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THE NEW DIGITAL 
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MODEL 3400 
Now only $125 

e 

MODEL 3410 
Only $140 

MODEL 4000 
Only $235 

MODEL 4200 
Only $270 

GO DIGITAL 
WITH MORE FEATURES 
FOR THE SAME COST! 
When you're slopping for digitals, be sure to 
check out these Triplett Digital Multimeters. 
They' -e loaded with extras that extend multimeter 
ife and make your job a lot easier and safer. 

MODEL 3400. . Hand size, 31 digit with handy 
single range swtch. Six functions with 24 ranges 
cluding Hi/Lo Power Ohms, auto -zero and auto - 
polarity. Overload protected to 600V on all ranges. 
3.attery life is 200 hours min. Low battery indica- 
-or with 50 hours to spare. Price is now only $125. 

ti1ODEL 3410 ... Al the features of the Model 
?400 plus 1003 Vol AC/DC range and overload 
Drotection up tc 60CV on current ranges and up 
-o 1030V on ohms o- voltage ranges without fuse 
Slow. Typical battery life of 500 hours. Price is 
.pnly $140. 

MODEL 4000... Belch type, overload protected 
riith multiple fusing to 1000V on all ranges, RF 
ahielced, auto -zero and auto -polarity. Six func- 
:ions with 32 ranges Hi/Lo Power Ohms and 31/2 

cigit, .43" easy -read LED display. Single range 
selection and pushbutton function selector. Price 
s only $235. (Eattery version Model 4100) 

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. 

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 
458117. 

Triplett performance... a tough act to follow 111 TRIPLET T 
Telephone (419) 358-5015 TWX: 810-490-2400 

CIRCLE 57 ON FREE INFORMATION CARD CIRCLE 58 ON FREE INFORMATION CARD, IN -PLANT Demonstration 
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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 

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. 

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 just the news? Or simply the person 
that just lis'ensto 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 NLTS! 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 Fcne spinoffs don't end there. 
There's the Neck Fane-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. 

\ 11 
Dept. R A One JS&A Plaza 

Northbrook, III. 60062 (312) 564-7000 
Call TOLL -FREE 800 323-6400 
In Illinois Call (312) 564-7000 

©JS&A Group, Inc.,1980 
www.americanradiohistory.com



ITEM NO. CMOS SAFE 

"7 IC INSERTION/EXTRACTION KIT 
MOS-1416 14-16 CMOS SAFE INSERTER 

EX -1 14-16 EXTRACTOR 
KIT INCLUDES MOS-2428 24-28 CMOS SAFE INSERTER 

EX -2 24-40 CMOS SAFE EXTRACTOR 
MOS-40 36-40 CMOS SAFE INSERTER 

OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A. 

PHONE 12121 994 6600 TELEX NO 125091 

PRINTED IN U S A, 

MOS-2428 

M.Ttfl1 PENDING 

I WK -7 COMPLETE IC INSERTER/EXTRACTOR KIT 

L INDIVIDUAL COMPONENTS J 

$29.95 , 

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 

CIRCLE 48 ON FREE INFORMATION CARD 
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Radio- 
Eleclronïcs 

Electronics publishers since 1908 

THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 

JANUARY 1981 Vol. 52 No. 1 

SPECIAL 
FEATURES 

45 ELECTRONICS IN 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 COUNTERS/TIMERS 
A new breed of test instrument for the technician and 
experimentor. Here's how they're used and what's 
available on the market. Martin Bradley Weinstein 

BUILD THIS 41 PAY -TV DECODER 
Adaptor connects to the video -detector output inside 
your TV to descramble over -the -air pay -TV signals. 
Ray Pichulo 

49 COMPUTER/TV INTERFACE 
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 -of -the -wrist 
function plus adding LED motor -direction indicators. 
James A. Gupton, Jr. 

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

22 SATELLITE TV NEWS 
The latest happenings in an exciting new industry. 
Gary H. Arlen 

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

VIDEO 78 SERVICE CLINIC 
Catastrophic failures in solid-state circuits. Jack Darr 

79 SERVICE QUESTIONS 
R -E's Service Editor solves technicians' problems. 

AUDIO 60 NOISE -REDUCTION TECHNIQUES 
A look at the various devices available for reducing 
the noise level in your high-fidelity system. 
Joseph M. Gorin 

EQUIPMENT 
REPORTS 

28 Digital Meter Research DMR-100 dB Meter 

30 B&K-Precision 1650 DC Power Supply 

32 IET CM -500 Capacitance Meter 

33 Harada Model 50 AM/FM Automotive Antenna 

35 Tri-Star Tiger 500 Capacitance Discharge Ignition 

DEPARTMENTS 102 Advertising Index 

74 Computer Products 

12 Editorial 

103 Free Information Card 

24 Letters 

72 New Products 

81 New Lit 

83 Market Center 

76 Radio Products 

77 Stereo Products 

14 What's News 

ON THE COVER 

Over -the -air pay -TV stations are 
sprouting up across the country. 
Those stations broadcast encoded 
recently -released movies. An adapter 
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 
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YOUR NEXT CAR. A look under the hood and 
how microprocessors will be controlling the 
engine in the next generation of U.S. cars. 

INPUTS OUTPUT 

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, 
turn to page 64. 

Radio -Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications. Inc.. 200 Park Avenue South, 
New York, NY 10003. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord. NH. One-year sub- 
scription rate: U.S.A. and U.S. possessions, $13.00. 
Canada. $16.00. Other countries, $18.00. Single copies 
$1.25. rc 1980 by Gernsback Publications. Inc. All rights 
reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520. Boulder, CO 80322. 

A stamped self-addressed envelope must accompany 
all submitted manuscripts and/or artwork or photo- 
graphs If their return is desired should they be rejected. 
We disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while in 
our possession or otherwise. 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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king ahea 

INTERACTIVE VCR 

DISC QUIETER 

DIGITAL 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 $3,500 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 
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70 Fulton Teri, New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 421-8872. TWX 910-372-7992 

Europe: Phone Sattrnn-Walden 0799-21682. TLX 817477 
Canada: Len Finkter Ltd.. Downsview. Ontario 

A breadboard as 
big as your ideas. 

EXPERIMENTOR 325 $3.05° EXPERIMENTOR 650 56.90* 
22 five -point terminals plus two 10 -point 46 five -point terminals 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 10mm). Ix 61 x 10mm). 

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 circuir. Use 300 -series 
sockets for smaller DIPs; 600 -series with 
0.6" center channel for full fan -out with 
larger chips. 

Infinite flexibility lets you ex- 
pand and modify circuits vertically and 
horizontally, simply by snapping sockets 
together. 

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

EXPERIMENTOR 600 
$12.05* 94 five -point terminals plus 
two 40 -point bus strips. 0.6" centers; 
6.0 x 2.4 x .4" (152 x 61 x 10mm). 

EXPERIMENTOR 350 $6.05* 
46 five -point terminals plus two 20 -point 
bus strips. 0.3" centers; 3.6 x 2.1 x .4" (91 
x 53 x 10mm). 

Marked tie- points simplify 
translation from breadboards to PC 
boards or wiring tables. 

Ruggedly builtof abrasion -re- 
sistant materials that withstand 100°C. 

It's hard to believe how much faster and easier 
building circuits can be ... until you try our 
Experimentor'M solderless breadboarding sock- 
ets. From the largest DIP to the smallest resistor, 
components plug h and out instantly, without 
special hardware cr jumper cables. So you save 

EXPERIMENTOR QUAD BUS 
STRIP S4.40* Four 40 -point bus strips. 
6.0 x 1.0x.4" (152 x 25 x 10mm). 

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 10mm). 

Quick construction of micro- 
processors and other circuits -each 
EXP-4B gives you four bus lines, with 8-, 
12-, and 16 -line address and data buses 
easily created by combining Bus Strips. 

time and money by eliminating soldering and 
component damage. Start small and expand in 
any direction your thinking takes you, by snap- 
ping sockets together vertically or horizontally. 
With no limit to your ideas. Get started today, for 
as little as $3.05*! 

Smarter tools for testing and design. 

GLOBAL Call toll -free for details 

SPECIALTIES 1-800-243-6077u; 
CORPORATION SEE US AT SOUTHCON BOOTH 744 and 746 

*suggested U.S. resale. Prices specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation 

CIRCLE 32 ON FREE INFORMATION CARD 
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Right now, in selected electronics 
supply stores across the country, Fluke is 
introducing a new line of low-cost DMM's: 
the Fluke Series D. With their distinctive 
dark cases and full range of accessories, 
these five DMM's are designed to meet 
the test and measurement needs of tie 
uncompromising service technician, home 
hobbyist, student or working engineer 

Fluke perfected the handheld DMM 
and set tough standards for accuracy and 
reliability that have made analog meters 
obsolete, and other digitals seem clumsy 
by comparison. 

You've probably heard about their 
superior electrical performance, mechanical 

ruggedr_ess and environmental endurance. 
And now you can see for yourself at 
your favorite electronics dealer why Fluke 
DMM's have become the professional's 
choice be world over. 

Series J Handheld Models. 
D 800: Fluke's lowest -priced DMM, easy 
to operate, with six functions, 24 ranges 
and 0.5% dc voltage accuracy. Guaranteed 
a full year by Fluke. A sure-fire solution 
to basic measurement needs. $125.* 
D 802: Basic dc accuracy of 0.1% and 
conductance for high resistance measure- 
ments to 10,000 MIt make this multimeter 
a solid price/performance value. $179.* 

If your dealer doesn't carry Series D Multimeters 
yet, call this number. We'll be happy to tell you 
who does. 1-800-426-9182 

www.americanradiohistory.com



D 804: A powerful, versatile handheld 
DMM with nine functions, 26 ranges, 0.1% 
basic dc accuracy and more. Direct 
temperature readings in °C with K -type 
thermocouples; peak hold on voltage and 
current functions; even an and ble indicator 
for instant continuity and logic level 
detection. Available January 2931. $229.* 

Series D Beitch/Portables. 
D 810: By means of a Fluke -built hybrid 
converter, :his multi -purpose DMM delivers 
True RMS measurements of a voltage and 
current wi:h speed and precision. Also 
features conductance, 0.1% bas- .c dc accuracy, 
an extra 10A range and diode test. $259.* 

D 811: Same performance features as 
the D 810 with the added convenience of 
battery power. Rediargeable "C" size Ni - 
Cad batteries deliver up to 40 hours 
continuous operation. $299.* 

Series D Accesso-ies. 
A wide range of accessories to extend 

the measurement capabilities of your 
Series D Multimeter is available, including 
temperature and current probes, carrying 
cases, deluxe test leads and thermocouples. 

With Series D Multimeters so easy to 
find and economical to own, Fluke has 
made selecting the right DMM much simpler. 
This is your opportunity to own a Flake. 

*suggested U.S. list pria. 
For technical data circle no. 25 

[FLUKE 
o 
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Now NR! takes you inside 
the world s most popular 

microcomputer to train you 
at home as the new breed 
of computer specialist! 

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

make you the complete technician. 

th/ 
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It's no longer enough 
to be just a programmer or a 
technician. With microcom- 
puters moving into the fabric 
of our lives (over 200,000 
of the TRS-80" alone have 
been sold), interdisciplinary 
skills are demanded. And NRI 

can prepare you with the first 
course of its kind, covering 
the complete world of the 
microcomputer. 

Learn At Home in 
Your Spare Time 

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

Only NRI gives you 
both kinds of training with 

the convenience 

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

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

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

Explore the TRS-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 

experiments in all. You learn 
how your trouble -shooting 
tools work, and gain greater 
understanding of the informa- 
tion they give you. Both micro- 
computer and equipment 
come as part of your train- 
ing for you to use and keep. 

Send for Free 
Catalog... No 

Salesman Will Call 
Get all the details on 

this exciting course in NRI's 
free, 100 -page catalog. It 
shows all equipment, lesson 
outlines, and facts on other 
electronics courses such as 
Complete Communications 
with CB, TV and Audio Ser- 

vicing, Digital Electronics, 

eleven different interest areas 
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 

Education Center rf j 3939 Wisconsin Ave. 

Y Washington, D.C. 20016 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 
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editoria/ 
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 60 -minute per side playing 
time. The system provides both a S/N 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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:1( PRECISION 

TRIPLETT VIZ iRóh 

HICKOK 

FLUKE 

I DORIC 

r 
PHILIPS 

LEADER 
ite Hitachi 

Non -Linear Systems 

KEITHLEY 

DATA PRECISION 

FLUKE DIGITAL MULTIMETERS 

Model 8022A: 
The Troubleshooter 

$139 

Model 8020A: 
The Analyst 

$179 

Seven functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 

31/2 -digit resolution 

0.1% basic dc accuracy 

LCD display 

Overload protection 

Free case 
Two year parts 
and labor warranty 

Six functions 31/2 -digit resolution 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 

NEW 

Nine functions 
dc voltage 
ac voltage 
do current 
ac current 
resistance 
diode test 
conductance (1/R) 
logic level and 
continuity detect 

temperature (K -type 
thermocouple) 

0.25% basic dc accuracy 

LZ.:D display 

Overload protection 

Model 8024A: 
The Iniestigator 

, $219 

Peak hold on voltage 
and current functions 

Selectable audible 
indicator for 
continuity 
or level detection 

3% digit resolution 

0.1% basic dc accuracy 

LCD display 

Overload protection 

IIICIATA PRECISION 
Model 938 

0.1%, 31/2 -Digit, LCD DIGITAL 
CAPACITANCE 

METER 

Reg. $179. 
NOW $149. 

NEW 
$109. 

WIDE RANGING - from 1992 pF full scale 
(0.1 pF resolution) up to 1999 pF full scale, in 
eight ranges...virtuaty every capacitance you'll 
ever need to measure. 

FAST AND EASY TO USE - Direct rearing, 
pushbutton ranges. Just plug in and read. 

EXCEPTIONALLY ACCURATE - proves 
0.1% basic accuracy. 

TOUGH AND COMPACT - Built to take sigh 
usage without loss of calbration accuracy. Fits 
and goes anywhere: takes very little bench 
space; always hardy for quick capacitance 
checkout, matching, calbration, and tracking. 
PORTABLE - Palm -sized, light -weight, cperates 
up to approximately 200 hours on a single 9V 
alkaline battery. 

EASY READING - big, clear, high -contrast 
31/2 -digit LCD display, a full 0.5" high, readable 
anywhere. 

VALUE PACKED - Outstanding masauement 
capability and dependability. Outperforms DC 
túr.-aantant meters, and even bridges costing 
2 to 5 times as much. 

RELIABLE - warranteed for 2 full years. 

KEITHLEY MODEL 130 
DIGITAL MULTIMETER 

DC VOLTAGE 
RANGE ACCURACY 

200mV, 2V, 20V, 200V, 1000V I .5% 

AC VOLTAGE 

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

DC CURRENT 

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

AC CURRENT 

2mA, 20mA, 200mA, 2000mA, 10A 3% 

RESISTANCE 

200Q, 2kQ, 20kQ, 200kQ, 20M Q .5% 

New Portable Digital Capacitance Meter 
MODEL 820 

Call For Our Price 

V-1518 15 MHz Single Trace 
V -152B 15 MHz Dual Trace 
V -202B 20 MHz Dual Trace, 

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

High Performance 
V -550B 50 MHz Dual Trace, 

High Performance 

Call For 
Special Intro 
Price Offer 

THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-6872224 LE 

Measures capacitance 
from 0.1 pF to 1 Farad 

Resolves to 0.1 pF 

10 ranges for accuracy 
and resolution 

4 digit easy -to -read LED 
display 

0.5% accuracy 

Special lead insertion 
jacks or banana jacks 

Fuse protected 

Uses either rechargeable 
or disposable. batteries 

Overrange indication 

HITACHI 

VISA 

ADVA 

www.americanradiohistory.com



what's news 

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 (H DOS). Pro- 
grams operating under CP/M will have 
been introduced 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- 

THE AIRSONDE BODY, body door, wings and wing tubes, and the tongue -and -groove method of 
connecting them together. 

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 Oceanographic and Atmospheric 
Administration) and others, radiosondes 
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 dominant 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 Antique 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 
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Generate virtually any wave shape with 
famous B&K- PRECISION cost-effectiveness! 

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 signal source, the 3020 has 
the versatility to generate almost any waveform. Examples 
include sine waves, square waves, TTL 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 signais only, B&K-PRECISION also offers the Model 

3010 low distortion function generator. The 3010 generates 
sine, square, TTL 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 3010 is a stand- 
out value. 

Like other B&K-PRECISION products, the 3020 and 3010 
are available for immediate delivery at your local distributor. 
A ten day free trial is available at many locations. 

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

PHECISION DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635. 312/889-9087 

International Sales, 6460 W. Cortland Street, Chicago, IL 60635 USA: TELEX: 25-3475 

CIRCLE 53 ON FREE INFORMATION CARD 

Canadian Sales, Atlas Electronics, Ontario 
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what's news 
continued from page 14 

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./Electronic 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, 20,000 -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 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 glass lathe. 

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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CM -600 
Circuit 
Mount 

CM -600 $6.95* 
RW-50 $2.98* 

NEW CM -600 SOLDERLESS PROTOTYPE BOARD 
CM -600 is a unique system for solderless construction of circuitprototypes, useful to 
both engineers and hobbyists. The CM -600 is a neoprene board 42" (114mm) x 6" 
(152mm) with 2280 holes on .100" (2.54mm) centers. Standard components 
including DIF's are mounted by simply inserting leads into the holes in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG (0,8 or 
0,65mm) wire jumpers. Positive contact is assured by the eiasticity of the hole, which 
compresses the leads together. To remove components or leads, simply pull out. This 
facilitates easy circuit changes making it ideal for breadboarding experimental 
circuits. CM -E00 also features numbered rows and columns for easy reference. 
Accessory Kit. RW-50 contains 50 pcs of AWG 20(0,8mm) insulated jumper wires of 
assorted lengths from (13mm) to 4" (100mm). Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

OK Machine & Tool Corporation 
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

Tel. (212) 994-6600 Telex 125091 
*Minimum billings $25.00, add shipping charge $2.00 
New York State residents add applicable tax 

CIRCLE 49 ON FREE INFORMATION CARD 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 

U 
Z 
o I 
I- 
U 
w J 
W 

Read the opposite page and see how you can get started today! 

I don't have the time. 

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

I can't afford any more education. 

I have a family now. 

I'm here. You're there. I've never 
learned that way before. I'm not 
sure it will work for me. 

18 
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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 12 hours 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 
people 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. 

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. 

Step-by-step learning includes 
"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 
tools off the trade such as a 5MHz 
triggered -sweep, solid-state oscilloscope 
you build yourself-and use to practice 
troubleshooting. 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. 

Your FCC License can 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 -certified proof of your 
knowledge and skills. More than half 
of CIE's courses prepare you to pass 
this exam. Surveys show that some 
80% of CIE graduates who take the 
exam are successful. 

r_- 
CIE 

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 copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
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), 1776 East 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 

Cleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

LI YES...1 want to learn from the specialists in electronics-CIE. Send me my FREE 
CIE school catalog...including details about the Associate Degree program...plus my 
FREE package of home study information. 
Print Name 

Address Apt 

City 

State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! RE -04 

21 

www.americanradiohistory.com



SATELLITE 
PROGRAMMING 
STILL GROWING 

DIRECT 
BROADCAST 
SATELLITES 

AROUND THE 
SATELLITE 

CIRCUIT 

The never-ending feast of video programming transmitted via satellite continues to grow. Still 

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 1 pm on weekends. 
Thanks to a new series of Federal grants totalling $1.2 million, four organizations 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. (Heretofore, most teleconferences involved one-way video, with telephone -line 

callbacks; but the increasing number of satellite uplinks makes it more feasible to originate video 

at several locations.) Most of the programming from those groups will be educational or infor- 

mational 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 "shared 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 addition, the FCC recently removed several major cable -TV programming restrictions, 

which could open the door for the creation of new satellite superstations. Unless the new FCC 
ruling 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 -mould be transmitted to distant 
CATV systems (probably via satellite) for use. 

Direct -to -home broadcast satellites operating in the 12/14 -GHz range may still be years away 

from regular use in the U.S. Nonetheless, 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 Communications Commission from making any 

policy that could hurt current network -TV operations. ABC argues that Congress itself should 
deal with setting 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 (World 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 Information 
Administration is pushing for a three-phase approach that would eventually lead to long-term 
planning for satellite orbit/spectrum allocation. And while all those ideas are drifting about 
Washington, other corporate 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 -home signal via Anik 
B. The programming travels in the 12/14 -GHz band, and is intended especially for remote 
homes in northern Ontario province. 

Although Satcom III replacement launch and operation is still about a year away, RCA 
Americom has already decided who gets the extra spaces aboard that bird, which will become the 
major cable -TV programming network carrier. In a recent lottery, RCA drew the names of 
United Video and Warner -Amex Satellite Entertainment Network; those two companies will 

join 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 Intelsat, the international satellite 
organization. The Atlantic Region will continue to be the busiest area, although Pacific -region 
transmissions will also jump twofold by 1984. 

British Broadcasting Corp., is experimenting with satellite networking, to be used mostly for 

transmitting shows into BBC headquarters. 

GARY H. ARLEN 
CONTRIBUTING EDITOR 
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A superb frequency counter 
is frequently not counted -just because 

it doesn't have a high price -tag. 

The truth is, our 8000E 
1 Gigahertz 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 will bear," for us it's "charge a fair 
price." Second, we sell what we man- 
ufacture, directly to you. 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 sell 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 a 10 
Megahertz precision crystal timebase. 
But most important, the 800JE, 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. 

N/SA 

r 

Three selectable gate times pro- 
vide the measurement speed you need - and greater resolution. The resolu- 
tion is further enhanced by our count- 
er's 9 -digit display. 

Like the 8000B, Sabtronics' 
8610B is a high -quality precision fre- 
quency counter. It features only 4 IC's, 
and offers a frequency range up to 600 
Megahertz. 

The cases of both counters are 
high strength impact -resistant ABS 
plastic. Elegant but very rugged. 
Sabtronics doesn't believe in skimping 
on the high quality construction that 
brings excellent performance. But 
we're not about to charge a high price 
just because we could get it! 

Send in the coupon and order 
your new frequency counter now. 
Credit card holders may call. 

BRIEF SPECIFICATIONS: 
Frequency Range: 10 Hz to 1 GHz 
(Model 8000B), 10 Hz to 600 MHz 
(Model 8610B); Timebase: 
Frequency: 10 MHz, Stability: ± 1 
ppm (20 to 40C°.), Aging Rate: < 1 

ppm/year; Sensitivity (adjustable): 
Input A< 15 mV to 100 MHz, Input B 
< 30 mV, 100 MHz to 1 GHz (Model 
8000B), < 30 mV, 100 MHz to 600 
MHz (Model 8610B); Gate Times: .1 
sec., 1 sec., 10 sec.; Resolution: 0.1 
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz 
to 1 GHz; Display: 9 -digit LED 0.4"; 
Power Requirements: 4.5 to 6.5 
VDC (4 C -cells) or optional AC 
adapter; Dimensions: 8" wide X 6.5" 
deep X 3" high (203 X 165 X 76 mm), 
1.3 pounds (590 g) excluding battery. 
Making Performance Affordable 

sabtronics 
INTERNATIONAL INC. 

Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631. 
Please send me the following: 

Model 8000B 1 GHz Frequency Counter(s), Assembled @ $199.00 each $ 

Model 800081 GHz Frequency Counter(s), Kit @ $184.00 each $ 

Model 86108 600 MHz Frequency Counter(s), Assembled @ $129.00 each $ 

Model 86108 600 MHz Frequency Counter(s), Kit @ $114.00 each $ 

Shipping and handling, $6.00 per unit' $ 
10% deposit for C.O.D. orders $ 

Florida residents add 4% Sales Tax $ 

I enclose check D money order. (Allow two to three weeks for personal checks to clear.) 
Charge: Visa Master Charge 
Account No. Exp Date 

Name 

Address 

City State ZIP 
*U.S. only. Canada $7.50; overseas air mail $25.00. RE 

i 
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letters 

THE COLOR -BAR GENERATOR 
I feel that I must comment on the errors. 

omissions, and inconsistencies in the arti- 
cle, "Affordable NTSC Color -bar Genera- 
tor" in your April 1980 issue. 

Very few TV stations use special color - 
bar generators since the feature is included 
as a self -test signal in all professional cam- 
era encoders. That explains why they are 
often called camera -bars. 

Figure 1 showed 75% bars but the text 
discussed 100% video. Chroma is not con- 
sidered when measuring video levels, since 
a low-pass filter is used. 

White is 12.5% carrier level, not zero 
modulation, which is the blanking level. 
Maximum modulation (-87.5%) occurs at 
white, not sync, which is +40%. 

The staircase effect of the Y component 
of the bars is an artifact of the action of the 
NTSC color equation and is unrelated to 
the staircase test signal. 

IWQ? You must mean IYQ, as used in the 
industry. The Y signal at the bottom of the 
split -bar display is always 100% regardless 
of whether the bars' part is 75% or, less 
commonly, 100%. 

White is, by definition, not saturated. The 
term "saturation" is applicable only to 
chroma-not luminance. 

Several important properties of the bars' 
signal were omitted completely. They have 
to do with the way in which the bars are 
made. Bars are the result of switching red, 
green, and blue into the encoder in such a 

way that the first four bars receive full-scale 
green, the first two, the 5th and 6th receive 
full red, and the first, 3rd, 5th, and 7th 
receive full blue. A look at the receiver 
screen with the beams turned off in pairs 
shows that clearly. 

One of the properties of the process is 

that the first and 8th bars have zero satura- 
tion and all others have 100% saturation, 
regardless of level changes. Another is that 
when the primaries are viewed singly, the 
bar segments will have equal brightness 
if-and only if-the system is free of dis- 
tortion, the demodulation axis is 90°, and 
the receiver color controls are set for cor- 
rect color reproduction. That gives a visual 
check for hue and saturation settings. 
TED DAVIS, 
Riverton, IL 

I think the differences referred to in Mr. 
Davis' letter lie in the interpretation. Some 
of the comments, I do not understand: For 
example, white is zero modulation; the tips 
of the horizontal sync pulses are 100% 
modulation. That is done deliberately to 
give better sync on a weak signal. With no 
signal, the screen is white. 

The term "IWQ" was taken directly from 
the instrument manual. (As far as I know, 
this is the first time l have seen "IYQ" used, 
though it is quite applicable.) The manual 
uses "IWQ" to mean "minus in -phase 
chroma/white/quadrature chroma," and, 
to me, that is the more comprehensible 
term. (The "Y" confuses me: l keep wanting 
to call it "yellow. ' ) 

I don't know whether the statement that 
very few TV stations have color -bar gener- 
ators is valid; but, in my opinion all TV sta- 
tions should have them. I know of several 
that do: the color -bar generators are used 
at the start of the broadcast day for setting 
up the color cameras so that each has iden- 
tical response. The most frequent offend- 
ers in the "purple people" department is 

continued on page 26 

y yÿ Portable Oscilloscopes 
15 MHz Triggered Miniscope Model MS -15 

15 MHz Dual Trace Triggered Miniscope 
Model MS -215 

30 MHz Dual Trace Triggered Miniscope 
Model MS -230 

New Touch/Test 20 Multimeter 
A portable/bench-type meter than tests and measures 10 
electrical parameters, 20 functions & 45 ranges. 
MEASURES: 

AC and DC Voltage AC and DC 
Current Resistance Temperature, 
°C & °F Conductance Capacitance 

Performs diode/transistor 
and continuity tests 

FEATURES 
Touch selection and control of 

functions, ranges and power. Large 
(0.55" high) LED readout. In -circuit 
test capabilities. Size: 2.9" H x 6.4" 
W x 7.5" D. Weighs less than 3 lbs. 

Order with Confidence and get the Fordham Advantage! 
ourCallor TOLL FREE -Master Charge 

prices VISA' BankAmericard 

(800) 645-9518 MoneyVISA 

COD 

CheckOrder Ma marge 

.n N.v State cari isis) 752-0050 855 Conklin St. Farmingdale. N.Y. 11735 = COD's extra 
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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 F1.0 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 16K RAM expandable 
to 48K-all in one compact unit. 
Two Z80 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. 

172:2 C"M 

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 
F or 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. 

HeathkÌt 
If coupon is missing, write Heath Co., 

Dept. 020-732 
Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Veritechnology Electronics Corporation) in major 
cities throughout the U.S. See your white pages. 

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 

Address 

Cuy State 

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 incorrect: 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 lEE- 
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 certain 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 exposé on the unre- 
ality of Einstein's famous "train -and -simul- 
taneity" thought experiment (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, starships, 
you name it-is purported by Einstein's 

There's Never A Dull Moment 
With One Of These On The Job 

Keen enough to cut a human hair, tough enough to 
cut piano wire - cleanly, quickly, time after time, 
year after year. Cutting pliers by CHANNELLOCK. 
Hand honed, perfectly mated cutters scientifically 
heat treated to hold their edge. Precision made of 
highest grade forged steel. Beautiful high polished 
finish. Blue dipped plastic comfort grips. Quality 
in every detail (at no premium in price). 
CHANNELLOCK. Be sure that name is on the pliers 
you buy. 

CHAN NEL LOCK 
CHANNELLOCK, INC. Meadville. Pennsylvania 16335 

Meet The Rest Of The Family. Send For Free Catalog. 
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theory to suffer length contraction in expo- 
nential proportion to velocity. The relativis- 
tic equation for the "revised" length is 

L'=Lß/1-v2/c2 
where c is the velocity of light and L is the 
length at rest, which is also unchanged to 
an observer moving with the matter. 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, oppositely -charged ca- 
pacitor 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 thin disc, 
so the plates and charges are very close. 

As should be obvious to anybody who 
learned "Electronics I," if (b) is true, and 
Einstein's equation is consistent with the 
laws of electronics, the field intensity 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 contraction hypothesis (b) which is 
itself unreal, nonexistent. Only (a) repre- 
sents reality since the plates maintain their 
charges (presuming that conditions remain 
stable) and that must realistically be inde- 
pendent of any external observers not par- 
taking in the motion. 

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 contradicting 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 anomaly contra- 
dicting Special Relativity's time dilation 
predicted for relative motion. Yet, physi- 
cists never adequately and honestly 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 light, the length of 
the object so traveling would be zero in that 
direction. The third equation, dealing with 
mass, implies that 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 famous e = mc2. But there was no 
specific Einstein contraction theory or 
equation. -Editor. R -E 

www.americanradiohistory.com



 

CARRY ON AN INTELLIGENT 
CONVERSATION WITH A 
COMPUTER 

'//////U die mva/r. ra``. 111 _ 

The best-selling COMPUTER 
DICTIONARY & HANDBOOK (3rd 

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

book you can own. This hardbound 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, Sippl and Roger J. Sippl. 928 pages. No. 21632. $29.95 
AVAILABLE IN A PERSONAL SIZE 
The COMPUTER DICTIONARY is a personal -size volume that contains much of the information 
contained in the larger COMPUTER DICTIONARY & HANDBOOK. The COMPUTER DICTIONARY 
includes over 12,000 entries - including definitions, acronyms, and abbreviations. Catchwords 
are used for the first and last entries on each page and shown at the top of each page. 
Extensive cross-referencing is used. 624 pages. No. 21652. $12.95. 

Mot tp Howard W. Sams & Co., Inc. 
4300 West 62nd St'eet 
P.O. Box 7092 
Indianapolis, IN 46206 
(317) 298-5400 

AD056 Account No. 

QUANTITY 

COMPUTER DICTIONARY & HANDBOOK. No. 21632. $2995 
COMPUTER DICTIONARY. No. 21652. $1295 

Amount of order $ 

*For charge cards, adc $2.00 postage and handling costs $ 

Add loco' sales tax where applicable $ 

Total Amount of Order $ 

PAYMENT ENCLOSED (save postage and handling costs) 
CHECK MONEY ORDER 
VISA* MASTER CHARGE* Interbank No. 

Expiration Date 

Name (print) 

Signature 
Address 

City State Zip 

Prices subject to change without notice. All 

books available from Sams Distributors, 
Bookstores, and Computer Stores. Offer 
good in U.S.A. only. In Canada, contact 
Lenbrook Industries Ltd., Scarborough, M1H. 

1H5, Ontario, Canada. Offer expires 
4/30/81. 

Sams 
BOOKS® 
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equípr lent reports 

Digital Meter Research 
Mode! DMR-100 
Digital dB Meter 

CIRCLE 101 ON FREE INFORMATION CARD 

DIGITAL METER RESEARCH COMPANY, PO 

Box 28, Arlington Heights, MA 02175, re- 
cently introduced their first entry into the field 
of specialized audio test equipment. That entry 
is their model DMR-100 Digital dB Meter. 
It's a very accurate digital dB meter, 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- 
curacy is 0.1 dB over the full range of 80 dB: - 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 switches lets you select readout 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 dB INPUT, 

and can be used for offsetting the display by 
any amount needed when complex measure- 
ments are to be made. An input of + 1.0 mV 
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 
dB OUTPUT is a DC voltage proportional to the 
input -signal level. The voltage is the same as 
that displayed on the meter. Gain constant is 

1.0 mV for 0.1 dB. 
Also on the back is a BNC 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 audio 
monitor. 

The other pushbutton switch on the front 
panel is used to select between BUFFERED and 
UNBUFFERED inputs. The buffered input has an 
impedance of 10 megohms and is useable up to 
12 volts, peak input. The unbuffered input has 
an impedance of only 100K ohms and can be 
used up to 150 volts, peak. 

For production -line testing, this meter 
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 
units is in -spec. 

For audio test work, two DMR-100'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 applications as gain -readings 
in systems where input signal slowly varies or 
is a function of some other parameter; e.g., 
compression, expansion, etc. 

The DMR-100 has a 31/2 -digit LED readout, 
with 0.56 -inch high digits. It's housed in a 

continued on page 30 
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MAKE 
# PROFESSIONAL LOOKING 

P.C. BOARDS FAST 
AND EASY 

SENSATIONAL 
REVOLUTIONARY 
FANTASTIC 

SfAMP-IT 

Reduces Printed Circuit Board Art Work From 2 Hours to 10 Min... 

Simple as A.B.C. 
A. Stamp Components on P.C. Board. B. Use Pen to Interconnect Linea. C. Etch Board. 

SE -2 KIT CONTAINS: 

11111111 
CONNECTOR FINGERS 

14 PIN DUEL IN LIME IC 

SOCKET 

10 PIN ROUND IC SOCKET 

S PIN ROUND IC SOCKET 

TO -S TRANSISTOR SOCKET 

TO.18 TRANSISTOR SOCKET 

LARGES SMALL DONUT PAD O 

PLUS INK 

RESIST IN 

PRO 

RESIST PEN ONLY 

$ 995 
PLUS 1 

ADDITIONAL STAMPS: 

Only s2ºs each or all lour 59. 
# 1 DUEL INLINE # 2 FLAT PACK 

Z. " e---. 

# 3a ROUND# Q 10 -PIN ROUND 

LB. POSTAGE 

RESIST INK. . .. 95c 
per bottle 

RESIST PEN ea. 95c 
INK PAD ea. $1.15 
Etching Con- 

tainers..10 for 95c 

RAINBOW INDUSTRIES 
4994 Olympia Drive 

Indianapolis, Indiana 46208 

$5.00 Minimum Order 
PLEASE ADD POSTAGE 
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master charge 

Are you tired of the hours 
of small, detailed, eye - 

straining art work that 
goes into making printed 
circuit boards? "STAMP 
IT, ETCH IT" is intro- 
ducing a NEW product 
called "STAMP IT, ETCH 
IT" Kit. This Kit will 
take the tedious art work 
and many tiresome hours 
out of printed circuit 
board preparation. In just 
a few short minutes you 
have a professional look- 
ing etched printed circuit 
board ready for drilling! 

