheim,
CA 92803

SAVE 90%. Build your own minicomputer. Free
details. DIGITRONICS CORPORATION, 273E W.
Butle r Dr., Phoenix, AZ 85021

SCRAMBLED TV decoder. Complete circu it/
instruct ions $10.00. G&C, P.O. Box 1055, Ded­
ham, MA 02026

DECODE Morse and RTTY signals off the air with
new Morse-a-Word or RTTY reader. Morse key­
board also available. Kits or factory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville,
WI 53092 (414) 241- 8144.

PLANS : Subscription te levision decoder, UHF
over the air type , $10.00. Telephone memory
dialer, stores 32 numbers, $3.00. Negat ive ion
generator, easy to build , $3.00 . We sell complete
plan sets which include detailed Instruct ions and
circuit board patterns. Parts and kits also avail­
able. COLLINS ELECTRONICS, Box 6424, San
Bernardino, CA 92408

RESISTORS 'I. watt 5% carbon film factory fresh
1.65 per hundred, 12.00 per thousand . Integrated
circuits 4116 dynamic RAM 8 for 34.00, 2716 @
11.00, 2732 @ 37.00,IC sockets, capacitors , tr im
pots, and more. Free catalog. WESTLAND ELEC­
TRONICS, 34245 Ford Rd., Westland , MI 48185.
(313) 728-0650

. ONE-MAN
FACTORY

HIGHLY
PROFITA BLE

ELECTRONIC
Investm ent unnecessary, know ledge not re­
quired . sales handled by professionals. Ideal
hom e business. Write tod ay for fac t s'
Postcard will do. Barta -REol, Box 248,
Walnut Creek, CA 94597.

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Supe r Powered . Burning Cutt ing, Rifle, Pistol.
Pocket. See in Dark-Shotgun Directiona l Mike­
Unscramblers - Giant Tesla-Stunwand-TV Disrupt­
er- Energy Prod uc ing. Surve illance, Detec t ion, Elec ­
trltying, Ultrasonic. CB, Auto and Mech. Devices, Hun­
dreds More-All New Plus INFO UNLTD PARTS SER­
VICE.Catalog $1. Information Unli mited, Dept. R8 Bex
716 Amherot, N.H. 03031.

PLANS & KITS

SOUND effects llynthesizer. Uses volt age con­
trolled circuits to make unlimited sounds. Imi­
tates drum synthesizer. Build it yourself and save.
PC board plus complete plans only $9.95 or send
stamp for information. WAVEFORM PROCESS­
ING,7 Bradford Avenue, Pittsburgh, PA 15205

DIGITA L multimeter kits hand held , best quality
0.1% accura cy. The lowest price in Ameri ca
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir­
cle, Tampa FL 336 15

PRINTED ci rcuit boards from sketch or artwork .
Kit projects. Free details. DANOC INTHS INC.,
Box 261, Westland, MI 48185

CR YS TA L
RA D IO
Co mplete !
$25.00 p pd .
BOB RY AN
PO Box 3039
Anah eim, CA
92803

<;

TELEMETRY transmitter detects arterial pulses
with pressure sensit ive transducer placed over
wrist artery. Each detected pulse transmitted as
audio to ne, (beep), to standard FM radio . Flash­
ing LED provides visua l indicat ion. Comp letely
assemb led. Transducer, wrist strap, and battery
included. Size: 4.4" x 2.4" x 1.2". Order model
BPT-17 . $39.50 plus $2.00 shipping . OMNI-TEK,
Box 1318, Longmont, CO 80501

WANTED

b\eldet--eCoa l ~~

WI ESTRIPPERS

TELEMETRY transmitters: EKG-$27.50, arterial
pulse-$39.50. Free Info rmation . OMNI-TEK,
Dept. RE, BOX 1318, Longmont, CO 8050 1

A versatile, compact 3 station
stripper. This EXCLUSIVE 3 in 1"1 _-'1iIl~2~~~i==:::J===
1 SWING BLADE model easily
str ips min iature coax, RG and
shielded cable as we ll as hook
up wires. Can handle con­
structions up to an 0 .0. of
.265" (6.7mm). FREE catalog
tells it all.
FREE WIRE STRIPPING
SERVICE
Send a 3-5 ft. sample of your
cab le or wire and strip specifi­
cat ions. Stripped wire will
be returned to you with
a complete report and
recommendations.

BIOPHYSICAL MONITORING

Super Powerful

Wireless Mic
10timesmorepowerful thanothermics.
Transmits up to 'I.mileto any FMradio.
Easy toassemble k,t. 15V battery (not incl.)~.......111111111!~
ColI(305) 72S-1000or -.d$18.95+ $1.00 ,hipping per Ilem
to USI Corp., P.O. Bo. RE-2052, Melbourne, FL 32901.
COD'' llCCept. For catalog of transmitters, voice scramblers
andother specialty items,enclose $2.00to USI Corp.

Record telephoneconversationsinyour
office or home. Connectsbetween any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automaticallywhenphoneis answered.
RecOfds botl1 sides of plloneconversation.
Stops recorder when phone is hungup.
Thisdeviceis not ananswering service.

WE buy sell used vacuum pumps , diffu sion
pumps and picture tube rebuild ing equip ment.
Phone-(3 12) 583-6565. Wri te -LAKESIDE,
4071 N. Elston , Chicago , IL 60618

BASEBALL cards, other sport and non-sport
cards, sports memorabilia of all types . I will buy/
sell/sell on consignment. J. LANNING MYERS,
6609 Horseshoe Rd. Clin ton, MD 20735. 301­
868-15 10
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.11

.24

.16

.09

.19

.14

1.29
a 5
1.2g
.54
.54
.65

Price
9.45
9.45
9.45
6.45
9.95

13.95
13.95

PRICE
.21
.23
.27
.39

1500V
1500V
1500V
1500V
2500V
1500V

Pert No.
6502 CPU
65Q.4 CPU
6505 CPU
6S20
6522
6532
6551

14$373N 3.95
14$314N 3.95
74S412N 2.98
74S470N 7.95
74S471N 9.95
74S472N 16.85
74S474N 26.85
74S476N 9.65
74S478N 24.95

Price ,
5.95

11.65
3.50
3.50
3.50
3.50

CO NTACTS
22 PIN
24 PIN
28 PIN
40 PIN

OPTO SALE
L .E ,D . LAMPS

T· 1 2 mmAed
T· 1 3 mm Green
T·1 3 mm Yellow

Dual Optc Isolator
Quad Opto Isolator
Dual Opto Isolator
Oplo Co upler
Opto Iso lato r
Octo Isolator

Pert No.
6800 CPU
6802 CPU
6810
6821
6850
6852

----------- ...

745241N 4.95
74S244N 4.95
74S251N 1.65
14S253N 7.65
74S257N 1.65
74S258N 1.65
74S260N 1.65
74S274N 19.95
74S275N 19.95
74S280N 2.84
74S283N 3."
74S299N 6.98

IL0 74
IL0 14
ILCT6
TI11 11
4N26
4N33

T· 11,~ 5 mm Red
T·H~ 5 mm Green
T·1 ~ 5 mm Yellow

DISPLAYS

FND357 375" Common CathOde .99
FN0 500 .500· Co mmo n Cathode .99
FND507 .500- Common Anode .99
0 L1416 29.95
4 dig it, 16 segment alphan umerIC dIsplay 16- hi

ISOLATORS

LED220
LED222
LED224

LE0209
LED211
LE02 12

Price
4098
6.95
9.95
5.95

10.95
12.95

Pert No.
8228
8251
8253
8255
8257
8259

.54

.69

.89
1.25
1.59
.86
.86

1.12
.84

1.98
2.89
.64
.84

1.99
.96
.52
.85

B.95

16K M OS DYNAMIC RAM'S (16 PIN )
4 16·3 (200 ns) $3.9 5

4 16 ·5 (300 N S) 2.95

4K MeS DYNAMIC RAM'S
TM S4060-30 Special 2.95
4K (4K' . 1 300NS 22 PIN
TMS4060-20 3.95
4~ (4K 1) 200 N S 22 PI N

16K CMOS STATIC RAM
611 6 16K (2K . 8) 150 N S 16 PI N $99.95

64 K MOS DYNAMIC RAM
4164 64K (64K x i ) 200 N S 16 PIN $99.95

THIS IS AN UNBELIEVABLE M05 SALE. ALL MAJOR MANU­
FACTURERS. ALL CURRENT PRODUCTION. ACTIVE ELEC·
TRONICS - YOUR AUTHORIZED SOURCE FOR MAJOR MA­
NUFACTURERS PRODUCTS.

Price
5.45
9.95
2.50
3.65
2.50
3.45
2.50

DUAL-IN-L1NE- LOW PROFILE-I.C. SOCKETS
CO NTACTS PRICE
8 PIN .07

1 PIN .11
18 PIN .13
18 PIN .17
20 PIN .19

• LOWE ST PRICES ANY W HERE FOR THE HIGHE ST QUA LITY .
AN UNBEATABLE COMBINATION

CD4519BE
C04520BE
CD4522BE
CD4526BE
C04527BE
CD4528BE
CD4531BE
C04532BE
CD4539BE
C04543BE
C0 4553BE
C04555BE
C04556BE
C0 4581BE
C04582BE
CD4584BE
CD4585BE
CD4702BE

MICROPROCESSOR CHIP SETS
Pert No.
8080A CPU
8085 CP U

8212
821"
8216
8224 .
8226

,

$7 .95

.27

.27

.39

.24

.29

.29

.79

.32

.24
,24
.58
.75
.75

1.98
1.lli
t.69
.76
.64
.84

1.89
1.8

.96

$195.00

74S SCHOTTKY
74S134N .76 74S168N 4.98
74S135N 1.56 74S169N 4098
74S13BN 1.18 74S174N 1.29
74S139N 1.18 74S17SN 1.29
74S140N 1.36 74S181N 4.85
74S151 N 1.19 74S182 N 3.98
74S153N 1.19 74S189 N 15.65
74S157N 1.1& 74S194 N 4.56
74S158N 1.29 74S195N 1.89
7~S16 1 N 3.95 74S201N 12.95
14$I62N 4. 5 74S225N 9.65
74S163N 3.95 74S240N 4.95

CD4068BE
CD4069BE
CD4070BE
CD4QnBE
C0 4013BE
CD407;BE
CD4018BE
CD407BBE
C0408 1BE
C04082BE
CD4085BE
C0408SBE
C04093BE
C04099BE
C04104BE
CD4508BE
CD4510BE
C04 511BE
CD4512BE
C04514BE
C04515BE
CD4516BE

1.98
.52
,59
.84
.48

1.98
2.68

.9$

.84
1.79

.66

.99

.76

.84

.84

.42

.42

.84

.98

.98
1.58
.59

74$37N 1.29
74S38N 1.29
74$40N .48
74S51N .52
74S74N .n
74S85N 2.20
74S86N 1.20
7451 12N 1.20
745 114N 1.20
74S124N 2.65
74S132N t .48
74$133N t ,M

CD4028BE
C0402 7BE
CD4028BE
CD4029BE
C0 4030BE
C040 33BE
C04034BE
C04 035BE
C04040BE
CD4041BE
CD4042BE
C04043 BE
CD4044BE
C04046BE
C04041BE
CD4049BE
CD40SOBE
C04051BE
CD4052BE
CD4053BE
CD4080B
CD4OS6B

.48

.52

.52

.52

.52

.52

.52

.52

.52

.52

.52

.89

.21

.21

.85

.32

.74
52

.52

.24

.24

.36

.69

.69

.36

.69
,59
.69
.84
.69

1.29
.25
.54
.29

74S00N
74S02N
74S03N
74S04N
74S05N
74S08N
74S09N
745 10N
74S11N
74$20 N
74S30N
74S32N

C2708
l K x 8 450 ns
TMS253 2
32 K (4096 x 8) 450 ns

C2 716ITMS25 16
16K (2K x 81450 ns
(S ingl e 5V supply - S im ilar to intel ve rsion)
TMS2564
64 K (8K x 8 ) 45 0 ns

"Memory. ~~,e(:,
EPROM'S

CD4001BE
CD4002BE
CD4006BE
CD4007BE
C0 4008BE
CD4009BE
CD4010BE
CD4011BE
CD4012BE
CD4013BE
CDf,0148E
CD40158E
CD4018BE
CD4017BE
CD4018BE
CD4019BE
CD4020BE
CD4021BE
CD4022BE
CD4023BE
CD4024BE
CD4025BE

LM301AN·8
lM304CH
LM307N·8
L.M308N·8
L.M308CH
LM309l<
LM310HC
LM311N·8
LM317Tno-no,
LM318N·8
LM318CH

~Ii
Zilog NEW LOW PRICES

Z80-SlO/ O 2.5 MHz 22.45
Z80A-SIO/O 4.0 MHz 28.58

Z M2.5 MHz 8.45 280-SlO /l 2.5 MHz 22.45
Z80A -CPU 4.0 MHz 9.45 Z80A-SlO/ l 4.0 MHz 28.58
Z80-PlO 2.5 MHz 5.98 Z80-SlO/2 2.5 MHz 22.45
Z80A-PlO 4 0 MHz 7.65 Z80A-SlO/2 4.0 MHz 28.58
Z8O-CTC 2.5 MHz 5.98 Z8O-SlO/9 2.5 MHz 16.85
Z80A -CTC 4.0 MHz 7.65 Z80A·SlO / 9 40 MHz 2t.54
Z80-DMA 2.5 MHz 18.65 Z80-DART 2.5 MHz 14.45
Z80A-DMA 4.0 MHz 22.95 Z80A-DART 4.0 MHz 17.60

256 bit. 16 PIN
256 bit, 16 PIN
1K. 16 PIN
1K, 16 PIN
2K, 16 PIN
2K. 16 PIN
4K. 18 PIN
8K. 18 PIN
8K, 24 PIN
16K. 24 PIN

PLASTIC POWER
TRANSISTORS

.37 TIP41B .$7 TIPl22

.38 TIP41C .59 T1P125

.39 TIP42A .57 TIPI 26

.39 TIP42B .59 TIP127

.42 TIP42C .64 TlP 140

.42 T1P110 .54 TIP141

.38 TIP111 .57 T1P1 42

.42 rl P112 .64 TIP145

.45 TIP 115 .55 TIP146

.42 TIP116 .59 TIP14]

.45 T1Pl 17 .64 TIP2955

.48 TIP120 .64 T1P3055

.55 T tP 121 .68 FT3055

MOS MEMORIES
MOS Stati c RAM'.

1980 rc MASTER
Final sale $24.95
SubteCtkl ptlOI' saJII

NEW 1981 EDITION
2 volumes - 3200 s

now,y aJabll
f&gular pnce $82.50

Int rod uc t ory Offer: $75 .00
New sectcn on cuslOm I.e. • and

mcr cceccesscr developmet'!llV,tRrflS

SCR's and TRIAC's
C l 06 D .34 SCA 5 amp 400V TO·220
TIC1168 .97 SeR 8amp200V TO·220
T1C1268 1.09 SeA 12 amp 200V TO-220
TIC216B .99 Tnac 6 amp 200V TO· 220
TlC226D .95 Triac 8 amp 4QQVTO·220
T1C2360 1.45 Jnac 12 amp 400 V TO-220
T1C246D 1.45 Triac 16 amp 400V TO·220

Bi-Fet OP AMPS
TL064CN 2.75 Quad low power
TlQ7 1CP .59 l ow noise
n.czzc> 1.19 Dual low noise
TL074CN 2.35 Ouad low norse
TL081C P .49 J-FET mpu t
TL082CP .99 Dual J·FET Input
Tl084CN 1.95 Quad J- FET Input

PROM'S .
745288 $3.95
74S188 $3.95
93427/MB7052 $3.95
93417/ MB7057 $3.95
93446 / MB7053 $4.95
93436 / MB7058 $4.95
93453 /M B7122 $9.95
82S185/7128 27.95
745 47817132 24.95
82S19117138 78.00
We provide PRO M progra mming .
Please enc lose truth table or ma ster PRO M.

TIP29A
TIP29B
T1P29C
T1P30A
TIP30B
TIP30C
T1P31A
TIP31B
TIP31C
TIP32A
TIP32B
TIP32C
TIP4 ,A

F M CTIVE ELECTRONICS.
GIFT GERTICATES

(----------------... VALUES: $10. $15. $20. $50.$100.
I THE PERFECT CHRISTMAS GIFT FOR YOUR FRIENDS AND RELATIVES.----------

~--------------------------------------------------------TTL
74LSOON .21
74LS01N .21
74LS02N .27
74L5roN .23
74LS04N .27
74LS05N .27
74LS08N .27
14LS09N .32
74LS10N .24
74LS11N .32
74LS12N .18
74LS13N .25
74LS14N .48

LOW POWER SCHOTTKY " WE ARE THE SOURCE WITH ALL NEW MAJOR MANUFACTURERS AND GUARANTEED DELIVERY"
74LS20N .24 74LS55N .27 74LS95N .58 74LS138N .69 74LS162N .85 74LS193N .89 74LS248N 1.69 74LS283N .96 74LS362N 11.95 74LS395 N 1.95
74lS21N .24 74LS73N .38 74LS96N .68 74LS139N .69 74LS163N .85 74LS194N .89 74lS249N .99 74LS290N .84 74LS365N .79 74LS447N .35
74LS26N .39 74l S74N .54 74LS107N .42 74LS145N 1.25 74LS164N .64 74LS195N .68 74LS251N 2.25 74l S293N .38 74LS366N .79 74L5490 N 1.95
74LS27N .29 74LS75N .39 74LS109N .52 74LS147N 2.45 74LS165N 1.27 74LS196N 1.12 74LS253N .59 74LS298N 1.19 74LS367N .79 74LS630N 85.00
74LS30N .19 74LS76N .39 74LS112N .42 74LS148N 1.44 74LS166N 1.87 74LS197N .99 74LS2S7N .84 74LS299N 2.65 74LS368N .79 74LS631N 85.00
74LS32N .56 74LS78N .3& 74LS122N .54 74LS151N .45 74LS170N 2.75 74LS221N .88 74LS258N .68 74LS32QN 2.95 74LS373N 1.48 74LS669N .89
74LS37N .36 74LS83N .84 74LS123N .79 74LS153N .42 74LS173N .74 74LS240N .99 74LS259N 2.95 74LS321N 3.86 74LSJ74N 1.48 74L56 70N 2.65
74LSJ8N .36 74LS85N 1.15 74LS124N .99 74LS155N .87 74LS174N .42 74LS241N .99 74lS260N .99 74LS322N 4.95 74LS375N 2.95
74LS42N .45 74LS86N .48 74LS125N .99 74LS156N 1.45 74LS175N .42 74LS242N .99 7-4LS266N .48 7-4LS323N 4.95 74LS377N 1.44
74LS47N .76 74LS90N ...... 74LS126N .54 74LS157N .56 74LS181N 2.38 74LS2-43N .99 74LS273N 1.39 7-4LS324N 1.19 74LS378N 1.19
74LS48N 1.45 74LS91N .M 74LS132N .59 74LSl58N .59 74LS190N 1.25 74LS244N .99 74LS275N 4.95 74LS348N 2.45 74LS379N 1.95
74LS51N .24 74LS92N .54 74LS133N 2.85 74LS160N .99 74LS191N .89 74LS245N 2.25 74LS279N .68 74LS352N 1.27 74LS390N 1.98
7" LS54N .24 74LS93N .42 74LS136N .48 74LS161N .85 74LS192N .68 74LS247N .89 74LS280N 2.69 74LS353N 1.95 74LS393N 1.87

~Active
.Electranic

Sales COrp. .

MAIL ORDERS SHOULD BE SENT TO:
U.S .A . P .O .' Box 1035 Framingham, Massachusens 01701

Te lephone Orders & Inquir ies : (61 7) 879-0077

CANADA & FOREIGN 5651 Ferrier sr.. Montreal , Quebec H 4P 2K5, Canada

Foreign customers please rem it payment on an intern ati onal bank dr aft or
in t e rn a t io n a l postal money order payable i n U .S . dollars.

Pr ices are In U .S . dollars. M inimum Order: 510.00

Add 53 .00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED

c...
>
Z
C
>
:Xl
-<
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SANYO HYBRID AUDIO
POWER AMPLIFIER I.e.

4 DIGITS
PERSONAL COOEIl

SPECIAL $19.95

• proximity trigge~re~~iiiiii;;.;.;~~g
• voltage triggere ,~
• mechan ically triggered
This alarm protects you and itselfI Entering pro­
tected area will set it off, sounding your car horn
or siren you add. AnI' change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut. the unit protects itselt
by sounding the alarm. 3.WAY PROTECTION!

All units factory assembied and tested - Not a kit!MARK IV KIT $31 .50

• • .. IOn ."' ''L_''_L''.'T""'-- ...- ... .... - -- - .. _._-
"'; - . ~ .".
~ ;'i . .. . . . . .:
---'-'-- - '- .. _._--............... ........... ..

Allfunctions sameasMark IVbutthisiswithheavy duty
aluminumfront plateandcase.Canbeeasily slotintothe
frontpanelofyour auto,truck orboat. Operates on12VDC.

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color LED (15 per channel) to indicate the sound
Jevel output of youramplifierfrom - 36dB - +3dB.
Comes with a well-designed silk screen printed plas­
tic panel and hasa selector switch to allow floating
or graduai output indicating. Power supply is 6~
12V O.C. with THG on board input sensitivity con­
trols. This unit can workwith anyamplifier from lW
to 200W!
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

TA·l000 KIT
$51.95
Power

transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZERII

-- - --- - - -- - - -
~ - - 4 '::. ..

- - . . - ~ .

l00W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per­
fect combination with the TA-l020 low T.I.M. ste­
reo pre-amp.
Specifications:
• Output power: 100W RMS into 8-ohm

125W RMS into 4-ohm
• Frequency response: 10Hz - 100KHz
• T.H.D.: less than 0.008%
• SIN ratio: betterthan 80dB
• Input sensitivity: IVmax.
• Power supply: ± 40V @ 5 amp

$41.50 EACH KIT

-t~.!! ··~.· · !; ~:... ~~!. !..:
- -'-- _.

FLASHER LED
Unique design combines a jumbo red LEO with an iC
flasher chip in one package. Operates directly from
5V-lV DC. No dropping resistor neded. Pulse rate
3Hz@ 5V20mA.