The "STAMP IT, ETCH 
IT" Kit is exactly as the 
name implies. Following 
the step by step simple 
instructions, you can have 
a printed circuit board 
and have saved hours of 
frustration. As easy as 
you use a rubber stamp 
to stamp messages on 
paper, you stamp your 
component connections on 
copper clad printed cir- 
cuit boards. 

In your "STAMP IT, 
ETCH IT" kit we supply 
all component stamps 
shown in SE -2 Kit. In the 
SE -2 kit we also have 
resist ink enough for 
months and months of 
experimenting, ink stamp 
pad, resist pen, and etch- 
ing containers. The most 
revolutionary item in your 
"STAMP IT, ETCH IT" 
Kit is ... The Fool Proof 
System of etching your 
printed circuit boards. 

With our kits and our 
etching containers, you 
are able to etch a print- 
ed circuit board as fast 
as bubble etching ma- 
chinery and the results 
are as good or better. 

MASTER CHARGE PHONE 
ORDERS WELCOME 317-297-2717 

iLiLiL*#tF*® ®sF#******rt*if+F**** 
AT LAST..... . 

COMPLETE LINE OF 

STAMP -IT ETCH -IT DIP IC SOCKETS 

A DREAM COME TRUE 
No Previous PCB Experience Necessary 
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RAINBOW INDUSTRIES MADE UP A SE -D 400 KIT FOR THE 
PRINTED CIRCUIT BOARD MAKER WHO WANTS EVERY- 
THING . . And Just For You . 

One Complete Package Pictured Below 

SE -1 KIT 
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:2 PLUS. 
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ALL FOR 
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PRINTED CIRCUIT 

BOARDS 

G-10 FIBERGLASS 

Size 1 Side 2 Sided 

2"x 4" .25 .35 

3"x 6" .50 .65 

4"x 6" .65 .90 

6"x 6" .90 1.35 

6"x12" 1.50 2.50 

12''x12" 2.95 3.95 
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See March '79 "Radio -Elec- 
tronics" Hobby Corner for 
additional information on 
Stamp It, Etch It Method. 

# 
# 
# 
# 
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HAM 
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Take 6 
great books 
for 

CLUBI X295 
Communications, QSLs, or OSCAR? 

Start 

(values to $112.70) 
saving now with discounts up to 75% on hundreds of fact -filled volumes ... PLUS special Members' Bonus Benefits! 
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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 within 10 
days without obligation 

Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

"Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But .. , if you want an 
Alternate selection-or no books at all-we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

Bonus Specials. Take advantage of sales, events, and 
added -value promotions 

Exceptional Quality. All books are first-rate publisher's 
editions. filled with useful. up-to-the-minute info 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA 17214 
Please accept my Membership in Electronics Book 
Club and send the 6 volumes circled below, plus a free 
copy of 1981 Electronics Projects Calendar. I under- 
stand the cost of the books selected is $2.95 (plus 
shipping/handling). If not satisfied, I may return the 
books within ten days without obligation and have 
my Membership cancelled. I agree to purchase 4 or 
more books at reduced Club prices during the 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 lip 
(Valid for new members nnk. H1r01511 and Canada add 1.5',,.I 
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EQUIPMENT REPORTS 
continued from page 28 

light blue extruded -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 DMR- 
100 is powered by an 18 VAC input, from a 
wall -mounted plug-in power transformer. That 
reduces any chance of 60- or 120 -Hz interfer- 
ence. The DMR-100's $250.00 price is quite 
reasonable for an instrument of its high accu- 
racy and simplicity. R -E 

B&K-Precision ' o e 
Tri -Output DC Power 

Supply 

CLE 102 ON FREE INFORMATION CARD 

IF YOU THINK THAT A DC POWER SUPPLY 

is nothing but "a transformer + a rectifier + 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-Precision, Dy- 
nascan Corporation, 6460 West Cortland 
Street, 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 instrument that can be used in 
design labs, experimental work, and the like; 
it's also a handy piece of test equipment 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 output; 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 complete isolation, or 
they can be hooked in series or parallel for 
higher current -ratings. 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 output (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 TRACKING mode, though, 100% - 
tracking (where B = A) is at the counter- 
clockwise end of rotation of the "B" control. 
This means that, should you inadvertently 
switch from TRACKING 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 100% 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 conveniently 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. There is also a green jack-for an earth 
ground-on the front panel. Despite all that, 

continued on page 32 

PRECIS/ON e 
Microcomputer -Controlled 
Autoranging DMM Model 2845 

Computer stabilized accuracy to 0.1% 
Auto -perfection 
Selects range for maximum resolution 
Audible continuity indicator 
Built-in audible tone generator 
G-MOV overload protection 
Provides AC and DC voltage range protection to 
1000 VDC or AC peak 
Shielded in RF fields 
Accuracy maintained in RF fields 

... in stock and availabl 
Dual Trace 5 

30 MHz Triggered Scope 
Model 1479A 

e 

co 
U 
2 
O 
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U 

w ,(800)645-9518 
NY State call (5161 752-0050 855 Conklin St. Farmingdale. N.Y. 11735 

Ei< FI 
m 

30 

Sweep Function 
Generator 
Model 3020 

Long life, high reliability 
Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 
Microcomputer intelligence 
Designed around 4 -bit microcomputer. Analyzes 
stored data and range that provides greatest 
display resolution. Program memory capacity 
1024 x 8 bits of ROM supported by 48 x 4 bits of 
data memory RAM 

e for immediate delivery. 
Semiconductor 
Transistor Tester 
Model 520B 

Portable Digital 
Capacitance Meter 
Model 820 

Order with Confidence and get the Fordham Advantage! 
our 
Call 

prices 
for 

TOLL FREE FORD 
ma 

Master Charge 
VISA' BankAmericard 

VISA COD 
Money Order 

seer charge Check 
COD's extra 
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NOW AVAILABLE! 

WATT WIZARD" 
POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% -- AND YOU CAN EVEN SEE THE 
SAVINGS! 

For over a year now, in magazines 
and newspapers the world over, there 
have been 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." 

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 1/2 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." 

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." 

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 

National Aeronautics 
and Space Administration 

Patent No. 4,052,648 

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. 

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 Wizard to 
various locations. 

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. 

c 

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 with the manu- 
facturers 1 year limited warranty. 

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. Wire -in models for heavy duty 
motors are $6 more for each unit. Add 
just $2.50 postage/handling for each 
order (not each unit). 

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

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

days. If not completely satisfied, 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: 

800-257-7850 
(In New Jersey, Call: 800-322-8650) 
N.J. residents, add 5% sales tax. 

Or mail your order to: 
INTERNATIONAL SALES GROUP rnEcuv 

THE IMAGINATION PEOPLE® 

Dept. RE -1, Lakewood Plaza 
Lakewood, New Jersey 08701 
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G a 'ff e'T 
Directly comparable in both sonic qual- 

ity and test specifications with the most expen- 

sive and prestigious equipment, the Hafler 

amplifier and preamplifier are moderately 

priced, and further savings can be made by the 

option of assembling them from kits. 

These units are advanced designs using 

top quality components for consistent perform- 

ance and long-term reliability. For the kit 

builder, critical circuits are factory assembled 

and pre -tested, making a simple, enjoyable as- 

sembly project, even for the novice constructor. 

Distortion has been virtually eliminated 

THE 

DH -200 POWER AMPLIFIER 
100 WATTS/CHANNEL 

STATE OF THE ART 
COMPONENTS AT 

AFFORDABLE PRICES 

from these designs, and particular attention 
has been paid to reduction of all forms of tran- 
sient and interfacing distortions, so that input 

sources and loudspeakers do not impair the 

specified performance. 

Detailed literature is available free on 

request. And, if you send $1 to cover handling 

costs, we will send an extensive compilation of 

test reports by independent reviewers includ- 

ing both laboratory and listening tests. We will 
also include a kit construction manual (normally 

$3) so you can judge the feasibility of assem- 

bling our kits. 
Available through selected dealers. 

DH -101 PREAMPLIFIER 

- 
`l--'1 0 JM O / [(3COMPANY 

Dept. RE -1 5910 Crescent Boulevard E Pennsauken New Jersey 08109 
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EQUIPMENT REPORTS 
continued from page 30 

the instrument is not big and cumbersome; it 
takes up very little room. A supply like that 
can be used for a lot of useful things around a 
shop, and would be a fine and handy thing to 
have on hand. Manufacturer's suggested list 
price is $325. R -E 

lET Model CM -500f 
Capacnce Meter 

THERE WAS A TIME WHEN NEARLY ALL 

capacitance measurements were made using a 
balanced bridge. The procedure often required 
interpolation of values. It was an analog pro- 
cess, often introducing operator error. 

Times have changed. Instead of measuring 
capacitance indirectly by resonating a tuned 
circuit with the unknown capacitor, digital cir- 

ati ati ati ati ti ati ORDER FORM ti 
1 

i 
Electronics Paperback Book Club 

Quality Paperbacks at Affordable Prices 
IQ $15 fora 15% discount 

I ve checked off the book I want FREE and have included my 
$15 membership fee. I understand that this fee makes me a 

Imember of your book club for one year and thatduring that time 
I can order as many books as I want and deduct 15% from the list 
price. 

i CASH NOW I've checked o 

To order from this ad: Check off the books you want. Total the prices. Add 
Iin 250 per book for shipping. NY State residents add Sales Tax. Total it up, 
enclose your check and mail. 

IC 555 Projects (Expanded Edition) $4.50 I Handbook Of IC Equivalents and Substitutes $1.95 
First Book Of Diode Characteristics, Equivalents & Substitutes $2.95 
28 Tested Transistor Projects $2.96 
50 CMOS IC Projects $2.95 I A Practical Introduction to Digital IC's $2.95 
Beginners Guide To Building Electronic Projects $3.50 
Essential Theory For the Electronics Hobbyist $3.50 I 1st Book Of Transistor Equivalents and Substitutes $1.50 
2nd Book Of Transistor Equivalents and Substitutes $2.95 
How To Build Your Own Metal & Treasure Locators $2.95 

IORDERING INFORMATION 

How many books have you ordered 

ITotal Price 

IShipping and Handling (35e per book) 

Subtotal 

ISales Tax (NY State Residents only) 

Total Enclosed 

$25 for a 20% discount 
I ve checked off the free book and have enclosed my $25 mem- 
bership fee. I understand that this fee makes me a member of 
your book club for one year and that during that time I can order 
as many books as I want and deduct 20% from the list price. I 

further understand that I can use my $25 membership fee as a 
credit toward future purchases. 

ff the books that I want to buy. 

52 Projects Using The 741 $2.95 
28 Tested Transistor Projects $3.50 
Electronic Calculator Users Handbook $2.95 
Handbook Of IC Audio Preamp and Power Amp Construction $2.95 
50 Circuits Using Germanium Silicon and Zener Diodes $1.95 
50 Projects using Relays SCR's and Triacs $2.95 
50 FET (Field Effect Transistor) Projects $3.50 

ElDigital IC Equivalents and Pin Connections $6.95 
Linear IC Equivalents and Pin Connections $6.95 
50 Simple LED Circuits $1.95 
How To Make Walkie-Talkies $3.50 
Popular Electronic Projects $3.50 
Electronic Music and Creative Tape Recording $3.50 
Projects In Opto Electronics $3.50 

i 

MAIL TO: 
ELECTRONIC TECHNOLOGY TODAY INC. 
17 Slate Lane, Central Islip, NY 11722 
No Canadian Orders 

Signature 

Name 

Address 

City State 
a 

Zip 
ss asssss a. a. ati ati w taaaMINIM ati a 
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cuitry can measure the fundamental property 
of a capacitor: its rate of charge. 

The new IET CM -500 autoranging digital 
capacitance meter does just that. By introduc- 
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 31/2 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 1 pF to 200,000 µF with 
0.1% accuracy (± 1 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 rejecting 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. 

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 unusually short. A 2200 µF electrolytic 
was read in only four seconds. 

The thumbwheel capacitance -offset control 
is a little touchy and required some getting 
used to. It is capable of introducing or sub- 
tracting approximately 50 pF, and some gentle 
persuasion is required to tease the control 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 circuitry is built 
around a 1 -MHz astable multivibrator (crystal 
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 µF), while the basic 2 -MHz 

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 IET Labs, Inc., 
761 Old Country Road, Westbury, NY 
11590. R -E 

Harada Electronic AM/FM 
Automotive Antenna 

416. 
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THE NAME "HARADA" PROBABLY DOESN'T SPUR 
instant recognition among most readers, but 
that company (1900 W. Artesia Blvd., Comp- 
ton, CA 90220) claims to be the world's larg- 
est antenna manufacturer! 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, 
gutters, 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 manufacturer in 
the western world. 

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

continued on page 34 

Beauty Deep Down Inside 
100 nsec. ielay line 

Full mu -metal shield 

Time/division 
circuit triggers 
beyond 35 MHz 

5" CRT with 
P-31 phosphor 

Rigid welded frame 
protects circuitry 

Dual Trace Scope Model WO -5 
The 15 MHz scope with more accuracy, 
convenience, versatility and a broader 
voltage capability (DC thru 600V) than 
others costing more money. Calibrated 
X -Y capability. Built-in delay line allows 
for viewing the full input waveform. 
"Undershoot and overshoot" can be 
seen and analyzed. Unique simplified 
trig hold and adjustment control with 
LED indicator show trig polarity at a 
glance. Two direct/X10 LoCap probes 
supplied. 
Also available: 
Single Trace Scope, WO -527A, $599. 

See your local VIZ distributor 

PCB mounted switches 

Fully regulates 
power supply 

Glass PCB with 
socket -mounted ICs 

for easy service 

FROM THE 

WIZARD OF VIZ 

Beautifully functional 
on the outside too 

VIZ VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 

CIRCLE 34 ON FREE INFORMATION CARD 
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In An Insta 
YOU CAN SAFELY PLUG AWAY 

WITHOUT OVERLOADING 
COMING ÚP Ñ 

You can do it thanks to SGL WABER® 
multiple outlet strips. There are over 
100 versatile models with unsurpassed 
quality workmanship. Each exceeds 
National Electrical Code standards and 
is safety tested. Ideal for organizing 
your work area and having extra 
outlets exactly where you want them. 
Over 2,000 electronic distributors carry 
the SGL Waber line. Send for our free 
24 -page catalog, today! 

SGL WABER Electric 
A division of SGL Industries. Inc. 
Dept. H-300 Harvard Avenue 
Westville, New Jersey 08093 
(609) 456-5400 
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CP/IO-1 
An S-100 system card, wired and 
tested that will outperform the mass 
market systems in versatility, price 
and speed. It 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'/4" drives. (Shugart, Memorex, 
BASF, Siemens, Wang). Also fea- 
tures EIA RS232 port (110 to 9600 
baud), fully vecored interrupts 
(TMS5501), on board digital data 
separator, 2K bytes EPROM, 24 fully 
handshaked 10 lines, dual mapped 
10, cassette interface on board, fully 
buffered $495.00 

arkon 
kits 

All ARKON kits are complete with PCB. 

Logic Probe Kit, with case.... $24.95 
RS232 to UL Converter Kit ..$ 9.95 
VD -1 Video Modulator Kit $ 8.95 
ETI Sound Generator Kit $44.95 

ASC II KEYBOARD KIT 
60 key complete ASCII character set. 
Highest commercial quality key 
switches. Uses a KR 2376 ST en- 
coder IC. Output compatible with 
TTL. Caps lock for upper case alpha 
characters. Repeat key. Parity and/ 
or data invertable. Positive and nega- 
tive keypressed and strobe signals. 
Requires +5V to +30V at 100mA 
Complete kit all parts 599.95 

COLOR VIDEO MODULATOR 
The ultimate APPLE 11 color modula- 
tor. Provides proper level shifting to 
clean up the familiar smearing effects 
of simpler modulators. Available at 
the same price. 
Assembled and tested with die cast 
case $49.95 
Kit $24.95 

S-100 MOTHER BOARD 
Exclusively ARKON's, the A6S100 6 
slot mother board, designed for the 
system builder using modern boards 
where few slots are required. Provi- 
sion for semi -active termination. 
A6S100 $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. Transformer 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 

Send certified cheque, money order, Chargez, Master Charge ... include 
expiry date, card number and signature. We process only prepaid orders. 
Minimum order S10.00 Add 5%(minimum $2.00)for shipping and handling. 
Ontario residents add 7% sales tax. All prices subject to change. 
Dealer inquiries welcome. 

409 Queen Street West, Toronto, Ontario Canada, 
M5V 2A5. Tel. (416) 868-1315. 
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EQUIPMENT REPORTS 
continued from page 33 

Studying the specifications, we discovered that 
the little telescoping whip contains a base - 
mounted preamplifier designed to increase 
AM and FM signal strengths. Gain is specified 
as 15 dB on FM, and 10 dB on AM. Fully 
extended, the antenna is only 16 inches long. 
For protection, 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 attach to the vehicle's 12 -volt 
power system. 

The EA -50 is designed to be mounted as a 
replacement or supplementary antenna on any 
of a variety of locations on a vehicle. The illus- 
trated literature which accompanies the anten- 
na shows a number of recommended positions, 
including front or back fender cowls, rear 
trunk 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 mounting must be provided by the 
screws. If the antenna 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 running 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. 

After the antenna is installed, the element is 

extended, and the antenna is positioned by 
hinging it through several decent positions 
until the desired angle is attained. 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 
(German/English), and provides adequate 
mounting 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 terms of 
ability to deliver strong signals on both bands. 

In addition, the antenna worked quite well 
on signals 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 - 
frequency signals in the 200-400 kHz 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 -broadcast, and rejects signals 
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outside of that range quite sharply. 
We would judge the best application 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 

Tri-Star Tiger 500 
Capacitive Discharge 

Ignition 

CIRCLE 105 FREE INFORMATION CARD 

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 electronic. 

The Tiger CDI (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. Tri-Star, the manufacturer, 
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 
CDI 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 CDI 
system. 

The CDI 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 µSec. There is .15 Joules of 
power available for each pulse. Minimum fir- 
ing voltage is 5.5 volts. Output voltage (using 
the original ignition 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 CDI weighs 2 pounds and 
measures a compact 41/2 X 3 X 5 inches. 

The Tiger 500 is available both factory - 
wired, and as an easy -to -assemble kit. The PC 
board is clearly 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- 

ous kit -building experience. It took him 11/2 

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 CDI unit fully on a test vehicle. Direc- 
tions were reasonably clear, although 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 

Tiger CDI: Proper grounding, removal of 
interference -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 was a 1975 Toyota Corol- 
la station wagon. Several nearby hals would 
make an ideal track for time trials. 

In all, eight time -trials 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 literature said that im- 
provements of up to 15% might be realized, 

continued on page 104 

HOBBB!uccu1 
The modular, ci 

building system r ere h bby 

a 

Be careful. 
Your hobby is 

obsession. 
about to become an 

For a free catalog and the 

name of your nearest Hobby- 

Blox dealer, call Toll Free 
call 

collecctt [216) 800 354-21p1. 

@AP PRODUCTS INCORPORATED 
1980 

Tne 14 modular units in the 
eystem 

solderless, Hobby 
cross- 

indexed.-BloxTPrare ojecteds s go faster, 

easier. 
For the beginner, 

gnÖnhee re ine te - 

grated 

a 
two 

starter packs. cp á h has i 
one for 

s own 
discrete 

components. 
10 protect booklet. 

glox, 
Once you get into oHobbo get 
look out. You re g 9 

hooked. 

Free Project -of -the -Month to Hobby-Blox purchasers! 
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A P PRODUCTS INCORPORAFED 
9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
[21 6] 354-2101 
TWX: 810-425-2250 

In Europe. contact A P PRODUCTS GmbH 
Baeumlesweg 21 0-7031 V1kil 1 W. Germany 

www.americanradiohistory.com



THESE ARE NOT 

NOME -MADE TRAINING DEVICES. 

THESE ARE PRODUCTION MODEL 

MICRO- SYSTEMS. 
NO OTHER NOME STUDY SCHOOL 

OFFERS THEM EXCEPT NTS. 
/111111111 1111111 Ì11111111i111111 
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2 -Meter FM Transceiver 

IN FACT, NTS 

PROGRAMS 

ELECTRONICS 

INCLUDE THE 

WIDEST ARRAY OF SOLID-STATE 

AND DIGITAL EQUIPMENT EVER 

OFFERED BY ANY HOME STUDY SCHOOL. 

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. 

TECHNICAL 
SCHOOLS 

MULTIMETER M-1200.... 

RANGE FUNCTION +. 
Digital Multimeter 

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 Technology Course. 

3. The NTS/KIM-1 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. Available in NTS's Master Course in 
Electronic and Industrial Technology. 

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

Simulated TV Reception 

TECHNICAL -TRADE TRAINING SINCE 1905 ¡.. 

Reel dent and Home -Study Schools 
4000 SO. FIGUEROA ST.. LOS ANGELES, CA. 90037 

TS 
tR 

te, 
nsnq 

/ú 

NATIONAL TECHNICAL SCHOOLS I 
4000 South Figueroa Street. Dept. 206-011 

Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 

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

Name 

Address 

Apt 

State 

Age 

City 

Zip 

Check if interested in G.I. information. 
Check if interested ONLY in classroom training in Los Angeles 

II. J 

www.americanradiohistory.com



Beckman brings a 
new dimension to hand held 

Digital Multimeters 

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 TECHTM 330 multimeter with 
true RMS capability and many more fine 
performance features for just $210. 

Unlike most multimeters calibrated to read only 
the true power content 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 switching power 
supplies, flyback power circuits, SCR or TRIAC 
controlled power supplies or any other circuit 
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 -the -line multimeter. 

Measurement Comparison Chart 
Waveforms 

(Peak = 1 Volt) 

Average 
Responding 

Meter 

Beckman 
TECH 330 

Correct 
Reading 

Sine Wave ^ ¡1 

Wave 

0.707V 0.707V 0.707V 

Full Wave Rectified Sine 
0.298V 0.707V 0.707V 

Hall Wave Rectified Sine Ware 

o 1\- /\_/-\___7--- \.___(--\_ 
0.382V 0.500V 0.500V 

Square Wave 

0 
1.110V 1.000V 1.000V 

Triangular Sawtooth Wave 
n ^ n n n n 

0 
0.545V 0.577V 0.577V 

You also get 0.1% basic dc accuracy, instant 
continuity checks, 10 amp current ranges, a 
separate diode test function, 22 megohm dc input 
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. 
That's why Beckman designed it tough enough 
to go the distance. 

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

Add another dimension to your world of 
electronics. Visit your Beckman distributor today 
for more information on the TECH 330 and 
Beckman's complete 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 
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PAY -TV 
DECODER 
Pay -TV puts cable -quality programming on the 
air. This is the inside story of the methods used 
by broadcasters to insure privacy. 

D. LANDFEAR 

ONE OF THE FASTEST GROWING TV MAR- 
kets today is the subscription -TV. or 
pay -TV, business. Most pay -TV broad- 
casters use one of the standard UHF 
or VHF channels but transmit an en- 
coded, or scrambled, picture. In order 
to watch those scrambled signals, a 
subscriber needs to have a decoder 
attached to his set. Subscription TV is 
much like cable TV...without the 
cable. 

New pay -TV stations are coming on 
the air every month; and with over a 
million subscribers already watching, 
the prospects for still more stations are 
indeed good. All of those stations offer 
approximately the same fare: During 
prime time they show full-length movies 
and special -event features, such as 
night-club acts and sporting events. 
A special bonus for their monthly sub- 
scription fees is that the subscribers 
are never subjected to commercials. 

Pay TV isn't based on any new tech- 
nology: indeed, the technique of scram- 
bling TV pictures is almost as old as 
TV itself. In the past there have been 
at least a dozen different pay -TV 
schemes that have come and gone be- 
cause of cost, complexity, or market 

NOTE: 

The legality of the use of pri- 
vately -owned devices to decode 
subscription TV broadcasts is 
currently the subject of much de- 
bate and pending litigation. The 
subscription companies have 
taken the position that decoding 
of broadcasts without payment is 
"theft of service" and the FCC has 
issued a notice to the effect that 
subscription -TV decoders are sub- 
ject to FCC approval. 

This article merely explains how 
such decoding devices are built 
and used, and you should obtain 
independent advice as to the pro- 
priety of its use depending upon 
your individual circumstances. 

conditiois. However, current tech- 
nology has played a part in the recent 
success of those systems: Decoders in 
use today are a complete receiver 
which merely 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 
sync, video, audio, and other signals. 

Presently, five different encoding 
schemes have been authorized by the 
FCC: at least three of them are in use 
now. All of those systems use essen- 
tially the same approach to encoding 
the signal. Either the audio channel is 
taken off the main channel and put on 
a subsarrier, or another audio channel 
is added somewhere in the composite 
signal, usually below the video carrier. 
The video is encoded by removing, 
suppressing, or masking the sync 
pulses: that disables the receiver's 
sync -separator circuit. A viewer who 
received such a scrambled signal on 
a normal receiver would see no co- 
herent picture and would probably 
hear a "barker" or announcer telling 
him how much he was missing by not 
being a subscriber! 

Copyright 9 1979 by Orion Picture Company 
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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 on a second TV re- 
ceiver tuned to the channel 3 or 4 out- 
put of the adapter's RF modulator. 

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. 

All three of the encoding systems 
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 
involved are applicable to all of them. 

To determine whether the system 
used in your 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- 
ably dual -trace) to observe the video 
waveform. If it matches that shown at 
the bottom of Fig. 1, once again, you're 
on the right track. 

"BLACKER 
THAN BLA_CK_" 

(HORIZ. SYNC) 

BLACK r atoll 
LEVEL I 

WHITE____ 
LEVEL 

BLACK____ 
LEVEL 

WHITE 
LEVEL 

1 

r 

It 

kr--F- HORIZONTAL SYNC 
I I 

-1-11 l'«-COLOR BURST 

- ice-HORIZONTAL BLANKING 

I's ONE LINE 

FIG. 1-NOTE DIFFERENCES in horizontal -blanking intervals between normal (top) and encoded 
(bottom) signals. 

I 

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 order 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- 

pI+IINpINhlllüI 1IIIIIIolr0od 
II 

Ip11101 

b 

VIDEO 

a 

IIN "I""' 
I 
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sary to transmit synchronizing (or 
sync) pulses. Those pulses are used to 
insure that the scan begins at precisely 
the correct time. Both vertical- and 
horizontal -sync pulses are used for this 
purpose. 

A vertical -sync pulse defines the 
beginning of each frame and field (half 
a frame) and a horizontal -sync pulse 
defines the beginning of each line. In 
addition to sync pulses, there is an 
additional signal called a blanking 
pulse. To understand the purpose 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 retrace 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 happens? 
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. 
1, which represents about 11/2 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- 
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PARTS LIST 

Resistors V2 watt, 5% 
R1, R28-470 ohms 
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, R20-10000 ohms 
R14-R16-not used 
R17-2200 ohms 
R18, R19-not used 
R22-75 ohms 
R23-100 ohms 
R24, R25-240 ohms 
R29-1000 ohms 
Capacitors 
Cl, C15 -10µF, electrolytic 
C2, C8-1.0 µF electrolytic 
C3-0.033 µF ceramic disc 
C4-0.003 µF ceramic disc 
C5-470 pF, mica 
C6, C7 -0.022µF ceramic disc 
C9-0.0047 µF polystyrene or mylar 
C10-0.0047 µF polystyrene or mylar 
C11-100 pF ceramic disc 
C12 -C14, C27-0.1 µF ceramic disc 
C16, C17-not used 
C18-22 pF ceramic disc 
C19, C20-0.001 µF ceramic disc 
C21-56 pF mica 
C22-82 pF mica 
C23, C26, C28 -C30-0.01 µF ceramic disc 
C24-1000 µF electrolytic 
C25-6.8 µF tantalum electrolytic 
Semiconductors 
D1 -1N914 
D2-not used 
D3 -D6 -1N4001 
LED1-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 positive regulator 
Q1-not used 
Q2-MPSA05 
L1-0.068 µH slug -tuned coil (21/2 turns 

#18 wire on 1/2 -inch form) (J.W. Miller 
48A77MPC or equivalent) 

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

S1-SPST switch 
S2-SPST or DPST 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. 201-654ó008) or 
Sterling Technology, POB 5929, Incline 
Village, NV 89450 (Tel. 800.538-9787 
except CA. CA residents call 800-662- 
9238): Etched & drilled, solder -plated 
PC board with Instruction manual, $20.00; 
PC board only, $15.00; klt 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. 2-ALTHOUGH DESIGNED for other purposes, the LM1800 and LM1889 can be used in decoding 
applications. 

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- 
cuits in the TV set. With a normal 
signal, the set's circuitry expects to 
see the color -burst signal during a 
specified interval. If it doesn't recog- 

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 
levels. That can be accomplished very 
simply by momentarily increasing the 
gain of the TV receiver during the 
horizontal -blanking interval. The trick 

www.americanradiohistory.com



+12V 
IN 

C11 

100p c 
13 

LEDI 14 

+ 2V 

R1 

47052 

.1.C.LC2 T 10µF 41-1µF 

7 

R28 
47052 i,c 2 

C4 
.003 ^ 

4,4_4"tere 

rctz 
0.1 

10 

1 C3 

IC1 

.rr18(10 

- CE 

Cs 
[22 

K 
eF4 
13E 

C7, .L22 

K 
35 

j 
3.lK 

11 

10 

1033 
12 

R2 R3 

li 

10K 2.2K 

C5 
470pF 

5 a 
C12 35 
0.1 IEK 

i 646 

M- . _ 3 

C14 R -U 
0.1 1`K 

311 
OE ( 

2 

R3 
1CK 

---1Nv- 12V 

C15 012 
10µF 10K 

IC2-a 
1/2 74123 

12 

1C2 -h 
1/2 74123 

R27 
100K 

VV 

IC3 

LM741 

6 

02 NC 

MPS A05 

+12V 

R20 R23 
10K 10052 

C9 

.0047 

R25 
24052 

C20 _L R24 
.001 24052 

+12V 

R21 
1K 

C18 

+12V 

2 

3 

: L1 

.068µH 
ººº,+ 

C21, 56pF 

B 

)1--3 

4 

13 

12 

10 

IC4 
LM1889 

10C 

C:C-; 

R2& 
1 iK 

éC 

E2rF 

+I2V 

15 

16 

5 
ì 

14 

VN 

6 

7 

C19 R22 R29 

.0017552 11: 

11 

=s 

FIG. 3-A SIMPLE PAY -TV DECODEIR uses just four IC's and a transistor. 

is to know exactly when to increase the 
gain. Since the video signal is such that 
the blanking pulse is almost unrecog- 
nizable, perhaps we should look else- 
were. 

Ai unscrambler 
Let's digress for a bit and talk about 

the sound. As you will see, there is a 
very important correlation between the 
sound and the restoration of the sync - 
and blanking -pulses.. Program audio 
is transmitted via a 31.5 -kHz sub - 
carrier. The information on that sub - 
carrier is a double-sideband, sup- 
pressed -carrier signal. In order to 
demodulate it, a reference signal, or 
pilot carrier, is required. The frequency 
of that pilot carrier is one-half the 
modulating -carrier frequency (31.5/2 = 
15.75 kHz). That number-15.75- 
is the horizontal -line frequency we 
talked about earlier, and represents 

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

The pilot -carrier 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 turn 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 
gain of the TV receiver during the 
horizontal -blanking interval, restoring 
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 

used to retrieve the signal. The only 
difference between the stereo system 
and this system (other than the choice 
of frequencies) is in the way the signals 
are retrieved on the output. In a stereo 
system, the main -channel signal is 
added to the sub -carrier signal to pro- 
duce two separate channels. In the 
unscrambling application, the main - 
channel signal is subtracted, and only 
the subcarrier signal is used. 

Block diagrams of both the LM1800 
PLL stereo decoder and LM1889 TV 
video modulator IC's are shown in 
Fig. 2 to help you understand 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 broadcast. The 
outputs from the TV's audio and video 
detectors are connected to points "A" 
and "V" respectively. 

The signal from the TV audio detec- 
tor is applied to pin 1 of ICI, a PLL 
FM -stereo demodulator, through CI1. 
a 100 -pf coupling capacitor. That ca- 
pacitor removes most of the main - 
channel information while allowing the 
high -frequency subcarrier and pilot 
carrier to pass through. The pilot car- 
rier is used to phase -lock a 15.75 -kHz 
oscillator that's part of ICI. The free - 
running frequency of the oscillator is 
determined by R2, R3, and C5. Phase - 
lock is indicated by LEDI, which lights 
when lock occurs. 

The audio outputs appear at pins 4 
and 5 of ICI; they would normally be 
the left- and right -channel outputs if 
a stereo signal were being decoded. 
However, since the intent is to recover 
only the subcarrier audio, those signals 
are applied differentially to a 741 op - 
amp, IC3. The main -channel compo- 
nent is in phase at both the inverting 
and non -inverting inputs and is can- 
celled out by IC3. Since the subcarrier 
signal is 180° out of phase with itself at 
those two pins, it is not cancelled and 
appears at the output of IC3. 

Next month we will finish discussing 
how the decoder works 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 

"Now tell me how smart you are!" 
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Microprocessor -based tech- 
nology is making your car's 

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

improvements, too. 

FIG. 1-FORD'S MICROPROCESSOR CONTROL UNIT controls carbon mor oxice, hydrocarbon, and 
nitrogen -oxide 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. 

MARTIN BRADLEY WEINSTEIN 

hooking Under the Hood 
LAST MONTH, IN PART ONE OF THIS FOUR - 

part series, 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 electronics is being applied un- 
der the hood-engine controls. 

Ford claims the "fastest and most 
versatile interactive 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 injection." 

Cadillac, the creme de la creme of 
GM, claims to provide 1981 model 
buyers "with one of the most advanced 
engine control, fuel -metering, 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 neN technologies. 

The Ford EEC and MCU 
Like so many other improvements in 

the engine compartment, Ford's Micro- 
processor Control Unit (MCU)-shown 
in Fig. I-and Electronic Engine Con - 

MICROPROCESSOR CONTROL UNIT 

FIG. 2-FORD'S ELECTRONIC ENGINE -CONTROL system senses internal and external 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. 
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SHOULD ANYTHING EVER MALFUNCTION it this Cadillac engine, an Electronic Cortrol Module 
will take over and do its best to keep the car running until service can be obtained. 

trot (EEC) system-shown in Fig. 2- 
evolved from stiff federal emission re- 
quirements, and even stiffer ones in 
California. 