2 for 52.20

NIC1200 112 hrl $24.50 EA. , :~ 22 : 'l 5l
NIC2400 24hr $26.50 EA .

All units are brand new
from Sanyo.
MODEL 115-B-405A
$35.00 EACH

PROFESSIONAL
--==_P~ANEL METERS

f A. 0·50UA 8.50 ea.
B. 0·30VDC 8.50 ea.

~ C. 0·50VDC 8.50 ea.

1 D. 0·3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

TviieMU-=52E ~~~ I~setVi~srr~i~~v~ar~e with black

~t 0.5" LED mill
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: • 4 digits 0.5" LED Displays' 12 hours
real time format • 24 hours alarm audio output
• 59min. countdown timer' 10min. snooze control.

ONLY$7.00EACH
SPECIAL TRANSFORMER
FORCLOCK

$2.50

BUY 2 FOR
$4.99

2 WATT AUDIO AMP

eno
Zo
a::
t­o
W
-l
W

6
i5
-ca::

86 CIRCLE 21 ON FREE INFORMATION CARD



FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lightsup 8 --- 15WattF1uo·

•rescent Light Tubes, Ideal
for camper, outdoor, auto or
boat. Kit includes high volt­
age coil, power transistor,
heat sink, all other electro-

WithCaseOnly nic partsand PC Board, light
$6.50 Per Kit tube not included!

BATTERIES
PK/$10.00 ct:CjICKEL CADMIUM

2 PKS/$19.00 . BATIERY

ILLUSTRATED PACK
LESSCOVER ' '0' SIZE
Ou t put: 3.6 Volt. @ 3.0 Amp/ Hour. Consists of three each.
1:2 Volt " 0" size Nickel Cadmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for elec-

~r~~~r~dc.o~naet~~ o ~:ch~~:e i~:: : i~~a ~oc e~~, C ~~}: ~~~r:~~~z~~ ..-:-==-~===_'=7:-:=::-;;;;;~~~~.!--..
1'I.. .. dia. x 7" long. New. Shpg. Wt. each pack, 1 lb.

c....
>
Z
C
>
::0
-<...
<D
00...

$1.20
$1.40
$1.80
$1.80
$2.20
$2.20
$2.50
$2.80
$3.80

Mini size1" x 3/4 11 X '3/4"

Supply voltage 1.5V- 12V
Ideal for Alarmor Tone Indicator

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ± 0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli­
minate power fluctuation!
Specifications: • T.H.D. less than .005% • T.I.M.
less than.005% • Frequency response: DC to 100KHz
± 0.5dB • RIAA deviation: ± 0.2dB • SIN ratio: bet­
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux.
100MV 100K • Output level: 1.3V • Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble ::'::10dB
@ 15Hz' Power supply: ± 24lJ .C. @ 0.5A
Kit comes with regulated power supply all you need
is a 48V C.T. transformer @ 0.5A.
ONLY $44.50
X'former
$4.50 ea.

SPOT
SPOT MOM ENTARY
DPDT
DPDT MOMENTARY
DPDT (CENTER OFF)
3PDT
3PDT (CENTER OFF)
4PDT
4PDT (CENTER OFF)

SOUND GENERATOR I.C .
Creates almost any type of sound - gun shot, ex­
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifierprovides high level output.
Operates from one 9Vbattery, 28pin •
dip: we supply the datas. $2.90 EACH "'...........-

POWER SUPPLY KIT
0-30V D.C. REGULATED ~

Uses UA723 and ZN3055 Power , .~.

TR output can be adjusted from ' " I

0-30V, 2 AMP. Completewith PC _
board and ail electronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24Vx 2 $8.50 $10.50 each

1 WATT AUDIO AMPIf
All parts are pre-assembled on a ~
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PRICE $1.95 ea.

I.C. TEST CLIPS
Same asthe E·Zclips $275 ~
With20" Long Leads .

In Black and Red Colors per pair

ELECTRONIC SWITC KIT
CONDENSER TYPE

Touch On Touch Off
uses 7473 I.C. and

12Vrelay
$5.50 each

12103 CRENSHAW BLVD ., HAWTHORNE, CA '0250
PHONE : ( 2 13) 173·"11 • (2 13 ) 11'-5112

ULTRASONIC
SWITCH KIT

SIZE BATTERY PACK
10 C size ni-cd battery in dng pack,
gives out 12.5V D.C. 1.8 amp per
hour. All fresh code, pull-out from
movie cameras. Can be disconnec­
ed to use as single c cells. Hard
to find$15.00 er pack of 10batteries

ELECTRONIC PIN BALL
MACHINE

That sounds and plays like the
real thing. All units are brand
newbut without thecase.Func­
lionsof thegameincluoedouble
fiipper control,kicker control, 1­
4 piayers, 3 speed ball control,
lilt switcn,automaticscore,extra
bonus cave and many more. All
solid state with LED panel, no
moving parts. Requires 9Vbat­
tery to operate, speaker nol
irduded.

A perfect gift for yourself or friends.
SPECIAL SUg EACH
SPEAKERS1.25 EACH

FM WIRELESS MIC KIT
it is not a packof cigarettes. It is a
new FM wireless mic kit! New de- ..----~~ --.:..:::-- ----..
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allowyou
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on # FMM2 KIT FORM $7.95

NI-CD BATTERY SALE
12VPack450 Ml /HRSize 3" x 1" x 2"

$8.00 PER PACK

4 AA Pack 450 MA/HR
$3.50 PER PACK

All abovebatteries are used butlatedate
code andweguarantee totakeback allbad ones forexchange.

Kit includes theUltraSonic Transducers, 2 PC Boards
for transmitter and receiver. All electronicparts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operatesby 9-12 DC. $15.50

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage

$1.75 ea. 4.5V 9V D.C. 2 for $3.00

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
ampli f ier as well as your
speakers. A must for OCL
circuits.

PUSH-BUTTON SWITCH
N/Open Contact

Color: Red, White, Blue,Green, 81ack
3/$1.00

N/ClosealsoAvailable
50C each

LARGE OTY. AVAI LABLE

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worryabout battery,

Model F-179 because it has none! Easy
to carry in pocket andhandy • •
to use, Ideal for emergency

light. It generates its own
electricity by squeezinggrip

lever. Put one in your car,
....._ ... boat. camperor home, You

mayneed it some time!

SUPER FM WIRELESS
MIC KIT - MARK III

This new designed circuit uses high
FEO. FET transistors with 2 stages

~
pre amp. Transmits FM Range (88­
120 MHz) up to 2 blocks away and

/ • with the ultra sensitive condenser
-. microphone that comes with the kit,
-er -: allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC·10S electronic parts, OSC coils, and P.C.

$11.50 PER KIT Board. Power supply 9V D.C.

~
HEAVY DUTY

\ ~ CLIP LEADS
, \) 10 pairs - 5 colors Alligator clips on a

22" long lead. Ideal for any testing.
$2.20/pack

COMPLETE TIME MODULE
0.3" digits LCD Clock Module with month

@
and date, hour, minute and seconds. As

•..><:..="-';;m~~;.,=.......:~~;.:~~=:..:..,. 6 ua well as stop watch function!! Battery
1;;1 and back up light is with the module.

. : Size of the module is 1" dia. Ideal foi
use in auto panel, computer, instrument
andmany others! $8.95 EACH

CIRCLE 22 ON FREE INFORMA TION CARD 87



S3.95
$4.95
$5.95
S3.25
S3_95

Price

14... l. f ..... ...,~ tiM"s.
....1. ' .WK w" I'" o'
iI. V . t.... l V '~ . 1 At If

DC. " IK. tI...

Output
12 VAC 250mA
12 VAC SCOmA
12 VAC l amp

9 VDC 200 mA
9 VOC 500 mA

D·Subminiatur e Plug $2 .95
D-Subminlatur e Soc ket $3 .50
Cover for DB25P /S $ 1.75
P.C. Ed.. (22 /44 Pin] . . . • . . S2.95
BNC Plug $ 1.79
BNC Jack . . .. .. • • • • • • • S3.79
UHF Ad apter $ .49
UHF Pan el R-ep $ 1.2 9
UHF Adapter $1.60
UHF Plug $ 1.6 0
BNC Plug $ 1.79
BNC Bulkhead Recp . . $ 1.29

Input
117V/ 60H z
117V/60H z
117V / 60H z
117V/ 60H z
120V/ 60H ,

5K Line. r Taper Po ts $ 5.25
l OOK Line.r Tape r Pots $4 .95
40K (2) Vid eo Con t roll er in cue .. • $5. 9 5

CONNECTORS

Part No.
AC 250
AC 500
AC 1000
OV92oo
DC 900

JS-5 K
JS-100K
JVC-40

FULL B·BIT
LATC HED OUTPUT
19·KE Y K EYBOAR D

JE610 ASCII
Encoded Keyboard Kit

\~

Expand yo ur 4K TRS·SO System to 16 K.
Kit cern es com plete with :

* S n. MM5290 (UP0416 /41 16) 16 K Dyn . Rams (·NS)
* Docu ment ation fo r Con version

TRS-16 K2 · l 50NS $49 .95
TRS-16K4 "250NS $39.95

AC and DC Wall Transformers

TRS-80
16K Conversion Kit

T he JE610 ASCII Keyboard K it can be interfac ed into
most an y computer system . T he kit comes complete
with an Ind u st ri al grad e keyboard sw itch alS4mbly
(62 ·k eys ), IC·s. sockets, connector, e lec t ro ni c comp o ­
nen t s and a double-sided p r inted w i ri ng boa rd. T he
k oy b o ar d IIlSemb ly req uires +SV @ 150 m A and - 12V
@ 1 0 m A fo r ope rat ion. Featu res: 6 0 keys gone rate th e
12 6 characters, up per li nd lo w er case A SC II set . Fu lly
b uffere d. Tw o u ser -d eftn e keys p rov ided fo r cus t om
app l ications. Cap s lock fo r upp er -cu e -only alp ha cha rac ­
te rs. Utilizes a 23 76 (40 ·p ln ) encode r read-only m emory
ch ip . O ut puts d i rect ly compatib le w it h T TL/OT L o r
MOS logic ar ra y s. Euy in t er f ac in g w it h a 16 -p in dip or
18 -p in edge connector . Size : 3~"H x 1 4~"W x 8 " 0

JE610/DTE-AK (os plc'y ,e• • bOv,) .. • $124.95

JE610 Kit ~toe~p~erre~~:r(C:::;..~~)."~~'..$ 79.95

K62 62-K ey K ey bo u d (Keyboa rd only ) . •. $ 34.95

DTE-AK leu. on ly -3~ · ' HX ll"WX'''· · D I $ 49.95

JE600
Hexadecimal Encoder Kit

• ~Sh p~::;sg~~ ~~=~amb~~d~
finish.

• Sliding rear/bottom panelfor
service and component ae­
cessibility.

• Top/ bottom panels.DBD thk
alum. Alodine type 1200
finish (gold tint color) for
best paint adhesion after
modification.

• Vented top and botto m
panels for coolingefficiency.

• ~~1!~ it~dn~~I~~rot;OYid ts

Spec Sh Nts - 25C
Send 4 1. Postage fo r yo ur
FR EE 19 81 J AMECO CATA LOG

Enclosure Panel
Mod el No. Width PR ICE

DTE-B 8.00 " $29.95
DTE-ll 10.65" $32.95
DTE-14 14.00" $34.95

0"""""
0""'<"
INS In!N -!
I"' S*,!N
MM Y J61N
M"""'I NN
co .....

SPEC IA L FU NCTION - - - -
0"" MO S C lOCk 0"... , ~M Z) 1.!IO
ou ..r MaS C IO~ k 0.1 "., ('M Z ) U S
flo p".,. O il<; Co .. t r o ll. . ~.'li

C orn "' '''' .c l tlO" CIllp 19_'5
M,cr oll 'oClUo , Ru l T I.... Cl ock ...
M,c roll . oc e " cu Co mpili bl. Clock 11.'5
M,croc o n t. oU_. Wit " "4·0.. ,t RAM ' .M
,"d 0 " e<1 LEO 0 .....
M><;.oco "t , oll., w it h "4-0it' l RA M
&. 0 "e<1 LE O 0 . 1... WI N e" u I" t .

~~ »-~.VAC F I"or, Or,,,•• (2O-p ln p k, .) l.lS

~~:: A V -W lCOTELEP~~N8:~~~~~I?~~~~~;S --=
LlO AV+t2OQ R. p lrtory 0.11. . 14_1'.0
1•.0 A V+-tSOQ C MO S CloclC a."_.lto. 4.'5
I.!O A V ·S-nll K..,. DOU d E"cOd•• 1M k..,.l ) IUS
.1.1'.0 HOO'" K ..,. b Ool. d [ " cOd.. ()lIC • .,.s) I.M
4.. '4ct12 K..,. bO• •d [ " COdtr ( )l k . YI ) , ..til
4."" 1<let2) K..,. bo l'd f:" COd. r (lOk 'Y I) , .n
2 .~ MM W toN P" sh Quito., P" III 0,,11 ' I.M

M,."14MN "/144·K • .,. $1 . 111 KIYboud En cOd.. 1_""

ELECTRONICS
Jameco

~IJUHOI

~1J1»>1 )

~."--------i MJMno ~

!----- PROM S/ EPROM S
I lel A I K U V £ .n. oIIP"IO'"
2l'll1 'I{ EPROM
TM W ll )lK [ PRO,,", I. V , .SV, + l2V j
l/li ln \l lm Il ITi 11K [ PROM IS ," , le +SV I
l111ln t I U251l ITi 12K [P ROM
1M 'I{ [ PROM lot$oOn ll ($'1'1'" +$V j
UOJ »II PR O I,II
IlS1 J(14SlU) U ><tP RO M (O Pl n Coll utor,
USUS ~ O,p ol., P ROM
US UJ(14$M) 12><, T, I·Stlt. Blpolu P ROM
US lti 1101. P RO M

c.u
I-Btt l n pu t /Ov t p u t
Pr io ri ty Interr upt Cont ro l
BI·Q lr,d lo n.' El.. I O Il ... r
Clocto: a e"" ' l t o r/ Or I.."
0 .. 10.. 1..,.
SYlttm Co ntro ller /lh" 0 ......
Sy stem Co ntr o ll, r
I/O (x p.....d ,. for'" se. iea
AlYl'lc h , ono,,, Comm. EI. ....... I
"'0'1. Co mm. 110 (U SAR T)
11,0'1. ln t ..... . 1 T',....
Prot . "-" Ph,. ,ll/O IPP I)
Prot.OM"' Co nt,o l
lI, o , .l ntlu up tContro l
Pr O'l . CRT C o ntr o Uer
""ot.KIYPO.Ird/O'lpl .l,. ' ntHllt_
Octll BUI 1I:'< lh,.,
S Yltlm T lml n , EI ......n l
&-"11 Bi ·D IIK Uon,' II:K. , ..
" Oit B I·D I,ul lo ...,. II:K.I .,
' -8 11 Bl ·O I"etlon, ' Rec:.I I...,

$1 0.0 0 Min. Ord er - U.S. Funds On ly
Calif. Reside nts Add 6" Sal e, Tax
Postage -Add 5" plus$l lnsurance

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

1/81

--- OATA ACQUISITION
A FlaG-I C N U""'.'ul Ad' F " 1"' 2.$'10
A'U!-!CJ To"", T o LO P..n Fi ll . ,
AF lU-ICJ Tou~ Il To L._ P..n F ill .,
L M.AH 5"1l" 0 11" Oil A "' 1l
LM »4 Z CO.. II .... t C"" t 50"'c.
LM lhZ T ''''Il IH.. t",. T' ld " C• •
L Fl6iN JF ET l"Il,,1 O il A"'1l
LF lHN S , m lllt .. HOld Amllllf'."
LI,lI)MH T.mll. C omp. " r.c . R. f. (.spllm/C'
A OC IlI04L CN I · e 't A/ O CO" " '.I• • (I L S O)
OACllICI'LCN I- O,t D/A Co .. " • •t • • 10.71'lro U".I

MICROPROCESSOR COMPONENTS

CON ST RUCTI ON : --- - - - - - ----- - - -----­
The "DTE" Blank DeskTop Electronic Enclosuresare designed to blend and complement
today's modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept both topand
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaininga common profile outline.
The molded end pieces can also be painted to match any panel color scheme.

'".-A
O""'U

"""..
O Pl2I'0_
0"""
""""
0_
'""'"'"­0 ""'1
0_

""""""""""""
o""'~

""""0 ....

0"'"'0"'"'0"'"
0 ....

A DA PTER BOARD
- Ad apt s t o JE2QO­
±5V, ±9V and ±12V

::JNational semiconductor

RA SALE

JE205 $12.95

6-Digit Clock Kit

JE200 $14.95

_ Bright .300 ht. co mm. ca th ­
ode d isplilY

- Uses MM5314 c loc k chip
- Sw it ches f o r hours . minutes

an d hold m o d es
- Hrs. easily viewab le to 2 0 ft.
_S im u lat ed wa ln ut cas.e
- 115 V AC op er ati on
-1 2 or 24 hr. o p er at ion
et nc t. all co m p o ne n ts . cue &0

walt transf ormer
- Si ze : 6 ~" x 3 -1 /8" x 1 %"

EPROM Erasing Lamp

_ Four .630 " ht. and tw o .300" ht .
comm on a node disp lays

- Uses MM5314 cloc k c hip
_ Sw itches fo r hou rs,.minu tes and hold fu nctions
_ Hou rs ..,i ly viewable t o 30 fNt
_ Simu lat ed wal nut cue
- 11 5VAC ope ratio n
- 12 or 24 hou r operation
_ Inc lud es a Uco mponen t s,.case and wa ll tra nsfor me r
_ Size : 6"" x 3-1 /S " x 1" "

MA 1023 .7" Loweost Digital LED Cloc k Module 8.95
MA10 26 .7" Dig. LEO A1.rm Clock/Thermom eter 18 .95
MA5036 .3" Low Cod Digit al LED ClocklTimer 6.96
MA1002 .5" L ED Di splay 0 "' . Clock & Xformer 9.95

JE747 $29.95

MM5290N-4 IM K411 6/UP04161 • • $4.95 each
16 K D YNAM IC R A M 1250Nsl
(8 EACH $39 .951 (100 EA C H $4 50. 0 0/lot )

MM5290J·2 (M K4116/UP0416) • • $6.95 each
16K D Y N A M IC RAM ( 15 0NS)
(S EAC H $49 .9 5 ) ( 10 0 EAC H $550.00/lot)

MM5298J-3A : $3.25 each
S K D YNAM IC R A M (L OW HA LF OF M M 5290J)200NS
(S EACH $ 2 3. 9 5 J ( 100 EACH $250.0 0 /lot)

MM2114-3 $5.95 each
4 K ST ATIC RAM (30 0 N S)
(8 EACH $43.95) ( 100 EA CH $4 5O.0 0/lo t )

MM2114L·3 $6.25 each
4K STATIC RAM ( LOW POWER 300NS )
(8 EACH $4 4. 9 5 ) ( 100 E ACH $415.0 0/lo t)

DC/ DC converter with +5V input. Toriodal hl­
speed switch ing XFMR. Short circu it protection.
PC boa rd co nst ruction . Piggy·back to J E 200
board . Size: 3Y,'" x 2' · x 9/ 16·· H

~~Clock Modules
12VOC

AUTOMOTIVE /
INSTRUMENT

CLOC K
AP PLICAT IONS :
• In -d ash autoc: loc:ks
• Aft e r· m a r ke t a u tol

R V clocks
• Al rc ra ft ·ma r ina e lks .
• 12 V D C cper. in stru .
• Porta bl e/battery

pow er ed instru m nts.

Feat ures: Bright 0 .3" green d isplaY. Internal crys tal rim e­
base. :t 0 .5 sec./d ay accur. Aut o.d isplay brightness contro l
log ic. Displa y color fi lte rable to blu e. blu e-qreen. green &
ye llow. Complete -just aQj switc hes an d len s.

MA 1003 Module $ 16.95

JE701 $19.95
RegUlated Power Supply

Uses LM30 9 K. Heat sink
prov ided . PC boa rd con - '­
st ruction. Provides a solid .­
1 amp @ 5 vo lt s. Can supply up
to . 5V• • 9V and , 12V with
JE 205 Adapter. Includes compo­
nents, hardware and instruct ions.
Size: 3Y,·· x 5'" x 2' ·H

e Ern " 2708, 2716, 170 2A , 5203Q, 5204Q, etc.
- Era. s up to 4 ch ips wit hin 20 min ut es.
- M. intl ins co nm nt expo .,re d istllnce of OM inch.
- SpK~1 co nductive foa m liner elimina tes mtic bu ild-up .
- Bu ilt ·in safety lock to prevent UV exp otu r•.
e Compact - only 7-5 /S" x 2-7/8" x 2"
- Comp lete wit h holdi ng tray fo r 4 ch ips.

UVS-11E $79.50
Jumbo 6-Digit Clock Kit

CI)
o
Z
o
0:
f­o
W
...J
W

Io
is
~
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::~ LINEAR ~~~:'. ':::
4.75 L M10l CN ..,
6.05 LM J.4QT-5 1.25 LM 709N .2'9

.79 L Ml4OT·12 1.25 L M 710N .79
l.39 L M340T-15 1.25 L M711N .79
2."9 LM~lp·5 .15 L M723N .69

35.80 LM~Ip.. 12 . 15 L M111N 1.00
1.19 L M34lp ·15 .75 L M739N 1.19
2.19 L M342p ·5 .69 LM 7" ICN .35

J6.lO L M342p ·12 .69 MC l14ISCG 1.00
.99 LM~2P-15 .69 L M1..7N .79
.35 L M34I N 1.25 L M 741N .59

1.95 LM 350K 5.75 L MIOI' N 2.7S
1.95 L F lSI N .60 L M1310N 1.95
.99 L F 351N 1.00 L Ml 4SlC N .59
.45 L F lS5N 1.10 L MI 4II N 1.25

1.00 LF 3S6N 1.10 L Ml m N 1.25
1.95 LM .l5! N 1.00 L MI496N 1.95
1 .~ L M3S9N 1.79 L MI556v 1.7S
1.15 LM 370N 4.49 L Ml lOON 2.95
.90 L M373N 3.25 L MlI 11N -9 3.25

2."9 L MI11N 2.95 L M II89N 3.20
1.15 L MJION 1.25 L M In6N 1.75
1.75 L MJl I N 1.95 L M2CC2T 1.49
3.95 L.M3I2 N 1.79 L M2In p 2.OS
1.95 L M3&4N 1.95 L M2I 1IP 2.25
1.95 L M3I6 N-3 1.29 L M2I96p ·I 2.25
1.35 L M1I7N 1.45 L Ml1" N 2.95
1.35 L M189N 1.35 L MJ900N .69
1.35 L M392N .69 LM~CN 1.25
1.25 L F 398N ' .00 L Ml909N 1.15
1.25 L Ml99 H 5.00 L M391..N 1.95
1.25 TL4904CN 4.49 LM)u5N 1.95
5.95 TL496CP 1.75 L M19J6N 3.95
.99 NE 510A 6.00 RCUI6N 1.25
.6-5 NE529A 4.95 RC" l5IN B 3.ts

3.95 NES3IH 1.95 RC ..lt4T K 5.95
1.30 NE5J6H 6.00 RC41tsT K 5."
1.40 NE540H 6.00 K B442S 4.25
1.75 N E$4<4N 4.95 KB40t29 5.95
1.95 N E550A 1.30 LM4500A 3.25
1.15 NE555V .39 ICLIC3IB ' .95
6.95 L M556N .99 L Ml JOION 1.29

.99 N E$64N 3.95 L M IJ600N I. e
1.35 L M565N 1.25 7513lN 1.95
1.35 L M566CN 1.95 ~N .19
1..35 L M567V 1.25 754S1eN .39

:~ 74C i:gn ~:~
.39 7" C240 2.25
.39 74C I06 .75 '''C244 2.25
.39 7..C I07 1.19 7' C:m 2.49
. 75 7'C151 2.95 '"C3''' 2.59
.39 7.CIS" 3.95 74C9Ql .19
.39 7' C157 2.25 '''C9Q3 1.15

1.J9 7"C I60 1.69 7"C911 10.95
1.95 74e 161 1.60 7"OJ12 10.95

.79 14CI 62 1.49 7"C915 1.69

.79 7'C163 1.69 7"C917 10.95
1.95 7' Cl604 1.59 7"C922 5.49
.99 74Cl13 1.39 7..Ct23 5.7'5

6.95 74Cl7" 1.39 ncm 7.50
1.29 7"CI7'5 1.39 7' ct2fj 7.50
1.29 7"CI92 1.69 IOC95 .79
1.59 '''CI93 1.69 1OCI7 .79

L H OOQ2C N
L M IOCL H
L M II C L H
LH OO1'l).O H
T LOll CP
Tun c p
TL01..C N
L H0Q&2CD
TLOI2C P
T LQS4CN
L HOO'MCD
L MlOOH
L MJOIC N
L MlO2H
L M304H
LMlO5H
LMlO7 CN
LMlO8C N
L MlO9H
L MlO9K
L MllOCN
L M311H
L M1l 2H
LM317MP
L M1l 7T
L M1l 7K
L M311C N
LM 1l9N
L Ml2OK-5
LM320K ·12
L M320K ·15
L Ml2OT -5
L M320T ·12
L Ml2OT ·15
L M123K-5
L M324N
L M1290 Z
L MlJ I N
L MJ,J.4Z
L M3lS Z
L MJ]6 Z
LMJ37T
L M317M P
L MJlIK
L MlJ9N
L M340K·5
L M340K·12
L Ml4OK·15

· n~nlL
Part No. Func:tion Pric:e
7045j PI C M O S Pr echlon T im e r 14.95
7045EV/K lt* St o p w a t ch Ch ip, X T L 22.95
7106CP L 3lQ D igit AI D (LC D Dr ive) 16.95
7l06 EV /Klt* IC . C ircuit Bo U d . D isp lay 34.95
7l07CPL 31h D igit A/ O (L E O D r l....e ) 15.95
7l07E V / K it* IC. Circuit Bo a rd , D isp lay 2&.95
7l16CPL 31,; D igit A/ D LC D Dis. H LD. 11.95
7117CPL 3 lo2 D IQlt AI D LE O Dis. HLO . 17.95
720li O R L o w B.ttery Volt tndtcaror 2.25
7205IP G CMOS L ED St o p w . t ch /T im e r 12.95
7205EV /Klt* Stopwatch Chip , X T L 19.95
7206CJPE T o n e Ge ne rator 5.15
7206CEV/K it* T o ne Ge ne rato r Chi p , X T L 9.95
no7A IP O Osc il lat o r Controller 6.50
7207AEV/K lt * F re q. Co un ter Ch ip , X T L 11.10
12011 1PI Seve n oecaee C oun t er 17.95
7209IPA C lock Gener.to r 3.95
72151PG 4 F u nc . CMOS S t o p w a t ch CK T 13.95
1215EV /Klt* .. F u nc. Stopwatch Chi p , X T L 19.95
7216AIJ I a·Ol9 lt U nl v, C o u n t e r C.A. 32.00
7216C IJ I a-Olg lt FfI'~Q. Co unter C .A. 26.95
7216D IPI I· Dlg lt FreQ . Counter C.C . 21.95
12l1iJ I "·Dlglt L ED Up / Down Co unter 12.95
72laC IJ I I-DIQlt U nlv . L E D Drlve 10.95
1224IP L LCO . * D igit UP Cou nter D RI 11.25
7226AIJ L I ' D lgit Unlv . Coun t er 31.95
72216AEV/Klt * 5 F u nc t io n Co u nte r Chip , X T L 74.95
72r40 iJE CM OS Bin Pr og . Ti m er /Cou nt er 4.95
J2.C2 iJA CMOS D lv id e -by ·2S6 RC T im e r 2.OS
7250iJ E C MOS BCD P ro!i1. T im e r/ C oun t e r 6.00
7260IJ E C MO S BCD Prog. T ime r/ C o u nter 5.25
75S5IPA CMOS S55 T im e r (a p in) l.4 S
7556IPO CMOS 556 T Im er (I" p in ) 2.20
7611BC PA CMOS O p Amp Comparator 5M V 2.2S
7612BCPA CMOS Op Amp Ext . C m .... r. 5MV 2.95
1'62IBCPA CMOS Dual Op A mp C o m po SMV 3.95
763ICCP E CMOS Tr l Op A m p Co m p o 10MV 5. lS
764IC CPD CMOS Q ua d o c A mp Compo IGMV 7.50
7642CCPD CMOS Q ua d o c A m p Comp o 10MV 7.50
7660CPA Vol tAge Converte r 2.95
ao6'JCC Q 50p pm B.nd-G AP Vo lt R ef . Di od e 2.50
&211CPA Volt R e f/Indica t or 2.SO
&212CPA Volt Re f/ In d icato r 2..50

* IN TERSI L's EVA L UATION KI TS

ncoo
'''C02
, ..CO(
7"COI
7'CIO
7"CI"
7"C20
74C3O
74C42
' ''C4 a
" cn
74C7"
7' Cas
7"CM,..cn
7"C90
7"C93
' '' C95

.24

.25

.30

.".11
1.15
UJ

...100

P.rt No .
IJOP·lOOK
.30p·200K
I3OP..5()()K
IJOP-I Meg

.25

.27

.32

.OS

.90

1."
1...5

IN F R A · RE D L EO
Jo." x'tlt"x llI6" flat

I RL - 5/$ 1

X ClllR .190" red 5/$1
x c inb .190" gree n 4/$1
XClllY ;190" ye llow 4/$1
XC l llC .190" ctear "/$1

1-24
.27
.30.,.
.49
.99

1."
1.59

SOLDERTAI L
STANDARD (TIN)

WIRE WRAP SOCKETS
(GOLD) LEVEL # 3
1-2" 25-49 50-100
.59 .504 .49
.69 .63 .sa
.79 .73 .67
.15 .11 .70
.99 .90 .a l

1.19 I. OB .99
U9 1.35 1.23
1.1'3 1.26 1.1"
1.69 1.53 1.38
2.19 1.99 1.79
2.2'9 2.09 U 9

1" p in ST
16 p in ST
11 p in ST
2" pi n S T
21 pi n ST
36 pin ST
40 p in 5 T

IpinWW
10pln WW
14 p in WW
16 pin WW
11 pin WW
20 pin WW
22 p in WW
204 p in WW
21 p in WW
)fi pl nWW
oil)pl nWW

.J,.,...... D..., ~ .. _.,' l l D·. f.. ..... K.,._ '"' l. llD'. U·,· l

~":.~7.'.::::'~~;•.:.:':=.~:::J..";J':;.~.DIM '"-'.D...'_OII.I__,...._.,._.I,._.. .,...'"- ....
::._'__ *,,01 , . lP"~ _loo1 .....-

o ".,01 di«~.. _"_• • •1,...-.01 .........
o U . .... ..... __ I. "AJll I IIA1f"....

""'.....-
o A~_"" .......__ '- _ llt__... .. .. ,....
· S l' II~'...,_ _ ..~
Al' ~..,M _IJ( ~". ,.,...- " ...4'_ . 'I'l 'UDfT.- S.d tt' ' ..-... .T"r.-
s.. ~It .., I__ '-- .tTI'I . _ ' _ l l i YAC. " Mt . rw

· t _ , HI ,., -"-•• · t -'-.. ~..._ ·I .. . ... I... ' taoo
,. _101..... ' _ ,"'. l"4~M~ l l,..I'l·D

" t<tltc; ~

.31

."...

.41

.69

.90
1."
1.' 5

...100

MV50 .08$" re d 6/$ 1
XC209R .125" red 5/$1
X C209G .125" areen "lSI
X C209Y .125" ye llow 4/$1
X C526R .185" red 5/$ 1
X C526G .115" ~reen "lSI
X C526Y .Ias" y e llo w "lSI
X C526C .115" clear "lSI

.ss

.OS
•49
.53
.15

1.00
1.40
1.59

LOW PROF I LE
(TIN) SOCKETS

1·204 25...9 ~100

.17 .16 .15

.20 .19 .11

.22 .21 .20

.29 .21 .27

.].4 .32 .30

.37 .36 .35

.31 .37 .36

."5 .4" .43

.60 .59 .sa

.63 .6-2 .61

1-24
.39
.49...
.59
.79

1.10
1.6S
1.15

SOL DERTA IL (GOLD)
STANDARD

I pi n L P
14 pi n LP
16 pi n L P
II pi n L P
20 pi n L P
22 pi n L P
24 p tn L P
2a pi n LP
.)6 pin LP
40 p in L P

x C556R .200" re d 5/$1
X C5S6G .200" gr ee n "/$1
XCS56Y .200" ye llow "/$1
XC556C .200" clea r "/$ 1
X C22R .200" red 5/$1
XC22G .200" green 4/$1
X C22Y .200" yellow "/$1
MV IOB .1]0" re d '1$1

• pin SG
14 p in SG
16 pi n SG
la p in SG
2" p in SG
21 pi n sa
16 pin SG
40 pin SG

C.A. - Co m mon A ncee DISPLAY LEOS c .c. - Co m m o n ca tncae

T y p e Polarity Ht P ric e Type Pol.rity Ht Pric.
MAN I C.A.-red .210 2.95 DL 741 C.A.- re d .600 1.25
MAN 2 5xl0.M .-red .300 " .95 O L7'" C.A.-red:!: I .630 1.49
MAN 3 C.C.- red .125.25 O U " 7 C.A.-red .600 1.49
MA N S2 C.A.-qree n .300 l.2S D L 7S0 C.C .-re d .600 l.4 9
MAN Soi C .C .-gre e n .XlO 1.25 OUlB C.C.-red .110 .35
MAN 71 C.A.-red .]00 .75 FN0351 C.C . :!: I .357 .99
MAN 72 C.A.-red .300.75 FNDlS9 C .C. .357 .15
MAN 74 c.o.-- re e .300 1.25 FN0503 C .C. (F N D500) .500 .99
MA N 12 C .A .- y e ifo w .300 .49 FN Q'j()7 C .A . (FN D510) .500 .99
MAN'" C .C .-yell o w .300 .99 H O SP -3401 C .A .- red .aoo 1.50
MA N 3620 C. A .-or.ln ge .300 .49 HO S P·3403 C.C.-red .800 1.50
MA N 36JO C.A.- o ran ge :!: I .XIO .99 500&2-7613 C .C . ,R . H. O.-red .300 1.25
MAN 3640 C.C.-or.ang e .300 .99 SOI2·7620 C . A . , L.H .D .-yel. .lJO 1.25
MA N 4610 C.A.-orilng e ."00 .99 5482-7623 C. C. , R . H. D.-yel• •300 1.2S
MA N 6610 C. A.-orilnge-OO .56O .99 5082-7730 C .A . , L. H. D. -red.3OO .99
MA N 66JO C.A.-oraO!i1 e :1 1 .560 .99 5012·7131 C.A . ,R .H.O.- red.300 1.25
MA N 6640 C .C .- o r<ln ge-OO .56O .99 5012·7750 C.A., L. H.O.-red .430 1.15
MAN 6650 C.C.-o r.an ge :1 1.560 .99 5012·1751 C.A. , R.H. O.-red .OJ 1.25
MAN 6660 C . A .- o ra n ge .560 .99 SOI2·7760 C.C . ,R.H. O.-red ."30 1.75
MA N 6710 C.A.-red-O O .560 .99 ~·7XlO " x7 191. d ig. RHO .600 22.00
MAN 6750 C.C.- red :!: I .560 .99 SOI2·7J02 " x7 191. dig. L H D .600 22.00
MAN 6110 C. C.-red .560 .99 5012·1304 O ....ernge. ch ar , (11) .600 19.95
OU04 C. C.-red .300 1.25 "N3 Photo x sut c r oetc-tsor. .99
DL 707 C . A .- red .JOO 1.25 LiT-I Photo xsutcr o etc-tsc t. .69
DU2I C.C.-red .500 l.49 MOCJO I0 Optical ly lsoi-Tr lac Dr Iver 1.25

~I 2~g.~~~~~O~~~I5~7~~s
I/S " Slo tte d Shah 1 5 t u r n pot . Lin ea r
L in ea r T . p e r t.per . Prin ted et r-

Part No . Me.ts M lI -A ·9 4 cu it mount.
CM U lOll RV..NAY SO · lOlA IK Pa rt N o . Pa rt No.
C M U son R V..NAY SO · 502A 5K aJOp. SOOhm I3Op. 5K

g~~ ~l ~~:~~~e ~~~ ~~ llOP·lOOo~m IJOP-10K
CM U 5031 Rv . N A Y SO · S03A SOK IJOP-5000h m &3OP-20K
CMU 1041 RV 4N A Y SO ·104A l OO K IJOP-IK &3OP-50K
CMU 10S2 RV.NA Y SO ·IOSA I Meg I JOP·2K

"'Eaos PROGRAMMER
2708 EPROM PROGRAMMER

JE608K K IT . . $399.95
JE608A Assembled and tested ............... ............... ..... $499.95

=-.. DISCRETE LEOS -==-
T"-Jf6Ol ['ROIoI 'rop_' " , «l"'Q1e~ '" .. tlto<t,.. ...,;l .... ', _ell ......~, Ol C_'.'_I'OI_ ,_ ,•• • tw;lNol ,loO"Il
.,. ., ...., I"" '" _ ' " loOn. TlloIl'ROU ~ bt prDt' ....... "" 1'Of"l Iftt H• • to:<Kot'II.1 I( .. .....d 0' "co"'" p•• "'Clt ·...-d (P Rau T"-
JE60I "'01"_ ' e.... -" " _ l ' ROtolo,. _ oj .n ~ R....... ' '' f\j ,I" TIl......I I . ~ t........ l 0 ' nt '" "'.\1''' I
. ......... 'Of , 11 '~. "' 'Of'O "' ..,.. ,."..,~ 0 _ u~ bt ...1.. "" d.'to"'" ." 10 t.he-... t , " '*' l ~ _

~.~ IC.,_·d to_, , Plor 1bt _....., T Jleoe' ' «l"'. "I _',a-d
....,.. :s Ie. _ ""'1;"'-"1..., _, ""PP 01 - ~v. -SV. • 12'V..-td -N V T... .. . ""'"' IC• •~ _ lE o n." Soc--.I ,_,~
... "C' . .... _ .........tl',.. _ .....

SN 141S6N .19
SN74 1S7N .69
S N 74160N .ss
SN74 161N .19
S N74162N .19
SN 74161N .t9
S N 7"I M N .29
S N7..16SN .a9
SN7"166N 1.25
SN7"167N 2.79
S N7..170N 1.95
S N 7..172N U 5
S N74173N 1.39
SN 74174N .99
S N 7417SN .ss
SN74 1'16N .19
SN74177N .79
SN74 119N 1.49
S N 7"I ION .79
S N1"1I1N 2.25
SN74112N .19
S N 7..1MN 2.49
SN 7..1ISN 2.49
S N7..190N 1.25
SN7 ..191N 1.25
SNl4192N .19
S N 7..193N .ss
SN 7"1CJ04N .ss
S N7..195N .69
S N7..196N .&9
S N7..197N .19
SNHI91N 1.49
S N 74199N 1.49
SN74221N 1.25
SN7 '25IN .99
S N7..276N US
SN 74219N .79
SN1"2S3N 1.49
S N7"214N 1.9S
SN74 285N 3.95
S N1436SN .69
SN7..J66N .69
S N1".)67N .69
s N7' J6IN .69
S N70 90N 1."9
S N70 ilN 1.49

7400
SN7472N .29
SN7413N .35
SN,..,4N .35
SN7"7SN .49
5N7"16N .35
SN 7' 791'\l 5.00
SN7410N .50
SN7412N .99
S N 7413N .69
SN7 4&5N .19
S N 14MN .35
SN70i89N 1.75
SN 1"90N ."9
S N7"91N .59
S N 7<t92N ."5
S N 7"U N ...5
sN1490tN .69
SN7"95N .69
SN1496N .69
S N 7497N ~OO

S N1..100N 1."9
S N 7U0 7N .35
S N 1..I09N .39
SN 7U16N 1.95
SN74121N .39
S N1"I22N .55
SN 7oil23N .59
S N1U 25N .49
SN1U2fiN .49
S N 7U 32N .75
S N loil36N . 75
S N1oil41N .99
S N 741"2N 3.25
S N 7oil43N 3.49
SN7 U4..N 3.49
5 N741"5N .79
S N741" 7N 1.95
s N74J48 N 1.29
SN7 ..150N 1.25
S N 7"151N .69
S N 7oilS2N .69
SN1oilS3N .19
S Nl oilS4N 1.25
S N 7USSN . 79

-S N7400N .25
SN7401 N .20
SN70402N .2S
SN740JN .25
S N 74()4N .25
SN7 40SN .29
SN7406N .lS
SN70407N .lS
SN7QN .29
SN70409N .29
s N1410N .25
SN74 11N .29
S N1..12N .15
SN1"13N .40
S N7..14N .69
SN74 16N .29
S N7"17N .29
S N7" 2ON .25
SN7421N .29
S N1-t2'2N .45
S N742JN .29
SN7"25N .29
SN7426N .29
SN7"27 N .25
S N7429N .39
S N1430N .25
SN7432 N .29
S Nl 4J7N .25
S N 7" 3IN .40
SN1439 N .25
S N 74«l N .20
SN744 IN .19
SN 7442N .59
SN1W N 1.10

~~;:~ . 1:~
S N l446N .79
S N 7441N .69
SN l441N .19
S N7450N .20
S N1"SlN .20
S N 7..S)N .20
S N7"S4N .20
S N14S9A .25
S N 7<WiO N .20
S N7..70N .29

~~ ~ 74LS i:t~m l:~
14LS02 .29 74LS92 .75 7. LS I94 US
J.4LSOl .29 ''' LS 93 .i'S , . Lsl95 US
14LSOt .35 7" LS9!l .99 7' L S197 1.19
14LSOS .35 74LS 96 1.15 74Ls 221 1.19
U LSOI .29 ' ''LSI07 ."5 74LS240 1.95
7"LS09 .3$ 14LS I09 ...5 7' LS24 1 1.95
''' LS IO .29 7" LS1l2 ."5 7'LS242 l.95
7"LS ll .75 7" LS113 ...9 74L5243 1.9!l
7..LSI2 .35 7" LS 114 .0i9 J.4LS244 1.95
'''LsU .59 I" LSI22 .es J.4LS245 2.95
7RSI4 .99 I" LS 123 1.25 7"LS247 1.19
7" L S 15 .35 7"L Sl25 .19 14LSZoiI 1.19
74LS20 .29 7"L SI26 .55 7"LS249 1.19
14LS21 .35 74L S112 .99 7"LS251 1.49
7"LS22 .35 " LSI3J .t9 74LS2SJ .99
7' LS26 .35 74LS l.)6 .49 7" LS 257 .19
74L 527 .35 7"L 5 1J1 .19 7"LS2S8 .99
7"LS2I .35 7"LSI39 .19 74LS260 .69
" L S3O .29 7..L S 151 .89 74L5266 .69
14L S32 .35 ' '' LS1S3 .89 74LS273 l.95
74LSll .59 74LSIS" 1.75 74L5279 .75
74L S37 .4$ 7" LSIS5 1.19 7'LS2&l 1.09
14LSlI .0i9 7" LS I56 1.19 74LS290 .99
14LS40 .35 7" L S 151 .n 74LS 293 .99
''' LS42 .19 7" L 5 151 .99 7.LS29I 1.25
14LS47 .19 7"LS16O 1.15 7' L S152 1.29
J.4LS41 1.15 7" LS161 1.15 74LS3S3 1.29
74L 549 1.15 7" LS I62 1.15 7"LSJ65 . 75
14LS5 1 .29 7"LS1 63 1.15 741.-5366 .75
I" LSSoi .29 ''' LS164 1.25 74L S367 .75
' '' LSM .29 74LS16S 1.25 n LSl6I .75
]oiLS73 ."5 7" LSl6I 1.19 7"L Sl1 3 1.95
74LS 7' ."5 7<t LS I69 1.19 I" LS 37" 1.95
74LS1S .59 7"LSI70 2." 9 7" LS 31S .89
74L S76 ...5 7" LS 113 1.39 74LSla6 .69
74LS 78 .' 9 14LSI74 .99 74LS391 2.49
14LSIJ .ss 14LSI7S .99 14L SJ')9 2."9
74LS85 1.2S 14LS l.1 2.95 74L S670 2."9
14L516 ••5 74Lsl 9C1 1.25 IlLs95 1.95
14LS90 .59 7.. LS191 1.25 aI LS" 1.9S

~:~ :: 74S ;:~ ::~
7.SOl .SO 7"SI33 .55 7"533 US
14504 .56 '''51].4 .69 745257 1.35
74505 .56 7' 51315 1.19 145251 1.35
74S01 .SO 745 136 1.75 74S260 .79
7' 509 .50 74513. 1.35 74S28O 2,95
745 10 .50 7451 39 1.35 745217* ". 95
14S1I .50 74SH O 1.15 745281 * 4.95
7'515 .50 7"5 151 1.35 74517J 3.'"
7' 520 .so 745 153 1.35 7453 7' 3."9
74522 .50 745151 1.35 745317* 5.95
74530 .50 7' S I5I 1.35 7'5471 * 19.95
74532 .56 7"S114 1.59 7454n* 19.95
14540 .56 7"5 175 1.59 7" 54 73* 19.95
74551 .50 7'5111 ".95 745474* 21.95
7"564 .50 7' 5 194 1.95 745475* 21.95
74565 .50 7' 5195 1.95 745570* 1.95
74574 .79 745196 3.95 7"5511* 7.95
7'5&6 . 79 7'5240 2.95 745572* 19.95
745 112 .79 745241 2.95 745573* 19.95
7'5113 .19 7452" 2 3.25 74S9oW US
745 11" .19 7452"3 3.25 74S9-41 3.15

* LI MIT ED AVA ILAB I L ITY O N T H E S E P ROMS

CA3011H
CAJ02.lH
CAJ0 39H
C AJ046N
CAJOS'lN
CAJ06(lN
C A3000H

2.15
3.25
1.3S
1.30
3.25
3.25
1.25

CA-L1NEAR

CA J081N 2.00
CA3O&2N 2.00
CA30IJN 1.60
CAlJ86N .15

CAXO'lN
CAJ096N
CAlI:llH
CAll0t0H
CAlI60H
CA340IN
CA3600 N

3.15
3.95
1.39
t.25
1.25
.59

3.50

ASST .!