The MCU 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 - 
III on 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 controls 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 rep aces the carburetor with a complex 
pod of electronics, sensors and electromechanical devices. 
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provements, according to Ford VP 
John Betti. "It will be several times 
faster than our present system, have 
20% more memory efficiency, and it 
will accomplish that with two-thirds 
fewer LSI chips...meeting more strin- 
gent emissions 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 remarkable accumulation of 
technology. 

EFI controls the amount of fuel 
pumped from the tank, the mix, and the 
spark advance; 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 system, no separate wide- 
open -throttle metering system, no 
diaphragm -type fuel pump, and no spe- 
cial starting procedure. See Fig. 3. 

There are three major parts 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, 
pressure -regulating valves, spraybars, 
and an automatic 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 deliver 
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 portion of it 
(see Fig. 5) and delivers the fuel at 
21 pounds -per -square -inch at idle 
through the fuel -flow sensor 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- 
duce an even flow of fuel at low 
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FIG. 4-THE AIR -CLEANER AND THROTTLE -BODY assembly in Chrysler's Electronic Fuel -Injection 
system contains the fuel -control pump and power electronics, fuel -flow sensing, pressure -regulating 
valves, spray bars, and automatic idle speed motor. 
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FIG. 5-FUEL FLOW in Chrysler's Electronic Fuel -Injection system is measured, monitored, metered, 
and manipulated by electronics. 
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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 decreases, providing air -flow data to the combustion computer. 
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FIG. 7-CHRYSLER'S FUEL SENSOR is essentially a paddlewheel flowmeter with an optoelectronic 
interrupter providing a pulse rate proportional to fuel -flow rate. 

FIG. 8-SIGNAL PROCESSING in Chrysler's EFI system. Block diagram gives you some Idea of the 
complexity of the system. The air and fuel one -shots are of opposite polarity, resulting in a con- 
tinuously variable net charge on the integrator and extremely fine control of the duty cycle of the 
drive puise to the pump -control transistors. 
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FIG. 9-CADILLAC'S MODULATED DISPLACE- 
MENT system activates 4, 6 or 8 cylinders, as 
required. 

speeds. At higher speeds, a second 
spraybar, the power spraybar, opens 
to deliver the full amount of fuel at 
the correct 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 volume of flow. The air and fuel 
sensors are shown in Figs. 6 and 7. 

Three additional sensors cl*ange 
the volume readings to mass read- 
ings. Basically, the signals from the 
two flowmeters trigger one-shot 
pulses of opposite polarities. Those 
are fed into an integrator, which 
controls the pump motor. The block 
diagram of the signal processor is 

shown in Fig. 8. 

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 
318 CID V-8 engine. If you're fascinated, 
stop by a dealer for a look under the 
hood. 

Cadillac's DFI and MD 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 - 
manifold 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 irtlto 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 81 
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COMPUTER/TV 

Economics is the area of social 
sc t ence wfi t ch deal s w- t h: 

"Political Economy " 

Economics my be ignored, until 
disturbances occur which affect 
our prosperity, or our jobs. 

uNI IQtFACE 
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 area, 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 reference 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 logic -"lows". 

The complete circuit is shown in Fig. 
2. The composite video signal from the 
computer is input at J1 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-level part of 
the composite video signal, ICI pro- 
duces an output pulse for each 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 portion of the 
signal. That resistor is variable so as 
to make it easy to define the threshold 
level at which black turns to white. 

Two outputs are available 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 inversions restore 
the signal to its original polarity.) 
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CHARACTER DOTS PARTS LIST 

WHITE LEVEL 

BLACK LEVEL 

SYNC - - - - --- 
II F- HORIZONTAL BLANKING 

HORIZONTAL SYNC 

1 VOLT (NOMINAL) 

0.5 VOLT (NOMINAL) 

FIG. 1-COMPOSITE VIDEO SIGNAL from computer's video board has three main components: 
sync, black, and white. 
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COMPONENT LAYOUT is not critical. Tie -strip at upper -right holds bridge rectifier. Use of DIP headers 

simplifies mounting and connection of resistors and small capacitors. 

+5V (COMPUTER -SIDE) 

COMPOSITE 
VIDEO 
INPUT 

nV 

J1 

R1 
C 4.7K 

3 
8 14 

Q21 

R3 

5K 

102 

NE529 

6 

-8V 

R2 
4.7 K 

R4 
10052 

8 

ICI 
NE529 

+5V (TV -SIDE) 

7.8 

9 

R5 

10 5602 
VIDEO 

14 RE 

9 
56052 

We 
SYNC 

6 10 

104 

5092-4360 

5 

1 

R7 

3.6K 

_ 
- 8V 

NOTE: 
COMPUTER -SIDE GROUND 

I 

TV-SIDE GROUND 

7 8 
R8 
2.2K 

IC3 
5082-4360 

3 5 

ICS 

7805 

C5 

0.1 

R10 
2.2K 

RO 

10K 

Resistors 1/4 watt, 5% 
R1, R2-4700 ohms 
R3-5000 ohms trimmer potentiometer 
R4-100 ohms 
R5, R6-560 ohms 
R7-3600 ohms 
R8, R10-2200 ohms 
R9-10000 ohms 
Capacitors 
Cl, C2-1000 µF, 15 volts, electrolytic 
C3-05-.1 µF 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 - 

isolator (Hewlett-Packard) 
IC5, IC6-7805 five -volt positive voltage 

regulator 
T1 -12.6 -volt, 100 mA, center -tapped 

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

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

NOTE: If unavailable from your usual 
supplier, the optoisolators 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 optoisolators, IC3 and 
IC4. Those IC's can sink 13 mA with 
just 5 mA of input current, and that is 
well within the drive capabilities of the 
NE529 comparators. 

The video recombining network, 
continued on page 80 

I I YPICAL TV 
I CONNECTION 

+12V (TV -SIDE) 

TO CONTRAST 
CONTROL 

TV VIDEO AMP 

S1 

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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YOU SHOULD HAVE YOUR OWN VERSION OF 

Unicorn -1 in action by now, and have 
probably been using this time to practice 
controlling 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 control (R/C) and/or for com- 
puter control-the computer beipg either 
part of the robot or external to it and 
transmitting 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 S1 and the barrier strip 
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 interest in the project! 

Electronic embellishments 
Flashing lights always attract attention 

and-you can admit it-that's what 
you'd like your version of Unicorn -1 to 
do. We'll consider two different LED - 
indicator circuits: one to show that the 
arms are in motion, and in what direction 
they're moving; the other (just) to attract 
attention by announcing that Unicorn -1 

is "alive." 
The first circuit, which shows that the 

shoulder -motors have been activated, is 
presented in Fig. 42. You'll remember 

NOTE: 
01-04 
1N4001 

04 

R1 

47052 

FIG. 42-MOTOR-DIRECTION INDICATOR uses 
twelve volts. Diodes and resistor reduce volt- 
age and current to safe levels for LED's. 

dNIcoIlrnI -1 
IOBOT 

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. 

JAMES A. GUPTON, JR. 
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PARTS LIST-MOTOR-DIRECTION 
INDICATOR 

R1-470 ohms, watt 
D1 -D4 -1N4001 
LED1, LED2-jumbo LED's (different col- 

ors) 

13/8 INCHES 
FIG 43-WHEN YOU MAKE THIS BOARD, be sure 
that pads do not touch rectangular 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 detects 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, LED1, and 
through D3, causing LED1 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- 
et diode, for that matter-current flows 
from the cathode to the anode. 

Current -limiting resistor R1 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 
D1. Use different colored LED's for 
LED1 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-ONE SMALL PIECE of board holds two complete motor -direction indicators. Current - 
limiting resistor is visible at top -left of board, above LED. 

4 

2.2µF 

2 

4 

5 

+5V 

24 

14 

7400 

7 

3 4 

6 5 

16 

74LS193 

14 

20 

21 

22 

23 

12 

FIG. 46-SEQUENTIAL-FLASHER CIRCUIT uses 74LS193 up/down counter to drive 4 -to -16 -line 
decoder. 
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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 µF, 16 WVDC, electrolytic 
Semiconductors 
IC1-555 timer 
IC2-7400 quad NANO 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 

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

One of the best attention getters 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 sequential -flasher circuit in the 
original Unicorn -1 uses four IC's and five 
external components to operate 16 
LED's. Its schematic is shown in Fig. 46. 
Resistors R1 and R2, working together 
with capacitor Cl, determine the rate at 
which the 555 timer IC will cause the 
LED's to light, and R3 is the current - 
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 operation, they will light 
starting from the bottom -right, going up 
the column, then jump to the bottom of 
the next column, etc. When the last LED 
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 construction board 
using wire -wrap techniques. If you have 
never done any wire -wrapping before, 
this would be a good place to start 
because of the simplicity of the circuits. 
(Articles on wire -wrapping techniques 
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, stripped at 
both ends and tack -soldered to the wir- 
ing- or foil -side of the board. 

A few words about power supplies for 
those circuits: TTL IC's are very particu- 
lar about their working voltage-it 
should be five volts, ±5% (4.75-5.25 
volts). While five volts can be derived 

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

3 INCHES 

R3 

9__J)9 ii i 
4 1 , 

1. iii1m 
s' o- 

Rz 

CI 

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

LEDI-LED16 

FIG. 49-NINE JUMPER WIRES are required on sequential -flasher board. "Odd" LED at left can be 
ommitted without upsetting anything if symmetrical layout is desired. 
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ICI 
7476 

_3 

C 

q 
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IC2 

7476 

C , 1 

lt 

+5V 

R1 

3 

1kHz 
CLOCK 
SIGNAL 
011T 

from the 12 -volt supply by means of a 

dropping resistor, that method leaves 
itself open to fluctuations, depending on 
how much of a load the rest of the robot's 
electrical and electronic parts present to 
the battery at any given time. It's better 
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 addition of an intermedi- 
ate resistor to drop the 12 volts to eight 
would ease the load on the regulator. 

Other 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- 

+5V 

_E 

C 
I 1 

p 
O 

01-04: 
2N2222 

+12V 

FIG. 50-TWELVE-VOLT LINE goes to end -effector control switch (see text). Five -volt supply is 

derived from circuit -side of this line through 7805 regulator, not shown. 

1 INCH 

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

C 

+5V 

1 

R2 

R1 

IC1 

1kHz 
OUT 

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

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

-2-1/4 INCHES 

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

pulses, is identical to the 555 -IC section 
of the LED sequencer board, except for 
the values of R1 and Cl, 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 transistors QI -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 
parts placement diagrams for the two - 
board circuit. The 12 -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. 
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PARTS LIST-STEPPER MOTOR 
CONTROLLER 

All rsistors 'i. watt, 5% 
R1-100,000 ohms trimmer potentiometer 
R2-1000 ohms 
Capacitors 
C1 -0.068µF, 10 WVDC, any type 
Semiconductors 
IC1, IC2-7476 dual J -K flip-flop 
IC3-7475 quad latch 
IC4-555 timer 
Q 1 -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 Visa accepted. 

0'. 

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

2.00 

ALL DIMENSIONS IN INCHES 

Item 

Stepper mo 

Shaft 

Beari 

Gear 

Note: small 
gear come 
stepper m 

Solid steel 

PARTS LIST-STEPPER MOTOR ASSEMBLY 

Size Quantity 
Supplier's 

part no. Supplier 

tor 12 VDC, 0.9°- 
step 

1 Haydon 31612 
or 31618, or 
equivalent 

OL 

3/,6 -in. diam. X 1 0 
1 inch 

mating 
s with 
ator 

3/i6 -in. I.D. 

.593 -in. diam., 
36-T, 64 
pitch, 3/,6 I.D. 

2 

1 

B2-9 

P64A19-36 

(JA , 

AO, 

Are 20 gauge 5 inches OK 

end -effector. The next time the circuit is 
activated, the end -effector closes again, 
but the wrist turns the other way. 

The end -effector and wrist actions can 
be made independent of each other by the 
addition of another switch to the control 
console. 

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

60 

1.25 

2.35 

FILE TO 
MOTOR SHAPE 

i 

FIG. 55-SMALL GEAR ON STEPPER -MOTOR SHAFT does not have to be purchased separately-it 
comes with the motor. Note use of bearings through first cross -bar rod. 

In practice, when the switch control- 
ling that end -effector is thrown, the 
"hand" closes and the wrist begins to 
turn. Returning the switch to the "off" 
position stops the motor and opens the 

9-T (nine -tooth), 64 -pitch 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 3/i6 -inch diameter 

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 

®Kl Local hardware or building supplies 
store 

(ID Haydon Switch & Instrument, Inc. 
1500 Meriden Rd. 
Waterbury, CT 06705 
(Write for list of distributors) 

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 
through 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 attached to the solenoid to allow free 
rotation. 

To mount the stepper motor and rotat- 
able end -effector, the end cross -bar rod 
has to be drilled for the bearings and 
shaft, and the next cross -bar rod up 
should be filed to accept the shape of the 
motor. The motor is clamped and/or 
bolted to the arm assembly. 

In the next installment, in preparation 
for radio- and computer -control, we'll 
describe motor -control circuits that oper- 
ate from logic -level signals, and start 
making radio -control system. R -E 
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THE UNIVERSAL COUNTER/TIMER IS A 

new breed of test instrument. born of 
LSI (Large Scale Integration) tech- 
nology that makes it possihle to include 
the essential central circuits on a single 
IC, in many cases. To be entirely fair, 
there were Universal Counter/Timers 
(or UCT's for short) available before 
LSI made building them easy, but this 
is the first time that a number of units 
have been available for under $500. 

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

Frequency: In that mode, the UCT 
counts the number of selected signal 
transitions which are appearing at its 
primary nput. 

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) woulc 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 ,elected 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 pnmary input (which starts the 
measurement) and the occurrence of a 

selected transition of an input signal at 
its secondary input (which erds the 
measurement). 

kMs 

M8 

St. raPE 

A INPUT 

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 negatie- 
going transition (or falling edge) wil he 
used in any measurement. An anemia - 
tor is usually provided, usually offering 
factors of attenuation of c b (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. 

VOLTAGE 

VTH 

PERIOD 

ATTEh 

X-1012 

TRIG. LE4EL 

SLOPE 

6 INPUT 

The front panel of a typical UCT is 
shown it Fig. '. 

We will see that extensive input con- 
ditioning makes those delightful instru- 
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. 

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 haind, they are highly sensitive. 
offering input impedances on the order 
of I megohm. 

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

TIME 

FIG. I-PERIOD FONCTION ,measures time i-iterval uetw=en successive signal transiticns. (In this 
example. threshold voltage WTH teines the °rarsition-po nt.) 
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COUNTER/TIMERS 

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 Specialties features two inputs, permitting one counting 
function to modify another. 

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

tirre function can be remotely controlled. 

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* 

cable (if nothing else) and its input pre- 
amplifier. 

A 10:1 oscilloscope probe (which, 
happily, readily mates with the BNC in- 
put connector usually provided) can 
minimize circuit loading and oscillator 
pulling. Better yet. measure the oscilla- 
tor frequency after a stage or more of 
buffering instead of at the oscillator 
whenever possible. 

If the oscillator is radiating. as in a 

transmitter, a short piece of wire-or a 

telescopic antenna-connected to th 
UCT may provide adequate cou 
for reliable measurements. How 
any direct connection of the UCT to 
transmitter at its antenna can turn th 
works of both into slag before you ca 
utter a four-letter word. 

In many cases (video comes to mind} 
it may be important to match the UC 
input impedance to that of the si 

source with a 50 -ohm, 75 -ohm, 3 

or other termination. Because of th 
high input impedance of the UCT. 
termination resistor can be applied di 
rectly to its input. 

For fast, accurate measurement o 
very low frequencies. don't measur 
frequency. Instead, measure period (P). 
which is the reciprocal of frequency. 
F(MHz) = I/P(microseconds); F(Hz) _ 
1/P(seconds). Keep your pocket cal- 
culator handy. 

Using a microprocessor? Set your 
UCT up for a 2 -volt threshold and your 
UCT can give you an exact peg on it. 
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 Direc- 
tor of Marketirg for Global Specialties 
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FIG. 2-TYPICAL UCT FEATURES are exemplified by front panel of Global Specialties' model 5001. 

For additional accuracy, many UCT's 
offer multiple gate -times. The longer 
the gate -time, the longer the wait be- 
tween display updates 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 UCT measures frequency, 
there are lots of events being counted 
and generally 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 UCT's 
provide the option of multiple -period 
averaging. That means they measure 
either 1 or 10 or 100 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 110.4 -Hz 
signal. But in the period -measurement 
mode, a 100 -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 110.4003 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 UCT is both more con- 

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 UCT can make the measure- 
ment very accurately, 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 UCT 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 
10 K resistor can be connected to the 
UCT input directly. Or a phototransis- 
tor, photodiod4, 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 UCT'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 UCT 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 
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of identical intervals-that is an in- 
herent error. 

Nevertheless, tremendous accuracy 
and utility are available using the time - 
interval mode of the UCT. 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 UCT, 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 primary 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 frequency =- 

I 

Pulse period 
1 

Pulse width + Pulse spacing; 
Duty cycle = Pulse width 

Pulse period 
Pulse width 

= 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 UCT. 

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. 

Ballistics got its name because 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- 
istics of the gun. its azimuth and eleva - 

FIG. 3-PROJECTION RATE is determined using UCT to count pulses generated by photodetector. 
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tion, and the distance to the enemy are 
the only information real to him. So, to 
improve the odds, the science of ballistics 
emerged to make shooting -gallery in- 
stinct into hard mathematics. 

Originally, an observer 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 UCT helps 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 contacts (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. Photoelectric beam -break ar- 
rangements are an excellent and inex- 
pensive 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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FIG. 4-TIME INTERVAL between opening of two switches can be applied in ballistics calculations. 

1.5V 
CELL T 

PHOTOTRANSISTO R 

100K 

T°1 

TO UCT +'---- 

FIG. 5-SIMPLE CONDITIONING CIRCUIT provides 

tectors, etc. A typical photosensitive 
circuit that can be connected to the in- 
put of a UCT is shown in Fig. 5. 

Frequency ratio 
Many times, the inputs for the UCT 

will come from transducers that mea- 
sure real -world phenomena, like flow 
or rotation or weight or linear speed. 
The frequency -ratio mode lets you 
translate the input signals directly into 

UNIVERSAL COUNTER -TIMERS 

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 court: to 999,999. Price: $300 

CIRCLE 96 ON FREE INFORMATION CARD 

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

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 

Global Specialties 
70 Fulton Terrace 
New Haven, CT 06509 

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 

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

Model RC -5 
Frequency: to 10 MHz Period: 500 nanoseconds to 10 milliseconds 
Interval: 250 nanoseconds to 10 milliseconds 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 

clean pulses for input to Universal Counter/Timer. 

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

That scaling capability (also called 
rescaling) of the frequency -ratio mode 
happens because the secondary input 
behaves exactly like the gating circuit 
of a frequency counter. (Remember, 
frequency ratio counts the number of 
events at the primary input during a 
single cycle at the secondary input.) We 
could display frequency in Hz simply 
by using a one -Hz signal one -second 
cycle -period) at a secondary input; by 
substituting a different secondary -input 
frequency, we can make the display do 
all kinds of tricks. 

For example, an encoding disk on a 
motor shaft might provide 1024 pulses 
per revolution. A 1024 -Hz signal (1/1024 - 
second period) at the secondary input 
makes the UCT 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 these rules to determine 
the correct 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. 

Event counter 
Since the input of the UCT is voltage - 

responsive, a simple contact closure or 
continued on page 100 
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JOSEPH M. GORIN 

THE GOAL OF HIGH-FIDELITY IS TO MAKE 
the listener feel as if the music is being 
created live in front of him. The state of 
the art is continually advancing towards 
that idealistic goal. 

Sound is a mechanical phenomenon; 
the plucked string, the struck diaphragm 
of a drum, the resonance of human 
vocal cords-all send vibrations into 
the air. The ear picks up those vibra- 
tions, 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 greater 
access to excellent, (and therefore rare) 
music, we record and broadcast it. In 
the process, it goes through changes in 
form from acoustical, to electrical, to 
magnetic (tape), to mechanical (discs), 
then back to electrical, to acoustical. 
By the time the music comes out of that 
complex system, it sounds different. 
The balance (frequency response) be- 
comes changed by the system (espe- 
cially the listening room). The music 
sounds flat because it's all coming from 
the speakers in front of you. The 
dynamic range (the ratio of the loudest 
to softest sounds) becomes squashed in 
the recording process. Unnatural noises 
are added. The illusion, though po- 
tentially very pleasing, could be much 
better and more realistic. 

Although almost all of the problems 
induced in the chain described above 
are mechanically produced, there are 
electrical remedies available to the hi-fi 
or electronics enthusiast. Frequency 
balance can be restored with graphic 
equalization. The perceived relationship 
between the room and the listener can 
be changed with a rear -channel delay 
unit (ambience synthesizer). The 
dynamic range can be improved with a 
dynamic range expander. Surface noises 
on records, and hiss on tapes, can be 
reduced with a dynamically -variable 

NOBS 

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 dynamic range expanders 
and show how they have been imple- 
mented commercially. Next month, I 

will do the same with noise filters. The 
following 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. 

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 

do not overload the medium. (In tape 
systems, an overload causes tape satura- 
tion and distortion; in discs, overload 
can mean a burned -out cutter -head, ex- 
cessively -wide grooves, backcutting, 
or untrackable passages.) In radio 
broadcasting, 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 almost 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 lowLlevel 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 

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

frequently compressed by the musician 
to overcome surrounding noise. 

By restoring the dynamic range of 
music, noise filters and expanders (and 
especialy the combination) can create a 

dramatic improvement in your system- 
hut beware; they are addictive! 

How expanders operate 
All expanders follow similar straight- 

forward block diagrams with differing 
details of implementation. As shown in 
Fig. I, the work of the expander is done 
by a device frequently called a VCA 
(Voltage -Controlled Amplifier), in which 
the gain is controlled by the voltage (or 
current) applied to the control terminal. 

All the manufacturers of expanders 
(listed at the end of this installment) 
have differing implementations of the 
blocks shown in Fig. I, each for its own 
reason. There are three main classes of 
expanders. First, we have the fixed ex- 
panders, as exemplified by the expan- 
sion portions of the Heath, Phase Linear, 
and Carver expanders. They use a con- 
servative, fixed amount of expansion 
(7, 7.5, and 3.6dB, respectively) as a 

portion of their noise -reduction units. 
Then there are the variable expanders, 
such as those made by RG Dynamics. 
They have a variable amount of expan- 
sion, and often other controls for dif- 
ferent parameters (input/output expan- 
sion -slope control, decay time, etc.). A 
third type is the expander portion of a 
compressor/expander system intended 
for noise reduction in tape systems, 
such as those manufactured by dbx, 
inc. That type is not optimized for 
single -ended use (playback of unen - 
coded material) and is thus not ap- 
plicable to the present discussion. Of 

course, the variable -type expanders are 
more flexible, more expensive-and 
easier to use to excess (too much ex- 
pansion always sounds unnatural and 
too little expansion is of negligible 
value). 

Channel coupling 
Most expanders control the gain of 

both channels together. That reduces 
the cost of the control circuitry by not 
requiring two of everything; also, it as- 
sures that, regardless of the instanta- 
neous amount of expansion, an instru- 
ment placed between the two speakers 

SIGNAL SIGNAL 
IN OUT 
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CHANNEL FREQUENCY 
SELECTOR 

AC TO DC ATTACK/DECAY 
CIRCUITRY 

-Y 
COUPLING CONVERTER 

FROM OTHER 
INPUT/OUTPUT CHANNEL 

CURVE SHAPING 

FIG. 1-DYNAMIC RANGE EXPANDERS use a VCA to "ride gain" on the Incoming signal. 

RG -2 dynamic processor from Pioneer. MODEL 1BX from dbx. 
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will not "wander around" because the 
ratio of its level in each channel will re- 
main constant. If the channels are in- 
dependent, a strong signal in the left 
channel can raise the gain of that chan- 
nel and "pull" a center -stage instru- 
ment. Also, if a single instrument is 

"panned" across the stage, the in- 
creased expansion on the dominant 
side causes an effect very much like in- 
creased separation. An advantage of in- 
dependent channels, though, is that a 

loud signal in one channel will not 
change the noise level in the silent 
channel-an effect that will most likely 
be noticed only on headphone listening 
to multi -track recorded music. 

Frequency selection 
The frequency -selection filter de- 

termines which signals affect the ex- 
pansion most. All the filters attenuate 
rapidly below 30 Hz to reduce the effect 
of rumble and other subsonic informa- 
tion. Filtering ultra -sonic signals is also 
desirable in order to remove FM pilot 
tones, tape -bias oscillator interference, 
and other non-musical signals. Typically. 
however, 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 
schools of thought on the shape of the 
frequency -selection filter. The dbx 
people are of the broadband school and 
they suggest that a long, sustained tone 
will be undesirably modulated by music 
of changing frequency (but not ampli- 
tude) if the frequency filter is not flat. 
Of course, that situation does not occur 
often, and it would be hard to detect in 
an expander of subtle operation (low 
slope of expansion). Moreover, most 
musical instruments vary their amplitude 
with each note. Robert Grodinsky, who 
designed the products of RG Dynamics, 
as well as Pioneer's RG -I (recently up- 
dated to the RG -2), believes that the 
filter should be sensitive to the fre- 
quencies where most musical harmonics 
lie. That will allow more gain when the 
compressed source is supposed to be 
loud (lots of harmonics) than when it is 

soft (fewer harmonics), thus giving 
more accurate expansion. 

AC -DC conversion 
Almost all the expanders use preci- 

sion full -wave detectors to convert the 

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 
February 1980 issue of Radio -Electronics. 
(See "Audio Power Level Meter.") 
Interested readers are referred to the 
detailed explanation that is given there. 
The device is termed "precision" be- 
cause it is extremely insensitive to the 
parameters of the diodes, since they are 
in the feedback loop of the operational - 
amplifier ICI. The detector is full -wave 
because it responds identically to peaks 
of either polarity. That is important if 
the expander is to respond to rapid 
asymmetric signals (almost all audio 
signals are highly asymmetric). The 
Carver preamp is the only expander to 
be of the non -precision (passive) half - 
wave type. At dbx, they use a combina- 
tion full -wave detector and RMS (Root - 
Mean -Square) detector. 

Attack/decay circuitry 
A typical attack/decay circuit is 

shown in Fig. 3. Voltage VIN is the out- 
put of the detector. If a large, fast 
transient comes along (and music is full 
of such signals), capacitor Cl will 
charge up rapidly to a voltage close to 
the peak value through DI-R2. (Diode 
D1 is often enclosed in a feedback loop 
for precision.) Even if the signal is re- 
moved, however, CI must discharge 
through R1, which is much larger than 
R2 and allows only 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 been compressed.) The ear. 
fortunately, cannot sense the presence 
of noise immediately following a high- 
level passage of music, and thus doesn't 
mind a slow decline in gain. The slow 
decline prevents the gain from varying 
rapidly enough to be unpleasant or 
cause distortion. 

RG Dynamics has a special circuit for 
attack/decay shown in Fig. 4, and used 
in series with the more conventional 
type. In that circuit. R2. R3, and C 1 are 
chosen so that Cl charges more slowly 
than the circuit shown in Fig. 3. Thus, 
CI charges up on longer loud passages. 
Then, at the end of such a passage, the 
gain declines slowly (about four seconds) 
so that the reverberant characteristics 
of the concert hall in which the record - 
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FIG 2-PRECISION FULL -WAVE detector is first step in generating control signal for VCA. 
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FIG. 3-ATTACK/DELAY CIRCUIT discharges 
"slowly" to compensate for effects of com- 
pression. 
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FIG. 4-CIRCUIT USED BY RG DYNAMICS 
offers longer decay time to long, loud pas- 
sages. 
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FIG. 5-TWO-STAGE attack/delay 
used by dbx for greater flexibility. 
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FIG. 6-SLOPE OF EXPANSION should be kept 
to a minimum to avoid rapid changes in volume. 

ing was made are not obscured. If the 
loud passage is not very long, neither 
C l nor the reverberant field of the hall 
will be expanded. The diode isolates 
that circuit from the normal path 
through R l . 

The dbx model IBX also has a special 
auxiliary circuit that is shown in Fig. 5. 
It is designed so that a short high-level 
signal will charge up Cl, 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 decrease slowly 
because the value of C2 is large (seven 
times as large as C1). That allows ex- 
pansion of percussive sounds without 
varying the expansion of the underlying 
long-term signal. 

Input/output curve shape 
In most designs, the shape of the ex- 

pansion curve (expansion vs. input 
level) is determined by the implementa- 
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tion of the other blocks of the circuit, 
although special shaping circuits can be 
constructed easily. All the expanders, 
except the Carver unit, have relatively 
straight slopes of expansion vs. level. 
An example is shown in Fig. 6. A slope 
should be as shallow as possible, be- 

cause that minimizes audible gain 
changing. Also, a modest -size total 
variation in maximum to minimum gain 
is desirable for good noise reduction. 
The way to get the greatest variation 
with the smallest peak slope is with a 

straight line. The shape of that curve is 

ADDRESSES 0= MANUFACTURERS 

Carver Phase Linear 
C-4000 Preamplifier-$900 1000 Series 11*-$400 
P.O. Box 664 20121 48th Ave. West 
Woodinvi`le, WA 98072 Lynnwood, WA 98036 
CIRCLE 88 ON FREE INFORMATION CARD CIRCLE 92 ON FREE INFORMATION CARD 

dbx, inc. Pioneer 
1 BX-$260 RG -2-$200 
71 Chapel Street 85 Oxford Drive 
Newton, MA 02195 Moonachie, NJ 07074 
CIRCLE 89 ON FREE INFORMATION CARD CIRCLE 93 ON FREE INFORMATION CARD 

Heath RG Dynamics 
AD -1304'-$200 Kit PRO -16-$300 
Benton Harbor, MI 49022 Skokie, IL 60076 
CIRCLE 90 ON FREE INFORMATION CARC CIRCLE 94 ON FREE INFORMATION CARD 

MXR SSS 
Dynamic Expander-$300 ASRU"-$100 Kit 
247 N. Goodman Street 912R Knobcone Place 
Rochester, NY 14607 Loveland, CO 80537 
CIRCLE 91 ON FREE INFORMATION CARD CIRCLE 95 ON FREE INFORMATION CARD 

' Includes dynamic noise filter-see next month's article. " This unit is the final subject of this article sertes. 

MANUFACTURERS OF EXPANDERS 

Attack/ Expansion 
Channel Frequency Decay Fixed VCA 

Manufacturer Coupling Selection Circuits Variable Technique Features 

RG Dynamics Partial Midrange 
"har- 

monic" 

See Text Variable Transcon- 
ductance 

RCA 
CA3080 

Max. ex- 
pansion, 

slope 
both 

variable. 

MXR Together Wideband -1.5mS/ Variable Transc. User vari- 
w/high- variable Signetics able de - 
treble 

emphasis 
decay NE571 cay time. 

dbx, irc. Together Wideband See Text Variable Transc. 
1BX Custom 

dbx circuit. 

Pioneer Partial Midrange Similar to Variable Unknown 
RG -2 RG Dynamics 

Phase Linear Indepen- 1.5 kHz Currently Fixed- JFET 
1000 Ser es Il dent and up being 

changed. 
7.5 dB variable 

resistor 

Heath Together Midrange 3 mS/300 mS 
for large 
changes 

Fixed- 
7 dB 

Transc. 
CA3080 

Carver Together 70 Hz- 30 sec/.25 sec Fixed- Diode 
2.8 kHz 

low-level; 
wide -band 
high-level. 

low-level; 
.7 mS/180 mS 

high-level 

3.6 dB dynamic 
resistance 

SSS Together Midrange .3 mS-150 mS 
for large 
changes 

Fixed- 
9 dB 

MOSFET 
variable 
resistors 
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FIG. 7-CURRENT MIRROR PRINCIPLE is 
illustrated in CA3080 transconductance ampli- 
fier. 

probably the designer's most basic tool; 
the shallower it is. the less audible any 
possible side effects will be. (For ex- 
ample, "breathing", where changes in 
gain when signals are small cause 
audible variations in the noise level, 
and "pumping", where changes in the 
gain are obvious.) 

Voltage -controlled amplifiers 
The work of an expander is done by 

the voltage -controlled amplifier (VCA). 
Most 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 
changes the bias current to differential 
pair Q 1-Q2. The collector current of 
Q 1 goes through current mirrors M1 
and M2 (a current mirror "reflects" the 
input current to its output), and the col- 
lector current of Q2 is reflected by M3. 
The gain of that circuit is due to the 
transconductance (the ratio of IoUT to 
VIN) of Q-Q2 times the load resistance, 
R . Since the transconductance of Q l - 
Q is proportional to IBIAS the gain is 
easily controlled. 

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 
noisy. (If it were perfectly quiet. the in- 
put signal level could he lowered so 

that the distortion could be dramatically 
reduced.) The Carver preamp varies 
the bias on diodes to vary their im- 
pedance and change gain, and the 
Phase Linear 1000 uses FET's as volt- 
age -variable resistors. 

Now that you know about what ex- 
panders do and how they do it, I expect 
that you will find my implementation of 
an expander you can build very in- 
teresting. Next month, we will dis- 
cuss the varied world of dynamic 
noise -filters. R -E 

63 

www.americanradiohistory.com



J 
jo) s'J 

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. 

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 MC 14530 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. 

What is majority logic? 
Figure 1 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 

FIG. 1-WHEN the majority of the inputs (A -E) 
assume a given ogic level, so does the output 
(Z). 

JOHN E. CUNNINGHAM 

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. 1 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 

w 

Z = M5 OO w = (ABC+ABD+ABE+ACD+ 
ACE+ADE+BCD+BCE+ 
BDE+CDE) OO W 

M5 IS A LOGICAL "1" IF ANY THREE OR MORE 

INPUTS ARE LOGICAL"1". 

O EXCLUSIVE NOR = EXCLUSIVE OR 

(THE SYMBOL ' 

MEANS "EQUIVALENT TO") 

TRUTH TABLE 

M5 

o 

o 

w 

o 

o 

Z 

o 

o 

FIG. 2-THE MC14530 consists of two 5 -input 
majority -logic gates, each followed by a NOR 
gate. 

TABLE 1 

MAXIMUM RATINGS (Voltages referenced to Vss, P n 12) 

RATING SYMBOL VALUE UNIT 

Supply Voltage MC14530AL 
MC14530CL/CP 

V00 ßr18 to --0.5 
+16 to -0.5 

VDC 

Input Voltage, All Inputs Vin VD0 to -0.5 VDC 

DC Current Drain per Pin I 10 ImADC 

Operating Temperature Range MC14530AL 
MC14530CL/CP 

TA -55 to +125 
-40 to +85 

'C 

Storage Temperature Range Tst9 -65 to '-150 'C 

64 

www.americanradiohistory.com



MAJORITY -LOGIC 

bottom 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 easily connect it to act as a 3 -input 
majority gate as shown in Fig. 4. When 
the gate is connected 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 whenever any two of the 
three inputs are high. 