ASST. 2

S ea .

Sea .

10 Ohm 12 Ohm ' 15 Ohm 11 O hm 22 Ohm
21 O hm 33 O hm 39 Ohm 47 Ohm 56 Ohm

61 O hm 12 Ohm 100 Ohm 120 O hm ISOOhm
180 Ohm 220 Oh m 270 Oh m lJO Ohm )l}(lOh m 50pe. . $1.95

CIRCLE 10 ON FREE INFORMATION CARD

J::m:'I1r~
MAIL ORD ER ELECTRONICS - WORLDWIDE

1355 SHOREWAY ROAD , BELMONT. CA 94002
PRICES SUBJECT TO CHANGE

CD<OOO
CD<OOI
CD4002
CD<006
CD<OO7
co....
CD40 10
CD4011
C04012
COoiOll
C 0401"
cO<Ot5
CD4016
C04017
C0401B
C D4019
CD<020
CD<021
CO<022
CD<02.l
CO<024
CD402S
CO<O"
CD<02 7
CO<02I

C"'""C0<03O
CC>lOlS
CD<040

.39

.".39
1.19
.25

.". 49

.".25
.49

1.39
1.19
.59

1.19
.99
.49

1.19
1.39
1.19

.". 79
.23

2.95
.69

."l.49

."."l.49

CD-CMOS

C D4041 1.49
CD404 2 .99
CO "OU .19
CD4044 .89
C~ 1.79
CD4047 2.50
C D4041 1.35
C 040C9 .49
C D 4Q50 .69
e Oo4OSl 1.19
C D4052 1.19
CD o4053 1.19
C D4056 2.95
CD405 9 9.95
CD4060 1...9
CD0i0G6 .79
CD<Wl6I .39
C04069 ."5
CD <tQ70 .55
CCoi071 .49
CO<4On .'9
eD407J .39
CO-401S .39
CO o401'6 1.39
C04Ol1 .39

CD""
C D4093
CD4098
CC>l506
CD4507
CC>ISOI
C 0451 0
CD4 511
C04514
C D4515
C04516
coeu
C 04 S19
CD4S2Q
C 04526
C O<'"
CD4529
CO"5043
C04S62
C04566
C04513
C0472J
C DU204
MCI4409
MC I4410
MCl4411
M C I4412
MC I4419
M C I44lJ

ASST. 3

ASST. 4

ASST. 5

ASST. 6

ASST. 7

ASST.8R

' /8 '

S e •.

5 '1'.

S e • .

S ea .

470 0 hm560Ch m6aOOh ma200 hm lK
1.2K 1.5K UK 2.2K 2. 7K

3.3K 3.9K 4.7K 5.6K UK
1.2K 10K 12K 15K 11K

22K 27K 31K 19K "K
56K 61K 12K lOOK 120K

150K IIOK 220K 270K JJOK
J90K 410K 560K 6IOK I20 K

1M l.2 M l.5M !.1M 2.2M
2.1M 3.3M l.9M 4.7M 5.6M

Includes Resistor Assts. 1-7 (350pcs.)

50 pcs. $1 .95

50 pe •. • $1 .95

50pe~ $1.95

SOpos. $1.95

50pe. . $1.95
$10 .95 ea.

•

c...
l>
Z
C
l>
:D
-<...
CD
CO...

91



RETAILSTO'!ESOPEN MON·SAT P.O. Box 17329 Irvine, Calif. 927·13 FOR INTERNATIONAL ORDERS :

ST~tE ~:~t~ ~~~,EC~~~?~; ~ ST~:E 6~~s~lln~~~I~~6~1 Direct Order Lines: (714) 558-8813 1310 E. Edinger (714) 953-<l604
Showrooms, Retail. Warehouse _ Specializing In Systems (800) 854·8230 or (800) 854.8241 santaAna,~A92705 1WX:91O-b9~'1565

NAK ED PC
z.eoCPU (l1hau ]. ~<I 95
8080A CPl.J :l-t 9~
IlK 51;11oC R-'M lLOQOSl 2<195
16K,SI. hc A"l.I i 211 <11 2<195
32K $ tafoeA-"l.I l2 11<11 2i 95
8K Eprom (17 08 1 2.95
1702 Eprom Bo,ard 30 OC
770817 716 Eprom I~I 3<195
27Da!27 16 EpromM!lolCl , 30 00
RNIl,",,, Clock. 3<1 95
ACP Proto Bd 13'ACo.....q 27.95
Vector 8800 Prolo 22_20
Vecl00'1l803 11 s.tol MB 299'5
ACP u l. rw»< ..../Conn J1195
VodM Int~Ke (SSMI 31 95
P... .. ' ~l lnt"rllC. lSSMl •.. 3 1 95
13 SlQll.lol ner8ol.rdM·MCl 32 95
9S101Mo1herAolo 'drNMCJ 2995
8 Slot Molhllril~ . . 3<l95
Proc.·TKn "sa,. b,ol .. . CAl L
'MItC F"k:lppyPCB . _ .34 9~

SOCKET SPECIA LS
UP.nw'*"2L .. . • •••• $ .35
18P.n ....,....·2L .. 55
20 P,n "''''''2L • 7~
18P,nl/l . 15
22 P.n "'l . 15
Cllllor wOlume proOl'lQ

COMPU1'ER SPE CIA LS

T£ RM$ ; USC! CI\Ot!<.. r.tJC. VISA.
" I.4EX. CB. 0' COD COO '&Q UlUl ,
2~ depr)$.ol C~'9C! O.oe ' lopleu..
ooc. lo.Ide('~P''''o()f10'' IO Fore'On ~1
U S Fund.. ar-oe r by pl\On, , ~ ~ OO'
TWX MINIr.t ulol $1000 P!eu l' ,no

~:ew7~~S~~a~~I:1
2 Ita FOt SU"lCe Id<l XlC IQI .od,.
l eonal Ib$ F o, .I ~ "c:ta 70e lOt aoo,.
l lQn&l lm FOREIGN Add 10"1. , hlp­
pongand h.llnd lonOCX Xh Sl 115 • •1' "
Nor rM l'CI'lSotill' 101 l J1)OI Some
" .."', auotllec.t 10 DtoQl" ule We''''
toe~ ''9'''I IO .'noI Qu.lnlol.....~
,1......' IoVtIIed IO DtICJO<JS mctl..11ddltr
Rt'! ;I,1 l'"CU'g m.l1 wiry Irom lol...'
Qrdl'l" Wrtr"",we ,,,, rlQlllI0SUo­
s.lolu l. m . .... '-'CI ....er

oUtl'tS\
O,SC U ST SAU

ADple Il PlUS..../ 16K 1195 990
PET:<>ooH6N 99~ 89~

E>U<tt Scwc... , ry,116K 109'9
Ctomemco S."s 111 C990 6290
HorllOfl I ....132K, CAlL
Pucal l,I,c ' oengone 1 99~1 !1 95

IPSl 16 20 DoIblQRO 3195 2695
~. DP 8000 995 1115
Cen!/onca Mco5-1 595 52~

ScwoclQ 120 915 795
T....ype Mode l <1 3 l J.49.115O
I1IP101P!oIler 1085 8i9
HoPlol00g0I" er 795 735
Inlert ..t>e ll 895 1804
AUI" 800 999 150
Al:.,,4oo 549 4<19
1199 /. 1150102 5
lHde~ 11"Mon.tor 149 139
eenltOflC I 737 99~ 89 9
T'I' ncorn 1-100 375 .349
T'I' ncom T' 2oo 595 52~
Santo 9' 1.40.\<100' 220 169
~yo 15· I-.lon. lor 29 5 2" 9
""0 122 MH l 1.I0n010t 296 219

SHIFT REGISTERS
lolM~H 0ua 125 •••• 50
1oI r.t~N Ov.I ' 256 ••••• 29~

Mr.t 506ON 0 ....1128 •• 2 9~

2~ 10A 0uaI loo . . . •• • •• 195
28.. 7 Qwr:l 80 <l95
33otlDu;ll80 . .95
3351 040x9 F1FO.. . 1795
335 7 Ou ad &0 . . . . . •• 6 9 5
!M03 Hi . .. F1FO .. 2.95
9-408 10 601 SeQ..encer 9 'i15
33 ..7 , 5 95

CTS DIPSWITCHES
CT5 206·2 17 5 CTS206- 7 1.75
CTS206--<I 1.15 CTS206-8 1 95
CT520$ ' 5 17 5 CT5206- 9 195
CT5206--6 17 5 CTS206-10 1 95

CONNECTORS (GOLD)
OB25P (R5232) . 325
OB2$Fe"';l1e •• 375
Hood ••. . •• • 1 UI
s.t ..../H ood . SN $750
22/44WIW. SIT. 1<11,1 . 2 95
<l3J86 W,W .SIT.I,lQT • • •• .650
501100 5- 100 Coov>cc\or....Iw . <195
501100 5-100Conr>edctIl1 ,. 3 95

WAVEFORM GEN•
8038 Fvnc t oOnGerl. . . •. •.. 395
MC402 "VCO .. 295
LM 5U VCO ••• ••• 195
XA2206 F",ro.cl lQll Ge~'a !OO" ' •• 5 2~

FLOPPY DiSK I/O
171H)l S· &M,n,tlQppy .. 249 5
" Pel372 Nee Floppy . <1995
1781 Dual FloPPY 2995
17I1H)l Oual FIol:lOY 369~

uPcl76~ Floppy "9 9~

AID CONVERTERS
87oo8botB .....ry 1350
870 1 I O bot e.-,ry 2200
87038 bot T5 •• • .. 1 3~

i400 Volt 10 f ,1'Q Con. 7 2!.t
117!lo03....D"il.f BCD 13 95
1<l08L6 6 t:lol 39~

1<108L88bol 5 95
DACOI D loA •• 5 95
DAC08. . 99~

DAC1 00 . . 159 5

TV CHIPS/SOUND
AY38500- 1 6 (WrNtS BIW .... 4 95
"Y385 15COlo<Con.....,.... .. 2 95
""38603'1 Aoadt . c. a.",.. . ,8 95
""38606- 1 Wlj)I'Oul ~""e 9 50
AY3860T· 1 SMOt.no a.rll'ry •• 89~
A'Y38910 Sou nd Gene'oI1O' • 12 9~

5 N7&4 77 T15ovrcl Go...r.lor •. 3 95
I.4M~l TV S'fl"Ch Ge-n .• •. 995
1.Ir.t53e 1l Preac.Jer 3 95
Uwll 889 RF MQdulal or 3 95
MM 57100NSC {;(llorTV ... 69 5
I.IM S7104C!ocll Gl' n. . 3 15
RF r.tOd.... ' OO' wlANdo/) • 895
MlR r.tOOuI&IO' . . . • • . 2995

LF13506JFET~'OQMulI,8 bol . 89~
ICI.I 704~ P' K"" on SIOj)W;ll Ch 23 95
ICM 7205CMOSLEO Slop.<Iok.hlTom,,, 1995
leM 720 7 OSC,I'lI1Of Co...uo Her 7 50
ICI,l 7208 Seven~a, Cou nler 18 95
leM 7209 Cloc k.Gfln " ;l lOt • 695

~~1741f;3~1~~Z~~'r1" ; j :~
ICL82 11 VoH~, fl,I, ' ence 195
LI.4 18 50N GrOUne!fa ...ll lC 31100
LI,A2900N Qu lld Nnpj •• er 2/ 100
U A 2917N r ,eq 10 VCI! eo nv 211 99
"Y ·3·3 550 4 " 0 '0;1Dlollol 2<l9~
-"Y·5·350 7 otOMHl QVlol 995
I.4EM <1 963 M::;,t.!etSmOke OelKIQI 11 95
2750 8 32 x 8 Prc.m 11M 56001 2 95
G1151.46c/11of\nc ll.4 oslel 1 " 9
ULN 100 3'" 7 t hatv>el 0"".... 99
210 1AL· 1.95
1AC1A1<1 50564 bot Sl.. f o(; R;lm 6 9~

I,lQC 1003 14N281Opto eo~r . • • • •• •311 00
SPX33 Opt o Coupleor .. •• 31100
7~2on5 50 LI.I 387 1 2~

1<188/1<189 2/199 LI.4 3302 3/1 99
MK,50 1<1C1Jc 31199 llol <I ~58 3/ 199
7<lS89 31199 RC 4 136 211 99
LM32J O< <195 AC<l 13 1 2 / 1 99
t-.AC1372 8 95 COM 5027 39 95
r.t1.l5298-4A1B . 2 95 COlol503 7 <1 9 95
U.4371 1 25 DA(; l 00 •••• 159~

IC SPECIAL PURC HASE

• n TlAt KSMUilEIfum SINU t· S'tU ~ '~

!"T ~f CJl:SC~PTl\)/l ~U801 10

51501 SOHSI«:>'t<! lRSIlO fY. S1 1 ~

~1!t·1 n 1 0 '- ~"S "","", fit 1 1 ~

~2~ ' 1 6 1 6 ~ "~'''l l,l o opct\ 2125
.4G& I1 TU t l IU tlE BEN Sltl' - S'Nm Slll t

~'. ' WiNUI 1!I NrUCU U T l iN'
~ 1l01 Sotl S«~ HIS ao ftt ~11~

~11' 1 0 10 _ "'....~'"S ~ H( J1~
~11 · 1 6 16 _ "-.l'<IV<t~ )n~

• U TlAU S IOI IlE Sit U ~Ilt GUilTY ~"
Y.!OOI S<ASl'ttartelSA4~ "'l'I51 lJ 'lSG
~·1 0 10 _No'll.BASJ" "' A ~r..c: 0 H50
5~ 1 6 t6 _ I'I¥llUu l1 lBO

• I 1Wo CUTlf l1t tlaUTU
'~'\ll SanS"'9l' ~1ol1)140 un o
f D500 '~ ll "¥~S"",,~,~ 1) 50
I CIQ20QI Sollilolbe~ . )".O 44&0
10050 t t Sdllb.t.Jlt ~~l:lrrI\.f , )'4 1 HeG

VOLUM E DEALER PRIC ING AVA ILABLE

WE ALSO STOCK DYSA N·CALL

STATIC RAMS

:@)'"" 2!t-9\' ' 00
11LO""'", 5 ,,\.10 ' 30 '" "~1 ~rl 250n s ?~~; H~ ' " 1.1 5

36' '"", ,.,
2101-1 290 2 70 '"211<1l ·2!50M l <lO<l~l "0 s s ''''211 <1L..5Ona. (4045) " 0 ea • .75
<10<1<1250 n... ." '''' '90
4044 .5Ona. ' " ' " • •75
EW~<l2OOA ' " ." '"EMlol<l<102 " , '" ."
AMD91~"1 10 95 1025 ' ".AA4D91 3G'31 12 .95 11 95 10 25
1101 ,g, ' " '"P2 1 25J9 3<125 1 "' ~n, ) ' " ." ."651111K ~1 CMOS 795 '" 125
21.. TLowPowe r<lKSlal<: 1995 1 8 9~ 1695
93415 ., . . .. .. . . . . . . . . . .. . . 995 ." .'"TMSA046 ............ .. 11.951095 1050

DYNAMIC RAMS
<1 161<1116 16 1<. (16 P.nl •••• • •• . 875
~018 .. ,6 ·$ .•• .• .•... . • . . . ::•. ::: : .. ... ..995
<l1158K(1 6Pln) .... .... . ............... 6 95
<1050..1<. 1 (18 PIn) ... ................. <195
<1060o(Io(x 1 ( 2 ~ P>nj . .................. '"<I096 .. t{ " 1 (16 Pl,,) .. . .. .. .. . . . . . . . .• 3 95
2104 .. 1<.1 (16 PIn) . . . .. .. . .. . ... .. . . .... 4 75
<1027<11<" 1116 P.nj .. . . .. .. .. .. . .. . .. . . .. <1 95
5261 ..... 1 95 64K 1103 '-95
5262 •• •• • 1 95 -ooe '"5270 •• • . <19~ RAMS 6W$ . 7 95

~~:g .... 1~:; $ 1 59.95~ . .. ~ ~

SOC KE TS
Wi re Wra p 3 ~v.1

• pj na Lo' Pro SOld e<taol '"
~ 9 ~,

,
" "'. ' 0 38 "" " es ...
20 " " "" " " " 0

" 38 es ' 20

" " " 0 '"38 se ' " '""" 60 ' ''' t es

ZERO INSERTION FOR CE
lGP," S5 5ll ,,<l P,n V50 40 Ptn $1025

VE RBATIM
DISKETTES

100% CERTIFIED ERROR-FREE!