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 device behave like any con- 
ventional 3 -input gate. All that is re- 
quired is that two of the inputs be 
permanently 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 output will go high. That is 
exactly how a 3 -input oR gate behaves, 
so our circuit will behave like a 3 -input 
OR gate. 

In Fig. 5-b, input W is connected 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 ground. The only way the output 
can go high is for all of the remaining 
inputs to go high. That is exactly what 
happens in a 3 -input AND gate. To turn 
the circuit into a 3 -input NAND gate, 
simply tie input W to ground as shown 
in Fig. 5-d. 

Now we have ways to make the basic 
circuit behave like any 3 -input logic 
gate. We don't have to stop here. We 
can also make it behave like any 2 -in - 

TRUTH TABLE 

INPUTS A B C D E W Z 

FOR ALL COMBINATIONS OF INPUTS WHERE THREE 0 I 

OR MORE INPUTS ARE LOGICAL "0" 
1 0 

FOR ALL COMBINATIONS OF INPUTS WHERE THREE 0 0 

OR MORE INPUTS ARE LOGICAL"1" 
1 1 

FIG. 3-OUTPUT STATE of the NOR gate is determined by the status of "W" and of the five inputs. 

o 

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

o 

B 

3 INPUT OR GATE 
a 

3 INPUT AND GATE 

o 

o 

o 

1-- 
1- 

w 

B 

3 INPUT NOR GATE 
b 

3 INPUT NAND GATE 
d 

NOR3 

FIG. 5-VARIOUS 3 -INPUT logic gates can be formed from a 5 -Input malority-logic gate. 

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 NOR 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 - 

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 AND 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 
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+12V 

2 -INPUT OR GATE 

a 

W 

O- 
0 - 1- 

A 

B 

2 -INPUT ANO GATE 

C 

0 

0 

0 

2 -INPUT NOR GATE 

b 

W 

2 -INPUT NAND GATE 

d 

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

+12V 

SPDT SWITCHES 

+12V 

?18 

+12V 

?6 
1/2 MC 14530 

J 

7 

Z 

+12V 

4752, 
1 WATT 

NO. 47 
LAMP 

MPSA20 

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

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

Majority -logic applications 
To make good use of majority logic, 

most of us have to adopt a new way of 
thinking. When we think of logic sys- 
tems and digital circuits, we usually 
think in terms of the more conventional 
OR, NOR, AND, or NAND gates. We don't 
think in terms of majority gates, simply 
because we haven't been exposed to 
them. 

Many logic -circuit problems 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 switch is in the up position it con- 
nects one of the inputs 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 

majority of the voters set their switches 
to a high position, the output of the 
logic gate will go high. Thus, 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 
system. One of the most annoying fea- 
tures of intrusion 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 
annoying and sometimes even dan- 
gerous. 

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

131 R2 R3 

100K 100K 100K 

1/2 MC 14530 

116 

3 

TO 
SECURITY 
SWITCHES 

TO ALARM 

FIG. 8-"FOOLPROOF" SECURITY SYSTEM 
requires that more than one alarm device be 
tripped. 

B 

C 

+12V 

16 

2 

3 

4 

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, twill sound the alarm 
upon tripping the other two. 

Weighting an input 
Another interesting feature of the 

majority gate is that an input can be 
"weighted" or made more important 
than the other inputs. Figure 9 shows a 
circuit where input A is weighted so 
that it is twice as important as the other 
inputs. That is accomplished 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 inputs B, C, and D go 
high, or when input A and any one of 
the other inputs go high. Thus, 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 
intrusion alarm; is more reliable than 
other parts. R -E 
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ELECTRIC BILLS TOO HIGH? GET A 

wat 
same 

'WATT SAVER, 
EUR USE ON A C INDUCTION 

MOTORS 
ONt e 1 H.P. 

Lice nsrr ,, 
N, 4 C56aö 

LAY.EWpOD. 
N.,1. 

Advanced -design Power Factor Controller 
cuts the cost of running electric appliances by 
as much as 40%! See for yourself-try it for 60 days! 

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, 
washing machine, sump pump, electric 
typewriter and/or 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 power. 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 consumption in spacecraft 
motors. Nola calls it a PFC-power-factor 
controller. I prefer to call it a power 
saver, however, because that's what it 
does." 

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%, de- 
pending on the loading. The motors 
tested were both single-phase and three- 
phase, ranging from 1/2 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 appliances and the most 
commonly used in industry." Such as 
those in refrigerators, freezers, washing 
machines, dishwashers, trash compactors 
table 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 this 
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 while leaving the current 
essentially the same in magnitude." (The 
wasted power is given off as heat.) 
"To minimize this waste, Nola's device 

monitors the motor's power factor, and 
when it detects light load conditions, it 
reduces the supply voltage....The cur- 
rent, 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." 

Besides saving power, the Watt Saver 
also allows motors to run cooler-which 
lengthens their life-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 instant...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 (just 51/4"W x 3"H x 
2"D) with an electrical outlet and a 2 -foot 
cord. Simply plug the cord of your appli- 
ance into the Watt Saver, then plug 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 

National Aeronotics and 
Space Administration 

Patent #4,052,648 

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 110V, 
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 21/2 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/ 
handling 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 mail your order to: 

NATIONAL SALES GROUP 

nEecuRY. 
THE IMAGINATION PEOPLE® 

Dept. RE -1, 404 Madison Avenue 
Lakewood, N.J. 08701 
201-370-0446 
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hobby corner 

A look at another easy way to make circuit boards. 
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

IN THE AUGUST 1980 ISSUE, WE DISCUSSED 

the E -Z Circuit adhesive meterials for 
making "instant" PC boards. You know 
that I am impressed with that system, 
produced and distributed by Bishop 
Graphics (P. O. Box 5007RE, Westlake 
Village, CA 91359). This month I want 
to be sure that you know about two more 
PC systems that are also covered in their 
EZ -102 manual/catalog. 

The 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 sketch the circuit 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 unwanted copper 
gone, you are left with your circuit. There 
you have it-an instant PC board. You 
are ready to drill the board, and to mount 
and solder components. 

The cutting and peeling may be quite 
difficult with a complex circuit but it can 
be done-steady hand, patience, and all 
that. 

In my opinion, that system is well 
suited to relatively simple circuits. For 

( 

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? Then, 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 preprinted 
opaque patterns on clear film (Fig. 1). 
That system is quick and easy; it not only 
gives professional -looking results 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 circuit, a lot of sketching 

FIG. 1 

and re -sketching may be necessary in 
order to get the number of jumpers down 
to a minimum. 

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 

quite 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 leaders. There have been more 
ideas and circuits on that topic than any 
other since Hobby Corner began. In fact, 
they are still coming in. Please accept our 
thanks and "well done" to each of you 
who has written. 

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; 
arbitrary 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, multi- 
lane finish line is going to be rather 
expensive. For many readers, however, 
that is not the prime consideration in 
deciding basic approach. 

In determining the number of lanes, 
several respondents pointed out that those 
youngsters spend a lot of time building 
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 -of - 
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 justice to a youngster who loses one 
race while having a faster time than the 

continued on page 70 
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Imagine - for only $129.95 you can own the starting 
level of Explorer/85, a computer that's expandable into 
full business/development capabilities - a computer 
that can be your beginner system, an OEM controller, 
or an IBM -formatted 8" disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080A. It offers on- 
board S-100 bus expansion, Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM -formatted 8" disks. All for only 
$129.95, plus the cost of power supply. keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other, ac- 
cessories). With a Hex Keypad/display front panel, 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller, OEM, or a real low-cost 
start. 

Level "A" is a 
complete operating 
system, perfect for 
beginners, hobbyists, 
industrial controller 
use. $129.95 

LEVEL "A" SPECIFICATIONS 
Explorer/85's Level "A" system features the advanced 
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O ... 
all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy, plated through holes with 
solder mask. I/O: Provisions for 25 -pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader ... cassette tape recorder input and 
output ... cassette tape control output ... LED output 
indicator on SOD (serial output) line ... printer inter- 
face (less drivers) ... total of four 8 -bit plus one 6 -bit 
I/O ports. Crystal Frequency: 6.144 MHz. Control 
Switches: Reset and user (RST 7.5) interrupt ... addi- 
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. Counter/Timer: Programmable. 14 -bit bi- 
nary. System RAM: 256 bytes located at F800, ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems ... RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at F990, leaving 
NW free for user RAM/ROM. Features include tape 
load with labeling ... examine/change contents of 
memory ... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging/training feature ... go 
to execution address ... move blocks of memory from 
one location to another ... fill blocks of memory with a 
constant . display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1-255 characters/line) . chan- 
nelized I/O monitor routine with 8 -bit parallel output 
for high-speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load with labeling ... tape dump with labeling 
.. examine/change contents of memory ... insert data 
.. warm start . .. examine and change all registers .. . 

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

THE NEW EXPLORER/85 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of u mini! Only $1499.95! 

(Also available wired & tested. $1799.95) 

Full 8" disk system for less than the price of u mini (shown with 
Netronics Expiorer/85 computer and new terminal). System features 
floppy drive from Control Data Corp., world's largest maker of 
memory storage systems (not a hobby broad!) 

single step with register display at each break point ... 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display It is low cost, perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 

user -defined keys. Six digit calculator -type display. 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers to support up to six S-100 bus boards. and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 

address and data bus drivers for onboard expansion 
wail state generator ( jumper selectable), to allow the 

use of slower memories ... two separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture. a 5 -card. gold plated S-100 extension PC board 
that plugs into the motherboard. Just add required 
number of S-100 connectors. 

Level "A" 
With Hex 
Keypad/Display 

Explorer/85 
With Level "C" 
Card Cage. 

LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM, power supply regula- 
tion. filtering decoupling components and sockets to 
expand your Explorer/85 memory to 4k (plus the origi- 

nal 256 bytes located in the 8155A). The static RAM 
can he located anywherf from .61/00 to EFFF in 4k 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the TI 2516. It includes all sockets. 
power supply regulator. heat sink. filtering and decou- 
pling components. Sockets may also be used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

8" CONTROL DATA CORP. Data capacity:401.016 bytes 
professional drive. (SD). 802.032 bytes (DD). 
LSI controller. unformatted. 
Write protect. Access time: 25ms (one 
Singleor double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Controls up to four 8" drives. 
1771A LSI (SD) floppy disk 
controller. 
Onboard data separator 
(IBM compatible). 

2 Serial I/O ports 
Autoboot to disk system 
when system reset. 

2716 PROM socket included 
for use in custom 
applications. 
Onboard crystal controlled. 
Onboard I/O baud rate 
generators to 9660 baud. 
Double -sided PC board 
(glass epoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 
Deluxe steel cabinet with individual power supply for max- 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save $26.00!)- Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 

5 -amp Power Supply: (regular price $199.95), now at 

SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) - Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP -1 5 -amp Power 
Supply: (regular price $279.35), all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!)- In- 
cludes Level "A" (Terminal Version), Level "B". 
Level "D" (4k RAM), Level "E". 8k Microsoft in 
ROM, Intel 8085 User Manual. Level "A" Monitor 
Source Listing, and AP -1 5 -amp Power Supply: (regu- 
lar price $439.70), now yours at SPECIAL PRICE. 
$329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 

Special 8" Disk Edition Explorer/85 (Save over $104!) - Includes disk -version Level "A", Level "B". two 
S-100 connectors and brackets, disk controller, 641, 

RAM, AP -1 5 -amp power supply, Explorer/85 deluxe 
steel cabinet, cabinet fan, 8" SD/DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30, all yours in kit al 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

Special! Complete Business Software Pak (Save 
$625.00!) - Includes CP/M 2.0, Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325), yours 
now at SPECIAL PRICE: $699.95. 

Please send the items checked below: 
Explorer/85 level "A" kit (Terminal Version) ... $129.95 plus 
$3 post- & insur. 
Explorer/85 Level "A" kit ( Hex Keypad/Display Version) .. 
$129.95 plus $3 post. & insur. 
8k Microsoft BASIC on cassette tape. $94.95 postpaid. 
0k Microsoft BASIC in ROM kit (requires Levels "B". "D" and 
"E") $99.95 plus $2 post. & insur. 

E Level "B" (S 1001 kit $49.95 plus $2 post. & insur. 
E Level "C" (5-100 6 -card expander( kit... $39.95 plus $2 post. 

& insur 
Level "D" (4k RAM) kit $69.95 plus $2 post. & insur. 
level "E" (EPROMIROM) kit... $5.95 plus 50¢ p&h. 
Deluxe Steel Cabinet for Explorer/85 ... $49.05 plus $3 post. 
& insur. 

Fan For Cabinet $15.00 plus $1.50 post. & insur. 
E ASCII Keyboard/Computer 'terminal kD: features a full 128 

character set. u&I case. full cursor control: 75 ohm video 
output: convertible to haudoi output: selectable baud rate. 
RS232 -C or 20 ma. I/O, 32 or 64 character by 16 line formats. 
and can he used with either a CRT monitor or a TV set (if you 
have an RF modulator) ... $149.95 plus $3.00 post. & insur. 

Deluxe Steel Cabinet for ASCII keyboard/terminal ... 
$19.95 plus $2.50 post. & insur. 

New! 1erminal/Monitor: (See photo) Same features as above. 
except 12" monitor with keyboard and terminal is in deluxe 
single cabinet: kit ... $390.95 plus $7 post. & insur. 

E Hazeltine terminals: Our prices too low to quote- CALL US 

Lear -Sigler terminals/printers: Our prices t000 low In quote 
CALL US 

7 Hex Keypad/Display kit $69.95 plus $2 post. & insur 

AP- I Power Supply Kit±8V @5 amps) in deluxe stead cabinet 
$30.95 plus $2 post. & insur. 

Gold Plated 5.100 Bus Connectors ... $4.95 each. postpaid. 
RF Modulator kit (allows you lo use your TV sel as a monitor) 

$895postpaid. 
l6k RAM Idl (S-100 hoard expands lo 64k) ... $199.95 plus $2 
post. & insur. 
32k RAM kit... $299.95 plus $2 post. & insur. 

D 48k RAM kit... $399.95 plus $2 post. & insur. 
64k RAM kit $499.95 plus $2 post. & insur. 
16k RAM Expansion kit 0u expand any of the above in 16k 
blacks :po tri eì4k I 

- 
$99.95 plus $2 puss. & insur. each. 

Intel 8985 cpu Users' Manual... $7.50 postpaid. 
12" Video Monitor (10MHz bandwidth) ... $139.05 plus $5 
post. & insur. 
Beginner's Pak (see above) $169.95 plus $4 post. & insur. 
Experimenter's Pak (see above) $219.95 plus $6 post. & 

insur 

Special Microsoft BASIC Pak Without 'terminal (see above) .. . 

$329.95 plus $7 post. & insur 
Same as above. plus ASCII Keyboard lerndnal With Cabinet, 
Gel Free RF Modulator (see above) ... $499.95 plus $10 post. 
& insur. 
Special 8" Disk Edition Explorer/85 (see above) ... $1499.95 
plus $26 post. & insur. 

Wired &'tested $1799.95 plus $26 post. & insur. 
Extra 8" CDC Floppy Drives . S499.95 plus $12 post. & insur. 
E Cabinet & Power Supply For Drive... $69.95 plus $3 post. & 

insur. 
Drive Cable Set-up For Thu Drives ... $25 plus $1.50 post. & 
insur. 

Disk Controller Board with I/O Ports ... $198.95 plus $2 post 
& insur. 
Special: Complete Business Software Pak (see above) .. 
$699.16 postpaid. 

S(1I1) SEPARATELY: 
CP/M 1.4. $100 postpaid. 
CPIM 2.0 $150 postpaid. 

D Microsoft BASIC... $325 postpaid. 
Intel 8085 cpu User Manual . $7.50 postpaid. 
Level "A" Monitor Sorteo' Listing $25 past paliI 

Continental US.A. Credit (Card Buyers Mutsude Connecticut ' CALL TOLL FREE: 800-243-7428, 
To Order From Connect cut Or Fur Technical 

Assistance. call (203) 354-9375 

Total Enclosed (Conn res. add sales tax) $ 
Paid By: 
D Personal Check Cashier's Check/Money Order 

VISA Master Charge (Bank No. ) 

Acct. No. Exp. Dale 
Signature 
Print 
Name 
Address 
City 
Slate lip 

NETRONICS Research & Development Ltd. 
IN 333 Litchfield Road, New Milford, CT 06776 
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SAVE TIME AND MONEY! 
6100 ,.,;.-, 
UNIVERSAL- `N. 

DESIGNER 
Save on digital bread .' 

boarding 
Easy transition from pro- 

. totypetowuingdiagrams «. '` 
Aids digital circuit design 

Kit $49.95 
Assembled $59.95 

SELF -TEACHING AID: 
6101 DIGITAL LOGIC COURSE $29.95 

Learn digital logic with 26 self teaching experiments. 

0101 SOLID STATE 

CLOCK/CALENDAR UNIT 
BIG 21/2 DISPLAY! 

12/24 hour selectable 
Alarm output ' I 

Kit $49 95 , 
Assembled $79.95 t». ... j 
Oak Case $29.95 

Satisfaction Guaranteed on All Assembled Un's 

FAST DLIVERY CALL TOLL -FREE 

- s EX 1-800 426-6254 
s,,,,,,y.r, 14905 N.E. 40TH, DEPT RE1 

REDMOND. WA 98052 12061883-9200 

Please rush me the following: 
i. 6100 UNIVERSAL DESIGNER KIT 509.95 

6100 UNIVERSAL DESIGNER ASSEMBLED 59.95 
U 6101 DIGITAL LOGIC COURSE 29.95 

0101 CLOCK/CALENDAR KIT 49.95 
0101 CLOCK/CALENDAR ASSEMBLED 79.95 

U OAK CASE 29.95 

ADD $3.00 PER ORDER POSTAGE & HANDLING 

NAME 

ADDRESS 

ITV ST ZIP 

REDIT 
ARO 5, EMI. 

_V ,,. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy -to -understand les- 
sons, with help from your home -study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 

o of the National Home Study Council. 
o Our free bulletin gives full details of 
cr the home -study program, the degrees 
w awarded, and the requirements for each 

degree. Write for Bulletin R-81. 

óGrantham College of Engineering 
2500 So. LaCienega Blvd. 

70 Los Angeles, California 90034 

HOBBY CORNER 
continued from 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 (Sterling Heights, MI) sent a 
circuit with trimmer 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 -actuated switches are im- 
bedded in the track. Anthony Saxton of 
Burnsville, MN mounts his micro - 
switches behind rubber pads at the end of 
the track. 

As mentioned, the actual circuits var- 
ied from mechanical relays to 60 -device 
electronic masterpieces. They can give 
first place only, first three places, arbi- 
trary 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 
accordingly. 

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 connected for a 
three -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 surplus 
telephone relays out there?) 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 1 flips that 
momentary switch first. The circuit is 
complete through lamp L 1 and through 
the coil of relay RY1 via the closed RY2- 
b contacts. Thus, relay RY1 is energized 
and that does two things: It closes con- 
tacts RY1-a to keep current flowing 
through LI and relay RY1 and it also 
opens contacts RY1-b. In that manner, 
lamp L1 comes on and stays on. 

Now, the second car hits the momen- 
tary switch in Lane 2. The circuit to coil 

-t" 
52. 

LANE 2 

L2 

R`(2 b t-o 
(N.C.) 

tV 

R(2 

FIG. 2 

RYI 

RYZ 

R`(2 -c. 

R 

FIG. 3 

of relay RY2 is not completed because 
the RY1-a contacts are now open. Thus, 
relay RY2 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 L1. 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 electronic 
solution to the problem and talk about 
some other uses for these circuits. R -E 
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NOW! A MINIATURE TELEPHONICS SYSTEM 
EVEN MA BELL DOESN'T MAKE AVAILABLE. 

FINGER 
FONE.. 
The unique Finger Fone brings you 
advanced solid-state wizardry with a 
simple yet intelligent approach to 
using a telephone. It's the ideal 
communications instrument for 
home and office. 

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

You have a research laboratory with a 
support staff at your disposal. Plus 
access to the latest transistors, memory 
chips, and microprocessors. And you 
are given only one limitation: Keep the 
consumer's cost under $100. 

Now, since you're something of a 
maverick, your mind is not trapped in the 
right way/wrong way syndrome. 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 

wires, bells and whistles. Because your 
approach is different: You're going to 
discover how people actually use a tele- 
phone today and then design the instru- 
ment from the outside in, basing your 
conception around real communication 
needs in a way quite unlike anything 
ever before achieved. 

INTRODUCING THE FINGER FONE 
When you're finished, you realize 

you've come up with a minor revolution 
in design! Your new instrument is actu- 
ally a miniature telephone: the entire unit 
measures a scant 23/4" wide, 83/4" long, 
and 23/4 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 minute. It also has an 
omnidirectional microphone, volume 
selector key, automatically control the 
volume of incoming voices, with four 
LED indicator lamps to display each vol- 
ume level, and even a bright red on -off 
light. 

What's more, it plugs into the new 
miniconnector Ma Bell provides for all 
its phones these days - with no addi- 
tional wires for any other power source 
(which make the Finger Fone unlike 
those other multi -wire "speaker -phones" 
that sell for more but do less). 

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

WHY PICK A PHONE UP 
EVERY TIME IT RINGS? 

Let's 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 doing. With a Finger Fone, 
all you do is reach out and tap the "On" 
key with one finger. And since you 
needn't pick the instrument up, you can 
place it conveniently on a desk, counter, 
or table - or hang it on the wall. 

MORE FINGERTIP CONVENIENCE 
When Finger Fone announces an in- 

coming call with its pleasant electronic 
chirp, tap the "On" key and begin speak- 
ing. lithe caller is someone the whole 
family wants to hear, simply tap the 
volume control key and select one of the 
four sound levels and your caller's voice 
will be audible to everyone in the room. 
This benefit is great for the office as 
well, making it possible to replace an 
ordinary telephone, separate speaker- 
phone, and their complicated controls. 

If you wish to speak with complete 
privacy, press the volume control 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 111/4 

ounces, just a featherweight more than 
ordinary telephone handsets. 

YOU HEAR THEM, 
THEY DON'T HEAR YOU 

Need to put your caller on "hold" for 
a moment? Easy. Tap "hold" key. All 
five LED indicator lamps will be blinking, 
indicating your caller is on hold. The 
other person won't be able to hear you, 
but you'll be able to hear him or her. 
We recommend you tell people about this 
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 blink- 
ing, and you can continue. 

BUSY SIGNAL? FORGET IT! 
Because Finger Fone automatically 

remembers the most recently dialed 
"busy" number. When you want to call 
that number again, tap the "RE" (Recall) 
key once. Finger Fone dials the number 
for you, as often as needed until you get 
a clear line. 
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WHY WAIT FOR PUSH BUTTON 
DIALING? 

Finger Fone is compatible in areas of 
the country where push-button dialing 
is already in use. But if you live in the 
30% or so of the country where only 
rotary -dial phones can be used, wait no 
longer. Finger Fone automatically con- 
verts from musical tones to rotary -dial 
signals. This way, you can have the 
speed and advantages of push-button 
dialing without waiting for your local 
phone company 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. 

MONEY -BACK GUARANTEE 
You can try one or more Finger Fones 

in your own home for 30 days, protected 
by our unconditional money -back guar- 
antee. If you're not satisfied with Finger 
Fone for any reason, simply return it 
(insured) for a full refund, no questions 
asked. Finger Fone is also covered by 
a 1 -year parts and labor guarantee. 

To order Finger Fone, 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. 

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: 

INTERNATIONAL SALES GROUP 

rnEcuw 
THE IMAGINATION PEOPLE® 

Dept. RE -1 
Mercury Bldg., 404 Madison Avenue 
Lakewood, N.J. 08701 
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s fact: 
five new Shure Cartridges 
feature the technological 
breakthroughs of the V15 
Type IV 

the 
M97 
Era IV 
Series 
phono 
cartridges 

Shure has written a new chapter in 
the history of affordable hi-fi by 
making the space-age technologi- 
cal breakthroughs of the incompa- 
rable V15 Type IV available in a 
complete line of high-perform- 
ance, moderately -priced car- 
tridges: the M97 Era IV Series 
Phono Cartridges, available with 
five different interchangeable sty- 
lus configurations to fit every sys- 
tem and every budget. 

Dynamic 
i Stabilizer- 

which simultaneously 
overcomes record -warp 

caused problems, provides 
electrostatic neutralization of the 

record surface, and effectively 
removes dust and lint from the record. 

SIDE -GUARD, which 
responds to side thrusts 
on the stylus by 
withdrawing the 
entire stylus shank 
and tip safely into 
the stylus housing 
before it 
can bend. 

And, the unique 
telescoped stylus 

assembly which 
results in lower effective 

stylus mass and dramatically 
improved trackability. 

There is even an M97 cartridge that offers the 
low distortion Hyperelliptical stylus! 

NEW! M97 Series Era IV Phono Car- 
tridges... Five new Invitations to the new 
era in hi-fi. 

SHORE 
Shure Brothers Inc.. 222 Hartrey Ave., 

Evanston, IL 60204 
In Canada: A.C. Simmonds 8 Sons Limited 

Outside the U.S. or Canada, write to Shure Brothers 
Inc., Attn: Dept J6 for information on your local 

Shure distributor. 
Manufacturers of high fidelity components, 

microphones, sound systems and related circuitry 
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new products 

More information on new products is available. Use the 
Free Information Card inside the back cover. 

ARCHERKIT ELECTRONIC BICYCLE SPEED- 
OMETER, is a kit designed to fit most bikes and 
has '/-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 - 
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ometer has a rugged 4 X 2'/ X 2 -inch 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, lightweight single -trace 
oscilloscope designed for both field service and 
laboratory applications. It has a built-in compo- 
nent tester that tests common 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 undisturbed. 
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The component tester applies ± 8.6 volts RMS 
maximum to the device with current limiting to 28 
mA; the resulting V/I display instantly reveals 
most bad semiconductors. No drift compensation 
is needed, and the model HM307 will trigger on 
signals as small as 3mm up to 30 MHz. Vertical 
sensitivity ranges from 5 mV to 20 V/cm in 12 
calibrated steps. The time base is from 2 seconds 
to 0.2 µsec/cm with auto and external triggering 

that ranges from 2 Hz to 30 MHz. 
All critical 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 generator is 
used for checking probe compensation. The 
model HM307 comes 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 retractable 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. 

MINIATURE SPEAKER, model S100RA, mea- 
sures 1 X '/e in. and weighs 15.2 grams. The fully - 
enclosed Alnico 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- 
cations devices, portable medical equipment, 
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walkie-talkies, and headphones. Cone material is 
paper and the frame is cadmium -plated steel. 
Price $1.00.-Intervox Speakers, International 
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 impedance 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 -panel calibration controls can also 
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be used to offset any phase shift in the test setup. 
Display is three digits, plus sign. An analog output 
provides 10 mV per degree. Price $325.-FSI, 
1894 Commercenter W. No. 105, San Bernardi- 
no, CA 92408. R -E 
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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. I 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. 

q -VOLT BATTERY 

STYROFOAM 
ß Loc. K 

25K 
TeMIAER 

qV BATTERY 

1/4 4011 
LED 

rr 
ii+QKÌ 

//4 
71 401t LEP 

PRODES 
FIG. 1 

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 

LEO 

LED 

FIG. 2 

PROBES MADE FROM 
HEAVY -GAUGE SOLID WIRE 

TRIMMER 
POT 

5 IN. 

"Would you like to hear my new secretary in stereo?" 

NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit -board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio -Electronics. 

_, 4 

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 articles. I 

declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State ZIP 

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

200 Park Ave. South, 
New York, NY 10003 
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computer products 

More information on computer products is available. 
Use the Free Information Card inside the back cover. 

MICROCOMPUTER WORK STATION, the Corn- 
puDesk, features a split-level top for optimum 
positioning of components of a microcomputer 
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system. It has a compartment with two adjustable 
shelves and a self -closing door with an attached 
storage rack for manuals and magazines. The 
compartment is convection -cooled and a fan 

option is offered for high -heat systems. The Corn- 
puDesk is constructed of birch plywood with a 
walnut stain finish and formica tops. Price is 
$359, plus freight and a $25 packing charge 
where applicable.-ComputerGoods, P.O. Box 
2635, Eugene, OR 97402. 

S-100 FRONT PANEL for use with 8080 or Z-80 
systems features a 20 -key matrix and six -digit 
LED display. The keytops may be ordered blank 
or with lettering. The S-100 Front Panel comes 
with 256 bytes of RAM and is equipped to take a 
2708 or 2716 EPROM, which may be pro - 
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grammed by the user to meet his particular 
requirements. 

Pre-programmed EPROM's for working in ma- 
chine language and engraved keyboards are 
available 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 488-80B, is de- 
signed for interfacing the GPIB-488 to the Radio 
Shack TRS-80 Model / computer. Any TRS-80 
Model /with a minimum of 16K RAM and Level Il 

I FE -L 
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BASIC can connect to as many as 15 GPIB-488 
peripherals with no extra hardware ports or soft- 
ware drivers required as new devices are added. 
Peripherals currently available include printers, 
plotters, digitizers, displays, and measurement 
and test equipment. A machine -level driver pro - 

What 
would make 

your business 
better? 

We would 
You've seen what franchising did for real estate Franchise coin 
panies took struggling independent reallors and put them in the line 
light The result a greater share of the marketplace. 

TRONICS 2000 is doing the same for the electronics service bur 
ness We're selecting a limited number of dealers in each commu 
city. giving them our name and high-level training in administrative 
and marketing techniques And we're advertising as a single organi- 
zation. In short. we're building a franchise organization that will 
stand out in a crowd 

Are you eligible to loin? Yes. if you own a service dealership or are 
planning to start one and if you meet our technical requirements. But 
you must apply before the quota for your area has been filled 

TRONICS 2000 could be the lifeline you've been looking for. Cali us 
Today Toll free 1.800.457.4507 In Indiana 1.800.8?247b3 

` I L 1 O O O 

5229 South Highway 37 P.O. Box 2003 Bloomington. Indiana 97402 812/824-2424 

Unless you operate a tracking station 
for deep -space probes 

YOUR BEST BET AMONG ALL -WAVE 
RECEIVING ANTENNAS IS THE 

NEW IMPROVED COMPACT OUTDOOR 
McKAY DYMEK DA100D 

Rooftop, balcony, 
anywhere outdoors 

. this tough little 
four -footer gives very 

high performance in 
limited space. Makes 
most receivers come 
in better. Equals, and 

very often outper- 
forms, longwire an- 

tennas. For con- 
venience, price, qual- 

ity, performance 
McKAY DYMEK 

DA100 is the name 
to remember. 

add $5.00 for shipping 
calif residents-add 6% 

sales tax 

For $139.00 you get: 
lifetime, nonmetallic outdoor 
case 
neat, newly -designed indoor 
control 
wide range 50 to 30,000 kHz 
shielded, potted amplifier 
110-240VAC or'12VDC 
attenuator switch to prevent 
RF overload 
satisfaction of joining 
thousands of enthusiastic 
owners worldwide 

30 -day trial option 
plus a dozen or more 
other features 

BUY FACTORY DIRECT ORDER NOW 
CALL TOLL FREE 

McKAY DYMEK CO fr wi 800 1854-7769 
'111 So College Ave. the except Calif. Alaska. Hawaii 
P O Box 5000 Local 714/621-6711 
Claremont, CA 91711 TWX 910-581-4990 
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HIGH STABILITY 
CRYSTALS FOR 

FREQUENCY 
OR TIME 

USE THE BEST 
BUY 

JAN CRYSTALS 

i 
CB 

CB standard 
2 meter 

Scanners 
Amateur Bands 

General Communication 
Industry 

Marine VHF 
Micro processor crystals 

Send 10, for our latest catalog. 
Write or phone for more details. 

Jan Crystals 
2400 Crystal Drive 

Ft. Myers, Florida 33907 
all phones 1813) 936-2397 

easy to charge 

master charg, 
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gram provided with this model, on tape or disk, 
interacts with Level II BASIC, Level Ill BASIC and 
Disk BASIC. Price is $225.00.-Scientific Engi- 
neering Laboratories, 11 Neil Dr., Old Bethpage, 
NY 11804. 

MAGNETIC TAPE ERASER, model 24-001, is 
designed to erase computer cassettes and floppy 
disks. The device was originally designed to erase 
video tapes. To operate, the user sweeps the unit 
over the disk or cassette from which signals are 
to be removed. The unit's magnetic field then 
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wipes clean the recorded signals. Measures 5 X 
3'/ inches and weighs 4 lbs. The model 24-001 
operates from a power source of 110 to 120 volts 
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 

Y50 Amplifier 
30 WATTS RMS $28.95 

High performance amp with rugged aluminum heat - 
sinks. Measure only 4" x 2" x 1' thick! Mounts with 2 
crews. Gives 30 watts RMS at 0.02% distortion. 

Response 10 - 45 KHz. 4.t0 16 ohms. ±25 VI2A. 
HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A. 25.95 

HY200 Amplifier 

ILP AUDIO MODULES 
Bullt-in heatsinks 
Protected circuitry 
No external parts 

required 
5 connections 
5 year warranty! 

120 WATTS RMS $79.95 
High performance amplifier with 
large heatsink area for cool opera- 
tion. Fully protected circuitry. Distor- 
tion only 0.01% at 120 watts RMS (1 

KHz). Response 10 Hz - 45 KHz. S/N 
ratio 100 db. Only five connections. 
Amazingly compact - only 4V " x 
4" x 2' D. Mounts with 2 screws. 
Requires ± 45 V/3A. 4 to 16 ohms. 
HY120. 60 W RMS. Specs/size as HY200. x 35 V/2A 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. ±45V/4A $99.95 

HY6 Mono Preamp $25.95 

HY66 Stereo Preamp 48.95 
Inputs for RIAA phono, tape with monitor, tuner, aux- 
iliary and microphone; full tone control circuitry. Incredi- 
ble performance: Response DC to 100 KHz, distortion 
005%, S/N 90 db. Output to 4.5 V RMS. Supplied with 
edge connectors. Compact. Reliable. Internal voltage 
regulation - use from 15 to 50 V safely! 

HY6 
41111,- 

1 
Name 
Address 

City Zip 
Please send Amt 

Check f ) M/O ( ) Visa ( ) MIC ( ) 

Number Exp. 

GL3OSTO11 E Electronics 
6) 849.0735 

901 Fuhrmann Blvd, Buffalo N.Y. 1420 ,l 
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Model 333 
Model 331 

. . plus these popular 

DMM+Vari-Pitch+Logi-Trax=MX-333 
World's Fastest Troubleshooter 

sellers 
Compact Video Generator 

Video output for VTR. CCTV 
and monitortablRF.app.ichanns VICI Adjustable channel 2-4 

11 rock stable patterns 10 
step gray scale staircase 3 
bar and 10 bar gated rainbows 
eitj Adjustable chroma levels 
(0-1500.0) Crystal controlled 

hick impact 
terrethermoplastic case and 
protective cover 

Model 240 

0.1% Basic Accuracy 
LCD Display In Unique 
Wide Vue Case 
Uses Single 9V Battery 
Compact Size. Rugged 
Construction 

Overload Protection 
Exclusive VARI -PITCH 
Audible Output (MX333) 
Fast LOGI-TRAK Logic 
Function (MX333) 
20Q Range (MX333) 

in stock and available for immediate delivery. 
Pocket Semiconducter Analyzer 

Automatic, hands-off' 
operation - frees both hands 
for troubleshooting_ Instant 
GOOD -BAD analysis - 
including LEAKAGE - of 
NPN's. PNP's. FET's. diodes 8 
SCR's, in or out -of -circuit. 