LED READOUTS
l'Ir1M. SiII c. ~ P'rIR
01.70<1 JQO IlIcl C4r."t'lC.1h:dt 99
01.707 JOO F\lrcl e-Aroxle 99
fJrl03~l ~1 Ald to-woI Czo'floCl 99
f "'~l 500 FlId ~ Czo'flOdtl+ l) 9'l
f "05C36OOl 5OO. l\Id '-"" Czof'a 9'l
f~r~I 01 SOC IlId eo.- Moot 99
fll tY.lO! 500 Alll Comm A."'Odt (+ 1, 99

~~~: :~=~= :::,--- - - = - ,----.
fl10803l8OOl eoollld tor'wIICzof'a 175
fllOeo1!tl Oi aoo llId Comm "'-* 175
HP5OSl-7340 1OO1lIcl <I. r ..~ 20~

HP5OI2-1JlXl 6OO 1lIll <I. 7 5g100)l RtHl 18~

HP50IH 1J1JOO IlIcl ~A.rcD 75
TIlJll5 - llId Art~ 5 ~ 1 195
TlUOI 170 Jllcj~DoIplay 10!r.l
T'uog 110 IlIcl ~~ 99S
TlU11 170 filed<l .JItt~ 10 95
......~2A )Xllllcl Art~ 595
l,WllaJ, 210 Flecl A.ip'\l ll~ 195
XA."'llXtl JOO Jled Cor-n..l./lcdtRq.roP 125
XA"'Xlrtl JOOllId CormI",-* l r'l Olt 1 ~

XAh~ 30CFlecI ~CA.l.ffI OI' 115
:w.J064 300 "'" (:(I(IY'I C.1WWtRlghlDP 115
XAIl:1051 3OCc;r.." Cl:r'Y!l Nlt1ltRlQhlDP 199
XAli3O'tl 3OO Gr_ Cor!YrI. Anoi:It l cfl O' 199
XAllml JOO c;r... lMtf'w;!wtCAletlOP 199
XAIi~ JOCr.r...CormIC.'toode.""T'OI' 1!»
XAli)OSl JOllY'" ea...... Arak 1\oiIl0l' 2 10
XAlllOI2 :JOO"fIIIgw eo-- Ar>cxk 1Il101' 1 10
XAIOOU 3OOle'lOw~CA.l_DP 1 10
XAIlXJl<l 300 l tO CormoCdlCdr.Aqll OP 110

MICROPROCESSORS
Z800116tloll08MD ••• ••. S18900
28002 16 bollo~K ......• "'900
zao , 10 .7 5
180 " 1<450
F·6 13!l 501 , 16 115
2'f>50 1895
COl 802 •••.•••••••••.••••• • • 139~
l1080A .•.• •••••• •••••• •••• •••. 8 50
l!08OA·.. I.IHl 1995
SALE 8OlS5 1.. 95
8008 ·1 •..•••••••.•.••••• 1.. 9~
2'901 990
290 110..•••....•.•••••• •.•••••• 1.. 95
2903 " -bolSupe ' shce 29 9~

TMS 9900JL ••••••• • • •••• •••. <1995
CPl600 . ••••• • • • • •••• ••• • • • •• 3995
11602 • •• ••• •• ••• ••• • • •• • ••• •• • 1150
6502 A •• • •• • •• • ••• • •••• • • •• • • 16 95
1r.t6\00 •• • •••• • • ••• • ••• • •• ••• . 2995
6800 ••••••• ••••• ••• •••• •••• . • 11 .7 5
68OOB20 I.lH, 1995
6802P .• • ••• •• •• ••• • ••• • •• •• •• 1795
&035 ••• •••••• • ••••••••• •• •• •• 19 9 5
81 55 995
8148 6995
6809 37.9~

&088 69 95

ADVANCED SUPPORT
" tA9511 Anlt\, Prccessc- .•. 17500
95 12 "'.lh Proce$.l.l)r. , 175oo
9513 Un", T'm Jng 79 95
~9517 OM" Conlroller ••••• 11195
AM9519Un'vCIr..lln~..trupL •• 18 9~

6502 SUPPORT CHIPS
6520 P1A . . . . . . . . . . . . 750
6522 ML,lll 1195
653O<I02 .003 .000t,005 . •• • • •• 21.9 5
11532 19 95
1I~~1 1995

PROMS
2708 <150ns 825
2706-6650 ns. 7 50
1702" 9~

2732 7"9~
271 &-5V 1.. 95
2716·5V.12V 2995
2758 ·5V 1 9 9~

52OJ"O 1395
5204"0 •• • • ••••• • •••• •••••••• 1.. 95
11.4 5610 390
SA LE 8223 3 2 x 8 • • ••• •• • .. • •2 .9 5
112S115 5 12 x8 (TS) • • •••• • • • 169~
825 123 32 )( 8 <190
1125126256 x" 90
825129256 x<l (TSI <190
825130 512 x <I lOCl 6 50
825 23 695
825131. 1"95
8251 37 1495

NOT E: WE PROGRAM PROMS

CHARACTER GEN .
2~ \ 3<101 l5V) Upper 9 50
2~13<105 i5V) LQVrf\t ' ••• • • ••• 1095
2513· AOM3(5V)LQVrf\t r. . • • • •• l .. 95
MCM6571 11.75
MCr.t6571 A 11.75
MCM657<1 1<150
I.ICM6~75 . •••• •••• • •. 1.. 50

UARTS/BAUD RATE
Tfl1602B I5V 12VI 395
AY5 10131 5V. 1;;'VI 4 95
AY~ \0 1<lAl 16 1 .. 15·1.. \f1 695
-"Y:' 101W1 86 3 l5V1 6 95
1M5 6011 15V. \ 2V'1 :..~

Ilol6402 79~

11.46<1 03 895
1350 USRT 995
1671B "' sI/ 0.. 2<1 95
SAL lE TJII1.728 5
lolCl <101 \\ 11 .9~

<1 702 14 95
WD 194\ 9 J;,~

COM 5016 1695

K EYBOARD ENCODERS
"Y~'2376 13 75
"Y~'3600 13 75
H001 65 .. 995-
74C922 995
74C9 23 995

Z·BO SUPPORT CHIPS
Zeo- PIO 25MH: 1175
Z8QA·PIO <l0 I.I H: 1295
Z6O-CTC 2 ~ MMi •• • •••••. 8 75
Z8OA-GTC .. 0 MHl • •• • • • • • 12 9~

Zao- OM" 2 5 MH: • ••••• •• 299~
UlOA· DM" .. °MH: • •••• • •• 36 9~
Zao-SI QrKl 25MHl 3595
Z8QA-SI()(O "0 MHZ . • . • • • • • 39 <1O
Z80-Sl0l1 25 r.tHz 35 95
Z8QA·StQ'1 40 lolHl 39040
Z80- SIOI2 25 MHl. 3~95

Z80-SIOn 4 0 MHl 39040

808O/ B085 SUPPORT
81 ~~8156 110 2. 95
87 551 10 11'\Eprom 64 95
8202 [)yn R..m ccer J.4 95
820~.S 138 0ec00er 395
821281:01 1/0 2.75
821 .. PrlO"I.,.lnl ~25

8216 BusDrovor 275
822<1C'ock.Gen 295
8224 ·<lI<lMH:j 9 75
8226 BusO"v,r 395
8T26 Bus Dr ' 295
8228 Sys Control 5 50
8238Syi Con L 55O
825 1 Ptog 110.••• ••••• •••••••. 695
11253 Int T.."e r 1 2 . 9~

11255 P,og 110 650
82 57 Ptog 0I,AA 1695
825 9 PrOQ.l nI 1795
8275 CRT Conl rOller 995
82 79 Prog K.ybo.1.rO 15 95

6800 SUPPORT CHIPS
68 101211 x 8 Ra"' 7~

f>8X' PIA ... .. !l9~

6821 PlA ••••. ••••• • •••• • ••••• . 65O
6828 PrlQ<,t.,. Inl . • •••• ••• • • • ••. 9 9~

68J.4., 5 12 .8 El'rom . ••••• • 1 6 9~

6aot51H[)o(6505 CR T Cont . •. 39 95
680t7ColorCRT 995
6850 "ClA 5 95
6852 $enal Ad.pler 595
6860l,l.odem l 0 95
6862 'kldul,alor 11 .95
6871" 1 OMH, OSC 2595
6875 t •••• • •••• • • •• •• •••• • ••• ••• 6 9 5
6680 Bus D" ver ••• •••• • • • ••••• 2 95
MC68 ..aa 19.95
680<17 2<19~

SHIFT REGISTER SALE
2503V 1."9 262 5 •• •• 1 ..9
2504V l <19 2527 •••• 1 ..9
2507V 1 <19 2528 •••• 1 ..9
2~17V l <19 2529 . • • • 1 ..9
2524'0'. • •• 1.9 2533 .. •• 1 <19

FIRST TO OFFER PRIM E PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality Fact o ry test ed prod ucts o nly.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Invent ory

1981 CATALOG AVAILABLE SOON.
Send 5 2.00 for your copy of th e mo st complete catal og 01 comput er p roducts.
A must for th e se rious computer user .

2Wl<lTCoor t.b><Cor . 99.00
t.lGAu· COlor TV 3<19 00
VAJ,l~ 19' ca:r t.Iorl«r 57500
VAJ,l~ 15' COlor t.Ion4or «9 00
s-,og - 16~ ts

Slnp W 2rioo
L.Ndtl<l r 13H~

EM AK00 20 •• R"9 5777.00 $599.00

MONI TORS
$Mlf) 1rC<la~
O~1 12CX $32500
~lr. K9'IWII.A()II,

71 ...>U.O£ ......odII
II'lolJOOl>-340 21900

",,*,~ 5'

lo'oQIIl II'11»>155101"'1 ll U5

DATA BOOKS. COMPUTER BOOKS
19&01CIA;I' l el S5995
1NTEL 0 .,.1 8o:;>lo;• • • 7 50
INTEL I.ICS 85 Manu al . . . . . . . . .. . • 7 50
SALt: • OSIIO RNlE aooKS • SALlE ....
Irur o l0 t.4c os VOI. 0 12 .50
IntrO lo l.l oerosVol. I 12 50
0080"" Prog r..mmong 12 50
6800 Ptogramm ,"O ••• •. •••• ••. .. 12 50
Z80 Plogr ;lmm.ng . • •. 16 00
Vol. II Some RUI M oCIQpfOCes.aor, wlBonoo, ... 27 50
Vol fll Som" fl n l SUPl)O<1De..c ." ..../Bonder ••• • • •••. 11150
IntrO 10 Moeros Vol III 18 50

BASE II PRINTER

a:~L=~~n::Q"• 11!W230 VN:..50
Ot'60 HI ~

e n . 80. lHi, 1200r _
132 o-&rn.._

•Se'-f. ' S\/IIl1cn REG $69900

WIn< ALL OPTIONS ACP"""" $599.00
Op hon " t,4""Te<m1'<'lSu.." Butl.r (1920Char.I , $ 50 00
Op lo(lrl "S" HIQhSP"d ~per Ad.at'!Ce & Grapna .•, ,_,. 50 00
()ptoOO'T' Tractor FI'6d • •••••• •• •• • •• • ••• •• •• • • •• • • •• • . 5000

5- 100 MOTHERBOARD SPECIAL
8 slot expanda ble wIg con n.
re9 $69 .95_. . . . . . . . NOW $52.95

SALE. SYBEX CO MPUTER BOOKS. SALE
6502wlTt' a $ 1295
"' f'O 10 Pe' lQn,1! & B..W1.", .. ComIlU " l'lQ 12 95
'.~ " cOP'ocou.ors F,c.m Ct>,pS 10 S",' em s 12 95
l.l oC rapr",euor Inlenac.."OTK tln-a"el 129 5
Prog'.l..-.m""'Ol "e Z80 l Z 9~

P' l)Q.;am", '"'II t ~ Z8000 12 9~

PrOO'J mm""i! l 650 2 12 95
6'502 "",,oC a l .ons 8001< 1 2 9~

CPM HVldbOol< 12 95

Z·SO/Z·SOA/SOSO CPU BOARD* On bolI rd 2708 * 27 06 lne illded (. 5Qna.)
• ~r o" Jump .Comp l«ely -e:keted .
• Z·OO"u embled .nd T."tl'd .. . .. $'8~OO
. Z-80 I<rt $ 12itl5
. Z-80 8Ire pc ao.rd •••• • •••. $ .3495
• FOO' 41.1H: Spel'd Add $1500

8080A Kil .. . .. _. $ 99.95
8080A Assembled . . $14 9.95

VISTA V·300 PRINTER m
g 25 CPS. Full Character

. Daisy Wh eel ,1 36 Co lumn
Model
No. FP1500 $1995.00

"".."...~, E J125 CapS,60lpm·Vertocal

'",m" U""- .' Ch.,,,,- _~
~~~'~o~_~;~~a:~ ~ •
• 80 c0l/40 col double
WIdt h · Full 96 ch.ar . ASC I I

EMAKo-22 ••••••.••...•. •••$799.00
PrItts," 132~ AO'Matie l'llOtll pntel Ol~ out;:IlA a! s.vnep:a

PERSCI MODEL 299B
DISKETTE DRIVE
3.2 Mbyte s capac ity
(unformatted), max. seek
tim e 100 MS.
ACP Price . .... $2,11111.00

UV " Ep rom ra se r

~
Model UVs·llE $611.115

• Holds 4 Eptom's at a lime
Backed by 45 years
experience .
Model 5- 5 2T • ••$265.00

Pro l ss ronat Industrial Model

13 0 .0 5

" 0. 0 5

~

ADVANCED--~~~~~~~

. COMPUTER
PRODUCTS

LOW COST FLOPPY
DISK SUBSYSTEM

S..,me n, FoD 12CNl (2IVISTAF\oppyContrQlo­
1e.( 5-100 lCu e . PoMr r Suppty &Cable CP/ M
01" ()pet-al,ng S'f'tem ANembIed & TO\l «l
Walnut Wood s.o.s •• . • .. "4".00
* CIECKOUI nomItll I'I&al ... TJlJ ,..,U *

SAVE S30000 1$179900 VAlU~

IMS STATIC RAM BOARDS ·
250 ns. 450 ns.
$~209:O0- $-,8 9:""00
$449.00 $399.00
$729.00 $629.00

ATTENTION VIDEO HOBBYISTSm
* BOX BUILDERS* USE AS REM OTE TU N ER!TIM ER* FULL SCH EMA TICS AVA ILAB LE* FO R ONLY $5 .90! - FREE W/PURCHA SE

A Rec ent~l PuIl;nilM AJIQw!, Us TO Pr~nt n-e F"ollClvol'>g

NEW, UNUSED COMPONENTS
F". 1\o R CA 'DT-Z D1 '~ R."rilr

1 OI\H" ·ld~~"" aI"'--.:M 150 •• 15 .... .........

2 Rf I,l:O"Ub ....... Io Video~

Chll'rd 3 lit 4 0.."""
J 09Ul CW IN1lIt oOIvPt.l f l#tKttV

fIt~ir.twq

4 :f()wrlbHClNft....,.,..

5~SfldA.l ThlAboMb'" $74.115
Please Call For Volu me Discounts

8K Sta tic
16 K Static
32K Static

The VISTA v-ee
Diak Drive System
- U "' Mn IicJI;t ClPlCJfr Nn

n HO
• 1:1'OtIy _r~,

. ~ O WJCll t*h . IrlO C~

118oo MICROMODULE~ PRICE LIST
MODEL NO DESCRIPTION PRICE
9600A S.ngl~ Board Ma oc om pul ct 549 5 00
9609 M-oanct'd s.oo'e Bd Camp t68(9) 595 00
9601 16 Slot Mol he ' 8oI.,d 17 5 00
9602 Card Cage 7500
960 3 8 Slot Molner Board 10000
9604 PO¥o ef Supply 27500
9605 DC I" put PC/'Ne f Supp ly 3 25 00
96 10 Ut ,lIl., Proto Board 3900
96 11 ,4,(,111_PrOC/Mcmory Modu le 49500
9612 Buffe red Uhltl, PrOlO Boar d 49 00
96 16 3 2K EPROM /RAM Mod ule 2M>00
96 17 EPROM PrOQram m ,ng Head 2~OO

96 20 16 Qlanne ! Paralle l I/ O MOO...I\, 29 5 00
96 22 ~xHl.al ·Pa(a lie l lJO Mod ..... 32500
962 7 16K Stal lC RAM MOd",I£,470'" 39500
9619 3 2K S,..toc RAM 450''5 69500
96 294. 32K Stal ocRAM 200ns 89500
9630 Card Extende r 6800
964 0 Mvl hpl e Prog ' ammablo> Tomei 39500

:~ ~n~~~~;~:e~;~~?Moa ;~~
96103 32 /32 If0 Moou lt> 27500
96 702 Cor!la cl CIo 5\.l'f' Moo ...le 350 00

UNPOPULA TED BOARDS tA Jso A ~4 'I..tJJ(l1

THE VISTA V·200 FOR EXIDY
Price St..rt,1'lO as. loW ",. I 11 lXl,OO

'illite '" ~11M t.-r~ .. Mu _

Y.'OO ( ·lO . 00 s1v.r:.. ~. 119900 ,..-.
V1'O(J( ·n 100 ~ is .....-VlOO f)J 600 30-. l1Ia 1S1HXI--VXlO f -32 11ME G 3l)t.ot 321& 19'» 00.........

• 5-100 32K (uses 2 114 )
ASSEM BLED Kit
450ns. 459 .00 450ns",
250n s. 489.00 250ns.
Bare Board 43 .95
Bare Board w/all parts less memo

MODEL 20455
84K DYN AMIC RAM
MODULE $110O.00
. Clnq«l IO I( H~ S-l 00... .....-
• So.4lwU'IotSNot;peFlnll"llll
. ~.S .cl\ "" III I01O (O"

Z-tll ~S-lDO"""
~~.~_...

. e.- -.-:l l'fllll" ....,..,
........cwy~"" .
tcII"'OIlttt .... ercr-u--_ s.r... lelect lXl'f, -" os.....-

s"\.~\ SD s~~I~~ g~ft~,~S ASSEM

sac 100 S<l'l\lle BooJ'd Corr>pute,( 2MHI) $26500 $ 34 900
SOC 200 Song'. ao.rdCompute' l "'M ~I ) 29900 39 900
ZOO StarTe<'SY~' !'I'\ 319 00 4'- 9 00
VOB 802.04 VoMo 0 4pY.y BoA'd 33500 "'5900
Vf',u·r~1l 325 00 0$ 29 00
E><pandoPROM ' 1500 12 500
501 00 Comput.r S~I.m 164 1< 69 9 5 00
50 2'00 Comput.' System 164 1< 7995 00

CENTRONICS PRINTER _..r-----.--.....
.....' 7 37 .~

• Centr onICS com ple te Pl'lntcr ~
• The 737 has cvcrytnlng .Che<:k

• ~':CI':~~ethe features'8 3S.00 4

(/)
()

z
o
a:
I­
()
W
~

W

o
Ci
<a:

92 CIRCLE 67 ON FREE INFORMATION CARD



7400 74LSOO
5N1 4ooN 19 SN14 123N ee 14 l SOON " 74 LS 154 N 1.19
5N 740 1N " SN74 12~N 39 74LS01N 28 74 l 5 16 5N 89
5 N7402N " SN74126N 44 14LS02 N 28 74l$166 N 2 48
5N7 403 N " 5"114 128 N 59 74LSOJN 28 74LS168 N 1 89
SN7404N 22 SN74132N 6' 74lS04N 39 74lS169N 1 89
SN7405N 23 SN741J6N 95 74~N 28 74 LSllQN 199
SN7406N 23 SN74 t J9N 95 14LS06 1'l 39 74 LS 173N 89
SN7~7N 23 SN 74 1<C 1N 69 74 l SO'J P-i 39 14lS174N 99
SN l 408N 28 SN 7"s141N 2 95 14 LSt l)N 28 74L$175N 99
SN 7409N 23 5 N 74 14 1.... 295 74 l51 1N 39 TollS181 N 220
5N741 0 "" 22 5N74144 N 295 704LS 11 N 39 74LS 19ON 1.15

NEW! .':~ P til Apple'II. 16KSN 741lN 29 5N 74145N 62 TollS 13N 4 7 74LS t9 1N 115
S1'l7412N 29 5N74 147N 195 Toll S ' ",N 1 25 74LS192N 98

~-"'"""'~ $9905 N74 13N 39 SN 14148N 1 20 74LS 15N 39 74 lS193N 98

I. or Apple'II. PlusSN 1414 N 59 S N74 15() N 99 74LS20 N 26 14 L$ 1g4 N 1 15 Ap pleSN1416N 29 5N74 15 1N 67 74L52 1N 38 701\ L$19 5N 95
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• Minimum order55 .00
• PlU M includ e $ 1.00 tor postage
• Vi", Me and CO O accepted
• Phone orde rs are we lcome

Id t 'I 8 pin 100/$5.95SO e~ 31 14, 1.6 & 18 pin 50/ $4.95

t 20 pin 40/$4.95SOC eS 24, 28 pin 30/$4.95
40 pin 20/$4.95

RCA pho ne jacks - these are super quality, c lo sed
circuit jacks that are the best we've seen in years.
Ame rican made. 20/$1.95

2102 low power 1K sta tic RAM 101$9.90
Genera l purpose silicon signal diod es SO/$2
GT5306 NPN darli ngton , m in gain 17000 ,

25V200 rnA, T09 2 package l00/S8.95
NPN transistor similar 2N3904 100/ $7.95
PNP transi stor similar 2N3906 100 / $8 .95
4N28 c pto-couoler 6 pin mi nidip ,

MCT-2/ ll-1 pinout 5/$2
SN76477 co mp lex sound generato r 1/ $2.50
MA 1003 12V DC clock modu le w/case $19.95
Opt c -tsctator Grab Bag - 50 mi xed opto-Isotetors

fro m a major manuf actur er. Unm arked 6 and 8
lead min id ips inclu de si ngl e and dual types wit h
diode. transistor , and darli ngton outpu ts . Tes t
them you rself and save! Not reco mmended for
beg inners. 50/$4

Just what you' ve come to expect from us : the
lowest pr ice ever on 16K dy nam ic RAMs, backed up
wit h a 1 year wa rranty . Top qua lity , low power, high
speed (200 ns) parts. Expands mem ory in TRS-80" -I
and -II. App le, Heath Hag, newer PETs. sim i lar
co mpute rs . Add $3 for 2 di p shunts + TRS-BO·
co nversion instr uc tio ns. Hurr y ! 16K dynamic RAM
prices may never be this low agai n.

' I P S 10 '• • !rld....... ' k 0 ' , ,.. TI~d, co'PO'.h Ol'

C HA NEY
e le c tronic s inc

120 VAC ~~)..

Xenon ~~Strobe Kit - 'f,-,._- 1
S-P.:.-t ~ I;' ' - \~

;;:- S7.50~

lI:@W~Sif
~~rP>~~~II©~ rP>@II~~

~W~@ 1111 l31/~~7
I~ [P)Y~~M II~ @~M~

~=-=:-->- vu$TII'OI[ L ICHT
S.CI'.(Jo<AT ICS l"a..UOl O

C2'''' ' 1.75

SOUND EFFECTS GENERATOR BASIC KIT

...d ELE CTRONIC
V ST RO BO S COPE KIT

TERMS : AlI ll , ms ate ll m ded qU&n\lly . C.I ,es a:jd ta'( . Allo* m,n ~%

51'II DD,ng . exces s refund l'<!, Orde,s under Sl~ add S2 handling
VISA and U"'tercard ' OI'de'5 fS2~ m il' ) ulIl" '~ ) $12.0631 . 2. hrs
Incilleu, Slf~t address 10' UPS Prices subject 10 cI\a"ge .'1"0 111
ncuce

1l0l0l IT' S POU lll[ TO I Ul lD f aUlt ClIoA SOUIlO £ff£CTI Clh[IU TOR
WITHOUT S,.EhOIJIIO ~ fOATIJIro(. WI: SU"'LY YOU "'ITOOl rtlt: T11"77
SOU/rlD CIo"I' PLUS "" [fC IlED -"0 ORI LUO CLASS EPOXY PC 10 4.0
'IiIITIol SCl1I[HATl C UIO LAYOUT I frjIT RUCT I O" ' . TN lS 10 ARO MA~U
IT 51 ""l£ TO I UI LO A C[Io £ 'UTOA CAPAl l [ or PHU£A SOUlorO S ,
LOCOMOTI V£ , S l lll ill' , AIRPI.""'l $ , ClOC kS , nco Do[ s h OT R£yu l ll£
O I P S" ITChES OA OTH£1l ll\PU S IVl /UhUSUAL COt*'Oill(ilIU . l OU
SUPPlY A fO, SU"r')AIlO R[$ ISTOR ~1 CAPACITOlIS , Sw I TCI' U , POTS ,
SPU l(lR, 2N1 22 2TR""stSTOfIAIoOVUTT£RY. ~

C23aa 3 BU IC n T COillU l ll tillC

ONLY $5.95 ~~~'~~~TR~T ~~~:~ ':!~

XENON STROBE lUBE
& TRI GGER COIL

---

~
:~:CTI~::~ W~A.N'Na FLASH'. K'."_!¥ __

• - ... II:), ..
'YDC MO DEL

3Y DC MODE L c n l o l $a UYDC MODEL

C23207 $6.95 C2317' S IO .Be

®®@)ffi@OO~
GODBOUT ELECTRONICS

Bldg. 725, Oakland Airport. CA94614
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7.lS15 36 7,"-5 113 - '30
74l S20 - 30 7" LS174 - '00
741$2 1 .. 7. lS1~ - 10'
, ...." " 7" l Sl" - ,.."..,. - " '4lSIt<l - '"74l S27 - .. ] 4LSt'l - 1,15
14LS21 .. 74LSl t2 - 'I.
m .30 " 704LSltJ - 1 10
'.lS» .. 74LS1IM - ,..
' . lS ]] .. '4lS 1ll1S - 1.10
74l S JIS .. 74lS 1911 - L~74L$<tO .. "'l S l " -7. l !W2 10' 7.lS240 - ,..
U~7 - . 105 741$2 '" - ,3O
1415 51 " ,....,.. - ' 00,...... '" 741S24) - 11.
74LS71 " 7,"-5:44 - ,..
7oftS'" - ' ''' 74l S251 - :¥:"..." - .. ".."" -,..... - .. ,.."'" - ,:UlS16 - l.li '.l~ -
~:tm - 7. LS2SI - ...

to ,.......
1 '~,..... .. 74lS21J

74l StJ to 14lS211 >0,....,,, - ." m Slllll - III
'4l$l U .. ,.."" - III
74&.5113 .. ""'301 - III
741S114 .. ,.."" - III
'4lS12J 1.10 """ 11 - III

\:'Jill i
,..... - III

- " ...". - .
14lS IJ2 - 74lS377 - '"' 4LS131 - III ,.."" - .50
'4L SU I - '" ,.."" - 150

FULL WAVE BRIDGE
2A 6A 25A

lJoa:lI - 1'5
LM301174ll - ,30
741CV - 30
741C - .x.70 __00

1461 - ,so
.1)1 -ll6'"'" - ..
LIoQ01 - .30
LMD _ .1!>
LM324 - ~

• LMDI - 1.10
Lnc6 - 1 25
LM170 - I!O
LIoQII _.?S
u,01' _ 1 20

TRANSISTORSPECIALS
2Nl 303 PNP GET0-5 •..••.••••.• .•• ~.. J.,1.()()
2N1J07PHPGET0.6 •.••• .••.•.• •••••. " .40
%N404APNPGET().5 ••••••••••••••• ~. J.11.00

HEPGe0 14 - PNPGET().3 •••• •••••.•• • of .86
TlP121 - NPNSlSWTTCHrNG .9S
2Ne2J3.NPNSWITCHINGPOWlR. •• •• •••• • ,.95
~RF-«04. CBRf TRANSISTOR NPN 7!i
2N3172 NPN 51T()..3.• • • • • • • • •• •• • • •• ••. . • ,.00
2H4908ptojp 51TO-3. . •. .. . . .• .• ••••• ••• . • '00
2H5Cl8lSPN PSl T().92 . .• . . •.• • • •.. •. •• • 4ft:l .00
2NJ 1J7 NPN Si RF• • • •••• •• • • _• • • ••• •• _• • " .56
2N391l1 NPN Si To-J RF • •• • • ••• • • • • • • ••• • • ' .50
2N l .QO NPN Si T~ . . .•• ..• •••••• • .• • . 3!tl00
2Nm1 NPN Si TOM 70
I NZ222 NPN Si TQ.18 .•. . . .•. •.• .. • • _• • 5011.00

~~~~fg-l~. : : : : : : : : : : : : : : : : : .~/:'~
2H3904 NPN Si TQ.92 • • • •••• , •• • • ,_ ••• , Bi$1.(Xl
2N3SIOtIPNPSlT().92 . • •• • • . • • • . • •..... " 1.00
2N5296 NPN 51TQ.220. • • •• ••• • ••• • •• , • • _• .56
2N61OG PNP S. T().220 .•• •••• • • • • • ••••••• • .515
T1P31BNPNSiT().220 •••••••••••••••• •. • _60
TIP 32B PNP SiTO·220 65
TIP 34 PNP Sl 95

7<00 - •17 7-450- .17 7-41111 - .80
7-4101- .17 7-4n - ,. 7-41&2 _ 1.20
7402 - .17 7-473- .36 7-4163- .ss
70003 - .17 7-47-4- .4' 7-41&4 - 85
7""'- .' 4 7-47S- ... 7-416S - .85
70106 - 24 7-41$- ... 7-4166- 1 05
7400 - .33 7<80 - .. 7-41117 - 1.35

'''''' - .36 7483 - 80 7-4170_ 1.80
7400 - 71 7485 - ." 7-4173- 1,30
7409- ,. 7486 - ez 7-417-4- 85
7-410 - .17 7489 - '80 7-4175- .ze
7-411 - .22 7-490- .50 7-41111 - ."7-412_ " 7-491 - ... 7-41n - ."7-413- .4' 7-492- .80 7-41110 - .rs
7-41 -4- .90 7-493- 80 7-4181- 1,90
7-4111 - .33 7-494- .80 7-4190- 1.20
7-417_ .37 7-49'5_ 80 7-4191- UO
7-420 - .17 7-4911 - 80 7-419:2 - .78
7-425 - .36 7-4107- ,. 7-4193_ .78
7-426- .33 7-4121 - 36 7-4194- 85
7-427- .36 7-4122- 38 7-4195- "7430 - .17 7-41 23 - .42 1-419&- .85
'0132 - .71 7-4125 - .45 7-4191 - .87
7-437- 27 7-41 2'l1 - 45 7-4279 "7-438 - .27 7-41-45- ." 104325 - 2.25

7""'- .17 7-4150 - 1.10 701366 - 80

74-41 - .85 7-4151 _ es 7_ - 80

7442 - .50 7-41 ~ - ... ,..,..
"7-4390- 1.50

74-45- .70 7S1M - 1.10 7S325 - 1.!50,..... - .zs 7-4155 _ ." """ - 1.05,..., - .78 7-4157- .ee 754.9.2 - 1.05,- - ." 7-41eD_ 85 me - 1.10

DIP SOCKETS
8PIN .17 22 P IN .30

14 PIN .20 24 PIN .35
16 PIN .22 28 PIN .40
18 PIN .25 40 PIN .60

T T L IC S ER IES

LM305G $ .75
340K-12, 15Of24V .$1.5O
340T·5,6, 6. 12, 15
1SOf24V $1.10
320M5 $ .75
LAS 14 12 + 12V3A $3.95

TERMS: f OB CAM BRIDGE MASS . SEN D CHECK
OR MON EY ORDER . M INIM UM TELEPHON E.
C.O.D . PURCHASE ORDE R OR CHA RGE . 20.00
M INIMUM M AlL ORDER . 5 ,00.

RIBBON CABLE
FLAT (COLORCODED)

130 WIRE
16 cond . - .<40 / ped oot
4Ocond . - .75/ ped oot
50 condo• •SO/per foo t

REGULATORS

NO. 30 WIREWRAPWIRESINGLESTRAND
100' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $1.40

SPECIALS
GOODTHRUJANUARY1~1

l M317T $2.50
lM337 $2.50
323K·5V3A .. , . .$5.75
79HGKC-5Vat 5A .. 6.95
723 .. . . .. . • ••... $ .50
350T-5, 12, or 15V $1.10

SPECIAL VALUES

ALL
7400SERIES Ie's

150/0 OFF LIST

ALL
REGULATORS

200/0 OFF LIST

PRY lA 3A 12A 50A 12SA 240A
100 .06 .14 .35 :90 03.70 5.00
200 ,07 20 .40 1.30 425 6.50
400 .09 .25 .66 1.50 6.50 9.60
600 .11 .30 .80 2:00 8.50 12.50
800 .15 .35 1.00 250 10.50 16.50

1000 20 .45 125 3.00 12.50 20.00

ALCO MINIATU RETOGGLE SWITCHE S
MTA 106 SPOT•••••• • • • • •• • • •• • •• •••• •• • • ••• • •• $1.05
MTA206 DPOT ' .7'0
M TA206 P·DPOT CENTRQff .•••• •••• ••••••••••• • 1.85
MSD 206 P·DPOT CENTER OFf lEVER SWiTCH .• •• • • 1,85

C/MOS (DIODE CLAMPED)

LED READOUTS
FCS 8024 - 4 digit
C.C.8" display $5.95 DL-707 C.A. .3" $ .75
FND 503 C.C..5" $ .85 DL747 CA .6" $1.50
FND510 CA .5" $ .85 HP3400 .8"CA $1.95
DL·704-.3" C.C. $.85 HP3405 .8" CC $1.95

IN 4148 (IN914) . . . . . . . . . . . .. 15/$1 .00
.1 or .01uf25V ce~amicdisc . C8 Pt~. 1 6/$ 1.00, 100/ $5.00

FP 100 PHOTO TRANS _• .• •• .•. . • .•• . • .• .• .•• • .• . • • .50
RED, YEU OW ORGEENlARGE UO·• . •2~ • • • • • .• • &$ 1.00
REO/GREEN BIPOLAR lEO 's . . • •. •..•. • . . • . . •• • . . •• .56
MlE092 R lEO . . • • .. •• • • . • . . • . •. . • . . . . • .. • • . . . • $ .75
MRD1-48 PHOTO OARl . XTOR $ .75
Tll ·1180PTQ.. ISOlATOR. . . . . . . $ .75
' l -5 OPTQ..ISOLATOR • . .... . _.• .... ... .. .• . .• .. ... $ .SO
1 WATTZENERS : 3.3.4.7,5.1, 5.6.6 8.8 .2.9 .1, 10.

12. 15. 18 ,or22V . .61" .00

S FC 330 1 -'- 50 PRV 30 A
FAS T RECOVERY DIODE (35n5 ) . . $2 .25

CRYSTALS $3.45 ea.
2.000 MH z 6_14-4MHz
• .000 MHz 8 .00JMHz
3 ,000 MHz 10.(0) MHz
3.57 MHz 18.(0) MHz
5 .(0) MHz 18.432 MHz
6 .000 MHz 20.000 MHz

SILICON POWER RECTIFIERS

MINIATUREMULTI-TURNTRIM POTS
100, 5K, 10K, 2OK, 250K, . . . $.75 ea ch . . . 3/2 .00

SCR's TRIAC's
' .6A 6A J6A 110A ' PRV lA 'OA

,...
100 .45 .60 1.<0 . 100 .45 .eo 1.56
200 .70 .eo 1.90 9.00 200 .84 1.30 2.10
400 ' .20 'AO 2.60 12 .00 400 1.30 1.90 3.10

"'" i.so 3.60 15 .00 soo ' .00 ' .75 430

74S153.1.10
745151 1.25
745157 1.25
74S158 125

;:;~~; ~ :~ t--------,..--------
745258 1.

RAM 's

ROM's

..t - ,.
"'" - .. co, - " "c" - "'... - 1.: ... - ., .., - .. '<01 - >0... - ... - ... .., - ... ,"'"' - ."<an - V ... - ,. - - ' " """ ,..

2114L ·J - 4.50 ... - . .... - ". ..., - . """ - ..... - ... .... - " .. te - ., "CO> - ."'4116-3 -4 95 .." - .. .... - 'I• .." - ...
"'"' ..4 115-2 - 6.75 .." - "

..., - . .... - ,..
21L02 ·J - .99 .." - ... :::: - u • .." - ' 3O 14Ct Sl - '".." - ., - .. "" - , m 14(;157_ '"2102·4 - 90 "'. - l~

... - ,... ..., - ". ""'", - ",
M1(4027 ·3 - 3.50 "'. - ... - " .... - u• )4(;151 _ 1.1110

MK-4096-11 - 2.95 "" - .. GO - ... »cee - Z1 Mett3 - ."
TMS0i045-25 - 6.50 "', - 'I. ... - 1.10 """- Z1 ?4Cl lr1 - ","', - to ... - 1.10 >«0< - ., 7< ln - '"MS4050Nl - 3 95 "" - .. .... - 1.10 ><COl - "

7<4C1J!l - '"2101·' - 2.015 ... - 110 ... - >0 "''' - Z1 ""''' - '"
21078 /5280 - 3.50 .., - 1 10 ... - .. 7«: 14 - »<• """" - ....., - u • «m - " "'" - n """- ' 3O

"''''5270 - 3.45 .., - " .", - " "'" - ...
MK40C6P - 1.95 .... - "

.,,, - '" """ - ".." - ... <On - ."

74S20 .40
74S30 .40
74S32 .40
74589 1.90
745112 .85
745140 1.00

RS232
CONNECTORS

DB 25 P male $3. 25
DB 25S female $4.25
HOODS $1.50

200 PRV 1A LASCR .95 '

CLOCK CHIPS
MM5387AA .. . . •• . ... . .. $5.95
MM5314. . . . . . . . . . .$4.75
MM5316 $4.95

POSTAGE ADD 10% FOR ORDERS UNDER 820.00
RATES ADD 5% FOR ORD ERS BETWEEN $20.00AND $50.00

ADD 3% FOR ORDERS ABOVE$50.00

UART's
AYS ·l013 - 3.75
10028 - 3 .95
AYJ-8500 - 1.95
PTl C2 8 - 3.25

CPU'S &
SUPPORT

CHIPS

2N3620 P FET . . . • . . . . $ .45
,N 5457 N FET. . • . . . . . . . . . $ .45
2N2646 WT . . . . .. . . . . . . . . . $ .45
ER 900 TRIGGERDIODES... . . 41$1 .00
2N6026 PROG. UJT . . . . .. . . . . 8 .65

SANKEN
AUD IO POWER AMPS

Si 1010 G 10 WADS .. $ 7.50
S i1020G20WAnS . . $13.75
Si 1050 G 50 WADS . . $26.90

8275 - 34.95
MC684 5 - 24 .95
FDl 791 _ 34.95

TTL REED RELA Y - SPST6V 20m a $1.00

PRINT ED CIRCUIT BOARD

OATEl'S DAC.()6BC
8 bit DAC - $9.95

4 " x 6" DOUBLESIDED
EPOXY BOARD 1/16" th ick
$.60 ea .. . .. , ... . 5/$2 .60

1/16· !h;ck with 1/1 0· spacing

4)1," x 6y," . . ... $1.95

INT ER FA C E '108 -695
2716 - 1600

& DRIVERS 2516 - 1800
2SJ2 - 49.00

'488
lI223 - 3.95- '.4 0 82523 - 2.95

'489 - 1.25 825112 - 7 .95
8130 - ' .50 825123 - 4.95
8131 - ' .50 825126 - 2.95
88JO - ' .50 825129 - 326
88JJ - ' .50 825130 - 3.45
8834 - ' .00 825131 - 3 95
8837 - ' .00 AM921ac - 6.95
8838 - ' .00srseo - ' .00

80BA - 6.95
8085A - 12.95
AM02901 - 13.95
8200 _ 3.95
8216 _ 2.90
8228 _ • .50
8251 _ 6 95
82S9 - 9 95
8257 (AM 95171 - 8.95
ZlIOASLA - 8 .95

laser Diode {Spec sheet indudedl $24.95

TANTA LUM CAPACITORS
.22UF35V 5i$1.00 10UF lOV - $ .40
.47UF35V 5i$1.00 22UF10V - $ .30
.68UF35V 5/81.00 15UF16V 31$1.00
lUF35V 5i$1.00 3OUF6V 5i$1.00
22UF20V 5 $1.00 33UF20V $ .60
3.3UF20V 41$1.00 l00U F15V $ .70
~:~~~~~~ ~:~ :~ 150UF15V 8.95 t-----------------I

7 WAn LD 65 LASER
DIODE IR $8.95

25 watt Infra Red Pulse(SG2(X)6 equiv.l

8" DIS KETTES HARD SECTOR
$1 ,75.10/$16.00

74500..30
74502·.30
74S05 .45
74506 .40
74S11 .35
74S15 .40

EPOXY GLASS VECTOR BOARD

(J)
o
Z
o
a:
I­
o
W
-l
W

Io
Ci
«
a:
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r~rn~tJlJ the first name'in Counters'!. .

Power:

The CT-90 is the most versa tile. featu re packed counter available for less
than S300 .00 ! Adva nced design featur es include; thr ee se lectable gate times,
nine digits, gate indicator and a unique displ ay hold function which holds the

disp layed count after the input signal is removed! Also, a 1OmH z TCXO time
base is used which ena bles easy zero beat calibra tion checks against WWV.
OptionaIly; an intern al nicad battery pack-extern al time base input and Micro­
power high stability crys tal oven time base are availab le. The CT-9O.
perfonnance 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 MH z range)
10.0 Hz (600 MHz range)

Display: 9 digits 0,4 " LED
Time base: Standard-lO.ooo mHz, 1.0 ppm 20-40 ·C.

Optional Micro-power oven-O. l ppm 20-40°C
8-15 YAC @ 250 ma

~
CT 90 ....lm1, l yur .. ananl)' S 129'1 5
C1·90 KIL90 da y~rt.....f

TIIlI )' 109 95
AC· 1 ACadlpt cr )95
BP· 1 N.cad pact +AC
Adlpu fl' CM.r~r 12_93
Q V_1. )'h Cl'OPO""'c rO,,"
IIlMMM 49 95
E :lI~m.l 0_ b.n Iflpo.lt 14 95

7 DIGITS 525 MHz

Display:
T ime base:
Power.

84 .95
3.95

12.95

599 .95

PRICES;
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter/c harger

The C T-70 break s the price barri er on lab quality freque ncy counte rs.

De luxe Feat ures such as; three freq uency ranges - eac h with pre-amp lificatio n,
dual se lectab le gate times, and gate activity indication make mea sure ments a
snap. T he wide Frequency range enables you to accurately meas ure signals

from audio thru UHF with 1.0 ppm accuracy - that' s .ooo l%! The CT-70 is
the ans wer to all your me asurement needs, in the field. lab or ham shack.

SP ECIFICATI ON S;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MH z
Resolut ion: 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 TCXO 20-40'C
12 YAC @ 250 ma

7 DIGITS 500 MHz $79 95
WIRED

Display:
.T ime base:
Power.

PRICES;
MINI- loo wired, I year
warran ty 579.9 5
MINI- loo Kit, 90 day part
warranty 59.95
AC- Z Ac adap ter for MINI-
100 3.95
BP-Z N icad pack and AC
adapter/c harger 12.95

Here' s a handy, general purpose counter that prov ides most counter
functions at an unbelievable price. The MINI-loo doesn't have the full

frequency range or inp ut impedance qua lities found in higher price units. but

for basic RF signal mea surements. it can' t be bea t! Ac curate measurements
can be made From 1 MHz all the way upto 500 MHz with excellent sensitivity
throughou t the ran ge, and the two gate times let you select the resoluti on

desired. Add the nicad pack option and the MIN I-I 00 makes an ideal addition
to your too l box for " in-the- field freque ncy checks and rep airs.

S PECIFI CATI ONS;
Range: 1 MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolution: 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 ;ZIRED

29.95

119.95
14.95

$159.95

10 Megohms, DC' AC volts
10.1% basic DC volts
4 'C cells

SPECIFICATIONS;
DC' AC volts: ioocv to 1 KY. 5 ranges
DC' AC
Current 0.1uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impe da nce:
Ac curacy:
Power.

$159~IRED

The DM-700 offer s professional quality perfo rmance at a hobby ist price.
Feat ur es include: 26 different r anges and 5 funct ions, all arranged in a
conven ient, easy to use format. Measurements are displayed on a large 31h
diri t, Yo! inch LED readout with automatic decimal placement, automatic
po larity, overra nge indicatio n and overload prot ect ion up to 1250 volts on all
ranges, makin git Virtually goo f-proof The DM-700 loo ks great , a hand some,
jet black , rugged ABS case with conve nient ret ractab le tilt bail makes it an
ideal addition to any shop.19.95

2.95

79.95
3.95

$99.95

Display:
Tim e base:
Power:

SPEC I FICATIO NS:
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MH z
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. A nd. one of its best Features is the Receive F requency

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The:00OH~ (~~:~~ange» adapter is easily programmed for any receiver and a simple connection ;o the
8 digitszO.4" LE D z range receiver' s VFO is all th at is required For use. Adding the recei ver adapter in no

2.0 ppm 20-40 °C way limits the operation of the CT-50 , the adapter can be conveniently
110 YAC or 12 YDC switched on or off The CT-50. a counter tha t can work double-duty!

I

8 DIGITS 600 MHz

PRIC ES:
DM-7oo wiled,I yearwarranty
DM-7oo Ki~ 90 day parts
warra nty
AC-l, AC adaptor
BP-3. Nicad pack +AC
adap ter/ charge r
MP-I. Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

- - .

I ~rn~ r"lJ r:. I ~ (] ' r (J rt i (]s .0 'I(] ~::- A~ . !.!J<--,~ So,",fo<l,oh guo,o nlood ' ..om,nolo, ,' 0 do , . " nOI ploo . od,
~ l.I~ ~ ~ ~. e::::t:I ~~ ." " In t>r' 9 ' ,, 01 lorm fo r ,.Iu" d. Add 5' fOI $h1PPtn 9 •

. . ,. , PHO N E ORD ERS . n'~ ~"(. 'oomo.,mum of S 1 0 Ov.t\oo\odd l Sq.,. COO add
2575 BAIRD RD.• PENFIELD, NY 14526 CA LL 716:586-3950 ,$2 O, d., .nd., $l O. odHI SO NY ,o"d.n" odd 7'" 10 <

F or high resoluti on audio measurements, multip lies
UP in frequency.

• Great for PL tones
• Multiplies by 10 or 100
• 0 .01 H z resolution!

$29 95 Kit 53995 Wired

Telescopic whip antenna - BNC plug $ 7.95
High impedance probe, light loading . . .. . . . . .. . . . . . . . . . . . . .. . . 15.95
Low pass probe. For audio measurements . . . . . . . . . . . . . . . . . . . . .. 15 .95
Di rect probe. general purpose usage 12.95
Tilt bail, for CT 70. 90. MIN I-loo .. . . . . . 3.95
Co lor burst ca libration unit, ca librat es counter

against color TV signal. .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 14.95

For measuring extr emely weak signals from 10 to 1,(X)()
MH: . Small see. pow ered by plug rransfo rrner-included.

• Flat 25 db gain
• BNC Connectors
• Gre at for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

c...
>
Z
C
>
~
.....
CO
CD.....
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o·Glitch~".Surg~ Or Interferen

The ~PD 117 is tIM- Iow~ toIut~ 10 vnu r
power d ittribulion problems. llwo l.tpO
117 h h,lthpto rf"t m.n F."'ll !,l ' hu,l t'n .". ...'1
brub•. l d"f'(l . nd .Il 'lthni tl.h. ,Uurnon.ltf'd
··,on. ,, "· ,l..fl fn. .... ,Ichfo< l ,>ut"'h "n, l .. bulh "",Ih

::f';t~~~::~hc~~~;~.:.7:.::.~~:~~.;~:~n~on .n.11

VOlTAG[ REGl1ATORS

.20

.22

.22

.24

.22

.28

.35

.49

.29

.29

.28

.25

.23

.29

.24

.22

.57

.78

.78

.20

.20

.3 2

.3~

1.05
.50
.48
.60
.70
.39
.95
.69
.65
.65

1.25
.60
.69
.95
.65
.85
.87
.87
.95
.69
.75

1.15

Askabout

QUANTITY
DISCOUNT

MSM5832

MICROPROCESSOR

REAL-TIME $ 745
CLOCK/CALENDAR

GENERAL DESCRIPTION
The MSM~ .. 1 1ftOnOMhoc:. met.I-<pl. ClotOS "'t~'114
c .u; uo! It'Ia' functlons .... . N "- dOCk ftl*'dI' Io . UN on
but-or""l4ldlNCroptOC_~lhotI'Theon",h'PJ2 _761
Hz cryst al tOl'>ltolled OK.... 'or lome ~.. IS C_ l«l clown to
PfO¥ldrIaddteuabM H I<1 I, O da ta 01 SECONOS . l.llHUTES
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With60K,of
memory.

$125900
• Switch from"APPlESOFT"to

"INTEGER BASIC"and backagain.
• With OiscOperatingSystem

00S3.3 run PASCAL program
without need fora PASCAL card.

APPLE EXPANSION KIT

16KM~~:~~~~n S390 0

INC LUDES IN STRUCTIONS

r:leo

ti1125 L_ x Corp.

12" BLACK & WHITE
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95(
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TRS80
16 KMemory Add-On

.4395
KIT CONTAINS
DIP SWITCHES
ANDDETAILED
INSTRUCTIONS

555TIMER
27C

EPROMS
27081KXS$ 6.75

8forS~9

2716 2KxS 12.95
S'or S110

27324KxS 44.95
I 21orS100
SING LE 5VO l T FOR 2718 & 273 2

IeII
With 48Kof
memory!

$104200
With the pUrchaSfJof
the APPlE II

se lec t trom the below
SPECtAL PRICING !
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Demand for the MicroAce is very high: use the
coupo n to order today for the earliest possible
delivery. A ll orders w ill be despatched in strict
rotation . If you are unsuccessfu l in constructi ng
your kit , we will repair it fo r a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received w ithin 14 days for a full
refund . We want you to be satisfied beyond all
doubt - and we have no doubt that you will be.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
littl e to you-do n't wo rry. They' re all explained in the
specially-wr itt en book free with every kit ! The book
makes learning easy, excit ing and enjoyable, and
represents a complete course in BASI C
programming-f rom f irst principles to comp lex
programs . (Available separately-purchase price
refunded if you buy a MicroAce later.)
A hardware manual is also included with every kit .

The M icroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

RAM (expandable to 2K on board) is roughl y
equivalent to 4K bytes in a convent ional comput er
- typica lly storing 100 lines of BAS IC. (Key wor ds
occupy only a single bvte . l

The display shows 32 characters by 24 lines.
And Benchmark tests show that the MicroAce is

faster than all ot her personal computers.
No othe r personal computer offers this unique

combination of high capability and low price.

• PEEK and POKE enable entry of machine code
instru cti ons, USR causes jump to a user's
machine language sub- routine.

• High-resolution graphics with 22 standard
graphic symbol s.

• A ll characters printable in reverse under
program control.

• Lines of unlimi ted length.

'Excellent value' indeedl
For just $149.00 (including handl ing charge) you

get everything you need to buuo a personal
computer at home.. . PCB, with IC sockets for all
ICs; case; leads fo r direct connection to a cassette
recorder and television (black and white or color);
everyt hing !

Yet the MicroAce really is a comp lete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price .

The MicroA ce is programmed in BAS IC, and you
can use it to do quite literally anyth ing, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-t ipped soldering iron . It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adapto r
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollarl

The MicroAce owes its remarkable low price to its
remarkable design : the whole system is packed on
to fewer , newer, more powerful and advanced LSI
chips. A single SUPER ROM, for instance , contains
the BASIC interpreter, the character set, operating
system, and mon itor . And the MicroAce 1K byte

A MicrOcomputer
for everyone al

a Micro Price
The lMicroficCZl - a new generation of

.. :".:-.rr· ..~ miniature computers
' '1/, '71. .' ...

..~~; ..:. -,~ ' A COMPLETE COMPUTER
!E1 .._ 7 - for $149.00 for 1K Kit

Post and Packing FREE
(Add 6% Tax for Shipme nts inside Californ ia)The unique

and valuable
components of the MicroAce

The MicroAce is not just another personal
compu ter. Quite apart from its exceptionally low
price , the MicroAce has two unique ly advanced
components : the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.

The unique versat ile BASIC interpreter offers ,
remarkable programming advantages :
• Unique 'one-touch' key word entry: the

MicroAce eliminates e great deal of
tiresome typing. Key words (RUN, PRINT,
U5T, etc.) have their own single-key entry .

• Unique syntax check. Only lines w ith correct
syntax are accepted into prog rams. A cursor
identifies errors immediately. This prevents
entry of long and comp licated programs w ith
fau lts only discovered when you try to run
th em.

• Excellent string-handling capability - takes up
to 26 string variables of any lengt h. All strings
can undergo all relat ional tests (e.g .
comparison). The MicroAce also has st ring
input - to request a line of text w hen
necessary. Strings do not need to be
dimensioned .

• Up to 26 single dimension arrays.
• FOR/NEXT loops nested up 26.
• Variable names of any length .
• BASIC language also handles full Boolean

arithmetic, conditional expressions, etc .
• Exceptionally powerful edit facilities, allows

mod ificat ion of existing program Iin'es.
• Randomise function, useful for games and

secret codes, as well as more serious
applications

• Timer under program control.

••••••••••
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Exp. Date _

~
~~:~~ .