Rugged, all solid state - no 
moving parts. Compact 
polypropylene case. Will not 
damage transistors. diodes. or 
circuits under test. Powered 
by 2 std. 9 V batteries (not inc 

Model 216 

LCD Digital Multimeter 
Automatic polarity. zero and 
overrange indication 
Easy -to -read z" high L C D 
display 

z year battery life in typical use 
12 oz. including 9V battery 
Withstands 4 ft. drop without 
loss of accuracy 
Automatic decimal point. built 
in low battery indicator. diode 
and transistor testing 
capability (LX304 only) 

LX 304 LX 303 

Order with Confidence and get FoRDthe Fordham Advantage! 
Call 

TOLL FREE i. Master Charge 
Our prices t//SA BankAmericard 

(800) 645-9518 
VISA COD 
Money Order 

masrercharge Check 
In N Y State Call (5rsl 752.0050 855 Conklin St. Farmingdale, N.Y_ 11735 e COD's extra 5 
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AMERICRS 
BESISaUNG 

SCANNER 
JUST GOT 

EV BEUBL 
Look what you get with the 

Bearcat 210 XL. Exciting, new 
spaceage styling. No -crystal, 
pushbutton tuning New, 18 chan- 
nel, 6 -band coverage of over 6000 
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 
210XL. 

'TAKE rT FROM A 
SMART OPERATOR" 

._-1,--, 

BEARCAT 41W(LL 

SCANNER 

$209. 

THE LOWEST PRICED, 

SCANNER 

Bring home an the real excite- 
ment of scanning, and savet 
Bearcat 160 features a smooth 
keyless keyboard for all controls 
ncludingvolumeandsguelch Has 

coverage 16 channel 
Priority. Selective Scan Delay 
Automatic Lockout and Search 
And much more Bearcat lsnumber 
One In scanning 

'TAKE IT FROM A 

Rp 
SM 

K/41 VR. 

BEARCAT 
160 SCANNE 
$189.00 

Add $6.00 per scanner for U.P.S. ground 
shipping in the continental U.S. or $12.00 
for U.P.S. air shipping. Send your cashier's 
check or money order to our address 
below or order by phone if you have a 

o Visa or Master Charge card. Order today! 
Z 
Q r,a 

w al COMMUNICATIONS 
ELECTRONICS 

854 Phoenix O Box 1002 Ann Arbor, Michigan 48106 U.S.A. 
Q Call TOLL -FREE (900) 521.4414 or outside U.S.A. (313) 994-4444 
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radio products 

More information on radio products is available. Use the 
Free Information Card inside the back cover. 

PORTABLE SCRAMBLER, the Evader, ensures 
privacy in two-way radio voice communications. 
A primary security -level scrambler, the portable 
Evader is compact and mounts directly on the 
radio using "hook -and -loop" pads. The rugged, 
water-resistant unit operates from the radio's 
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power supply. A standard -designation code mod- 
ule is internally wired. The scrambler principle 
used is audio -band inversion with the code mod- 
ule selecting the inversion frequency. 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. 

CUSTOM ANTENNA, FM -91, fits all General Mo- 
tors and narrow -fender cars. The antenna has a 

single stainless -steel mast 31 inches long and a 
72 -inch cable. Shown is a close-up of the anten- 
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na's body -mount. Price for the FM -91 is $7.37.- 
Harada Industry of America, Inc., Dept. P, W. 
Artesia Blvd., Compton, CA 90220. 

COMPACT AM/SW RECEIVER, the model EP -8, 
measures only 45 mm X 73 mm X 25 mm (1.77 
X 2.95 X 0.98 inches) and weighs only 96 grams 
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(3.5 oz.). The receiver tunes the standard AM 
broadcast band and shortwave 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 -8 
has built-in Ferrite rod antennas for both bands. 
Audio output is by means of an earphone. Price is 
$24.95.-Radios International, 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 frequency com- 
bination can be programmed with the 12 -MHz 
spread, with full specs eliminating the need for 
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two separate radios. The performance of each 
channel in this model is equal to that of a single 
channel radio. Options available for the WR -156 
include a 12 -channel priority scanner, CTCSS 
encode/decode, DTMF, and time-out timer, plus 
any signaling system desired. Price range is from 
$1,395 to $2,350.-W R Communications, 1165 
Harrison St., Seattle, WA 98109. R -E 
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stereo products 

More information on stereo products is available. 
Use the Free Information Card inside the back cover. 

SPEAKER -SELECTOR SWITCH, The Controller, 
is a lightweight, compact unit that allows hookup 
and independent control of up to five pairs of 
stereo speakers. Any one pair or up to all five can 
be played simultaneously. Features include two 
headphone jacks, built-in amplifier protection, 
and barrier -type terminals for amp and speaker 
connections 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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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. 

CLEANING KIT, model TX250, is designed for 
cleaning audio -tape 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 
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also contains the solvent, ten replacement Clean - 
Wicks, a cutter, a device that elevates the pres- 

sure rollers for cleaning, and a rack for the kit 
materials. Good for about 900 cleanings, the kit is 
priced at $27.50.-Texwipe Co., 101 West St., 
Hillsdale, NJ 07642. 

NOISE -REDUCTION SYSTEM, model SAE 
5000A, removes impulse noises from records. 
The SAE 5000A is capable of removing even 
smaller pops and clicks than its predecessor 
while providing a cleaner sound than was previ- 
ously attainable. Sophisticated logic circuits con- 
tinually monitor the program material for those 
audio defects and automatically shut down the 
audio system upon detection of the impulses. A 
reconstruction circuit replaces the impulse noise 
with information extrapolated from the music 
appearing immediately before and after the im- 
pulse so that musical continuity is maintained. 
Since the entire process takes place in less than 
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ono of a second, the listener remains unaware of 
it. Both THD and IM in the SAE 5000Aare 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.-Scientific Audio Electronics, 
Inc., 701 E. Macey St., Los Angeles, CA 90012. 

STEREO CARTRIDGES, model M72EJ and mod- 
el M72B, 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 1Y to 3 grams, and are com- 
patible with most turntables. The model M72EJ 
(shown), with biradial elliptical stylus is priced at 
$51.00; Model M72B with spherical stylus is 
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$45.70. Prices for stylus assembly alone are: 
N72EJ $17.45; N72B$14.05.-Shure Bros., Inc., 
222 Hartrey Ave., Evanston, IL 60204. 

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 
fluorescent readout displays the exact station fre- 
quency and also serves as a digital clock 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 
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memory for a few seconds, and stops at the touch 
of the HOLD 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 

NOW YOU 

CAN BUILD 
YOURSELF 

AN 

ORCHESTRA 
The most advanced - most versatile organ 
you ever dreamed of Is now within most 
everyone's reach .. , because you build it 
yourself the exclusive WERSI way. 

Expand your instrument according to 
your taste and budget. With WERSI's 
'Building Block' system, you'll never 
need to trade organs again! 

Superior WERSI quality also available in 
pianos, synthesizers, amps, rhythm units, 
etc.... kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone raves about. You'll 
receive the famous "WE RSITIME 2" 
12" LP with accompanying libretto as well 
as a full color, 104 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

ObtEllAU world leader In quality 
do -It -yourself instruments 

WERSI ELECTRONICS, INC. Dept. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo oack @ $6.00. 
Name 

Address 

City State Zip 
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ur po.' rammable Drum Set's simple 
programming system allows even first time users 
to structure bass, tom, snare, wood -block and 
clave sounds into any rhythm in -any time 
signature. Versatile memory organization 
provides simultaneous storage of two separate 
rhythm patterns each with its own bridge rhythm. 
Bridges are activated from either the control 
panel touch plate or optional foot switch and are 
automatically synchronized to the main rhythm. 

Improved memory circuitry lets the "save" 
.mode hold rhythm patterns for over one year while 
battery life for normal operation has been 
extended to several hundred hours. 

In easy to assemble kit or fully assembled r 
( ) Send #3750 'Drum Set Kit, $89.95 plus $3 

shipping enclosed. 
( ) Send #3750 'Drum Set Assembled, $154.95 

plus $3 shipping enclosed. 
( ) Send Free Catalog. 

Name' 

Address: 
City: State: Zip 

VISA: MC: Card No. 

LMINA EIFCISOMCi. DEPT. t L w> 1020 W. I CRY,OII MIME, 73111 
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service clinic 

Catastrophic failures in solid-state circuits can be a trouble- 
shooter's nightmare. JACK DARR, SERVICE EDITOR 

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 identical 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 attention of 
readers so they'd have some ideas about 
where to start should they have the mis- 
fortune to run into it. 

The basic problem was the same in 
both: a Sansui AU20,000 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 

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 direct 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. Switching 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 transistors.) 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 Marantz 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- 
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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 TR01, 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, 
quite 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 parts 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 joint could easily 
cause that type of transient; 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 
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service 
questions 

COLOR BAR GENERATOR 
PROBLEMS 

Edwin Menendez Inclan of Mexico 
City sends this feedback note: "I had two 
problems with my Sencore CG -141 color 
bar generator. The raster was short, verti- 
cally, on all patterns. (On TV signals, ras- 
ter filled the screen). The other was the 
complete loss of the single horizontal line 
or dot pattern. You originally suggested 
checking or changing TR7, the vertical 
oscillator transistor. Although the origi- 
nal did not show any leakage, a new one 
did make the patterns fill the screen. 
They were vertically unstable, though. 

"After much searching, I found that 
there was a slightly leaky capacitor in the 
collector circuit of TR7 (.05 µF at 600 
volts). Also, by using a resistance substi- 
tution 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. 

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 right. On the S -board, D811 
had come in two. Can't find it on the parts 
list under "diodes."-A.K., Struthers, 
OH. 

Are you sure the guy that bought that 
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 -regula- 
tor transistor. You should be able to get a 
replacement from Panasonic. 

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 aF; no luck. When I bridged it 
with another .01 iF the oscillator locked 
in. However, the vertical hold now has no 

effect at all! 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 time -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. 

Incidentally, 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- 

place some of the few resistors in the 
same circuit; don't overlook any of the 
other capacitors either! 

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 there has found a source for 
Broadmoor parts and data, I'd really 
appreciate getting the information, and so 
would a whole lot of others. R -E 

Litho - 
Electronics 
SPECIAL REPRINT 
BUILD A BACKYARD SATELLITE TV RECEIVER 

Don't miss out again! 
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-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 
r 

i ANTENNAE DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1,000. 

THE FRONT END is critical 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 your own 
home. 

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 your 
order. All others add $3.00 for postage. 
New York State residents must add 48e 
sales tax. 

Radio -Electronics 
Satellite TV Reprints 
45 East 17th Street 
New York, N.Y. 10003 

Please print 

11 

(Name) 

(Street address) 
I want reprints @ $6.00 each, postpaid. 
I have enclosed $ N Y State residents 
must add 480 sales tax. (City) (State) 

L 
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COMPUTER TV 
continued from page 50 

resistors R8 and R9, is not critical. 
I found 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 

required if the computer -side and the 
TV -side of the interface are to be com- 
pletely 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 

115V 
AC 

T1 

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 mA is adequate for the 
circuit. The transformer'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 - 
volt regulators to keep them running 
cool. 

Installation and use 
The best place to locate the inter- 

face board is inside the TV set's cabi- 
net, where accidental contact with the 
TV's chassis ground will be impossi- 
ble. Switch S1 can be mounted incon- 
spicuously on the TV set's cabinet. 
(Make certain that none of its metal 

+5V (COMPUTER -SIDE) 

77 

-8V 
FIG. 3-BIPOLAR POWER SUPPLY is used for the comparators. The -8-vok line need not be 
regulated. 

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 suggested by the schematic, the 
best place to inject the composite video 
signal from the interface is at the TV's 
first video -amplifier stage. Refer to 
your set's schematic or to a Sams 
Photofact folder. An excellent source 
of TV -interfacing information is Don 
Lancaster's TV Typewriter Cookbook, 
published by Howard W. Sams and 
Co., Indianapolis, IN 46268. 

The total cost of this project, in- 
cluding the power supply, should be 
under $25. It would be hard to find 
a monitor at that price! R -E 

Put your 
money where 
your Heart is. 

UAmerican 
Heart 
Association 

WE'RE FIGHTING FOR YOUR LIFE 

'VIZ 
LCD Digital 
Multimeter 

'R2 W D-747 
TECH DMM 

f . 

Model WD -747 
Large 31/2 digit 0.5' LCD readout. 
Side switches for easy one -hand 
use. 
Accuracy better than 0.8% DCV. 
Resolution down to 100µV, 100µA 
DC, 0.10. 
Only DMM with built-in socket for 
transistor hFE testing. 
10MO input impedance, 10 amp 
DC range. 
Auto zero polarity. Full overload - 
protection. 
All functions color coded. 
Rugged orange -colored ABS 
plastic case. 
Complete with battery, deluxe test 
probes and spare fuse. 

Power Supplies 
WP -29 Monitor Isotap u 

Supply line: 105 to 130V, 48 to 500Hz Isolated output: 0 to 
150V 48 to 500Hz Leakage: Less than 0.1 mA Power rating 
(resistive load): 400VA Meter: Taut band 31/2' ; 2% Size: 
33/8" x 81/4" x 83/8" Weight: 141/2 Pb. Comes with output cable. 

WP -708 Triple Output 

Two 0-20 VDC supplies, 0-2A full load. May be used in series 
to provide 0-40 VDC, 0-2A . One 5 VDC (0.4A full load) fixed 
supply. Two digital voltmeters 0-99.9 VDC with separate inputs 
on the front panel. 

Order with Confidence and get the Fordham Advantage! 
Call 

prices TOLL FREE FORD our 

(800) 645 9518 
in N.Y. State call 1516) 752-0050 855 Conklin St. Farmingdale. N.Y. 11735 

Master Charge 
VISA' BankAmericard 

VISA COD 
Money Order 
Check 

COD's extra e 
CIRCLE 42 ON FREE INFORMATION CARD 
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UNDER THE HOOD 
continued from page 48 

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 [/O (input/Out- 
put), to happen simultaneously. It 
allows high throughput at relatively 
moderate processing speeds. 

Self -diagnostics and increased com- 
munication capabilities with off -vehicle 
diagnostic systems 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 driver 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 performance and in terms of 
cost. A thousand, or two thousand, dol- 
lars worth of under -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 controls and digital dash- 
boards. Next month, we will take a 

look at bells and whistles-things that 
make driving more pleasurable. R -E 

What 
would make 
your business 

better? 
We would 

You r. t'r.n 7nL:I Ir..nUlr>ury chrl to- euL:Irt Franchise st-nr 

panes t struggling independent reallors and put them In the line 

light The result d greater share of the marketpllci' 

THONICS 2090 Is doing the same for the electronics servir e buss 

Hess Were selecting a limited number of dealers In each commu- 

nuy giving mein ore name and high level Irdinlnq Irr administrative 

and marketing techniques And we re aovertrslnq as a single organ' 

tdlian Ill snort we re building a franchise organization that will 

stand nut in a crowd 

Are you e11grnle to toms Yes it you own a sersIse dealership or are 

planning to star one and if you meet Our tut Imirdl requaremenh Bra 

von must apply before the quota for your area has been tilled 

ORONICS 211.)J could he Ise Idehne you ri Item] looking for Cad it 

Ind iv t,rP tel In .. ISltt822tTb3 

L Ì L O O Q 

5229 South Highway 37 P.O. Box 2003 Bloomington. Indiana 97402 812.824.2424 

1-IFUI E L 
Oscilloscopes 

Top Performance 
In Every Range 

HM 307 

HM 307 $405. 
Y: Bandwidth DC-10MHz (-3d13) Sensitivity 5mV-20VJcm 1±5%) 
X: "rimebase 0.2s-0.2µs/cm (± 5%) Triggering 2Hz-30'MIHz (3mm) 
Built-in component tester Calibrator Screen 6:x6cm 1 kV 

HM 312 $610. 
Y: Bandwidth DC-20MHz (-3dB) Sensitivity 5mV-20V/bm (±3%) 
X: Timebase 0.2s-40ns/cm incl. x5 Magn. Trig. 3Hz-30NHz (4mm) 
Dual trace X -Y Operation Calibrator Screen8x1Ocm 2ItV 

HM 412 $915. 
Y: Bandwidth DC-20MHz (-3dB) « Sensitivity 2mV-201/fr.rn (t3%) 
X: Timebase 2s-40ns/cm incl. xS Magi. Trig. DC -4 MHz (5mm) 
Dual trace Algebr. addition - X -Y Operation Screen 8s10cm 
Sweep dellay Overscan, Trigger Delay indications Trigger filter 
Z -Modulation Calibrator Oaticule illumination 2kV 

HM 512 $1485. 
Y: Bandwidth DC-50MHz (-3dB) Sensitivity 5mV-50Vtcm 1± 3%) 
X: rimebase :5s-20ns/cm incl. x5 Magn. Trig. DC-70MHz (5mm) 
Dual trace Algebr. addition X -Y Operation Screen 8)(110cm 
Delay line Sweep delay « After delay triggering a Trigger filter 
Single shot + Reset Overscan, Triigger, Ready, Delay indications 
var. Hold -off Z -Modulation Graticule illumination 12kV 

HM 812 $4035. 
Y: Bandwidth DC-50MHz (-3c1ß) Sensitivity 5mV-50V'div. 1±3%) 
X: Timebase 5s-20ns/div. incl. x5 Magn. Trig. DC-70MHIz (0.5div.) 
Dual trace analog storage with var. Persistence and Auto -Storage 
Algebr. addition X -Y Operation Screen 8x1Odiv.17,2x9cm) 
Delay (lire Sweep delay hoer delay triggering -rigger filter 
Single shot Overscan. i nigger. Ready, Delay, AS indications 
van Hold -off Z -Modulation X-IGuaed circuit Calibrate 8.5kV 

HM 812 
storage 

For -nov9 iafbrmationlconta,t_ 

HAMEG, INC. 
88-90 Harbor Rd., Port V.ash:igton; N.Y. 11050 
516883-3837/516-882-6428 TWX: 510 01389 
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market center - 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for 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) 85e per word 
prepaid . . . no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
106 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 third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working 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 eligible. 
Free sample newsletter. Write: ULC, Box 179 -CU, 
Clarkston, GA 30021 

CRT rebuilding machinery. Large profits 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 
free ... MACROCOMGEX, Washington Cross- 
ing, PA 18977 

START your own electronic assembly business 
with our unique plans. Write: DELCRON, 32 Fair- 
ington St., Catharines, Ont. Canada L2N 5W3 

Burgher Fire Protection 
Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 

alarm systems and devices and save ME. We 

offer FREE write-in engineering service. 

FREE CATALOG `+ +°°''"k'° x, 0w1fry al.m, SY+te,n+end Darice+ 

Burden Security Co. Box 82802 -RE Lincoln, Ne.68501 

ORDER No. 171AE047 

©©ú ROUTE ON, 
PLATTSBURGH, N.Y. 12901 
Tel.: 15181 561-8700. 

30 CHANNEL 
CABLE TV 

CONVERTER 

FREE 
ELECTRONIC 

PAR S T 

& IDEAS CATALOG' 

EDUCATION & INSTRUCTION 
THE PA BIBLE from Electro -Voice, a profession- 
al guide addressing sound reinforcement and 
public address applications/specifications from 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.65 per 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 advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) 

(PLEASE PRINT EACH WORD SEPARATELY, 

Special Category: $10 

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. 

the club/church/school level up through auditori- 
ums/outside stadiums/road system situations. 
To receive your copy of this highly regarded tool, 
including all existing supplements, and to be put 
on the distribution list for future additions, 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 publishers. 
Lowest prices, ask catalog. BUSINESS PROMO- 
TION, Lajpatrai Market, Delhi, India 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, PhD's . . . Free revealing details. COUN- 
SELING, 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 Francisco, CA 94126 

PASS FCC EXAMS 
The Original FCC Tests -answers exam manual 
Mat prepares you at home for FCC Fnstand 
Second class Radiotelephone licenses. Newly 
',nosed multiple.cho,ce exams cover all 
tested on the actual FCC exam. Plus' Sell 
Study" Ability Test Proven! 59.95 postpaid, 
Moneyback Guarantee. 

CommanD PRODUCTIONS aa P.O. Box 26348 E 

Radio Enginaadna Division $ San Francisco, CA 94126 

SATELLITE TELEVISION 
SATELLITE television...Howard/Coleman boards 
to build your own receiver. For more information 
write: ROBERT COLEMAN, Rt. 3, Box 58 -ARE, 
Travelers Rest, SC 29690 

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 

CA -MI 1 ITC \/IC1t1N CATFI I ITF VICI(1N 
SATELLITE VISION 
We manufacture the highest spec 3 -meter data & video 
dish In the world 410b gain! We also sell direct. 
Immediate delivery or you pick up. Complete 
details including satellite TV information, BUY 
aiming service and discount schedule. Send Cl 
01.25 for postage & handling DINE 
to: TIGER TENSAS 

P. O. Boo 561 
CeaselSerry. Florida 32707 

Satellite TV 
FOR THE HOME 

Sick of Network TV? 
Our receiver lets you get 
MK 75 channels of teevi- 
slon directly from earth - 
orbiting cable N .atellltes!: 
HBO, Showtlme, super eta 
Bons, epode and movies 
from around the world. 

We don't just sell information! 
We Manufacture Handware! 

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 48, 

SPACECOAST RESEARCH 
Dept. T, P.O. Box 442, Altamonte Springs, FL 32701 
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4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at $50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system $7.00 

SPACE MAN toy module PC board w/musical IC 
synthesizer chip. ROM has 5 programs, wierd noises 
blinking LEDs $3.00 each 

DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. $80 
Send for details on this one. 

Computer video monitor chassis 9 inch, 12 volt used $40 
Computer video monitor chassis 12 inch, new $50 

8 INCH FLOPPY DISC DRIVE 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 
compatible. 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 

WALKY TALKIES Govt surplus used 
condition. 47-55.4 me range. With 
schematics. Govt AN/PRC-6 
$25 each 2 for $45. Ant, $5 each 

ASCII 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 

CIRCLE 15 ON FREE INFORMATION CARD 

A1CFR Associates EXCLUSIVE! 

SURPLUS COMPUTER BARGAINS 

* 

I/O. 
plete. 

supply, 

8 INCH FLOPPY DRIVES 
Used, removed from systems. Mid. by MPI Division of si .. 

Control Data. These are the CDC floppy! Includes 
schematics & I/O data. Sold 'As -Is' but complete and ' s ,r 
whole! An incredible BARGAIN, easy to interface with 
most commercial controllers. Features "hard" sectoring. t 

Special Price Only $229.00... 
Buyy3 and SAVE BIG!' 3/5599.000 

Plus Sh ppinq 

DAISY TERMINALS featuring the DIABLO 
HyType Daisy Printer. This exciting terminal features, 
RS232C ASCII, 1 10-1200 BAUD, KSR operation plus fan- 
tastic PLOTTER mode with bi-directional horiz. & vert'I i movement, 1/60"H & 1/48"V increments. 15" platen, 
prints at 10, 15 & 30 cps! Uses plastic printwheel and 
has many more exciting features. Includes operator's 
manual & schematics. Used & refurbed. 

CASE STYLE Now Only $1499.00 
MAY DIFFER Add 830.00 for Shipping Crate. Pay Shipping Os Delovery 

SELECTRIC Typewriter Terminals 
USED, off -lease. Features IBM Selectric Printer RS232 

Takes BCD code type elements. Whole and com- 
"AS -IS" (may need some adjustments). SEE OUR 

OCT. 1980 ADVERTISEMENT in this magazine. 15" 
carriage, type ball included. 110 VAC includes power , 

I/O and printer circuits and more. 
f 

Only 5469.00 \? '" 
Add $18.00 for Shipping Crate. Pay Sh,pp,ng On Delivery 

Maintenance Manuals Available. 825.00 Z /5% 50 
IBM Trademark 

GET YOUR COPY OF OUR LATEST FLYER! 
Circle the Bingo Card Number or Send a 1st Class Stamp for a Free Copy. 

CFR ASSOCIATES, INC. 
617-372-8536 

Orders 

18 Granite Street welcome 

Haverhill, Mass. 01830 

CIRCLE 30 ON FREE INFORMATION CARD 

INTERNATIONAL ELECTRONICS UNLIMITED 
IMMEDIATE DELIVERS OP QUALITY RESISTORS 

CARBON FILM RESISTORS 1/4 a 1/2 watt 

CARBON FILM oso PRICING 

1/4watt (R.OM R25) total quantity ea pk-10 pk-t00 Pli -1000 
095"dia X .250"long (body) 1-999 $.10 .45 2.00 

1/2watt (R.ohm R50) 1000- .10 .40 1.80 15.00 
.146"dia x .364"long (body) 5000- .10 .30 1.70 14.50 

10000- .10 .25 1.55 13.00 
25 or were resistors - not individually packaged - 

mixed - specify any assortment of values 5.04ea 

,5 3.9 16 68 300 1.2K 5.1K 22K 91K 390K 1.6M 6.2M 
1.0 4.3 18 75 330 1.3K 5.6K 24K 100K 430K 1.8M 6.88 
1.1 4.7 20 82 360 1.5K 6.2K 27K 110K 470K 2.08 7.5M 
1.2 5.1 22 91 390 1.6K 6.86 30K 120K 510K 2.211 8.29 ' 1.3 5.6 24 100 430 1.86 7.56 33K 130K 560K 2.4e 9.18 
1.5 6.2 27 110 470 2.06 8.2K 36K 150K 620K 2.7M 109 ' 
1.6 6.8 30 120 510 2.2K 9.1K 39K 160K 680K 3.0M 11M 
1,8 7.5 33 130 560 2.4K 10K 430 180K 750K 3.39 928 
2.0 8.2 36 150 620 2.7K 11K 47K 200K 820K 3.68 1311 
2.2 9.1 39 160 680 3.0K 12K S1K 220K 910K 3.9M 151 
2.4 10 43 180 750 3.3K 13K 56K 240K 1.0M 4.3M (1, 1/20 
2.7 11 47 200 820 3.6K 15K 62K 270K 1.1M 4.7M only) 
3.0 12 51 220 910 3.9K 16K 68K 300K 1.2e 5.1M 
3.3 13 56 240 1.0K 4.3K 18K 75K 330K 1.38 5.6M 
3.6 15 62 270 1.1K 4.7K 20K 82K 360K 1.58 

METAL FILM RESISTORS 
METAL FILM Itt total quantity ea pk-10 pk-25 pk-100 pk-250 
RN60 (R.ohm CRB6OFY) 1/4watt I-999 . $.25 1.00 2.00 7.50 17.50 
Low temp coef - SOppm/o: 1000- .20 .90 1.80 7.00 16.25 
.138'dia x .3551ong (body) 5000- .20 .85 1.70 6.50 15.00 
color banded 10000- .20 .80 1.55 6.00 13.75 

10 or more resistors - not individually packaged - 
ri -,1 - specify any assortment of values 5.15ea 

' VALUES STOCsLU(ohms) 
Standard l' metal film values fror 10 ohm to 475K ohm 

10.0 12.1 14.7 17.8 22.6 27.4 33.2 40.2 48.7 59.8 71.5 88.7 
10.2 12.4 15.0 18.2 23.2 28.0 34.0 41.2 49.9 60.4 73.2 90.9 QtifLem 
10.5 12.7 15.4 18.7 23.7 28.7 34.8 42.2 51.1 61.9 75.0 93.1 :wY 
10.7 13.0 15.8 19.1 24.3 29.4 35.7 43.2 52.3 63.4 76.8 95.3 
11.0 13.3 16.2 19.6 24.9 30.1 36.5 44-2 53.6 64.9 80.6 97.6 
11.3 13.7 16.5 20.0 25.5 30.9 37.4 45.3 54.9 66.5 82.5 
11.5 14.0 16.9 20.5 26.1 31.6 38.3 46.4 56.2 68.1 84.5 
11.0 14.3 17.4 22.1 26.7 32.4 39.2 47.5 57.6 69.8 86.6 

and muttitples of 10 of the above values to 475K 
,.e. 10.0 100 1.0K 10.0K 1000 etc (total 448) 

VOLTAGE Ma4wLAros 10íe OFF ON $25.00 
1S% OFF ON $50.00 

,M3201-5 Negative 5 V reg (7905) 1.19 
,M320T-12 Negative 12 V reg (7912) 1.19 
,M3207-15 Negative 15 V reg (7915) 1.19 
.113407-5 Positive 5 V reg (7805) 1,19 
M340T-8 Positive 8 V reg (7808) 1.19 .(7812) 1.19 83407-12 Positive 12 V reg 
,113407-15 Positive 15 V reg (7815) 1.19 

DISCRETE LED'S - 
JUMBO LED 

.20"dia, diffused 
Red, Clear or White 10/51.00 25/52.00 100/57.50 
Green or Ye1101v 7/51.00 25/52.85 100/59.75 

suBnINITUR0 LED 

RedsoriC. diffused 
Red or Clear 10/61.00 05/62.85 100/17.50 
Green or yellow 7/51.00 05/62. 85 100/59.75 

293904 NPN T0-92 10/51.50 
253906 PNP T0-92 25/53.00 

100/511.00 

194148 400064 15/$1.00 103/55.00 
194001 rectifier 12/51.03 100/57.00 
194007 rectifier 10/51.00 100/59.00 

ayment by cher , ., U - , /C 
........ 

or VISA. Add $1.00 shippino/handling INTERNATIONAL ELECTRONICS UNLIMITED 
'n US, Canada & Mexico. Other countries 
51.00 v 5` of order. California residents 225 Broadway Jackson Ea 95642 

add sales tax. Minimum order 110.00 phone 209 223 3870 

MICRO Ulestfield, NJ. 07090 
654-6008 

ART(º,) 

SUBSCRIPTION TV DECODER KIT 
Please refer to this month's Radio Electronic's feature article 
for information regarding our kit. 
Complete kit $75.00 
Manual & drilled & etched project board $20.00 
Additional boards (with one board & manual) $15.00 

DIRECT LINE FOR ORDERS ONLY -201-654-6029 
7 SEG Displays (comp. grade) 

.3"/954-.6"/1.45 (specify ann. or cath.) 
EXTRA LOUD 9V BUTLER -3/2.00 

FREQUENCY COUNTER CHIP 
ICM 7225 IPL 

(40 pin), with on board dividers, 
decoders/drivers. 18.95 -specs included 

AM/FM RADIO CHIP --(84408) 2.00 or 3/5.00 
Complete AM/FM IC -external IF required 

DIPPED TANTALUMS 
.47 µt 35V (1" leads) 10/1.00 ZENER DIODES -20V 1 amp 10/1.00 

SUPER SUB MINI LYTKá 
(1" wade leads, b Nichicon) 

1000µf 504 (P/i." L X 'A 754 or 10/6.00 
47 f 25V ('Ar" L X W , 10/81.00 

4000 330V (photo flash or laser circuits) -2/1.00 

LINEAR 
183230 500 11413031.50 
tit am 

5. 

1.81334 .95 
LY 301ÁN .33 LM 1305 1.15 

1313078 5193ÓUA .35 117E 
.90 

.90 

Liz 3088 .95 1111310 1.75 

111308 .90 Lit 1391 1.50 

L9310 1.05 181414 2.25 

183118 .85 19 1900 2.90 
1.93171( 5.00 U11808 2.75 

11113200.15 

1.25 
Lit 1 75 

111320K-12 1.15 11830 1.50 
LM 324 125 111 1841 1.75 

LM 325 1.85 1111848 1.75 

LM 339J 1.00 LR 1889 4.50 

LLMM34OIP-12 1.25 194 

Lit 
2113 1.75 

LM 34311 3.50 182907 2.40 

Le 373 2.95 1112917 1.95 

3 I 03 
1Ó54iand L9p is L11354 .5ó 

1381 1.60 L113064 2.00 

18306 1.85 LM 3065 1.50 

IM 386 1.50 18 3067 2.50 

1038º 1.50 103070 2.50 

19390 1.95 LR 3071 2'00 

L1317N 2.39 LM33008899 1.75 
LM 3900 .75 

COMPUTER GRADE TWIST LOCKS 
3200µf 50V (ideal for power supplies) 2.00 

10008f 50V-1.0010000 I85V-2.00 
DISCS -.001 1KV 25/1.00,150V 15/1.00 

HEAT SENSITIVE SWITCH -4/1.00 
self contained unit opens at 150 C 

9 DIGIT FLUORESCENT DISPLAY by NEC 

complete with driving circuitry -2.50 

MOTION DETECTOR: Features include transpar- 
ant, optical IC completely assembled on circuit 
board with necessary capacitors. Extensive specs 

application notes included./$5.00 

CRYSTALS --3.579545 MHz 99e 
6.0 MHz 2.95 

JUMBO LED's 
Green, 7/1.00 -Yellow, 7/1.00 -Red, 10/1.00 

100/13.00 100/13.00 100/9.00 
MOUNTING CLIPS -12/1.00 

Terms MICRO -MART accepts Visa, MC, and telephone COD'S. Foreign orders $50.00 minimum plus 

shipping -US funds only. Orders under $10.00 include $2.00 for shipping/handling. All components 
guaranteed or money refunded. Immediate shipping. N.J. residents add 5% sales tax. 

MICRO -MART 552 SUMMIT AVE., WESTFIELD, N.J. 07090 (201) 654ó008 

CIRCLE 62 ON FREE INFORMATION CARD 
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Telephone Listening Device 

'""-'" 

Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE Starts 
automatically when phone is answered 
Records both sides of phone conversation 
stops recorder when phone is hung up. 
This device is not an answering service. 

Super Powerful 

Wireless Mic 
10 times more powerful than other mics. 
Transmits up to Y. mile to any FM radio. 
Easy to assemble kit. l5v battery (not incl.I 
Cat (305)725.1000 or send $10.96 $1.00 shipping per Item 
to USI Corp., P.O. Boo RE -2052, Melbourne, FL 32901. 
COD'. accept. For catalog of transmitters, voice scramblers 
and other specialty items, enclose 5200 to USI Corp 

115> 

Each 

$18.95 
01y Disc Avan 

" 

'1P 
site 2'.3".' 

i 

BIOPHYSICAL MONITORING 
TELEMETRY transmitter detects arterial pulses 
with pressure sensitive transducer placed over 
wrist artery. Each detected pulse transmitted as 
audio tone, (beep), to standard FM radio. Flash- 
ing LED provides visual indication. Completely 
assembled. 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 

TELEMETRY transmitters: EKG -$27.50, arterial 
pulse -$39.50. Free information. OMNI-TEK, 
Dept. RE, BOX 1318, Longmont, CO 80501 

WANTED 
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. Clinton, MD 20735. 301- 
868-1510 

WE buy sell used vacuum pumps, diffusion 
pumps and picture tube rebuilding equipment. 
Phone -(312) 583-6565. Write -LAKESIDE, 
4071 N. Elston, Chicago, IL 60618 

CRYSTAL 
RADIO 
Complete! 
$25.00 ppd. 
BOB RYAN 
PO Box 3039 
Anaheim, CA 
92803 

r.. .t^lFee+W+. 