~~~c:y Order
Master Charge
Visa

Card No. _

JOIN THE REVOLUTION - DON'T GET LEFT
BEHIND - ORDER YOUR MICRO ACE NOW!!

Name _

MicroAce Kit 1K $149.00

MicroAce Kit 2K $169.00

Manual $10.00

1K Upgrade Kit $29.00

Shipm ents inside California TOTALadd 6% TAX

1fI!I-------------• ~nd Check, Money Order or quote your Credit Card No. to :
MicroAce 1348 East Edinger, Santa Ana, Califo rnia, Zip Code 92705.I or phone (714) 5472526 quot ing your Credit Card Number.

Quantity Description Unit Price TOTAL

CIRCLE 14 ON FREE INFORMATION CARD

Your MicroAce kit
contains...

• Printed circuit board, w ith
IC sockets for all ICs.

• Complete com ponents set,
including all ICs-ali
manufac tured by selected
wor ld-leading suppliers.

• New rugged keyboard ,
to uch-sensitive, wipe-clean. I

• Ready-moulded case.
• Leads and plugs for I

connection to domestic TV
and cassette recorde r.
(Programs can be SAVEd I
and LOADed on to a
portab le cassette recorder. I I

• Mains adaptor of 600 mA
at 9VDC nominal I
unregu lated.

• FREE course in BAS IC I
programming and user
manual.

Sockets for
TV, cassette
recorder,
power
supply.

Z80 A microprocessor
chip, wide ly recognised
as the best ever made .



LOWEST PRICES FOR PRIME ICs!
ORDER DESK: 800 - 325,- 0101

In aad i tian to the broades t line of digital integra ted circuits offered anywhere.
1.e.C. offers the complete line of products from the following wett known
manu facture rs of elect ronic components and subsystems.

PHONE: (314) 474-9485

1f~_ 41~"',~"",_

S 0 0 1 s 4 " .,., s~oo

S SOO S74 GG Mk/ S I OO
S '500· $49" Ml s.J / S
S ~OO U9.J MlstJ~

s JOOOO.-l Ur> • ~CHA /f(; l
". _ .. t"""'" _"- _ t"-",, ",

.-.-... • • US ... ' ...... cr... 41"" o- ~

Vector is The name in breedbcardinq. and
I.C .C. has the widest range of vectorbords,
Experi mente r's Boards. Vector Pins. Fermi­
nets and Wrap Posts. Wrappi n9 Too ls.•m d
blank Microprocessor Boards fo r v irtua lly
every bra nd of Mic rocomputers.

I.C.C. has in stock the comple te line of A P Product s. inclu ding
th e Pow eraces. A CE Circ uit Evaluators. Supe r-St rips. DIP
Ju mpers. PC Board Con nectors. and even the NEW Hobby Blox. I f
A P makes it , we have it in stock for immediate deliv ery. And, best
of all , our Vo lume Discount is applicable to all of them .

P. O. 1I0X 1837

COLUMIIIA, MO 65205

wrapping
, wire

O.K. Machine & Too l has one of the wi dest li ne o f
p rodu cts fo r wi re wrapping. and the associated
accessorie s. These high quality. yet low cost. compo­
nents incl ude : manual and battery-operated wrapping
tools, w ire dispensers, Just -WrapS un its. circuit
boards . etc. T he enti re line is availab le from I.e.c .

The ent ire range of 5% and 10%. % and V: watt , type RCR
Mil-Grade resistors manu factu red by Alt en-Bradlev and
St sckpole is available from I.e .c . Th e establi shed ellabllitv
levels of 0.0 1% (Orange fi ft h band) - 0 .00 1% (Y ellow fifth
band) fail ures per thousand hours of ope rat ion at 50% rated
wattage is you r assurance of trouble-free ci rclfit performanc e.

Pre-Cut and Pre-Str ipped (1 " from each end)
No. AWG 30 w rapp ing wi re in te n colors (8 1k,
Bm, Red, Orq. Yet, Gm, Blu e. vto. Gry , and
\\'htl ami in f i ft een different lengths from 1"
to 15" in fou r peckaqcs (50, 100 . 500. and
10 (0) are available for low cost. ye t fast and
reli able circuit and beck-panel wri r ing.
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, __ 20-SLIDE VOLUME CONTROLS,various values & types, lor Hi-Fl. etc. (11 3057). . . 2.99 40 for $3__ 200·PRE-FORMED DISCS, capsw/leads for PC use, mixed values. (#2605). .. .. . . . . . . • . . 2.99 400 for $31
: __ 50-UPRIGHT ELE CTROS, 100%, asserted values .& vottapes. marked, 1_32261. __ ,_ " 2.99 100 for S3__ 25-PLASTIC POWERS, 25 watt, npn &pnp, 50-200 bvcbc, TO-220, (_ 62371 " _, , __ "" " , 2,99 50 for 53,
, __ 20~PAN El SWITCHES. assorted rotary, micro, slide. etc. (116629) . . . . . . . . . . .. 2.99 40 for $3_ _ 100-2 WATT RESISTORS, assorted carbons, films etc. some 5" ers. (#6238), 2.99 200 for $31
, _ _ 20-PAiRS-RCA PLUGS & JACKS, popular lor H,-FI , speakers , etc, 1_66301 ' " ' " 2.99 40 lor 53__ 24-LM ·340TVOLTAGE REGU LATORS, untested TO' 220, may incl.5-24V, (_2635) _" " " " 2_99 48 for 531
, __ 60-IN914 SWITCHING DIOOES, 4 nsec. axial. glass, untested. 1_66321 " "''' '''' ' 299 120 lor 53_ _ 125'POLY5TYRENE CAPS, assorted types. styles &sizes, all good, (_2729)" " " _" , ,,,, 2.99 250 lor S3::== ~o~~~~~t~T~~ ~,A:a~:;:so~spe~ Ii:t~\~~ , ln5e~~~~lfi3~~I ,I~M:I:o~~'11-66331 :: :: : ::: ~.~~ 10~ :~; ~5==~~: ~~~~Ry \~~J~~~~~~~I~isi.P;f~~:;~:,~: 1~;I22vOal~:~I&tl~;:s,ul~~~I:~i 1_2425) . ,. -: : ~.~ I ~~ :~; ~~ :
' _ _ 30·INSTRUMENT KNOBS, for half round shafts. some w/poinl ers, 1_6498) . . . . 2.99 60 for $3_ _ 75·LONG LEAD DISCS. prime. marked caps, assorted material, (#2598) 2.99 150 for $3 1
' __ IO'liNE CORDS, heavy-duly, 18 gauge, 6', molded plug, z-ceoe. (_6499) . _ _" " . , 2.99 20 for S3_ _ 50,TT Ls, 7400 series, incl. gales, flip-flops, etc. untested, 1_6226)_" " , , " _ " ~ , __. ,. , 2.99 100 for 53I
: __ 10-2N3055 HO BBYTR ANSISTORS, manut. taucut, TO-3, ll-test. « 66241. " "" 2_99 20 for S3__ 5-BRASS LOCKS, with key, 1W' long, for doors, Windows, etc. (_6253)" _ " " 299 10 lor 53 '
, __ 100· DTl IC's, mostly dual JK flip flops, marked. 100" prime, (# 6444) . .. .•. .•. . . . . . . 2.99 200 for $3__ 250·MOLEX SOCKETS,"on-a-st rip". make your own pc sockets, (*6255) . 2.99 500 for $3 1
, __ 35-STEREO INDICATORS. ti ny red 1.5V bulbs, for Ht-Fl replacement. (#6244) _ 2.99 70 for $3_ _ 50-MINI POTS. pc style. single turn. assorted values, (*3345) . . . . . . . . . . . . . . . . . . . . 2.99 100 lor $3 :
, __ 40-800VIA RE CTIFIERS, type IN4006, epoxy, axial leads, 1_6245)" " 299 80 lor 53__ 15-JUMBD RED LEOS, 3V10 mA, 100%good material. red dome lens, 1_33691.. " _" , _, _ 299 30 lor S3 ,
' _ _ 9-DIGIT REA DOUTS, flat pak wlbubble mag, ,120" h,gh, 14 pin, «5558) __ " ", " , 299 18 lor 53__ 2-S0UND TRIG GE RS, sound activated amp, SCR IIIggered, on 3" board, 1_3625).. , _, _"" 299 4 for 53 ,
:__ IOO-PREFORMED II WATTERS, assorted values,.precut lor PCappl. 1_66221 " " " . " , 299 200 lor 53_ _ 40-TR ANSISTOR SOCKETS, assortment may Include; TO-19,5,66,3,ele_(_3845) _" 299 80 for 53 '
, __ 20-N E-2 BU LBS WIR ESISTOR, neon, plugs IIghl Into 110 VAC, (_66201 "" " """ 299 40 for S3__ 75-CABLE TIES, 4" non-slip while plastic, likeTy-wrap, (_5218)" " " " " " "" 299 150 for 53 '
, _ _ 15-RCA PH ON OJACKS, popular HI-F, lack on a Bakelite SlIIP, 1_62301 " " , , , , . . " , , " 2 99 30 lor S3__ 150-FEEDTHRU CA PS,assorted types &sizes, for RF, UHF, etc (_ 5668A1 ' _. , 299 300 lor 53 '
, __ 150-"4000" RECTIFIERS. IN4000 series, may include: 50 to 1000V, (*2417) 2.99 300 for S3__ 17S-'t. WATT RESISTORS. asstd. carbons. carbo-films , some 5tie rs. (*S 797A) 2.99 350 for 53 :
, _ _ SO·AXIAL ELECTROS. asst. values ctts, sizes. What a buy! (*3227) 2.99 100 for 53__ 100·PLESSYCAPS. ceramic blocks in assorted sizes & values. 1*6221) ••.. . . . . .... .•.. . 299 200 for 53 I
, __ 3,SHIElDED AU DIO CAB LES, 2 condo, wllh RCAplugs at each end, (_6412)" . "" ,. 2.99 6 for S3__ 100-PC.-HEATSHR IN K, slip-over Iype, shrinks 50%, like Thermo-lit. (_62391, , . ,. _", ., 299 200 lor S3 ,
: _ _ 200·PC-SEMICON SPECIAL. assorted semis of all types. Untested material. (* 3300) 2.99 400 for 53_ _ 25-NE-2 BULBS. neon. for 110 VAC. requires resistor. (nol incl.) (*26131 2.99 SO for 53
, __ 200-PRE-FORMED\0 WATTERS, popular values, some 5 & 1 0~ers , «6246) " . , _, , ." 2.99 400 lor 53__ 100-METALLI C RESISTORS, mostly\0 wallers, assl val. 1-5% tol. (_62801 ., _" _, 299 200 for 53
, _ _ 30-SCRs & TRIACS, assorted values, 10 Amp TO-220, unlesled, «6337) ,.. . . " " ,, " 2 99 60 lor 53__ IDO- POW ERSPOWERS, 3 107 wall power reSIStors, (_62811 , _, ' , _, , _, ., 299 200-for S3
, __ 2S-nNY SLIDE SWITCH.only 3/7" cUbe, SPOT.PC leads. (#638S1 ... . . ... ... . .•. . . 2.99 SO for 53__ IS-CRYSTALS. assorted types. some H6/U. some frequency marked. (* 62561..... .••.... 2.99 30 for 53
, _ _ 40·EDG E CONN ECTORS, asst. 4 &6 pin,2-sided, pc leads, (_63641 , _.'_ . " ... , . . ,_ , 299 80 lor 53__ 150-SUBMINI IF TRANSFORM ERS, ass!. may include; ose antenna, ele_(_62591." " ". 2.99 300 lor S3
, _ _ 6·MIHI -MOTORS. Type RES6.1.S·6 VDC, color-coded wire leads. 1*6718) • . . . . .. 2.99 12 lor S3__ 50-SQUARE OHM RESISTORS. prime resistors. asst. alues, grab 'em! t. 6261l 2,99 120 for 53
' __ 24-MINI-BULBS. asst . voltages & base styles, some colored, (.67S7) .• . _•. 2.99 48 for 53__ 2S-MICROMINI REED SWITCHES, 1'" long. lor alarms. relay systems. etc (_ 6263) .•....• . 2.99 SO for 53
: _ _ 40-STRAIN RELIEFS, ass\. types, Slyles, &sizes (_67561". _ _ 2 99 80 for S3__ 150·PC-CAPACITORSPECIAL, ass\. mylars,polys, mICas, ele_100%good, (062641 " " " " 2.99 300 for S3
, __ 6-T1ME DELAYS, solidstale, asst. from 450 m5ee108 Sec. (_67581_" " _, "" 2_99 12 lor S3__ 10-PUSHBUTTON ALAR MSWITCH, SPST, momenlary, NC, wi hardware, 1_62671 """"" 2.99 20 for 53
1__ 3-HEAVY DUTY AUTOCHOKE, fi lters 12 VDC C SA. open !rame. {* 67S0). . . . . 2.99 6 for 53__ SOO-PC -HARDWARESURPRISE. (approx) 1 Ib, asst. screws. washers. elc. (. 6271) . .• . . . . 2.99 1000 for 53
1_ _ 10-SI< CONTROLS, thumbwheel type, single-Iurn , verI. mt. (* 670S) .• . 299 20 for 53__ 20-9V BATTERYCLIPS. snap connector. coded, insulated leads. (* 6286) _ 2.99 40 for 53
, __ 4-CHROME PLATED ALARM SWITCH, spsl. H.C momentary. (* 6742) ' 2.99 8 for 53__ 3-WATCH GUTS. S-functlon. LED style. assorted sizes, untested. (* 6287) . . . . . . . . . . . . . . . 2.99 6 for 53
' _ _ 8-LED LAMPS, 2V red lEO in chrome·colort(! assembly. w/hardware, I*S702 ) . .•.. ..... 2.99 16 lor 53__ S-HEAVY DUTYLINE CORDS. white. 2 cond, 6 fl.16 gauge, (. 6292) . . ... .......•. ..... . 2.99 10 for 53
: _ _ 8-BAR LIGHTS, GaAsP on LEO chip, 1.5-3 volts, wore leads, (_6158), """"."" _, __, 2.99 16 for 53__ 20-SINGLE PiN LEOS, green, mlCroslyle, 3VIOmA, 100%, «62931 " , . " " , . _. " . " ",. 299 40 lor S3
, __ 4-TAPE HEADS. record/play. stereo & mono. w{plugs. 11" leads. (. S973) . . . . . . . , 2.99 8 for 53__ 30-LEDITRANSISTOR SOCKETS. "snap-in". 3 pc leads. for TO·S.18.46.etc. (-6297) .. . .•.. 2.99 60 for 53 t
__ 10,RE5ISTOR LEOS, ass!. red, green &yellow lumbos, 5V, (_67611 _" " " " , 2 99 20 for S3__ 200-PRECISION RESISTORS, \OW, I" , axial (_24281" , . . , . " ., " " . " , .. " _" , , 2 99 400 for S3

EXP. DATEACCT, # _

o Send me your FREE catalog

Poly Paks
P.O. Box 942, RE1

SOUTH LYNNFIELD,
MA.01940

ORDERING INSTRUCTIONS
• Indicate QTY in front of 2.ggers desired

• Complete Coupon Section

• Cut Out Along Dotted Line and Mail Ad to

For Faster Service
Order By Phone
1-617-245-3828

Send For Our FREE Catalog Today!

~ Featuring the Largest Selection and the Lowest
Z Prices on a wide variety of quality electronic
~ products, including: Computer Peripherals ,
I- Solar Devices, Speakers, Audio Equipment, and
() much much more! Take advantage of our 25
~ years as America's foremost supplrer of dls­
W count electronics .0.~ .- .OC ~~ _
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Reg. 359
4.49

For chokes, RF coils, impedance
matching transformers. Includes tor­
roids, ferrite beads , cores, slugs .
273-1571 25/1.98

For Projects
Or Replacemen t
Quality. heavy-duty type with stee l
frame for chassis mounting. Solde r
lug terminals for easy connectio ns.
120VAC, 5A. 60 Hz primary. 4x2x
2\-\>: 273·1513 10.95

Coils and Chokes

198 Pkg.
of 100 ---f

Ideal for audio and RF circuits. As­
sortment includes PC chokes , induc­
tors. tuned RF coils.
273-1570 10011.98

12V,5A
Power Transformer

Save
20%

SN76477. Build your own synthesizer
and create almost any type of sound ­
including music, explosions, gunsh ots,
steam whistles. Built-in preamp lifier pro­
vides line-level output. 28-pin DIP. With
applications and data .
276-1765 Sale 3.59

ladlo Ihae li

. ~ .. ,.. .

A DIVISION OF TANDY CORPORATION • FORT WORTH , TEXAS 76102
OVER 7000 LOCATIONS IN 40 COUNTRIES

Cadmium Sulfide
Photoresistor

119
Wide resistance range - 5 megohms
(darkness) to 100 ohms (bright light).
Max. power dissipation: 200 mW !ii
170V. 276-116 1.19

Highly-reflective chrome holders.
Red LED. 276-068 2/1.59
Green LED . 276-069 2/1.59

Low As

Hobby Project Cases

Miniature 00

PC Mount ~~
DPDT Switches j
Save $1 - -

~~W99¢
Each

~ Designed for right angle PC board mounting .
Center "off:' Contacts rated 6A «I 125VAC.
275-665 . . (Reg. 1.99) Sale 99~

lID Straight mount. Contacts rated 6A (a 125VAC.
275-668 (Reg. 2.19) Sale 1.19

Made of high·impact plastic . with interna l slots to
hold PC boards. Blue .
4x2x "!',0:'270-220 1.59
4x2 7,1,6X1'I,o:'270-221 . . 1.79
4'l'a2\-\>x1 %:' 270-222 . 1.99
6x3'l'.1ox1' 'l',0:'270-223 2.59
7\-\>x4'r.Jx2Ys:'270-224 . .. . ... ... . • . . . .. . . . . . 2.99

PC Board and IC Breadboard Sockets
Non-Corrosive Contacts for Reliable Connections- Time After Time!

~ Experimenter's PC Board. Design circu its on a socket, then transfer to PC board . Holes
match Archer' breadboard sockets . 0.3' center With 550 connecting points.
276-170 .. . . .. . . .. . .. . .. . 3.29
lID Modular Breadboard Socket. Standard 0.3" center for use with up to 40-pin ICs. Boards
snap together horizonta lly or vertica lly and accept # 22-30 solid hookup wire. 2 bus strips with
40 tie-points each and 47 rows of 5 con nected tie-points. 550 connect ions. 2~6:

276-174 10.95
[fJ Modu lar Breadboard Socket. Smaller version of above. 270 connections in 2 bus strips
of 20 tie-points each with 23 rows of 5 connected tie-points. 2~3%.' 276-175 6.49
lID Min i-Socket. 22 rows of 5 tie-points each plus 2 bus strips with 10 connections each.
Interlocks with above . 2~1 71!l:' 276-176 4.49

• Large Half-Inch
LCD Display

, 12 or 24-Hour Format

o

c 0

1 " :3

4 5 B

7 B B

. 0 "

New!

12VDCDPST
Encapsulated
Reed Relay

Encased in protective plastic. De­
signed to fit printed circuit boards.
Contacts rated \-\> amp at 125VAC .
275-229 99~

tle~~ Pushbutton
Key-Pad
Module

Produces 12
Touch-Tone"
Frequencies

l .5x2' face. Requires 3-5VDC 0 16
mA and 3.58 MHz crysta l. With ap­
plications. specs .
277-1010 ' 16.95
TV Colorburst Cry stal. 3.58 MHz.
272-1310 1.99
Touch-Tone IS a registered trade mark of AT&T

S Reg. 21.95

So Ea'y! Wh~~:'~ 1688
Your Dig ita l Projects?

Ma kes a perfect wrap every time! Unwraps , too. Built­
in wire stripper/cutter; Posit ive index ing assures iden­
tical wrap s on 0.025" square posts . Weight -ba lanced
for comfort . Trigger-action on/off switch, carbon-steel
tip. Jack for adapter/charger (be low) . Requires 2
nickel cadmium "C" cells . 276-1571 Sale 16.88
AC Adapter/Charger. U.L. listed .
273-1454 5.95

VMOS Power FETs
New! 249 159
~ ~ 00

lID Gate-protected transistors
tor digit al. analog , or RF
circuits .
~ VN67AF. 15W dissipa­
tion. TO-202 case.
276-2071 2.49

00 VN10KM. l W dissipa­
tion. TO-92 + case.
276-2070 1.59

4-Digit LCD Timer/Clock Module,
•

Retail prices may vary at individual stores and deale rs.

Just add a few parts and a battery, and you have a versatile nine­
function, cryst al-contr olled timekeep er ! Built-in backlight , dual time
zones, 24-hour alarm, plus stopw atch, sleep, and control timer func-
tions. 20/'6X1'12:' 1.5VDC opera tion. 277-1007 24.95

Hall Effect Switching
~tectors

1~~.Of3
Electronically senses magnetic field . 750
gauss "on" threshold. 5-16VDC supply.
Similar to type 3006ULN.
276-1646 . .. 3/1.98

Infrared Opto-Coupler

New!'m199

TtL-111. LED optically coupled to NPN
phototransistor. 5 ms sWitching time. 6-
pin DIP. 276-132 . . . . . .. .. 1.99
TIL-119/4N31. LED coupled to NPN Dar­
lington phototransistor. DC transler ratio
300% min. !i, 10 mA o6-pin DIP.
276-133 1.99

CIRCLE 39 ON FREE INFORMATION CARD
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impedance change requires some simple
conditioning before the UCT can
" read" it. Additional conditioning may
be required to get accurate measure­
ments if the signals are plagued by such
afflictions as contact bounce, noise, or
glitches . Low-pass filters or monostables
may be enough.

Even when the input signal is purely
electronic (such as how many times a
microprocessor interrupt-request flag
goes up during a particular program
run), a situation may demand some
conditioning beyond that afforded by
the UCT's own input circuitry.

All that is mentioned here in the in­
terest of tracing those devilish problems
down to their source-and saving your
capable UCT from undeserved criticism
when it counts things "funny." It just
cou nts what it sees.

As you get more experience with
your Universal Counter/Timer, you'll
be able to pick up or invent a few tricks
of your own. If you come up with
something interesting, share it with us.
It helps to keep life interesting. R-E

COUNTERsmMERS
continued from page 59

.............. ...............
~ .. . .. ~~iijjiiiiiLj iijill

SOKSLI DE POT ". each

~~~sb~~=~i~enaudio taper
- ;I I

dIffused red led with buill
In Il n hing unit T 1 I" pickage ·

puis . ral , 3m 0, 5'120 mi .

210,S1.70 .< I~---:'­

COMP UTER GRAD E
CAPACITORS

22JoUEDGEBOARO CONN ECTO R
TIN SOLOERTAIL .156'· x .200"

FLASHER LED
Litronix FRL·4403

10HM 175WATT
WIREWOUNDRESISTOR

~ S1.75e a C h~
8 J/. "long. l ·l IS" di a.

AXIAL ELECTROLYTIC
CAPACITORS

8,000~-Sl .SOpa . t--:::::~=::::::==---11 1
3·1JS" IO/'lQx l ·1I16" d llime ter .

600 MFD. 100 VDC $ 1.0 0 ea.
2·11J16"lol'llllx 1" di llmeter

4.700 MFD 16V DC2for $1.50
2" lo nQ x 1':dl,me le r

POTTER BRUMFIELD
4 PDTRELAYS

905S. Vermont Ave. SEND FOR OUR FREECATALOG
Los Angeles. CA 90006 TE RMS

(213) 380·8000 I .Qua nt ities LIm it ed

Store &9~a~~h5o~~e Hou rs : ~~~. :;~~r 510,00

Monday th ru Ffld .y Shipping USA
Sat urd ay • Calif . Res . Add 6%

10 AM · 3 PM • Promp t Sh ipping

·Uplnstyle
·) ampcont.cls
· 24Yo ll d.c . 0l'
• 120 , oll . c . ( 011
• Us.abullull y tnl.cl

51.50 eac h
'Pte,l, co.1, o ttlg.
l ARGE aU AN TlTlES AV AI LABLE

ALL ELECTRoniCS CORP.

FLAT LEVER
HANDLE

MINI TOGGLE

.$
;~ . ' . O . T. , " ' -'0""'"

"' AHO AT & A"lP 5 1 2 0 VA'

1/ 4 _ 40 l ... .. , .. '~

~
-j

$ 1. 00 'A C••

~ ,J 10 r o ", $ ': . '10

3X5 SPEAKER
~30z.Magnet
~ SO HM Impedance

$2.50 each
LARGE QUAN TITIES AVA ILAB LE

$24.95*

Phone call Adapter $24.50*, VOX $24.95*, (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali­
fornia residents add tax. Mail Order, VISA, M/C, cod's
okay, quantity discounts available. Money back guar.
Free data.

AMC SALES, Dept. 19 9335 Lubec St., Box 928
Downey, CA 90241, Phone (213) 869-8519

Top quality AC-DC cassette
recorder, modified to provide
5 continuous hours of re­
cording and playback of true
fide"nty, distortion-tree sound

on each side of cassette for ~.illl•••rf
a total of 10 hours. Unit has .,
many special built-in tea-

tures. TDK D-C180 cassette $ 2 00 *
supplied. ONLY' 1 5. '

Solid state. Self contained. Excel­
lent adjustable sensitivity. Voices
or other sounds activate and con­
trol recorder. Uses recorder mike or
remote mike. .

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easi ly i nst all ed. No
monthly charges.
FCC APPROVED

' Q1Cll
~

* S posit io n and 5 position
DIP switches : Add $2.50

* 2708 (unprogrammed) $9.60

• NO C.O .D: s
• SEND CHECK ....0 . OR CHARGE CAR D NO.
* PHONE ORDERS ACCEPTED ON VISA AND MAS TERCHARGE ON LY.
* AD D S'lloFOR SHIPPING
• TX. RES. ADD S'lli STATE SALES TAX
* FOREIG N ORDERS ADD 10'1lt(EXCEPT CANADA) (2O'lIo AIRMAtL)

U.S. FUND S ON LY.

(214) 278-3553

"'Nex t tun e" sw itch allows seq uent ial playin g o f all so ngs.

P.O. BOX 401244R
GARLAND,1X.75040

214 • 278-3553

Doos n~ t inc lude speaker or2708 ROM. DIP 'Switches are
availab le separat ely. Requiros 12V AC or DC @ 600 rna.

ATTRACTIVE PLASTIC CASE
WITH CUSTOM FRONT PLATE

$6.50

The Greatest Breakthrough
In Electronic Music Ever!
{

~The
Super Music:

Maker

523.50
(Basic Kit)

Doos not include speaker
switches or 2708 ROM. Store Displays

Forget Elect ronic Music Kits that are a nig htmare of
.xrrnerous IC's . .. that use hard to find bi-po lar
PROM's or are lim ited to just a few notes ! The new
per Music Maker Kil Irom Bullet features a single
microprocessor Ie that is facto ry programmed with
20 short songs. With theadditionof anoptional 2708
ROM, it will play up to 1,000more notes. Unique
address ing sche me allo ws up to 250notes per song;
up to 100 different songs per ROM (total notes less
than 1.0(0). Quality PC board is designed to make
assemb ly easy. If you can prog ram your own 2708's
we give co mp lete instructions. Pre-programmed
PROM Albums are available with hundredsof song
selections For only $15.00each. Lists available.

*Operates on ' 12VDCor 12VAC(transformer
req uired)

-eOn boa rd 7W power amp d rives 8 ohm load
*Envelope co ntro l gives decay to notes

$39.95
Incl udes Case
Doe s not Incl ude
playe r pieces

PLUS MUCH MORE!

7 Watt Audio Amp Kit SS*9S
SMA LL. SING LE HYBRI D IC AND COM PON EN TS FIT ON A 2" x 3 " PC
BOARO (INC LUDED) RUN S ON 12VOC GR EAT FOR ANY PROJE CT TH AT
NEEDS AN INE XPENSIVE AMP LESS THA N 3' THO @ 5 WATTS
C OMPATIBLE WITH SE-0 1 SO UND KIT .

Super Value Power Transformer
Well made, ope n frame transformer with mounting cars. Build a
1'5 and ±12 supply wi th inexpensive parts . Free sehematlcs of
several designs. Primary 117VAC. SEC . 1 15VAC@ .SA SEC
.215 VAC @ .5A SEC.3 8VAC @ 2.5A.

~~~7,~~\~~::,%~~~rder 2 $2.95 Each

regulator Ie !

Protect yo ur expensive equipme nt from overvoltage
conditions. Every computer sho uld have one! Works wit h any
fused DC power source from 10 to 20 vo lts up to 25 amps .

ORDER:
XFMR-03

You get:
Double sided glas s PC

Board
Powerful S035 Micro
Process or Chip
Two 2716 style mask ROMS
RAM Chips, LEO readouts,
Keyboard , Instructions
AC Plug transformer

~ 8035 and program ROMS only
L..rY' with schematics. $12.00

BANKRUPT Ga me Manufacture r
Dumps Computer Backgammon Game

The Engineers desig ned th is one too good, making it too
costly to becompetitive.Result . . .ChapterXI.Webought
all the parts and can offe r the uni t as a kit fo r overSOOIo off
retail! DISPLAY POINT BU ILT IN

WILL VERIFY CO MP UTER
THE NUMBER DIC E RO LL

OF PIECES
ON ANY
POINT

Overvoltage Protection Kit $6.95

CIRCLE 23 ON FREE INFORMATION CARD

PARTS
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The SE-Ol ls a complete kli lh at
conta ins all the parts 10 build a
programmable sou nd effect s
generat or DeSign ed around
the new Texas Instrum ent s
SNl6417 Sou nd Chip. the
bo :ud pro ...ides bank s of MIW
DIP SWitc hes and pot s to
prog ram the vanc us com­
emenens of th o SLF OSCil lator .
vco . NOise. One Shot. and
Envelope Contr ol s. A Qua d Op
Amp Ie IS used to -Implement
an Adjustable Pulse Genera­
tor . Level Compa rato r and
Multiplex Osc illato r lor even
more versa tili ty . The 3 ';''' x 5~

PC Boar d features a protot ype
area to allow lor user added
cir cuitr y. Easil y programmed
to dupli c at e Ex pl o si on s.
Phasor Guns, Sleam Tr ain s, or
alm ost an infinite num ber o f
other sounds . Th e unit has a
multiple 01 apcnc enc ns Th e
low pric e Includes all part s.

assem b ly m anual, pr ogra mm mg charts . an d .detai led 76477 Chip
soecttrcanons. It run s on a 9V ba tte ry (no t inclu ded}. On board
l 00MW amp Will d rive a sma ll speaker directly. o r t he uni t can be
co nnected to yo ur ste reo w ith In credible resul ts! (Sp eaker n ot
inc luded) . 76477 is Included. Avai lab le separately fo r $3.15 each.

!¥eeI4t ~-dtue
2N3055 115WNPN POWER TRANSISTOR TO-3

Most popular tran sisto r for power
supplies, audio amps. switching; etc.

Limit 20 per customer SOli: Each

lN5-350 13V 5W Zener .25
l N5360 25V 5W Zener .20
.4mz6,2 62V 400MW Zener .08

l~~90 1~~ ~~\~~gc\~ tncce 1 :~
CD4l).46 PLl CMOS .99

~~~r2~02 S~~dG~:tua:~g~92 8/1:~ f-~=::.:.~::.-_---------------r-:-;;;;-;:-;;-;~---'-_-:..._----_....:::...:..-_..:..--

~~~1~9 ~~2 i~~S:~~~~~e;/~~~~h 611:~
CD4026 Decade Co unte r wn Seg Out 1.80
Co.c016 Qu ad A na log Sw itch .50

SATI SfACTION GUARAUTEEO ON AI.L PARTS AN D KtTS . EXAMINE
FOR 10 DA YS IF NOT PlEASED RETURN IN OR IGINA l. FORM FOR
REFUND . INSURE FOR AMOUN T IF PRODUCT VAlUE IS OVER $10 .

Sound Effects Kit 518.50

'1f.e't1'1
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Enjoy Satellite TV Now
• \ ;'i4/..... "
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~ ...speci al ists in CCTV
AT~h and computer monitors!

Video monitors - color & BIW • TV Cameras,
kits, parts & plans • .Vldeo-to-RF modulators
• Free catalog. Phone or write. (402)981-3111
f3-RE Broadway Dakota City, HE. 68131

Better than Cable TV-Over 200 TV and rad io
services . Why waste money? Learn the whole
story and bui ld a video system the family can
enjoy. No commercials, FREE movies , sports
and Vegas shows-worldWide , crystal clear
receptionconnects toanyTV set. Big(8x 11in.)
book loaded with details, photos, plans, kits­
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00for 1st class(air mail) or call
our 24 hour C.O .D, rush order line (305)862-5068.

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

our actual tests showed an overall improve­
ment of about 5%. Different vehicles under
different driving condit ions will undoubtedly
find different results.

Because of limitations on time, gas-economy
tests were not checked. The Tiger has a revers­
ible plug that allows the user to revert back to
the car 's original ignit ion at a twist of the wrist;
thus, if failure of the COl should ever occur,
the vehicle will not become disabled. If it
should ever be necessary to remove the COl
for service, two simple jum per-wire connec­
tions will provide normal operation of the vehi­
cle without having to reconnect the original
wiring harness.

Is the installation of the CDI system justi­
fied? If the extra few percent horsepower is
important, and the additional mileage without
replacing points and plugs a major consider­
ation, then the answer may be yes.

The Tiger 500 COl is available from Tri­
Star Corp. , PO Box 1727, Grand Jun ction, CO
81501. The assembled version sells for $69.95
and the kit version sells for $59.95. R-E

56 Shure Brothers 72

52 Solid St ate Sa les 94

Spacecoast Research 82

27 Tab Books 29

57,58 Triplett 2 Cover

T ronics 2000 74,8 1

US I 84

34 VIZ 33

20 We rs; Elect ron ics 77

EQUIPMENT REPORTS
continued from page 35
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54
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9,10

26

36

59
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66

19

61

64

65

30

5

3
6

11

67,18

23

4

60

43

ADVERTISING INDEX

53

Free Information Number Page
2 AMC Sales 100

11 A & P Product s, Inc 35

31 Active Elect ron ics 85

Advance Elec tronics 13

Advanced Compute r Products 92-93

All Electroni cs 100

Amer ica n Antenna Back Cover

Ancrona 89

Arkon Electronic s Ltd 34

ATV Research 102

B & K Pr ecision Dynascan Corp 15

Kare l Barta 84

Beckman Instruments 40

Bullet Electronics 100

Burdex Se curity 82

CIE -CLeveland Institute of
Electronic s 18-21

C.F .R. Asso cia tes 83

Ca l-West Supply Co 88

Ca rpenter Mfg 84

Chaney Electronics 94

Channellock 26

Command P roductions 82

Communica tions Electronics 76

Concord-Computer Components 96

Cr ystal Radio s 84

J an Crys ta ls 75

Dage Scientific 102

Digi- Key 10 1

Discwasher 102

EM C-Electronics Measurements 88

Electronic Te chnology To-day 32

37 Etco 88

25 Fluk e 6-7

33,40,41,42 Fordham Radio Supply 24,30,75,80

21,22 Formula International 86-87

44 Gladstone 75

32 Global Specialties 5
Global T.V. Electronics 102

Godbout Electronics 94

Gra ntha m College of Engineering 70

David HaOer 32

Hameg : 8 1

He ath 3 Cove r

Info rma tion Unlimited 84

Int ernational Components 98

Internati onal Electronics Unlimited 83

JS& A I

J ameco Electronics 89-90

McKay Dyme k y : 74

Me rcury Intern a tion a!.. 31,67,71

Mes hna 83

M icro-Ace 97

M icro Management Systems 84

Micro Mart 83

NRI Na tiona l Rad io Institute 8-11

Na tiona l Technical Sch ools 36-3 9

Ne tronics 69

O.K. Machine & Tool., 2, 17

Paccom 70

Paia 77

Poly-Paks 98

Radi o Shack 99

Rain bow Industries 28

Ramsey Elec tronics : 95

SLG Wa ber : 34

Sabtronics 23

H ,W . Sams 27

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in th e index below.

discwQsher®
PRODUCTS T O CAR E FOR Y O U R M USIC

1407 N. Providence Rd.
Columbia, Miss ouri 65201
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5(-2 gives
your cartridge

more than
The Finger!
The famous S(-1 sty lus

brush (standard of the record
and hifi industries) now has a
synergistic fluid called S(-2.

S(-2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine-metal cantilevers
against the corrosive effects
ofmany other "cleaners."

The Discwasher S(-2
System. Stylus care you can
finqer as clearly superior.
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PAL: ". . . 20% better in transmiss ion and
reception than my 5 /8 wave Pal Firestik .'

-John A. Blum, Box 446, Zelien olple, PA

SHAKESPEARE: ". . . I've been a CB'er for
three .years and the K40 is the best I've ever
had. Bette r in reception and transmission than
my Shakespeare."

-H. Becnert; Jr., 15 King Rd.. Park Ridge, NJ

HUSTLER: "Compared to my Hustler XBLT­
4, the K40 can consistently transmit 40 %
further and the reception was better. The K40 is
the perfect way to complete a CB system."
-Jerome R. Brown. 7800 S. Linder, Burbank. IL

... Here's what CB'ers all
across the country said.

roven best!
. ..Here's what the leading CB
publications said.

ANTENNA SPECIALISTS: ".. . truck driver and CB'er for
10 years . . . 50 % further than my M41 0 'Big Momma'."

. -J.H. Collet~ 207 McFee, Bastrop, LA

AVANTI: "I'm an electronic technician with a Second Class
FCC license , . . I was able to transmit 70% further and tune
the SWR 75% lower than my Avanti."

-H.R. Castro, VRR, Monserrante 0-67, Salinas, Puerto Rico

CB TIMES: ". . . it's not often that a product bursts onto the mar­
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it-rEi/plia.ted tEi/litli lihoWfild thfil K40
could out-perform the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparen tly, Amencan Antenna's advertising IS not merely Madison
Avenue showmansh ip."
PERSONAL COMMUNICATIONS: ~ " . .. an impressive
95% of the trials, the K40 out-performed the existing mobile anten­
nas. We had to try one for ourse lves.
" . . . in every case, the K40 either equaled or out-performed its
competitor.

"No lts, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best ante"iiiia"arOund.
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I

In one year 0 r K4Q antenn
has become the largest selling

CB antenna in the world!
2. It's made 3. It's

better...

* Including option­
al mounts at extra
cost.

MORE QUALITYI
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
wit h bette r materials that
cost more and by profession­
al people we pay more. And
we designed it right
here in the U. .A.

MORE FLEXIBILIT Y:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
That includes choppers, dune
bu ggi es , gu tters, mirror
mounts ,luggageracks, trunks,
hatchbacks, through roofs,
semis , pick ups and RV's .

...This
Antenna

is so
DYNAMITE
J'ou receive a

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further or rece ive
clearer than any antenna it
replaces. We know it will.
We've tested it with 77 1
CB'ers just like you for one
year.

S4Z.S0
suggested retail

And when you
pay more,
you expect more!

1. It's more
expensive ...