We 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Cutting, Rifle, Pistol. 
Pocket. See in Dark -Shotgun Directional Mike - 
Unscramblers-Giant Tesla-Stunwand-TV Disrupt- 
er -Energy Producing, Surveillance, Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More -All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited, Dept. Re Boo 
716 Amherst, N.H. 03031. 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do. Barta-RE-I, Box 248, 
Walnut Creek, CA 94597. 

PLANS & KITS 
PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, MI 48185 

DIGITAL multimeter kits handheld, best quality 
0.1% accuracy. The lowest price in America 
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir- 
cle, Tampa FL 33615 

SOUND effects synthesizer. Uses voltage 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 

coak- ,_ leidedelde 

WIRE STRIPPERS 
A versatile, compact 3 station 
stripper. This EXCLUSIVE 3 in 
1 SWING BLADE model easily 
strips miniature coax, RG and 
shielded cable as well as hook 
up wires. Can handle con- 
structions up to an O.D. of 
.265" (6.7mm). FREE catalog 
tells it all. 
FREE WIRE STRIPPING 
SERVICE 
Send a 3-5 ft. sample of your 
cable or wire and strip specifi- 
Cations. Stripped wire will 
be returned to you with 
a complete report and 
recommendations. 

ENTER ra9oasoe. 
CO., 

ENTER Fairgrounds Drive, Manlius, N.Y. 13104 - 
MPG. CO., INC.JNC. (315) 682-9176 

CIRCLE 3 ON FREE INFORMATION CARD 

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. 

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 restorer. New method. Plans - 
$5.00. PAYETTE ENTERPRISES, BOX 250, Echo 
Bay, Ontario POS 1C0 

BUILD microcomputer trainer. Send $5.00 for 2 
complete instruction manuals. PACCOM, 14905 
NE 40th, Dept. PRE120, Redmond, WA 98052 

PROJECTION TV. . . . Convert your TV to pro- 
ject 7 foot picture. 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 

SCRAMBLED TV decoder. Complete circuit/ 
instructions $10.00. G&C, P.O. Box 1055, Ded- 
ham, MA 02026 

TREASURE finder plans, schematics and pictori- 
als, single and multiple stage $5.00. EVANS, Box 
402, Mt. Lookout, WV, 26678 

RESISTORS '/. 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, trim 
pots, and more. Free catalog. WESTLAND ELEC- 
TRONICS, 34245 Ford Rd., Westland, MI 48185. 
(313) 728-0650 

PLANS: Subscription television decoder, UHF 
over the air type, $10.00. Telephone memory 
dialer, stores 32 numbers, $3.00. Negative ion 
generator, easy to build, $3.00. We sell complete 
plan sets which include detailed instructions and 
circuit board patterns. Parts and kits also avail- 
able. COLLINS ELECTRONICS, Box 6424, San 
Bernardino, CA 92408 

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 

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 

SAVE 90%. Build your own minicomputer. Free 
details. DIGITRONICS CORPORATION, 273E W. 
Butler Dr., Phoenix, AZ 85021 

VINTAGE tubes of World War Il era . . . never 
used, in original factory boxes. #957 "acorn" =- 
18 for $5.00 postpaid. 1'4 -volt filament. Supply 
limited. BOB RYAN, P.O. BOX 3039, Anaheim, 
CA 92803 

SUBSCRIPTION TV decoder circuits. Detailed 
plans $4.60, JOE, PO Box 61, Cumberland, RI 
02864 

DISCOUNT TRS-60m DEALER A301 

COMPUTER SPECIALISTS 

FREE 

COMPUTI 

CATALOC 

UPON 

REQUEST 

Up to 15% Discount 
on TRS-8O's 

26.1051 4K LEVEL 1 S 424.00 
26.1056 16K LEVEL II 

26-4002 64K I DRIVE 
670.00 

3466 00 

1.800-841-0860 TOLL nut 
MICRO MANAGEMENT SYSTEMS, INC. 

Downtown Plo,n Shopping Center 
115 C. Second Av., S.W. 

Corso, Georgia 31728 
(912) 377-7120 Go. Phone No. 

FOR SALE 
SCANNER/monitor accessories -kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

FREE catalog, IC's, semi's, parts. CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal, 
Que., Canada H3C 1H8. U.S. inquiries. 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M, Skokie, IL 60077 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25e. MESHNA, Nahant, Mass. 01908 

www.americanradiohistory.com
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SCR's and TRIAC's 
C1060 .34 SCR 5 amp 400V 10.220 
TIC116B .97 SCR 8 amp 200V TO -220 
TIC126B 1.09 SCR 12 amp 200V TO -220 
TIC2168 .99 Triac 6 amp 200V TO -220 
T10226D .95 Triac 8 amp 400V 70-220 
TIC236D 1.45 Triac 12 amp 400V TO -220 
TIC246D 1.45 Triac 16 amp 400V TO -220 

Bi-Fet OP AMPS 
TL064CN 2.75 Quad low power 
TL071CP .59 Low noise 
TL072CP 1.19 Dual low noise 
TL074CN 2.35 Oued low noise 
TL0810P .49 J-FET input 
TL082CP .99 Dual J-FET input 
TLOB4CN 1.95 Ouad J-FET Input 

1980 IC MASTER 
Final sale $24.95 
sucpcl Io pro, sae 

NEW 1981 EDITION 
2 volumes - 3200 pages 

now available 
regular price. $82.50 

Introductory Offer: $75.00 
New Section on custom LC s ana 

microprocessor development systems 

PLASTIC POWER 
TRANSISTORS 

TIP29A .37 TIP41B .57 (IP,22 72 

TIP29B .38 TIP41C .59 TIP 125 72 

TIP29C .39 TIP42A .57 TIP 12F 77 

TIP30A .39 TIP42B .59 TIP1 27 84 
TIP308 .42 TIP42C .64 TIP140 1.44 
TIP30C .42 TIP110 .54 TIP141 1.64 
TIP31A .38 TIP111 .57 TIP142 1.96 
TIP31B .42 T1P112 .64 TIP145 1.84 
TIP31C .45 TIP115 .55 TIP146 1.98 
TIP32A .42 TIP116 .59 TIP147 2.25 
TIP32B .45 TIPI 17 .64 TIP2955 .83 
TIP32C .48 TIP120 .64 TIP3055 .70 
TIP41A .55 TIP121 .68 FT3055 .59 

PROM'S 
74S288 $3.95 256 bd. 16 PIN 

745188 $3.95 256 bit, 16 PIN 

93427/MB7052 $3.95 1K, 16 PIN 

93417/M137057 $3.95 1K, 16 PIN 

93446/MB7053 $4.95 2K, 16 PIN 

93436/MB7058 04.95 2K, 16 PIN 

93453/MB7122 $9.95 4K. 18 PIN 
825185/7128 27.95 8K, 18 PIN 
74S478/7132 24.95 8K, 24 PIN 
825191/7138 78.00 16K. 24 PIN 

We provide PROM programming. 
Please enclose truth table or master PROM. 

Nt* 

MOS MEMORIES 
MOS Static RAM's 

Pen No. Pdce 
2101-35 IK (256 x 41 3$ONS 22 PIN 3.95 
2102-25 IK (IK x I) 250NS 16 PIN 1.09 
P2111-45 IK (256 x 4) 450NS 18 PIN 3.95 
P2112-35 11( (256 x 4) 350NS 18 PIN 2.85 
2114L Low Power 4K (1024 x 4) 300NS 3.45 
2147 4K (4K x 1) 55NS 9.95 
2147 4K (4K x 1) 7ßN8 8.95 

UART's 
COM8017/AY5-1013A 
40 Khz Single 5V Supply 

1K CMOS RAM 
5101 1K (256 x 4) 450Nß 22 PIN Low Power 

4K CMOS RAM 
P6504 4K (4K x 11 OSONS 18 PIN 110MW 

P6514 4K (1 1( x 41 450NS 18 PIN 110MW 

SHIFT REGISTERS 
3341APC FIFO 1 MHz 
3347PC 80 bit 

Special 3.95 

4 Zilog NEW LOW PRICES 
Z80-SI0/0 2.5 MHz 22.45 
Z80A-SI0/0 4.0 MHz 28.56 

Z80 -CPU 2.5 MHz 8.45 Z80-SI0/1 2.5 MHz 22.45 
780A -CPU 40 MHz 9.45 Z80A-SI0/1 4.0 MHz 28.56 
280 -PIO 23 MHz 5.98 280.810/2 2.5 MHz 22.45 
MICA -PIO 40 MHz 7.65 Z80A-510/2 4.0 MHz 28.56 
Z80-CTC 25 MHz 5.98 Z80 -41O/9 2.5 MHz 16.85 
280A-CTC 4.0 MHz 7.65 Z80A-SI0/9 4.0 MHz 21.54 
Z80 -DMA 2.5 MHz 18.65 Z80 -DART 2.5 MHz 14.45 
280A-13MA4.0 MHz 22.95 280A -DART 4.0 MHz 17.60 

MICROPROCESSOR CHIP SETS 
Part No. Price Pert No. Price Part No. Price, 
8080A CPU 5.45 8228 4.98 6800 CPU 5.95 
8085 CPU 9.95 8251 6.95 6802 CPU 11.65 

8212 2.50 8253 9.95 6810 3.50 
8214 3.65 0255 5.95 6821 3.50 
8216 2.50 8257 10.95 6850 3.50 
8224 3.45 8259 12.95 6852 3.50 
8226 2.50 

Part No. Price 
6502 CPU 9.45 
6504 CPU 9.45 
6505 CPU 9.45 

6520 6.45 
6522 9.95 
6532 13.95 
6551 13.95 

74So0N 
74S02N 
74S03N 
74SO4N 
74S05N 
74S08N 
74S09N 
74$10N 
74S11N 
745204 
74S30N 
74S32N 

.48 

.52 

.52 

.52 

.52 

.52 

.52 

.52 

.52 

.52 

.52 
89 

74$37N 
74S38N 
74S40N 
74S51N 
74S74N 
74S85N 
74S86N 
74$112N 
74S114N 
74S124N 
745132N 
74513361 

1.29 
1.29 

.48 

.52 

.79 
2.20 
1.20 
1.20 
1.20 
2.65 
1.48 
1.89 

74S SCHOTTKY 
74$134N 
74S135N 
74S138N 
74S139N 
745140N 
745151N 
740153N 
745157N 
745158N 
740161N 
745162N 
740163N 

.76 745168N 4.98 74$241N 4.95 74$373N 3.95 
1.56 74S169N 4.98 74$244N 4.95 745374N 3.95 
1.18 745174N 1.29 745251N 1.65 74$412N 2.98 
1.18 74S175N 1.29 745253N 7.65 74$470N 7.95 
1.36 74S181N 4.85 745257N 1.65 745471N 9.95 
1.19 74S182N 3.98 745258N 1.65 74S472N 16.85 
1.19 74S189N 15.85 745260N 1.65 745474N 26.85 
1.19 74$194N 4.58 74S274N 19.95 745476N 9.65 
1.29 74$195N 1.89 745275N 19.95 745478N 24.95 
3.95 74S201N 12.95 74S280N 2.84 
4.45 745225N 9.85 745283N 3.99 
3.95 745240N 4.95 745299N 6.98 

LM301AN-8 
LM304CH 
LM307N-8 
I.M308N-8 
LM308CH 
LM309K 
LM310HC 
LM311N-8 
LM317T 
?2201 

l M318N-8 
M318CH 

.34 

.89 

.29 

.89 

.95 
1.58 
1.49 

.59 
1.36 

1.45 
1,75 

LINEAR LC.'s 
LM324N .52 LM74ICN-8 .32 
LM339N 
LM348N-14 

.52 
.99 

LM747CN-14 
LM748CN-8 

.59 

.39 
LM358N-8 .79 I LM1458N-8 .42 
LM555N-8 .29 .LM1488N-14 .69 
LM556N-14 
1.14723CH 

.49 

.89 
LM1489N.14 
LM3046N-14 

.69 
99 

LM723CN-14 
LM725CN-8 

.48 
1.75 

LM3302N-14 
LM3403N 14 

.55 

.89 
LM733CN-14 
LM7390N.14 

1.59 
1.29 

LM3900N 
0M4136N-14 

A9 
99 

L M'41CH .65 ULN2003AN .89 

DUAL -IN -LINE -LOW PROFILE-I.C. SOCKETS 

CONTACTS PRICE CONTACTS PRICE 

8 PIN .07 22 PIN .21 
14 PIN .11 24 PIN .23 
16 PIN .13 28 PIN .27 
18 PIN .17 40 PIN .39 
20 PIN .19 

. LOWEST PRICES ANYWHERE FOR THE HIGHEST DUALITY, 
AN UNBEATABLE COMBINATION. 

CD4001B: 
0740028- 
CD40068E 
CD40078E 
C040088E 
C04009BE 
0040105E 
CD4011BE 
CD4012Bt 
C04013K 
00401413E 
00401513E 
C040168E 
00401780 
CD40188- 
CD40198E 
CD40208E 
CD40216E 
00402260 
CD4023BE 
CD4024BE 
CD4025BE 

21 
.21 
85 
.32 
74 
.52 
.52 
.29 
.24 
.36 
.69 

.36 

.69 

.59 
.69 
.84 
.69 

1.29 
25 

.54 
.29 

CMOS 
C04026BE 1.99 004068E3E 27 

0040276E 52 0040698E .27 

CD40288E .59 0040708E .39 

CD40798E .84 CD4072BE .24 
CD4030BE .48 0040738E .29 

0040338E 1.98 CD40758E .29 
0040348E 2.68 CD4076BE .79 
CD40358E .96 0040788E .32 

C04040BE .84 00408113E .24 

C04041BE 1.79 CD4082BE .24 

C04042BE 66 0040858E .58 
CD4043BE 99 0040868E .75 

0040440E 76 0040930E .75 

0040468E 84 004099E7E 1.98 

0040478E .84 CD4'048E 1.99 
CD4049BE .42 0045088E 1.69 
C040508E .42 0045109E 76 
C 040518 .84 CD45118E 64 
C 040528E .98 CD -5128E .84 

0040538E .98 CD4514BE 1.89 
0040608E 1.56 C045'58E 1.89 
0040668E 69 CD4516BE .96 

CD4519BE .54 
CD45208E .69 
CD4522BE .89 
CD4526BE 1.25 
0D45278E 1.59 
CD4528BE .86 
CD4531BE .66 
CD4532BE 1.12 
00453913E .84 
CD4543BE 1.98 
CD4553BE 2.89 
0045558E .64 
C045568E .84 
CD4581BE 1.99 
CD4582BE .96 

.':C04584BE .52 
CD4585BE .85 
CD4702BE 8.95 

LED209 
LE0211 
LED212 

OPTO SALE 
L.E.D. LAMPS 

T-1 2 mm Red 
T-1 3 mm Green 
T-1 3 mm Yellow 

.09 

.19 

.14 

LED220 T -1'h 5 mm Red .11 

LED222 T-114 5 mm Green .24 

LED224 T-1 5 mm Yellow .16 

DISPLAYS 
FND357 375" Common Cathode .99 
FND500 .500" Common Cathode .99 
FND507 .500" Common Anode .99 

0L1416 29.95 
4 digit, 16 segment alphanumeric display 16" ht. 

ISOLATORS 
ILD74 
IL074 
ILCT6 
TIL111 
4N26 
4N33 

Dual Opto Isolator 
Oued Opto Isolator 
Dual Opto Isolator 
Opto Coupler 
Opto Isolator 
Opto Isolator 

1500V 1.29 
1500V 3.95 
1500V 1.29 
1500V .54 
2500V .54 
1500V .85 

NOW MAIL ABLE FROM ACTIVE ELECTRONICS. 
GIFT CERTICATES 

VALUES:$10. $15. $20. $50. $100. 
THE PERFECT CHRISTMAS GIFT FOR YOUR FRIENDS AND RELATIVES. 

"Memory Specials" 16K MOS DYNAMIC RAM'S (16 PIN) 
416-3 (200ns) $3.95 1 

EP ROM' S 416-5 (300NS) 2.95 

C2708 
1Kx8450'1s 
TMS2532 
32K (4096 x 8) 450 ns 

C2716/TMS2516 }l 
3.95 16K (2K x 8) 450 ns 

(Single 5V supply -- SlmIlar to intel version( 
7.95 TMS2564 
7.95 64K (8K x 8) 450 ns 

4.98 
3.95 

4e4 
4K MOS DYNAMIC RAM'S 
TMS4060-30 Special 2.95 

S 4.95 4K (4K x 11 300NS 22 PIN 
1 MS4060.20 3.95 

524.95 4K (4K x 1) 200NS 22 PIN 

57.95 
16K CMOS STATIC RAM 
6116 16K (21( x 8) 15ONS 16 PIN $99.95 
64K MOS DYNAMIC RAM 

5195.00 4164 64K (64K x 1) 200NS 16 PIN 599.95 

THIS IS AN UNBELIEVABLE MOS SALE. ALL MAJOR MANU- 
FACTURERS. ALL CURRENT PRODUCTION. ACTIVE ELEC- 
TRONICS - YOUR AUTHORIZED SOURCE FOR MAJOR MA- 
NUFACTURERS PRODUCTS. 

TTL - LOW POWER SCHOTTKY WE ARE THE SOURCE WITH ALL NEW MAJOR MANUFACTURERS AND GUARANTEED DELIVERY" 
74LS283N 74LS362N 11.95 

74L000N .21 74LS20N .24 74LS55N 
74L501N .21 74LS21N .24 74LS73N 
741.502N .27 741_526N .39 741_574N 
74LS03N .23 74LS27N .29 74LS75N 
74LSO4N .27 741_530N .19 741_576N 
741.505N .27 74LS32N .56 74LS78N 
74LS08N .27 74LS37N .36 74LS83N 
74LS09N .32 74L538N .36 741_585N 
74LS1ON .24 74LS42N .45 741_586N 
74LS1 IN .32 74LS47N .76 74LS9ON 
74LS12N .18 74L548N 1.45 74LS91N 
741_513N .25 74LS51N .24 74LS92N 
74L514N .48 741_554N .24 74LS93N 

.27 74L595N .58 74L5138N .69 74L5162N .85 74LS193N 89 74LS248N 1.69 .96 

.36 74LS96N .68 74L5139N .69 741_5163N .85 74L5194N .89 74LS249N .99 74L5290N .84 74LS365N .79 

.54 741_5107N .42 7415145N 1.25 741_5164N .64 7415195N .68 7415251N 2.25 7415293N .38 7415366N .79 

.39 741_5109N .52 74LS147N 2.45 74LS165N 1.27 74LS196N 1.12 74LS253N .59 74L 5298N 1.19 741_5367N .79 

.39 74LS112N .42 741_5148N 1.44 741_5166N 1.87 7415197N .99 741_5257N .84 7415299N 2.65 741_5388N .79 

.38 7415122N .54 7415151N .45 7415170N 2.75 7415221N 88 7415258N .68 7415320N 2.95 741.5373N 1.48 

.84 74LS123N .79 74LS153N .42 741_5173N .74 741.5240N .99 74LS259N .2.95 74LS321N 3.86 74LS374N 1.48 

1.15 7415124N .99 741_5155N .87 741_5174N .42 74LS241N 99 74LS260N .99 74LS322N 4.95 74LS375N 2.95 

.48 7415125N .99 7415156N 1.45 741_5175N .42 74LS242N .99 74LS266N .48 74LS323N 4.95 741_5377N 1.44 

.44 74LS126N .54 741.5157N .56 741_51131N 2.38 741_5243N .99 741_5273N 1.39 7415324N 1.19 74LS378N 1.19 

.94 74LS132N .59 74LS158N .59 74LSI9ON 1.25 74LS244N .99 74LS275N 4.95 7415348N 2.45 741.5379N 1.95 

241_5133N 2.85 74L5160N .99 74LS191N .89 741_5245N 2.25 74LS279N .68 741_5352N 1.27 74LS390N 1.98 
.54 74LS353N 1.95 74LS393N 1.87 
.42 74LS136N .48 74L5161N .85 74LS192N .68 74LS247N .89 74L 5280N 2.69 

74LS395N 1.95 
74LS447N .35 
74LS490N 1.95 
74LS630N 85.00 
74LS83IN 85.00 
74LS669N .89 
741.5670N 2.65 

I r -Active 
AVElectronic 

Sales Corp. 

MAIL ORDERS SHOULD BE SENT TO: 
U.S.A. P.O. Box 1035 Framingham, Massachusetts 01701 

Telephone Orders 8 Inquiries: (617) 879-0077 

CANADA 8 FOREIGN 5651 Ferrier St., Montreal, Ouebec HAP 2K5, Canada 

Foreign customers please remit payment on an international bank draft or 
international postal money order payable in U.S. dollars. 

Prices are in U.S. dollars. Minimum Order: 510.00 

Add $3.00 to cover Postage 8 Handling VISA AND MASTER CARD ACCEPTED 
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100W 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 -1020 low T.I.M. ste- 
reo pre -amp. 

Specifications: 
Output power: 100W RMS into 8 -ohm 

125W RMS into 4 -ohm 
Frequency response: 10Hz - 100 KHz 
T.H.D.: less than 0.008% 
S/N ratio: better than 80dB 
Input sensitivity: IV max. 
Power supply: ±40V @ 5 amp 

TA -1000 KIT 
$51.95 
Power 

transformer 
$15.00 each 

PROFESSIONAL 
10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 

Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-Imearities of the combined speaker/room sys- 
tem. Fantastic features as follows: 

10 double slide controls for two channels 
Cut out rumble, surface noise and hiss 
Minimizes speaker/room non-linearities 
Frequency response from 30Hz to 16KHz 
10 tone controls plus defeat, monitor and tape 
selector. 
Control range ± 12dB in 10 octaves (30Hz, 60Hz, 
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz, 
16KHz.) 
Operating voltage 117V 50/60Hz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 

SPECIAL PRICE $00.50 ea. 

SUB MINI SIZE FET 
CONDENSER MICROPHONE 

Specification: 
Sensitivity: - 65dB ± 3db 
FEO. Response: 50 Hz 8 KHz 
Output Impedance: 1K ohm max. 
Polar Pattern: Omni -directional 
Power Supply: 1.5V 10V D.C. 
Sound Pressure Level: Max. 120dB 
EM4RP $2.50 ea. or 2 for $4.50 

NEW MARK III 
9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc -shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from -30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KIT FORM $18.50 

2 WATT AUDIO AMP 
Pre assembled units. All you need is to hook up the 
speaker and the volume control. Supply voltage from 9- 
15V D.C. measures only 2" x 31/2", making it good for 
portable or discrete applications. Comes with hook up 
data. 

BUY 2 FOR 

$4.99 

J 

r 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 
level output of your amplifier from -36dB - +3dB. 
Comes with a well -designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is ó- 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 
Kit includes 70 pcs. driver transistors, 38 pcs. 
matched 4 -color LED, all other electronic compon- 
ents, PC board and front panel. 

MARK IV KIT $31.50 

MARK V 15 STEPS 
LED POWER OUTPUT 

INDICATOR KIT 
All functions same as Mark IV but this is with heavy duty 
aluminum front plate and case. Can be easily slot into the 
front panel of your auto, truck or boat Operates on 12V DC. 

$41.50 EACH KIT 

BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 
Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
9" 6W cool/daylight miniature fluores- 
cent tube. 
8 x 1.5V UM -1 (size D) dry cell battery. 
Easy sliding door for changing batteries. 

$10.50 EA 
Stainless reflector with wide angle in- 
creasing lumination of the lantern. 

30W+ 30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Board, all control 

pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
100Mz and 10KHz. $32.50 PER KIT 

5W AUDIO AMP KIT 
2 LM 380 with Volume Control 

llR01 '} Power Suply 6 18V DC 

ONLY $6.00 EACH 

PROFESSIONAL 
PANEL METERS 

1 

A. 0-50UA 8.50 ea. 
B. 0-30VDC 8.50 ea. 
C. 0-50VDC 8.50 ea. 
D. 0-3ADC 9.00 ea. 
E. 0-100VDC 9.00 ea. 

Tine rv1U-52E 
Allscales. meters 

Plastic 
white 

cover. 
face with black 

SPECIAL 0.5" LED 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT! 
Features: 4 digits 0.5" LED Displays 12 hours 
real time format 24 hours alarm audio output 

59 min countdown timer 10 min. snooze control. 

ONLY $7.00 EACH 

SPECIAL TRANSFORMER 
FOR CLOCK 

$2.50 A 

DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODE!! 

SPECIAL $19.95 

proximity triggeré 
voltage triggered 
mechanically triggered 

This alarm protects you and itself! Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm into action. If cables within pas- 
senger compartment are cut, the unit protects itself 
by sounding the alarm. 3 -WAY PROTECTION! 

All units factory assembled and tested - Not a kit! 

SANYO HYBRID AUDIO 
POWER AMPLIFIER I.C. 

Typical ratings 
Operating case temp. 85°C. 
T.H.D. = 0.5% f = 20020KHZ 
Input resistance Po = 0.1W 30K.n. 
Power band width 20HZ-20KHZ 
Freq. response 10HZ.-100KHZ 
Output resistance = es 
With built in protection circuit. 
All units come with data sheet. 
PART OUTPUT(W) SUPPLY VOLTAGE PRICE 
STK040 10W+10W Stereo$ 16V D.C. $14.50 

STK041 15W+15W Stereo±20V D.C. $18.50 
STK043 20W+20W Stereo±22V D.C. $22.50 
STK054. 23 WATTS ±23V D.C. $13.50 
STK056 30 WATTS ±22V D.C. $18.50 
STK050 50 WATTS ±35V D.C. $26.50 
STK070 70 WATTS ±42V D.C. $32.50 
STK1050 100 WATTS ±50V D.C. $40.50 

PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM -16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-108MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case; mike is 
6'/4" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; sound quality was 
judged very good. 

$16.50 - 

am 
FLASHER LED 

Unique design combines a jumbo red LED with an iC 
flasher chip in one package. Operates directly from 
5V -7V DC. No dropping resistor neded. Pulse rate 
31-Iz @ 5V 20mA. 

2 for 52.20 - 

BIPOLAR LED RED/GREEN 
2 colors in one LED, green and red, changes color 
when reverse voltage supply. Amazing! 

2 FOR $1.60 

LCD CLOCK MODULE! 
0.5" LCD 4 digits display X'tal controlled cir- 

cuits D.C. powered (1.5V battery) 12 hr. or 24 hr. 
display 24 hr. alarm set 60 min. countdown timer 

On board dual back-up lights Dual time zone dis- 
play Stop watch function. 

NIC1200 (12 hr) $24.50 EA. 
NIC2400 124 hr) $26.50 EA 

2 2 4 D 

SANYO UHF 
VARACTOR TUNER 

For UHF CH 14x83 
Tuning voltage + 1V-+ 28V1D.C. Input impedance 75 
OHM. I.F. band width 7-16 MHZ. Noise figure 11.5 dB 
MAX. Size 2%" x 11/4" x 3/4'. Supply voltage 15V D.C. 
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ 

All units are brand new 
from Sanyo. 
MODEL 115 -B -405A 
$36.00 EACH 

CIRCLE 21 ON FREE INFORMATION CARD 

www.americanradiohistory.com



F FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 -15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included! 

With Case Only 
$6.50 Per Kit 

PK/:510.00 
2 PKS/519.00 

ILLUSTRATED 
LESS COVER 

BATTERIES 
NICKEL CADMIUM 

BATTERY 
PACK 

'D' SIZE 

Output: 3.6 Volts @ 3.0 Amp/Hour. Consists of three each. 
1.2 Volt "D" size Nickel Cadmium Cells stacked and plastic 
film encapsulated. Tabs are provided at each end for elec- 
trical connections. The individual cells can be cut apart il 
desired. Rated recharge rate is 30 mA, 14.16 hours. Size. 

11" dia. e 7" long. New. Shpg. Wt. each pack, 1 lb. 

REGULATED DUAL 
VOLTAGE SUPPLY KIT 

±4 30V DC 800 MA adjustable, fully regulated 
by Fairchild 78MG and 79MG voltage regulator I.C. 

Kit includes all electro- 
nic parts, filter capaci- 
tors, I.C., heat sinks 
and P.C. board. 

$12.50 PER KIT 

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. 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 

FMC -105 electronic parts, OSC coils, and P.C. 

$11.50 PER KIT Board. Power supply 9V D.C. 

PRESS -A -LIGHT SELF 
GENERATED FLASHLIGHT 
EXCLUSIVE!! $3.95 ea Never worry about battery, 

Model F-179 because it has norte! Easy 
to carry in pocket and handy 
to use. Ideal for emergency 

light. It generates its own 
electricity by squeezing grip 

lever. Put one in your car. 
boat, camper or home. You 

may need it some time! 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits. 

KIT FORM 
$8.75 EA. 

"FISHER" 30 WATT 
STEREO AMP 

MAIN AMP (15W x 2) 
Kit includes 2 pcs. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ª 
16V DC (not included). Power 
band with (KF 1% ± 3dB). Volt- 
age gain 33dB. 20Hz - 20KHz 

Super Buy 
Only $18.50 

_dC" 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 

o find $15.00 per pack of 10 batteries 

NI -CD BATTERY SALE 
12V Pack 450 MZ/HR Size 3" x 1" x 2" 

$8.00 PER PACK 

4 AA Pack 450 MA/HR 
$3.50 PER PACK 

All above batteries are used but late date 
code and we guarantee to take back all bad ones for exchange. 

ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like the 
real thing. All units are brand 
new but without the case. Func- 
tions of the game include double 
flipper control, kicker control, 1- 

4 players, 3 speed ball control, 
tilt switch, automatic score, extra 
bonus cave and many more. All 
solid state with LED panel, no 
moving parts. Requires 9V bat- 
tery to operate, speaker not 
included. 

A perfect gift for yourself or friends. 
SPECIAL $0.99 EACH 
SPEAKER $1.25 EACH 

AA SIZE NI -CD SPECIAL SALE 
4 FOR $6.00 

RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 

SUB MINIATURE 
TOGGLE SWITCH 
6 AMP 125V ACe 

SPDT 51.20 
SPOT MOMENTARY 51.40 
DPDT 51.80 
DPDT MOMENTARY $1.80 
DPDT (CENTER OFF) 52.20 
3PDT S2.20 
3PDT (CENTER OFF) $2.50 
4PDT. $3.80 11 4PDT (CENTER OFF) 53.80 

POWER SUPPLY KIT 
0-30V D.C. REGULATED 

Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 AMP. Complete with PC 

board and all electronic parts. 
Transformer for Power Supply, 0-30 Power Supply 
2 AMP 24V x 2 $8.50 $10.50 each 

I.C. TEST CLIPS 
Same as the E -Z clips $2.75 
With 20" Long Leads 

In Black and Red Colors per pair 

SPACE WAR SOUND 
GENERATOR BOARD 

Brand new preassembled module 
- for a toy factory. The board gives 

out 6 different selectable space 
sound with LED light effect. Sounds 

include UFO take-off, space gun blast, wave, and space 
chime. 7 LED on the board will work with the sound. 
Requires 9V battery to operate. Speaker not included. 
SPECIAL $3.98 EACH SPEAKER $1.25 EACH 

ULTRASONIC 
SWITCH KIT 

Kit includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV, garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 

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 amplifier provides high level output. 
Operates 

we supply the datas. $2.90 EACH 
from one 9V battery, 28 pin 

ELECTRONIC SWITC KIT 
CONDENSER TYPE 

Touch On Touch Off 
uses 7473 I.C. and 

12V relay 
$5.50 each 4. 
1 WATT AUDIO AMPP1 

All parts are pre -assembled on a 

mini PC Board. Supply Voltage 6 
9V D.C. SPECIAL PRICE $1.95 ea. 

ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus 1z/e" Dia. piezo ceramic 
disc on circuit board gives a distinct 
high freq. buzz. Unit contains an I.C., 2 

caps, 6 resistors and is already preas- 
sembled. Requires 9V battery to operate. 

SPECIAL 2 FOR $2.99 

COMPLETE TIME MODULE 
0.3" digits LCD Clock Module with month 
and date, hour, minute and seconds. As 

well as stop watch function!! Battery 
and back up light is with the module, 
Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 
and many others! $8.95 EACH 

2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 
to a counter, stop watch, warble 
and pulse alarm generator by add- 
ing a few components. We supply 
the data and typical applications. 
Requires 9V battery to operate. 

SPECIAL 2 FOR $1.10 

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 

PUSH-BUTTON SWITCH 
N/Open Contact 

Color: Red, White, Blue, Green, Black 
3/51.00 

N/Close also Available 
501 each 

LARGE QTY. AVAILABLE 

HEAVY DUTY 
CLIP LEADS 

10 pairs - 5 colors Alligator clips on a 

22" long lead. Ideal for any testing. 

$2.20/pack 

FM WIRELESS MIC KIT 
It is not a pack of cigarettes. It is a 

new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condenser microphone to allow you 
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 

LOW TIM DC STEREO 
PRE -AMP KIT TA -10 20 

Incorporates brand-new D.C. design that gives a 

frequency response from 0Hz - 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 S/N 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: ±24 C.@ 0.5A 
Kit comes with regulated power supply, all you need 
is a 48V C.T. transformer @ 0.5A. 

ONLY 544.50 
X'former 
$4.50 ea. 

SOLID STATE 
ELECTRONIC BUZZER 

Mini size 1" x s/a" x 3/4" 
Supply voltage 1.5V - 12V 

Ideal for Alarm or Tone Indicator 

`p FORMULA INTERNATIONAL INC. 11/80-1 
tB-- 
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34 9 6 minutes - No 21704606 
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IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEM! 

SALE OF QUARTZ BATTERY - 

OPERATED CLOCK MOVEMENTS! 

6 

95 

T C 0 
CABLE TV 

CONVERTERS 
AND OTHER 

GOOD STUFF! 
SMASHING ALL SALES RECORDS - OUR NEW 

30 CHANNEL CABLE TV CONVERTER' 

,rer.. Nn n7Aeot7 

HOT NEW IMPORT' REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 

8 95 
;5 

5)4.95 
ea 10 

No.217VÁ275 

ETCO MKII WIRELESS - 
THE ULTIMATE CABLE TV CONVERTER' 

9 

189°° 
VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 

WHEN TAPING FROM CABLE TV 

89 
Fleumes you, VCR 
Insu 

emorfamerammnq channel ern 
nor eEnables mdes/tat/mg 
of one cable program 
whde watch, another. 
No217VA950 

UNUSUAL FACTORY SURPLUS 
MID -BAND - SUPER -BAND CABLE TV TUNER 

VI DCOR 
2000 

wraa ceNwwN. 

common IF frequency E.`.. ,n 

bro. mentors brn cable co . 

ters, decoders, . 

schematic. 
With n 

N. 217 V A342 

17,2A389 Detminl«b,m qör,x.ráum, SI 501 

FACTORY SURPLUS UHF TUNERS 

4?5 
MINIATURE FM WIRELESS MICROPHONE 

299]5 

S2Á95 

QUARTER -MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 

Nn 717VA09.3 

ea/lo 

ETCO GENERAL PURPOSE TUBE TESTER 
IN KIT FORM. Checks for lea 
Imoe, shorts, e 1O 0on. 7, 9,po, 

tal,'Deis', cnmuacrons. m, 
- s.Inpnrtahle,:ase 

No.21]KT146. 

IWired: No. 2171E053 - 579.95 
Pot tubeadaptar:. 2171E344 / $19.95 

95 

DUMPING! NORELCO ENDLESS LOOP CASSE TTES' 

9 Accuracy np 
ro 4years olaeral cm 1 alka 

e..C" cell Imported lrom 
Stl 95 'Nest Germany No 21790561 

eer5 217v0565-Ma¢Mnghend+-52a91ut¡ 
$1.95/ut / 5 I 

20 AMP REGULATED 12VDC POWER SUPPLY, 

e radio, SSS hnears up I. 

allow P.E P. Brand new, 
waled cartons No. 211V4394 

)17,9395 as above. 10 amps - S49.95. 39.95 ea. / 5 

OUR LATEST 98 PAGE 
FASCINATING CATALOG 

bargains and unusual 
, Ware or cercle the infer 

88 

RUSH YOUR ETCO ELECTRONICS 
ORDER TODAY 10 NORTH COUNTRY SHOPPING CENTER 

PLATTSBURGH, NV. 12901 

Creels rents order. please Vrm ö Masrercard OK ISoos riv r. rr Il . And 15. 

l.,i.i I 51P 561-9700 

CIRCLE 37 ON FREE INFORMATION CARD 

CABLE TV converters $39.95. Incredible 96 -page 
catalog free. ETCO, Box 762, Plattsburgh, NY 
12901 

LAMKIN model 109 service monitor, error meter, 
deviation meter, 20-52 MHz, 110-122 MHz, 140- 
162 MHz, 450-472 MHz, 20dB fused pad. $1300 
or best offer. PHONE 405-652-2849 

MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $49.95. SIGNAL 
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY 
11218 

CATALOG of electronic designs. Accessories 
for CB, ham radio, stereo and PA systems, tele- 
phone, and more. Catalog sent free upon re- 
quest. PETER-SCHMITT ENTERPRISES, Dept. 
RE, Box 07071, Milwaukee, WI 53207 

LASER handbook with burning, cutting, Ruby 
Reds, Co's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

COMPLETE solid state color television recorder - 
reproducer electronic assembly with power sup- 
ply. $24.95. Visa, Master Card. MADISON ELEC- 
TRONICS, Box 217, Madison, AL 35758. Tele- 
phone 205-837-6658 

GET MORE CB CHANNELS AND RANGE! Fre- 
quency expanders, boosters, speech processors, 
interference filters, how-to books, plans. Catalog 
$1. CB CITY, Box 31500 RE, Phoenix, AZ 85046 

TELEVISION downconverters and decoders 
$99.95 up. Details for stamp. GW ELECTRON- 
ICS, POB 688, Greenwood, IN 46142 

TEST equipment lowest prices B&K Leader, Hita- 
chi, Viz, Beckman, OK Tool, Blonder Tongue, 
RCA parts transistors others, write call collect L. 
I. Electronics, 981 Sunrise Highway, Bay shore, 
NY 11706. 516-666-7360 

BEARCAT scanners. Dealer prices. Big savings. 
Free price list. RADIO SALES. 3462 Oakland, 
Oshkosh, WI 54901 

RECONDITIONED test equipment. $1.00 for cat- 
alog-JAMES WALTER TEST EQUIPMENT, 
2697 Nickel, San Pablo, CA 94806 

SCRAMBLED television, encoding/decoding. 
New Publication. Theory/circuits. $9.95. WORK- 
SHOP, Box 393 REE, Bethpage, NY 11714 

PROGRAMS for Heath trainer/accessory 
ET3400/ETA3400. Accurate calculator program 
cassette $9.50. Terminal plans $4.00. C. Oaks, 
Box 7114, Toronto, Ont. M5W 1X8 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St., Nashua, NH 03060 

FREE advertising for your product. Booklet ex- 
plains how, where . . . $4.95 BALL, Box 703RE, 
Duluth, GA 30136 

MEMORY sale, dynamic rams surplus. 16K(4116) 
set of 8 $29.95 guaranteed. Free data sheets. 
JJM, Box 953R, Centereach, NY 11720 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock -Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar. (refundable): MENTOR PUBLICATIONS, 
Dept. Z, 135-53 Northern Boulvard, Flushing, NY 
11354 

DX listeners . . . forget you have a volume con- 
trol. Tune or listen to SW, CB, AM with no 
unwanted loudness changes. Shortwave for en- 
tertainment . . . space-age communications ac- 
cessory maintains steady volume, works with any 
radio. Illustrated plans. $5.00. INTERTECH, Box 
25568, Cleveland, OH 44125 

TO receive commercial -free unedited movies, 
night club acts, sporting events for the cost of 
one month's subscription send $19.95 for com- 
plete detailed easy to follow plans to: AMATEUR 
MICROWAVE ANTENNA, DynaComp Electron- 
ics, Dept. GF -2, P.O. Box 4181, Scottsdale, AZ 
85258 

CABLE TV descramblers and converters. Build or 
buy. For information send $2.00. C&D COMPA- 
NY, POB 21, Jenison, MI 49428 

8lnstruments in1 
Out -of -Circuit Transistor 

Analyzer 
Dynamic In -Cir- 
cuit Transistor & 
Radio Tester 
Signal Generator 
Signal Tracer 
Voltmeter 
Milliammeter 
Battery Tester 
Diode Checker 

Model 

Transistor Analyzer 212 
Factory Wired & Tested -- $39.94 

Easy -to -Assemble Kit - $26.61 

Now you 'can pinpoint defective transistors and their 
circuit troubles speedily with a single, feature -packed in- 
strument instead of a costly elaborate set-up. Perform- 
ance -proven by thousands! Checks all transistor types, hi 
or low power, for DC current gain (beta) to 200 in 
3 ranges, and leakage. 

Universal test socket accepts all base configurations. 
Identifies NPN or PNP transistors. Dynamically tests all 
transistors (oscillator check) and AF, IF, RF circuits. 

No external power needed. Measures DC currents to 
80 ma. Complete with test leads, instruction manual and 
transistor listing. 

Write for FREE catalog of the world-famous 
EMC line of test instruments. 

E MELECTRONIC 
MEASUREMENTS CORR 

625 Broadway, New York, NY 10012 

FREE 
ELECTRONICS 
CATALOG! 

Over 
1,500,000 

Parts in Stock! 
No minimum order 
Volume discounts 
Orders shipped same day 
100% money -back guarantee 
Phone orders accepted 

We carry semiconductors. 
capacitors. resistors switches. 
potentiometers transformers. 
hardware and much, much more. 

WRITE OR CALL TODAY for 
your FREE CAL WEST catalog' 
Collect Calls Accepted' 

(213) 889.2209 
M astercharge . 

Visa 
Bankamericard 

CAL WEST 
i 

31320 Via Colinas. Suite 105 
Westlake Village, CA 91361 

CIRCLE 5 ON FREE INFORMATION CARD 
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www.americanradiohistory.com



 

MARK IV LED POWER LEVEL INDICATOR 
Display Range -3698 to+5dB 

KIT $31 50 Floating or Gradual Output IndicatIng 
-- - - Kit includes transistors. leds, capaci- 

tors, resistors. PC Board, and silk 
screened metal front panel 

TEMPERATURE METER 
WIde-Ranging -65 C to+150 C 

-85 F to 302 F 

Accurate 30.4 C/So 7"F 

over most of range 

Fast 86econds to 99% of 

final change in reading 

Versatile swdcb'seleclable res. 

olution CO .1 et 1 ') and 

degrees C or F 

MODEL 940 

$189 

THANDAR Vet4 ee 
PORTABLE OSCILLOSCOPE 

DC-10MHz 
2" Diagonal CRT 

SMALL SIZE 

LIGHT 

WEIGHT 

ULTRALOW 

POWER 

CONSUMPTION 

AUTOMANC CIRCUIT POWER DOWN 

FOR UNUSED SECTIONS 

9?9 a 

$369 

0 r 

EXAR 
1 1-24 26up1001p 

XR-082CP S 1.39S I E 93 
X8083C17 1.50 20 00 
X13 -084C17 1.99 59 33 
X6-094CP 1.74 40 16 
11-095CP '1.74 40 16 
701-096CP 1.74 40 18 
6171-248P 2.61 09 74 
X0-346CP 1.95 56 .30 
XR-346-2CP 95. .66 30 
XR-205CN 8.00 480 400 
XR-21005 .22 3 38 2 81 
06215C5 4.22 338 2.81 
x9C240 10.22 818 681 
56-C262 9.18 7 43 6 19 
XR-C277 8 8.06 6.45 5.38 
X13320P I 39 111 93 
X0-555CP 64 51 03 

aX6-L555CP I.II 89 74 
X11-556CP 96 17 64 
511L556CP I.89 151 116 
X0.558CP 201 161 1.34 
00-559CP 2.01 161 134 
XF567CP I18' 94 79 
X1L567CP 1.13 90 75 

17.1458CP .84 67 58 
KR 1468C5 2.57 206 111 
6-1488P 109 87 73 
6-1489AP 109 87 73 

KR 1524M 13.93 11 14 9.29 
131 15685 3.36 269 224 
87-2200CP 118 94 79 
x6-2201CP 118 94 79 76 2202C t 8 94 79 

X622031.P 
XR 2204CP 
XR 2206CP 
XR 2207CP 
XR 2208CP 
X6-2209CP 
XR-2211CP 
XR-2212CP 
XR-2216CP 
XR22213CP 

0-2240CP 
X8-2242CP 
XR-2271CP 
XR-2272C1, 

F2276CP 
XR-2286CP 
XR-2288CP 
XR-252617 
X0-2558CP 
XR2567CP 
X0.3403CP 
X0 3524CP 
X0413fiCP 
X04151CP 
XR-4195CP 
XR-4212CP 
XR.4558CP 
XR.4741CP 
XR-553317 
138-5533AP 

5534CP 
X65534ACP 
XR 6118P 
X8-612817 
X13-1U38CP 
X613600CP 

18 
IB 
22 
28 
79 
63 
93 
31 
21 
79 
99 
91 
116 

8 
99 
86 
72 
03 
14 
88 
20 
11 

24 
29 
37 
28 
79 
29 

13 
99 
64 
25 
25 
75 
82 

94 79 
94 79 

3 38 2.81 
263 219 
223 188 
210 1 75 

394 329 
345 288 
257 214 
223 t86 
159 133 
153 127 

93 78 
93 78 

159 133 
293 2.- 
6 98 581 
322 269 
171 143 
150 125 

96 80 
269 207 

99 83 
1 03 86 
1 10 91 
1 01 85 

63 53 
103 86 
194 161 
1.50 2 09 
159 1 33 
211 176 
180 150 
1 80 1 50 
3 00 2 50 

6 1t 

\pqKP 
HYBRID AUDIO POWER AMPLIFIERS 

Matching 
Trenstormer 

51.1016G110WI S 6.95 TRIOS 7.90 
Sl-1026G120W) $13.95 TR20 510.90 
A PI.H(Socket lot above) .95 

S1.1030013000 019.00 TR30 $12.90 
SI -10506150W) $27.80 TR50 $77.90 
ASt-101Socket for above) .95 

Not'. One T,enstormr can power two audio amplifier. 

Intersil LED or LCD 
31/2 DIGIT PANEL 

METER KITS 
BUILD WORKING DPM IN 'A HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Test 1hese new parrs lug yourself w h Inters/ s 11 

cost protolyp n7 g kits. complete with A-A-1)convener 01 n 
LCD display 171061 or LED display 171071 511s provide 
all matenols incite board fora /enc./ono panel metal 

ICLUI69EV 1LCDI 134.46 ICLIHIEV i LEDI 511.71 

Capacitance Meter 
Easy to use plug in capacitor, push range 
button and read the value to 0.1% 
0.5 in. liquid crystal display 
Exclusive "]charge/.lvolt" measure- 

ment circuit (patent pending) holds 10.1 % 

basic accuracy for a lug year. 
Up to 200 hrs operation on standard 9V Batt. 
8 easy pushbutton ranges caver 0.1 pl to 
1999 colic rota rads. 
Best of all its easy on the budget - only 

MODEL 938 $179 

Power Supplies from ADTECH POWER 
Mollei vi,, Amps 
APS 5-3 5 3.0 0,-...,,e,,.. APS 12-1.6 12 1.6 
APS 15-1 5 15 1.5 
APS 24-1 24 1 Q 

19 ,0 up Z5 ch 

542 50 540.65 538.85 

Mude' Vrlc Amps 
APS 5.6 5 6.0 
APS 12-4 12 5.0 
APS 15-3 15 3.0 
APS 24-2.2 24 2.2 

1 9 10 up 25 up 

568 90 $84.00 S61.10 

uïflMEw4'iOIY 

Z-80 SERIES 
2.5 MHz 

Z -80 -CPU S 9.95 
2'80'CTC 6.50 

2-80-P10 8.50 
2.89510/0 2950 
290910/9 17.90 

4.0 MHz 
2.908 -CPU $11.50 
2.81311-CTC 7.95 
2.06'P10 7.95 

Z-909$10/0 35.90 
Z'809510/9 21.90 

2708 
EPROM $990 

2716 
EPROM $1199 

(5 Volt) 

THE NEW NLS TECHNOLOGY 
TOUCH/TEST 20 

T/)U(H ILSI 2.1 zoo., 1. orn- 
sileallsll mpam- 

r e obe component test 

plr 
haerlae andepe1 

3.00 Orlfer ours TOÓAS. 

LIST OUR 

ORDER NO PRICE PRICE 

NE5-TT20 0398 5360 
013TT200 425 385 
003.41.140 LEATHER 45 

60095116 
CASE 

TIN 

ABT 
A14T 
916T 
AIBT 
422T 
424T 
428T 
4367 
MOT 

SOCKETS 
Standard 
Soldertail 

1.230 25up 50up 1001111 

S 30 f 29 S 28 5 27 
36 35 34 33 

38 .37 36 35 
09 43 42 41 
72 71 70 69 
52 51 50 49 
70 77 76 75 
83 82 81 80 

108 107 106 105_ 

11/11111 

LOW 
PROFILE 

11/32T 11 

Á142T -T 
41827-T 
A18Z1.T 
4202T -T 
Á221T -T 

62427-7 
A28ZT T 

44027.7 
130L0 

ABG á 
Á14G 
4160 
Á18G 
A220 
6240 
A286 
A366 
440G 

1-24 25up 50up 100uP 
f 17 5 16 E is 8 14 

20 19 IB 17 

22 21 20 19 

29 28 27 26 
33 32 31 30 
36 35 34 33 
p 38 35 34 
43 42 41 40 
46 45 44 43 

1-24 25up SOup 100up 
S >a S 37 5 36 5 35 

56 54 53 52 
83 62 61 60 
68 68 87 66 
8-1 80 79 78 

91 90 89 88 
1 C 1.00 99 98 
141 140 139 138 
156 154 153 152 

A16WG 
A18WG 
920150 
422 WG 
0241/VG 
028WG 
436WG 
A4pWG 
TIN 

410 
WIRE 
WRAP 

GOLo Ld 
Level 3 

s.\,, 1.24 26up Soup 100up 
ABWG S 55 S 54 S 53 S 52 
AIOWG 69 68 67 66 
AIQWG 71 70 89 68 

73 72 71 70 
7 01 1 00 99 98 
1 23 1.22 1 21 1 20 

35 134 133 132 
143 142 141 140 
1 83 1 82' 1 81 1 80 
195 194 193 192 
243 242 241 240 

1.4 25up 50up 100up 
48WT-Ti S 40 5 39 f 38 
414WT-TI 59 58 57 56 
A16WTTi 63 62 61 60 
A18WT-Ti 67 66 65 84 
4200(1.11 91 90 89 88 
A22WTTI 99 98 97 96 
42415, T1 1 09 1 08 1 07 I 08 
928157.11 139 1.38 1 37 1 36 
A36 W T -TI 1 63 1 62 1 61 160 
A40 W T- T I 1 89 1 88 I 8 7 1 86 

SYM- ) NEW LOW 
PRICE 

$239.00 

KTM-2 CRT/TV Kybd Term 5349 

Litron ix 
1.99 100up1000up 

L-1 S 102f 72S 63 
5 113 82 72 

L-12 98 70 61 
L.15 98 70 61 

-16 101 75 65 
174 96 88 59 
1074 196 1 36 ! 20 
L0-74 4 12 2139 252 
4525 98 61 

526 98 71 61 

4521 90 05 51 
41028 78 58 51 MOTOROLA 8 AMP 
4531 158 113 98 00150 50V S 64 
4533 1 63 1 18 1 03 M0751 100V 1 06 

M1751 200V 112 
DISPLAYS MR154 400V 126 
0110 5 900 750 630 MR156 600V 210 
011OA 6.30 525 465 MR758 800V 265 
00101 9.00 750 830 516760 1000V 3.21 
DL500 1 45 1 15 95 MOTOROLA 
00507 145 1 15 95 MOH VOLTAGE 250mA 
DL -521 370 260 225 1.39250.I 1000V 5 88 
00522 3 70 1.60 2 25 MR250-1 20030 1 13 

00.527 370 260 225 MR250.3 3000V 189 
00528 3 70 2 60 2 25 M62504 4000V 1 98 
60701 2.34 1.80 1.50 MR250-5 5000V 2:08 
.]1102 2 34 i 80 00 1 AMP FAST RECOVERY 

..-794 234 180 150 1N4933 50V S 42 
01-101 2 34 1 80 150 1514934 IOIIV 46 

IFLUKEI 

00.1016 2 34 1 80 1 50 
01-721 440 310 265 
00.722 440 310 265 
00727 00 310 285 
00728 440 310 2.65 
0L-746 330 230 200 
01.141 330 230 200 
01.750 330 230 200 
001416 30 00 25 0022.50 
007750 1135 1 60 1 30 
01 7751 185 1 60 1 30 
007756 1 85 1 80 1 30 
01776p 85 160 130 

6022A 
S139 

. 
8024A 
S219 - 

LAMPS 
F0.4403 92 75 65 

131-60 86 60 52 
012 58 46 40 
012703 58 46 40 
RL2.04 58 46 40 
6120 58 46 40 
6121 48 40 ' 31 
131.50 26 11 17 

015003 26 21 17 

812093 21 20 16 

1314403 38 25 21 

015054-2 33 23 20 

RECTIFIERS 144936 
184936 
54931 
AMP 

N4001 
54002 
N4003 
54004 
N4005 
144006 
54007 

36 AMP 
51183 
51184 
111185 
51186 
51187 
51188 
51189 
51190 

200V 53 
400V 51 
0000 64 

50V 12/100 
100V 12/100 
2000 1211 00 
4000 12/1 00 
600V 10/1.00 
8000 00/1.00 

1000V 10/100 

50V 
I00V 
150V 
200V 
300V 
400V 
500V 
6000 

51 60 
1 70 

80 
110 
290 
300 
440 
6 80 

1% METAL FILM 
RESISTORS 

10 for $1.95 
VALUES AVAILABLE 

10003 2000 1K0 1.5K0 2KO 
10K0 15K0 20K0 100K0 200K0 

SILICON 
GENERAL 

1-24 25up 100up 
S03000 3 00 5 230 £ 200 
503005 2.70 2 05 I 80 
SG30190 17.30 00 85 
S030145 1.25 95 - 80 
SG301AM 90 70 60 
S03021 3.50 1.)0 235 
50302M 2.50 1.90 165 
2305T 2.20 1 70 145 
SG30541 4.00 310 265 
50305M 1.50 115 100 
S03077 1.30 100 85 
230751 1.00 75 85 
S03081 1.70 130 115 
00308M 120 90 80 
S0308AT 4.00 310 / 65 
SG3084M 300 230 00 
5G309T 1.90 145 125 
S63095 2.30 I 75 155 
Sc310T 270 205 180 
SG310M 2.20 1 70 I 45 
50311 T 2.1 O 1 60 1 40 
S0311 M a 1 50 1 15 1 00 
563177 -2.80 715 185 
5031711 3.20 245 215 
231717 200 155 135 
50320-051 300 230 10/7 
SG320-05K 360 175 240 
S032005P 1 70 130 . 1 15 

2320-5 21 3 00 2 30 200 
.120-5 21t 3.60 2 75 2 40 
.320.9 IP I 70 1 30 1 15 
5032008/ 3 00 2 30 2 00 
S0320-086 3 60 2 15 2 40 
SG320-08P 170 130 115 
2320-121 3.00 230 200 
90320-125 3.60 275 140 
232012P 1 70 130 I 15 

50320-157 300 2 304 200 
5G310 156 3.6Ò 175 240 
2320.1531 1 70 1 30 1 15 

50310.183 300 230 200 
50320.185 360 J 75 240 
50320.18P 1 70 130 115 
2320 201 300 230 200 
56320205 360 275 240 
SG320 10P I 70 30 t 15 

563235 550 4á5 365 
23245 180 1 O 110 
2311, 320 245 215 
66337K l 80 2 90 1 55 
2337P i 40 1 S g 6 

.503395 90 1 45 115 

1.24 25up 
S0340 -05T 2.20 70 
503400511 2.20 70 
60340.05P 130 00 
50340-061 2.29 70 
S0340-066 220 70 
SG340-06P 1.30 00 
SG340-O8T 2.20 .10 
50340-080 2.20 70 
2390-08P 130 00 
56340-12T 220 70 
SG340.125 220 70 
SG340.12P 130 00 
90340-15T 220 70 
50340156 2.10 70 
SG340-15P 1.30 00 
90340-18T 220 70 
56340185 2.20 70 
2340-18P 130 00 
S0340 -20T 2.20 70 
2340206 2.20 70 
50340.20P 1 30 00 
90340-241 220 70 
S0340-245 210 70 
SG340-24P 1 30 00 
SG350K 8.00 615 
5G353-55 750 575 
SG353.85 750 575 
900353125 7 50 5 75 

2353-15K750 5/5 
503531811 ) 50 5 75 

SG353U 1000 I70 
SG555CT 60 1 25 
00555CM 00 75 
S6556C171 40 105 
SGIIOCI .60 125 
SG110CN 20 90 
SG711CT 80 I 4 
S0111{{ICH 30 100 
50723[1 80 125 

90 
5 

S073300 70 1 30 
SG141CM 00 75 

5074105 10 85 
2741C1 50 15 
.7415C1 I 90 45 
5G7415CM 150 15 

.74 105 190 05 
214101 110 /0 
SG748CM 120 90 
5G748175 130 00 
5G74801 1 70 30 
561436C1 250 90 
2,458' 1 70 30 
5014581 140 05 
SG 146131 250 90 

5072305 20 
2733CN 50 

100up 1.24 
145 9014685 1.90 
1 a5 214882 110 

85 214885 110 
145 S01489J 110 
145 SG140911 170 

85 SG1489A2 2.30 
145 00148945 90 
145 214955 190 

85 5G14961 1 BO 
145 $G149614 150 
145 502003J 300 

85 SG3045J 1 70 
45 $030465 130 

145 503058.1 3.50 
85 603059N 2BO 

145 23079N 180 
1 45 6630815 1 60 

85 5030825 1.80 
145 5030835 170 
145 SG31181 2.50 

85 SG3118M 170 
t 45 SG3118AT 500 
145 231189M 350 

85 231465 140 
535 231835 130 
5.00 5632171 190 
5.00 23250T 2.90 
500 5G3250M 210 
500 SG3253J 550 
5.00 23253J 7 50 
665 SG3302J 250 
105 9G33025 210 

65 SG3401T 2 JO 

95 SG3401N 2 50 
105 234021 320 

80 5634025 3.00 
1 20 23423M 2 70 

85 5G3423A18 5t0 
105 5G350143 590 

BO 2350145 5 85 
100 235025 585 
t 15 SG35033 260 

85 5035031 2 20 
15 235111 250 

100 6035239,7 900 
125 235239 420 
100 60352411 500 
125 23525431120 
145 235262 7120 

80 2352702 11 20 
85 $035322 2 30 

115 235312 130 
, 65 90035422 600 

5 SG35432 810 
195 S035442 1050 
165 5G35a7» '050 

26up 100up 
45 
60 
30 
60 
30 
75 
45 
OS 
4Q 

30 
30 
00 

1 70 
90 
40 
25 
25 
30 
90 
30 

3 85 
1 70 
105 

75 
145 
2 25 
I 60 

4 25 
5 75 

1 90 
1 60 
2 05 
190 
2 45 
2 30 

05 
: 90 

55 
4 50 
4 50 
200 
' JO 

1 90 
6 95 
325 
3 85 
B 60 

16 l0 
860 

5 

75 

4 6C 
6 30 
8 10 

810 

25 

15 
<U 

40 
15 
55 
25 
25 
20 
00 
00 
15 
B5 
35 
65 
20 
05 
05 
15 
65 
15 
35 
35 
95 
55 
25 
95 
40 
65 
00 
65 
40 
80- 

65 
115 
200 
I 80 
3 40 
3 95 
390 
390 

5 
45 
65 

600 
3 80 
3 35 
745 

0 10 
745 
' 56 

1 55 
000 
5 05 

7 00 
' 00 

1-24 26up 
963549M 220 70 
SG3627J 400 10 
236297 300 30 
9G3818T 180 40 
50381841 2.40 85 
.38215 1 50 15 
238221 90 45 
238225 I60 25 
238235 180 40 
5038512 4 70 60 
23852»4 70 60 
238532 4 70 60 
23886N 110 85 
504138C5 2.10 60 
24194J 550 25 
24194CJ 400 10 
242501 5 50 25 
24250C1 260 00 
20250CM 210 60 
245011 2 95 25 
245015 2 95 25 
261185 4.30 30 
275205 2 50 90 
225215 200 55 
275225 2 50 90 
215235 3.00 55 
275245 2 50 90 
^'.75255 200 55 
275285 2 50 90 
5û75295 200 55 
215345 2.50 90 
9û753510 200 55 
2/538N 250 90 
215395 200 55 
27805C1 220 /0 
27805C5 2 20 70 
27805C17 130 00 
21806fT 220 70 

7808C5 ; 20 70 
_.,7806CP 30 00 
S0780PC1 220 70 
27808C6 220 70 
27808C0 130 00 
27812C2 220 70 
27812C5 220 70 
27812CP 130 00 
27815CT 220 70 
SG1815C5 220 70 
.1815CP I 30 00 
SDG781801220 70 
21818(6 ; 20 70 
27818CP 30 ' 00 
2782001 120 70 
278200K 2 20 ' 70 

27820CP I 30 ' 00 
6117824CT 220 ' 7n 

1080p 
1 45 
2 65 
200 
120 
1 80 
1DO 
1 25 
1 05 
1 20 
315 
315 
315 

75 
1 40 
3 65 
2 65 
3 65 
I 15 
140 
1 95 
1 95 
2 85 

65 
35 
65 
35 
65 
35 
65 
35 
65 
35 
65 
35 
45 
05 
85 
OS 

45 

;5 

5 
85 
45 
45 
85 
45 
45 
45 

5 

45 
85 
45 
45 
85 
45 

567824C5 220 
SG7824C17 1 30 
27905CT 3.00 
SG7905C5 360 
SG7905CP 1 70 
S07905 2C1 3.00 
.7905 201 360 
279052CP 170 
SG1908CT 300 
SG19013C5 360 
SG7908CP 1 70 
S67912C1 300 
S67912C5 360 
007911CP 1 70 
007915C1 300 
27915C5 360 
007915CP 1 70 30 7916C 300 
5G7918C5 360 
007918CP 1 70 
S07920CT 300 
907920CK 360 
SG1920CP 1 70 
S675/ 391 4 70 
275,38N 350 
6075154J 350 
SG75154N 2 50 
5015125J 3.50 
SG753255 2 50 
S07545005 1 80 
SG15451851 160 
SG154538M 160 
5675453BM 160 
56754541351 160 
6075460 1 80 
501546151 180 
50754625 1 80 
90 7546351 180 
SG75484M 1 an 
918600 680 
SM601 I 717 

SM610 640 
064611 7 l0 
SM625 13 60 
S1.1626 15 40 
561635 11 70 

581636 la 6n 
S1N1645 15 6u 
610646 r 

SM655 14 60 
5M656 '6g(1 
5M1000 92 101 

5841010 9201 
SM1400 9215. 
SM1601 9, 

1-24 26 up 100up 
170 145 
100 85 

2 30 
2 75 
130 

2 30 
2 75 

30 
30 
15 

30 
30 
75 
30 
30 
75 
30 
30 
75 
30 
30 
75 
30 
80 
70 
70 
90 
70 
90 
25 
25 
25 
25 
25 

40 
40 

40 

2 00 
2 00 
1 15 
200 
2 40 
1 15 
200 
2 0C 

2 IXT 

240 
115 
200 
2 40 
115 
200 
2 40 

1 15 
200 
2 40 

5 
315 
1 35 
2 35 
165 

35 
65 
05 
05 
05 
05 
05 
771 

40 10 
40 10 

515 400 
90 4 50 

4 90 3 75 

5 50 4 lU 
1(1715 900 

85 405 
9 /5 

"25 R55 
.21X) 
'3 66 xo 

25 55 
.2 95 985 

X7 601X1 
800 '' tX7 

no 

MOTOROLA MC840P I 50 
MCB48L 317 

MBO101 5 73 MCB57L 246 
MC18L05CP 57 MC851P 1 50 
51C781.12CP 51 MC8621 2 27 
MC78115CP 57 MC9581 443 
MC78124CP 57 51C1013P 310 
MC781805[T 75 510,33041P 2 10 
MC18121O8CT 75 MC1349 171 
MC785,0861. 75 MC1350P e 44 
511C78611163 75 61C1355P 110 
616786115CT 75 MCI 3586 191 
MC78101862 75 MCI 364P 201 
64678612461 75 54013717 648 
54C791.05CP 12 51C1373P 519 
5C791I2CP 12 MC1391P 44 
MC791I5CP 12 MC14034U 110/ 
51C791.4CP 11 MC140816 384 
MC661P 91 MC/40817 4 75 
1310663 P 3 20 MC 1008 L8 6 55 
MC664P 320 MC14391 462 
510665P 191 MC1439P1 S 397 
510667P 320 6461455P1 84 
616668P 1 91 MC1458P1 94 
MC680P 205 MC14891 193 
MC684P 510 610I4891 189 
MC8301 2 27 90148941 7 89 
MC8321 227 510I4941 853 
MC833P 5 '36 51C1496 207 
MC8351 246 5161560P 460 
MC836P 150 MC1808P 1 36 
6178391 5118 MC1809P 36 
643 6166 ,1 I 10623 51S 

MC3325P 210 
510334017 110 
MC3360P 110 
MC94081. 355 
MC3416L 31 41 
MC3423PI 1 66 
MC34381_ 4 33 
MC4018P 1060 
C4014 2 

C4028P 305 
9C4004P 5 75 
MC45585CP1 318 
MC7805C7 I 75 
MC1812C7 175 
MC7902C1 f 235 
1801905C1 2 35 
MC7906CT 2 35 
MC8311P 350 
MC981917 1 73 

c14490VP 424 
MCM6674P 11 17 

MC0103 79 
M041009 165 
M0A1049 103 
091089 167 

MDAI00 77 

MD4202 2 03 
97108204 217 
M06210 330 
MDA800 781 
Mn4801 B 66 

09902 9 50 

6100806 13 91 
M04920-92 261 
M0492043 302 
M0492044 3 60 
M0492048. 364 
6400920-01 '500 
M1)A92049 5 52 
1013092009 655 
M091100 7 75 
M041201 8.10 
DA1202 B87 

MD41204 1006 
M0412013 11 66 
MOA2500 406 
536142501 419 
M042501 4 32 
61042504 4 58 
61003500 446 
10043501 4 58 
61063502 411 
MD43504 4 83 
M043506 662 
M0435013188 

093510 10 06 
612E340 1 57 
PUP 30557 129 
61»E3439 IJ1 
M0C3010 2 71 

MOC301 I 2 86 
M0C3020 315 
510C3021 3 57 
M Pr' 0 

MICROPROCESSOR COMPONENTS 
8502 SERIES 
70501 5I1 0/ 
P6501A 14 50 
P6502B 
P6503 
P6S03A 
P6504 
P6504A 
P6505 
P65054 
P8506 
P65064 
P6507 
P6507A 
66512 
855174 
P6513 
P65119 
P6514 
1765149 
P6515 
P65159 
76520 

1990 
970 

10 70 
9 70 

10 70 
9 10 

10 70 
9 70 

10 70 
9 70 

10 70 
.0 70 

6 fio 
9 /0 

10 70 
9 70 

10 11 
971 

fi0C 

P65204 5 680 MC6800P 51390 516850P S 684 
176521 620 MC680111 65 80 50068526 733 
1785114 68O MC68020 1990 MC68546 30 72 

66522 9 90 MC68080 13 90 MC6880P .7 92 
P852201 17 90 5106809P 4539 MC6862P 16 16 

P6530-004 1600 610682117 133 MC68751 1068 
O 6530.005 181)0 54C682817 20 75 MC6880AP 3 14 

176531 '160 MC6840P 1211 5108881P 891 
P 65324 '390 51068437 45 39 MC688291 61l 
68545 30 00 51061344P 45 39 MC8885P 1 12 

685454 14 50 MC6845P 4120 KS( 6886P 1 11 
4655' 1390 510680611 3990 54068810 J 12 

P85514 .5 30 5111684117 16 06 128.6888P 7 7: 
P6520 6 0 MC68501_17 917 9168890 314 
P65209 0 RAM's 1-24 25up 1001 
P6511 8 B 

0 
O P110' ' 52 911 52 '0 51 55 

P 65214 6811 72101 ' 1 50 : 3/' . 10 

P6560 5 00 1 91, 3 70 1 50 
P6561 5 00 
P6562 'OC P2114/ 5 0 .1 4 n 

O 5561 00 CRT CONTROLLER 
503717 53990 514 i0 f.8,5 

P 

NABeer 
t g cor CO 99230 

PHONE ORDERS 12131 641 4064 

TUCSON 
4519 E .0m/ray 

1/021 .1; 7" 

CULVER CITY 

12131 3903595 
70 

SANTA ANA 

3)14. 5.1].B.1l.1as 

PORTLAND 

0415031 254.566,/0 

CANADA. 44bR` 

IBMIS ]tiL 

SUNNYVALE 

1.1011 M34111 

ATLANTA ATLANTA 

414041 ;,',1;'22' 

HOUSTON 

a 17131 524M E4 

r www.americanradiohistory.com



Semicol 
nductor Clock Modules Semico 

12V DC 
AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS: 

In -dash autoclocks 
After -market auto/ 
RV clocks 
Aircraft -marine elks. 
12VOC oper. instru. 
Portable/bettery 
powered instrumnts. 

Features:Bright 0.3" green display. Internal crystal time - 
base. x 0.5 sec./day axur. Auto.display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens 

MA1003 Module $16,95 

MA1023.7" Low Cost Digital LED Clock Module 8.95 
MA1026.7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5036 .3" Low Cost Digital LED Clock/Timer 6.95 
MA1002 .5" LED Display Dig. Clock & Xformer 9.95 

M National Semiconductor 

RAM SALE 
MM5290N-4 1MK4116/uPD4161 - $4.95 each 
16K DYNAMIC RAM (25ONS) 
l8 EACH $39.951 (100 EACH $450.00/lot) 

MM5290J-2 1MK4118/UPD4161 . . $6.95 each 
16K DYNAMIC RAM (15ONS) 
(8 EACH $49.95) (100 EACH 5550.00/lot) 

MM5298J-3A $3.25 each 
8K DYNAMIC RAM (LOW HALF OF MM5290J1200NS 
(8 EACH $23.95) (100 EACH 5250.04/lot) 
MM2114-3 $5.95 each 
4K STATIC RAM (300NS) 
(8 EACH $43.951 (100 EACH $450.00/1ot) 

MM2114L-3 $6.25 each 
4K STATIC RAM (LOW POWER 30ONS) 
(8 EACH $44.951 (100 EACH $475.00/Iot) 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 
Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch. 
Special conductive foam liner eliminates static build-up. 
Built-in safety lock to prevent UV exposure. 
Compact - only 7.5/8" x 2-7/8" x 2" 
Complete with holding tray for 4 chips. 

UVS-11E $79.50 
Jumbo 6 -Digit Clock Kit 

Four .630"ht. and two .300"ht. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Site: 6%" x 3-1/8" x 194" 

JE747 $29.95 
6 -Digit Clock Kit 

gright .300 ht. Comm. cath- 
ode display 

Uses MM5314 clock chip 
Switches for hours, minutes 
and hold modes 
Hrs. easily viewable to 20 ft. 

Simulated walnut use 
115 VAC operation 
12 or 24 hr. operation 
Incl. all components, case & 
wall transformer 

Size: 6%" x 3-1/8" o 11" 

J E 701 $19.95 

MICROPROCESSOR COMPONENTS 
-8080A/8080A SUPPORT DEVICES 

O 10213 

A 
1811 Input/output 

11214 InterruptPnority Control 
0161 

n 

16 11 a18 Driver 
016114 Clock Generelor/Driver 
0. crew Bus On. 
0.56 System Controller/Bus Driver 
1.12.911 
lump 1/0 Exea t 

Controller41 
Myles 

1N11250 Asynchronous Comm. Element 0.261o4. Comm. fro (USART) 
D1553 Prom Interval Timer 
01026 Prop Peripheral l/O (PP.) 
DMZ Pr.. DMA Control 
015259 Prop. Interrupt Control 
15.6175 Pros. CRT Controller 
D R. Pr.. Keyboard/Display Interlace 
DPa300 Octal Bus Receiver 
0.303 System Timing Element 
OPUx B1 -Directional Receiver 

aalt BI.Directlonai Receiver 
DP51%1 8 -Bit BI -Direction. Receiver 

3.26 
5.95 

3.49 

3.% 
19 
4.% 
S. 

16% 

.s . 
9.% 

19.95 

..% 
49.% 
,.% 
6.% 
6.% 
3.% 
l.% 
1% 

-6800/6800 SUPPORT DEVICES 
MC6%6 MPU 14.% 
54.102. MPU 9.% 
MC6110API laxa Ctatic R I RAM 

N 4.% 
MC6121 Peripheral Inter. Adapt 7.9 
MC Priority Interrupt ControllerOil., 1095 
McUOress J wed. t ROM (M061Á30. 1415 
MC660 Arynchronaas Comm. Adapter 6.95 
MC6852 synchronous Sartal Data Adapter 6.% 
MC000 0á6000s DMital MODEM 1095 
MC6962 MM. Modulator 13.% 
5061575 Dumisstate But. Tran%(MCIT26) 2.5 

MICROPROCESSOR CHIPS 
280 (MCI 

11 

CPU 11.30.1 OMcoI 15.% 
200/7/0 5K3611.á IDMHa1 

OP102 aft t 
2660 MPU 16.% 

01512901ADC CPU -4 i1 Sloe (Com. rada) 19.% 
MCS6502 MPU w/Clock 161K ByteseS Memory) IL% 
NS036116 MPlY1-Bit 16MHz1 p.% 
.509Ná Cp0-591.C.1.(126bytesRAM) 19.% 
MS01ONá CPU (0.6 Bytes RAM) ..% 
N5155N CPU -64 13.4 RAM 5.95 
MS107399 CPU w/basic Micro Interpreter 

15015 CPU 
N U. CPD-141311 
The.9031_ 1.1PD-1&ßn 

SHIFT REGISTERS 
MM50N Dual 26-5t Dynamic 
MM5031-1 Dual OOelt Dynamic 
5550611 Dual 5031t Static 
1.151011 Dual 64.1 Accumulator 
WW1. 2541311 Dynamic 
555011 100. -Bit Dynamic/Accumulator 
1.50161-1 540rs12-1311 Dynamic 

Octal Dail 
2,o1v1 %W4Al 104--911 Dynamic 
25111v Nex 311311 Static 
255V Dual 132-ßn Static 
25NV 512 -Bit Dynamic 

10. -Bit Dynamic 
Dual 56-ß1t Static 
Dual 250 -Bit static 
Dual NONit Static Du... Slatic F. (Dual 15 

T515, 
25AV 

2532N 
3.1PC 

DATA ACQUISITION 

1º.% 
ÿ.% 

61 

3.'95 

195 
.0 

F: 
a. 
2.% 

2.% 
4.00 
4.00 
2% 
1% 

.1.1CN Universal Anne Filter 1. S. 

ÁF121 -ICJ Touch To a Low Pm. Finer 19 

12ó1G Touch Tone Low Pass Filter 19. L5131311n Op Aml. . 

LM3.2H Constant 
Super 

lCurrent Source 1. 

..143352 Temperature Transeuc. 1. 

LFSS6ryJFET Input Op Amp 1. 

Semple a Hold Amplifiers 
p.Coo. P.c. Ref. (.Spam/C9 

ADCNOILCN &Fm 
m 

lit A/0 Converter 11 L5ß, 
D AC0106LCN 9.13ií D/A Converter DM Lim1 2. 

10 

DATA ACQUISITION (CONTINUED)- 
C%9CCN S81t 0/0 Convertor (&Ch. Muni.) 5.5 

DC0117CCN &Bit A/D Converter 116 -CC. Multi.) 1195 
°ACIWOLCM 10BIt D/A Conv. Mmro. comp. (1%x1.11% 
DACIMILCN 10-131t 0/A Conv. Micro. Como. 10.38%1 815 

ACIOSLCN 10BIt0/A Converter 101º% Lin.) 149 
DAC1021LCN I0.13It0/A Con ...5., 10551.1n.) 5.96 
DACIOI.CN 118110/A Converter 9301. Lin.) 9.0 
COWIN &channel...placer 1.11 

AV -5-1013 %K BAUD UART S% 

RAM'S 
1101 266.1 Static 1.49 

10 10.x1 Dynamic .% 
2101/5511 1116.. Static 3.95 

21st 102.1 Stmt 1.75 

2111 10.x1 Static 1.% 
2111(1111) 2%.4 Static 315 
2111 266x4 Static MOS 4.% 
21K 1024.. Stance.5.% 
21.3 .. 1024 Stalk 460ns Low Power 1% 
111. IO0x4 544010 %ass 1.9 
tlpl-3 1024x. 514I0 Mims Low. Power 7.95 

11,1,6.4=15116) luvwu7 1x6 00000/10 9 
Inou.emerkedl 4754.% 

510121J 6116.1 Fart on. 11% 14 

256.. static 7 93 

MM5261 10.x1 Dynamic Fully Decoded 
MM552 Dynamic .ä 
MMSa%.103 4016x4 1 Dynamic 4.% 

55.21.1% mk d 1 16K Dyne trans (UPtl 1% ) 

1.5291-375 IK Dyn. aOns(owera of MM529W) 4.% 
749 16. Slatic 1.15 

U 134./MK4M7 Dynamic %.pin L% 
TM54044a5N1 4K Static M.% 
T 599 ION.& Static ..% 

PROMS/EPROMS 
I52Á 21, UV Erastble PROM 

275 
0.K EPROM 

5116 .K EPROM ISV, vsv, UV) 
27161nten25161T 1 16K EPROM (Single KV1 
27RIme11ä31)Tl 32K EPROM 
2758 1K EPROM MO. (Single v5V) 
553 209 PROM 
125231745161) 3251 PROM 10Pen Collector) 
05115 4096 Bipolar PROM 
12512311452111 32x5 Tri-State Bipolar PROM 
Kegs OK PROM 

ROM'S 
23/3121401 Character Generator supper Cafe) 195 
051315211 or (Lower cam) 9.% 
a16N Character Generator 10.% 
555ä0N 541.811 Recta only Memory 1.% 

NMOS READ ONLY MEMORIES - 
MCM61710P 1a.9.1 ASCII Shitted w/Greek 0.50 
5.1661401 1211.0 Math symbol i Pictures 1330. 
5/1CM61350P 128.7 Alp.. Control Changan. 1330 

MICROPROCESSOR MANUALS 
51.200 Win Manual 

Uxer Manual 
Uor Manuel Mzm 
SPECIAL FUNCTION 

150025.N Dual MOS Clock Driver 15142) 380 
050026C9 Dual MOS Clock Onver 151421 115 
NS177IN.1 Floppy DIN Controller N.% 
N526511.1 Communication Chlp 19.95 

MM51116714 MIcroprocessor 
l p Time me Clock 196 

145611.. Mlcroprocesme Comtole Clock 11.% 
COMM Microcontroller velth 64.01911 RAM 6.96 

and Direct LED Dr. 
cOP05N 

010.011,000,1000/550040100. zp 
COPISN O.Sa9. VAC Fluor. Urlvar (20p111 pkg.) 125 

TELEPHONE/KEYBOARD CHIPS - 
391% Pu. Button Telephone Ola.r 14.% 

/11.5-9203 Repertory Dialer 14.% 
A16.00 OS Clock a ck Gelnetor A950 V-5.2316 Keyboard Encoder (06 kern 11.95 
1900166-5 Keyboard 6norgror (16 key.) 
14.922 Encoder 116 keys) 
74Mÿ 

Keyboard 
coder 120.y9) 5.5 

1%N 
Keyboard 

.1ton 1Pu..,E Dialer 7.96 
511574991 %/1M.Key Serial Keyboard Encoder 195 

5.% 
9.% 

17.% 
9.% 

4.% % 
1,.% 

5.% 

JS6K 

1-I 

JOYSTICKS 

O 

4 JVC-40 

JS -5K 5K Linear Taper Pots $5.25 
JS -100K 100K Linear Taper Pots $4.95 
JVC.40 40K 121 Video Controller in case . $5.95 

AC and DC Wall Transformers 

Pert No. 
AC 250 
AC 500 
AC 1000 
DV9200 
DC 900 

Ideal r use wen docks, 
penes ensues su 

91 

pplus or 
DI 

oçaPPlapaa 

Input Output 
117V/60Hz 12 VAC 250mA 
117V/6OHz 12 VAC 500mA 
117V/6OHe 12 VAC 1 amp 
117V/60Hz 9 VDC 200mA 
120V/60Hz 9 VDC 500mA 

Price 
$3.95 
$4.95 
$5.95 
$3.25 
$3.95 

7.61 

5.00 

CONNECTORS 

DB25P 
DB25S 
DB51226 
22/44SE 
UG88/U 
UG89/U 
UG175/U 
S0239 
PL258 
PL259 
UG260/U 
UG1094/U 

D'Subminiature Plug $2.95 
D'Subminiature Socket $3.50 
Cover for DB25P/S $1.75 
P.C. Edge 122/44 Pin) , . , ... $2.95 
BNC Plug $1.79 
BNC Jack $3.79 
UHF Adapter $ .49 
UHF Panel Reep $1.29 
UHF Adapter $1.60 
UHF Plug $1.60 
BNC Plug 61.79 
BNC Bulkhead Reep. $1.29 

TRS-80 
16K Conversion Kit 

Expend your 4K TRS-80 System to 16K. 
Kit comes complete with: 
*8 ea. MM5290IUPD416/4116) 16K Dyn. Rams I°NSI * Documentation for Conversion 

TRS-16K2 e15ONS $49.95 
TRS-16K4 -250NS $39.95 

Regulated Power Supply 
Uses LM309K. Heat sink 5, - - 

provided. PC board con- - - 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to *5V, s9V and e12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3%" x 5" x 2"H 

JE200 $14.95 

a 

ADAPTER BOARD 
-Adapts to JE200- 
±5V, ±9V and ±12V 

DC/DC converter with +5V input. Toriodal hi - 

speed switching XFMR. Short circuit protection. 
PC board construction. Piggy -back to JE 200 
board. Size: 3%" x 2" x 9/16"H 

JE205 $12.95 

DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

High strength epoxy molded 
end pieces in mocha brown 
finish. 

Sliding rear/hottom panel for 
service and component ac- 
cesubility. 
Top / bottom panels .080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 
Vented top and bottom 
panels for cooling efficiency. 
Rigid construction provides 
unlimited applications 

CONSTRUCTION: 
The"DTE" Blank Desk Top Electronic Endosuresare 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 top and 
bottom panels. The panels are then fastened to t/." 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 dotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosers 
Model No. 

DTE-8 
DTE-11 
DTE-14 

Panel 
Width 

8.00" 
10.65" 
14.00" 

PRICE 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JE610 ASCII Keyboard Kit Gen be interfaced Into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62 -keys), IC's, wickets, connector, electronic compo- 
nents end e double -sided printed wirIng board. The 
keyboard trembly requires +5V @ 150mA and -12V 
St 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and Tower use ASCII set. Fully 
buffered. Two user -define keys provided for custom 
epollutions. Caps lock for upper -case -only alpha charac- 
ters. Utilizes a 2376 140 -pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays Easy interfacing with a 16 -pin dip or 
18 -pin edge connector. Size: 31"H x 141"W x 80"D 

JE610/DTE-AK (as pictured above) ...$124.95 
JE610 Kit 4Coem,2,'á'té:r(dc;Be>r°'.$ 79,95 

K62 52 -Key Keyboard (Keyboard only) -..$ 34.95 

DTE-AK (case only - aw'Hx11"wxSO "D)$ 49.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage -Add 5%plus$1 Insurance 

Spec Sheets - 254 
Send 414 Postage for your 
FREE 1981 JAMECO CATALOG 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8091 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1/81 PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD 

The JE600 Encoder Keyboard Klt provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 -bit microprocessor 
or 8.bit memory circuits. Three additional keys are pro- 
vided for uwr operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included is key entry strobe. 
Features: Full 8 -bit latched output for microprocessor 

Three user -define keys with one being bistable 
operation. Debounte circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16 -pin IC connector. Only C5VDC required 
for operation. Site: 31"H x 81"W x13%"13 

JE600/DTE-HK (as pictured above) .. $99.95 

JE600 Kit 'ác 9óartl ä'cd'nóni (ó11'.a5áí . $59,95 
K19 19 -Key Keyboard (Keyboard only) .... $14.95 

DTE-HK (,35e Only /2"1-1xCc,"wxu/i"0) $44.95 

CIRCLE 9 ON FREE INFORMATION CARD 

www.americanradiohistory.com



517/7400N .25 
SN7401N .20 
SN7402N .25 
SN7403N .25 
SN7404N .25 
SN7405N .29 
5N7406N .35 
SN7407N .35 
SN7408N .29 
SN7409N .29 
5N7410N .25 
5N741IN .29 
SN7412N .35 
SN7413N .40 
5N7414N .69 
SN7416N .29 
SN1411N .29 
SN7420N .25 
SN7/2IN .29 
5N7422N .45 
SN712315 .29 
SN7425N .29 
5N7426N .29 
5N7427N .25 

SN7429N .39 
SN7430N .25 
5N7432N .29 
SN7437N .25 
SN7438N .40 
5N7439N .25 
SN7410N .20 
SN744IN .89 
SN7M2N .59 
SN7443N 110 
SNI/MN 1.10 
SN7445N .89 
SN7446N .79 
5N7447N .69 
5N7448N .79 
SN7450N .20 
5N7451N .20 
5N7453N .20 
SN7/5474 .20 
SN7459A .25 
5N7460N .20 
5N1470N .29 

7400 
SN7472N .29 
SN7473N .35 
SN7474N .35 
SN7475N .49 
SN7476N .35 
SN7179N 5.00 
SN7480N .50 
SN7482N .99 
SN7483N .69 
SN7/85N .89 
SN74%N .35 
SN7489N 1.75 
SN7490N .49 
SN7491N .59 
SN7492N .45 
SN7493N .45 
SN7494N .69 
SN74%N .69 
SN74%N .69 
SN7497N 3.00 
SN74100N 1.49 
SN74107N .35 
SN74109N .39 
SN74116N l.% 
SN74I2IN .39 

SN7/122N .55 

SN74123N .59 
SN74125N .49 

SN7/126N .49 
SN74132N .75 
SN74136N .75 
SN74141N .99 
SN71142N 3.25 
SN74I43N 3.49 
SN74154N 3.49 
SN74115N .79 
SN74147N 1.% 
5N7/148N 1.29 
SN74150N 1.25 
SN74151N .69 
SN74152N .69 
SN74153N .79 
SN7/154N 1.25 
SN74155N .79 

SN7/156N .79 
SN71157N .69 
SN74160N .89 
SN71161N .89 
SN74162N .89 
SN74163N .89 
SN74164N .89 

SN74165N .89 
SN74166N 1.25 
SN7/167N 2.79 
SN74170N 1.95 
SN74172N 4.95 
SN74173N 1.39 
SN74174N .99 
SN71175N .89 
SN74176N .79 
SN7/177N .79 
SN74179N 1.49 
SN74180N .79 
SN74181N 2.25 
SN74182N .79 

SN74184N 2.49 
SN74185N 2.49 
SN74190N 1.25 
SN7419IN 1.25 
SN74192N .89 
SN74193N .89 

SN71194N .89 
SN74195N .69 
SN7I196N .89 
SN74197N .89 
SN711913N 1.49 
SN74199N 1.49 
SN74221N 1.25 
SN74251N .99 
SN74276N 1.95 
SN74279N .79 
SN74283N 1.49 
SN71281N 3.95 
SN74285N 3.95 
SN71365N .69 

SN74366N .69 

SN7/367N .69 
SN74368N .69 
SN74390N 1.49 
SN74393N 1.49 

JE6O8 PROGRAMMER 
2708 EPROM PROGRAMMER 
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JE608K KIT $399.95 
JE608A Assembled and tested .. $499.95 

74L500 .29 74LS 74L5192 1.15 
74L501 .29 74LS193 1.15 
74L502 .29 74L592 .75 74L5194 1.15 
741503 .29 74L593 .75 74LS195 1.15 
74LSO4 ' .35 74LS96 .99 74L5197 1.19 
741505 .35 74LS% LIS 74L5221 1.19 
74LS08 .29 7/L5107 .45 74LS240 1.95 
74L509 .35 74LS109 .45 74LS241 1.95 
74 L S 10 .29 74 LS l82 .45 74L$242 1.95 
74LS11 .75 74L5113 .49 74LS243 1.95 
74LS12 .35 74LS111 .49 74L5244 1.95 
74LS13 .59 74LS122 .89 74L5245 2.95 
747..514 .99 14LS123 1.25 74L5247 1.19 
741.515 .35 74LS125 .89 11L5244 1.19 
74152 .29 71LS126 .55 74L5249 1.19 
74L521 .35 74LS132 .99 74LS251 1.49 
74L522 .35 74L5133 .89 74LS253 .99 
74LS26 .35 74L5136 ./9 71LS87 .89 
71L527 .35 74LS138 .89 74L5258 .99 
741.528 .35 74L5139 .89 71L5180 .69 
71L530 .29 7/LS151 .89 7415266 .69 
71L532 35 74LS153 .89 74L5273 1.95 
74LS33 .59 74L5151 1.75 71L5279 .75 
7/L537 .45 7/LSI55 1.19 71L5283 1.09 
74L538 .49 7/L5156 1.19 71L5290 .99 
74LS40 .35 74L5157 .89 7/L5293 .99 
74L542 .89 74L5158 .99 74LS298 1.25 
74LS/7 .89 71L5160 1.15 74LS362 1.8 
74L548 1.15 7/LS161 1.15 74LS353 1.29 
74 L 549 1.15 74 L 5162 1.15 74L5355 .75 
74LS51 .29 74LS163 1.15 7/LS386 .75 
74L55/ .29 74L5164 1.25 74L5367 .75 
74LS55 .29 74L5165 .i.e 74L5368 .75 
74L573 .45 74 LS 168 .19 71 L5373 1.95 
74L574 .45 74L5169 1.19 74LS374 1.95 
74L575 .59 74L5170 2.49 741_5375 .89 
74L576 .45 74L5173 1.39 74L5386 .69 
74L578 .49 74L5174 .99 71L5393 1.49 
741_583 .89 741_5175 .99 74L5399 2.49 
74L585 1.25 74LS181 2.95 74L5670 2.49 
711586 .45 74LS190 1.25 81LS95 1.95 
741.590 .59 74LS191 1.25 81L597 1.95 

DISCRETE LEDS ale- 
XC556R .200" red 5/El MV50 .086" red 6/51 XCIIIR .190" red 5/91 

XC556G .200" green 4/81 XC209R .125" red 5/91 XCI11G .190" green 4/El 
XC556Y .200" yellow 4/81 XC209G .125" green 4/$1 XCIIIV :190" yellow 1/81 

XC556C .200" clear 4/51 XC209V .125" yellow 4/51 XCI11C .190" clear 4/91 

XC22R .200" red 5/91 XC526R .185" red 5/51 
XC22G .200" green 4/91 XC526G .185" green 4/El INFRA -RED LED 
XC22Y .200" yellow 4/91 XC526r .185" yellow 4/51 W"x Mt" 1/16" flat 
MVIOB .170" red 4/$1 XC526C .185" clear 4/91 IRL -5/51 

C.A. - Common Anode 

Type 
MANI 
MAN 2 

MAN 3 

MAN 52 
MAN 54 
MAN 71 

MAN 72 
MAN 74 

MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 4610 
MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6710 
MAN 6750 
MAN 6780 
DL704 
DL707 
DL728 

DISPLAY LEDS D.C.-Common Cathode 

Polarity Ht Price Type Polarity Ht Prfge 
C.A.-red .270 2.95 DL741 C.A.-red. .600 1.25 
507 0.191. -red .300 4.95 DL746 C.A.redt I .630 1.49 
C.C.-red .125 .25 DL747 C.A.-red .600 1.49 

C.A.-green .300 1.29 D1.750 C.C.-red .600 1.49 
C.C.-green .300 1.25 DL33B C.C.-red .110 .35 
C.A.-reo .300 .75 FND358 C.C. t 1 .357 .99 
C.A.-red .300 .75 FND359 C.C. .357 .75 
C.C.-red .300 1.25 FND503 C.C. (FNO500) .500 .99 
C.A.-yellow .300 .49 FN0507 C.A. (F h10510) .500 .99 
C.C.-yaliow .300 .99' H05P-3101 C.A.-rea .800 1.50 
C.A.-orange .300 .49 HO5P-3403 C.C.-red .800 1.50 
C.A.-orange 2 1 .300 .99 5082-7613 C.C.,R.H.D.red .300 1.25 
C.C.-orange .300 .99 5082.7620 C.A.,LH.D.-Yel. .300 1.25 
C.A.-oranºe .400 .99 5082-7623 C.C.,R.H.D.-yel. .300 1.25 
C.A.-orange-DD .560 .99 5082.7730 C.A.,LH.D.red .300 .99 
C.A.-orange 0 1 .560 .99 5082-7731 C.A.,R.H.D.-red .300 1.25 
C.C.-orange-DD .560 .99 5082-7750 C.A.,L-H.D.-red .130 1.75 
C.C.-orange 2 1 .560 .99 5082-7751 C.A.,R.H.D.red .430 1.25 
C.A.-orange .560 .99 5082.7760 C.C.,R.H.D.ree .430 1.75 
C.A.--red-OD 
C.C.-reo 2 1 

C.C.-red 
C.C.-red 
C.A.-reTl 
C.C.-red 

.560 .99 5082-7300 4075gl. dIg. RHD .600 22.00 

.560 .99 5082.7302 4x7egl.dlgLHD .600 22.00 
560 .99 5052-7304 Overnge. char. (41) .600 19.95 
.300 1.25 4N78 Photo XflstorOPto-Isol. .99 
.300 1.25 LIT -1 Photo XSIstor Opto-Isol. .69 
.500 1.49 MOC3010 001lcally lsol.Trlac Driver 1.25 

POTENTIOMETERS 
$2.95 each $1.35 each 

2 Watt @ 70°C 2 10% 
7/8'r Slotted Shift 

inear Taper 
Part No. ® Meets Mil -R-94 
CMU 1021 RV4NAYSD-102A 1K 
CMU 5021 R VINAY SD - 502A 5K 
CMU 1031 RVINAV SD - 103A 10K 
CMU 2531 RVINAV SD 253A 25K 
CMU 5031 RVINAV SD 503A 50K 
CMU 1011 RVINAY SD - 101A 100K 
CMU 1052 RVINAV SD - 105A 1Me9 

74500 .50 74S 745244 3.25 
74502 .50 745251 1.45 
74503 .50 745133 .55 745253 1.45 
74504 .55 745134 .69 745257 1.35 
74505 .55 745135 1.19 745258 1.35 
74508 .50 745136 1.75 745260 .79 
74509 .50 745138 1.35 745280 2.95 
74510 .50 745139 1.35 745287 4.95 
74511 .50 745140 1.15 745288 4.95 
74515 .50 745151 1.35 745373 3.49 
74520 .50 745153 1.35 745374 3.49 
74522 .50 745157 1.35 745387 5.95 
74530 30 745158 1.35 745471 19.95 
74532 .55 745174 1.59 749472 19.95 
74540 .55 745175 1.59 745473 19.95 
'4551 .50 745188 4.95 745474 21.95 
74564 .50 745194 1.95 745475 21.95 
74565 .50 7451% 1.95 745570 7.95 
74574 .79 748196 3.95 745571 7.95 

74586 .79 745240 2.95 7455710 19.95 
745112 .79 745241 2.95 745573* 19.95 
745113 .79 745242 325 746940 3.15 
745114 .79 745243 3.25 745941 3.15 

LIMITED AVAILABILITY ON THESE PROMS 

LOW PROFILE 
(TIN) SOCKETS 

1.24 S-49 50-100 

8 pin LP .17 .16 .15 
14 pin LP .20 .19 .18 
16 pin LP .22 .21 .20 
18 pin LP .29 .28 .27 
2 Pin LP .34 .32 .30 
22 pin LP .37 .36 .35 
24 pin LP .389 .37 .36 
28 pin LP .45 .44 .43 

36 pin LP .60 .59 .58 
40 pin LP .63 62 .61 

8 pIn SG 
14 pin SG 
16 pIn SG 
18 pin SG 

24 pin SG 
28 pin 5G 
36 pin SG 
40 pin SG 

SOLDERTAIL (ÒOLD) 
STANDARD 

1-24 25-49 50.100 

.39 .35 .31 

.49 .45 .01 

.54 .49 .44 
.59 .53 .48 
.79 .75 .69 

1.10 1.00 .90 
1.65 1.40 1.26 
1.75 1.59 1.45 

CA3013H 2.15 
CA3023H 3.25 
CA3039H 1.35 
CA3016N 1.30 
CA3059N 3.25 
CA3060N 3.25 
CA3080H 1.25 

CA -LINEAR 
CA3081N 2.00 
CA3082N 2.00 
CA3083N 1.60 
CA3086N .85 

CA30139N 3.75 
CA3096N 3.95 
CA3130H 1.39 
CA3140H 1.25 
CA3160H 1.25 
CA3401N .59 
CA3600N 3.50 

C D4000 .39 
CD4001 .39 
C 0400 .39 
CD/006 1.19 
C04007 .25 
CD0009 .49 
C D4010 .49 
CD4011 .39 
CD4012 ,.25 
C D4013 .49 
C 0401 19.39 
CD4015 1.19 
C 0401 .59 
CD4017 1.19 
CD4018 .99 
C04019 .49 
C0/020 1.19 
C01021 1.39 
C04022 1.19 
C 04023 .29 
C 0402 .79 
CD4025 .23 
c 0402 2.95 
C 0402 .69 
c D4028 .89 
C D4029 1.49 
C D4030 .49 
C D4035 .99 
C D4040 1.49 

CD-CMOS 

CD4041 1.49 
C 0404 .99 
C 0404 .89 
CD4044 .89 
CDa046 1.75 
C 0404 2.50 
C De048 1.35 
C 04049 .49 
C04050 .69 
C04051 1.19 
C04052 1.19 
CD4053 - 1.19 
C 0405 2.95 
CD4059 9.95 
CD1060 1.49 
C 04066 .79 
C04068 .39 
CD4069 .45 
CD4070 .55 
C D4071 .49 
C D4072 .49 
C04073 .39 
CD1075 .39 
CD41176 I.N 
CD4081 .39 

CD4082 .39 

C04093 .99 

C D4098 2.49 
C04506 .75 
C D4507 .99 
C04508 3.95 
C 04510 1.39 
CD4511 1.29 
C04514 3.95 
CD4515 2.95 
C04516 1.49 
CD4518 1.79 

CD1519 .89 
CD4520 1.29 
CD4576 1.79 
C01528 1.79 
C04529 1.% 
C04543 2.79 
CD4562 11.95 
C04566 2.79 
C04583 2.49 
C 0472 1.% 
C04724 1.95 
MC14409 14.95 
MC14410 14.95 
MC14411 14.95 
MC14412 11.95 
MC14419 4.95 
MC14433 13.95 

3 4 Witt @ 70°C 
15 turn pot. Linear 
taper. Printed cir- 
cuit mount. 

Pert No. Part No. Pert No. 
8300-. 5005m 8300-- 5K 830P -100K 
130P.100ohm 830P -10K 830P -200K 
830P-5000hm 830P -20K 830P -500K 

830e -1K 830P -50K 830P-IMe9 
833P -2K 

SOLDERTAIL 
STANDARD (TIN) 

1-24 3-49 50-100 

14 Pln ST .27 .25 .24 
16 pin ST .30 .27 .25 
18 Pin ST .35 .32 .30 
24010 ST .49 .45 .42 
28 pin ST .99 .90 .8t 
36 pin ST 139 1.26 1.15 
4001n ST 1.59 1.45 1.30 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1-24 25.49 50100 

8 Pl WW .59 .54 .49 

10 pin WW .69 53 .58 
14 pIn WW .79 .73 .67. 
16 pIn WW .6°g .77 .70 
18 Pin WW .99 .90 .81 

20 pin WW 1.15 1.08 .99 
22 pin WW 1.49 1.35 1.23 

20 pin WW 1.39 1.8 1.14 
28 pin WW 1.69 1.53 1.38 

36 Pin WW 2.19 1.99 1.79 
40 Pin WW 2.29 2.09 1.89 

Part No. 
7045IPI 
7045EV/Kit 
7106CPL 
7106EV/Kit 
7107CPL 
7107EV/Kit 
71I6CPL 
7117CPL 
72011DR 
7281 PG 
7206EV/Kit 
7206CJPE Tone Generator 
7206CEV/Klt Tone Generator Chie, XTL 
7207A ID Oscillator Controller 
7207AEV/Kit Freq. Counter Chlp, XTL 
72081P1 Seven Decade Counter 
7209IPA Clock Generator 
72151PG '4 Func. CMOS Stopwatch CKT 13.95 

7215EV/K1t 4 Func. Stopwatch Chlp, XTL 19.95 

7216AIJ1 8 -Digit Univ. Counter C.A. 32.00 
7216CIJl 8-D1git Freq. Counter C.A. 26.95 
7216DlPI 8.01919 Freq. Counter C.C. 21.95 
72171JI 4.01918 LED Up/Down Counter 12.95 

7218C 1J 8.01910 Uni, LED Orlo. 10.95 
7224IPL LCD 469 Digit Up Counter DRI 11.25 
7225AIJL 8 -Digit Univ. Counter 31.95 
7226AEV/KIt 5 Function Counter Chip, XTL 74.95 
72101.1E CMOS Bin Prog. Timer/Counter 4.95 
72421JA CMOS Dlvlde-by256 RC Timer 2.05 
72501.1E CMOS BCD Prog. Timer/Counter 6.00 
72601.1E CMOS BCD Prog. Taper/Counter 5.25 
75651PA CMOS 555 Timer (8 Pin) 1.45 
75561PD CMOS 556 Timer (14 pin) 2.20 
761IBCPA CMOS Op Amp Comparator SMV 2.25 
7612BCPA CMOS Op Amp Ext. Cmvr. 5MV 2.95 
7621BCPA CMOS Dual OP Amp Comp. 5MV 3.95 
763ICCPE CMOS Trl Op Amp Comp. IOMV 5.35 
764ICCPD CMOS Quad Op Amp Cpmp. IOMV 7.50 
7642CCPD CMOS Quad Op Amp Cbmp. IOMV 7.50 

7660CPA Voltage Converter 2.95 
8059CCQ 50ppm Band -GAP Volt Ref. Diode 2.50 
8211CPA Volt Ref/Indicator 2.50 
8212CPA Volt Ref/Indicator 2.50 

INTERSIL'S EVALUATION KITS 

BL 
Prce 

14.95 

22.95 
16.95 
34.95 
15.95 
28.95 
18.% 
17.95 

Function 
CMOS Precision Timer 
Stopwatch Chip, XTL 
aye 01911 A/D (LCD Drive) 
IC, Circuit Board, Olsplay 
31/2 Digit A/D (LED Drive) 
IC, Circuit Board, Display 
Ph Digit A/D LCD Die. HLD. 
370 DIglt A/D LED Die. HLD. 
Low Battery Volt Indicator 2.25 
CMOS LED Stopwatch/Timer 12.95 

Stopwatch Chls, 92TL 19.95 
5.15 
9.95 
6.50 

11.10 
17.95 
3.95 

74CO2b 
.39 
.39 

74C04 .39 
4C08 .39 
74C10 .79 
74C14 .75 
74C20 .39 
74C30 .39 
7C42 1. 
7ÓC48 1.% 
74C73 .79 
74C74 .79 
74C85 1.95 
71C% .99 
74C89 6.95 
74C90 1.29 
71C93 1.29 
74C% 1.59 

74C 
74C106 .75 
74C107 1.89 
74C151 2.95 
74C154 3.95 
74C157 2.25 
71CI60 1.69 
71C161 1.60 
71C162 1.49 
71C163 1.69 
74C164 1.59 
74C173 1.39 
74CI74 1.39 
74C175 1.39 
71C192 1.69 
74C193 1.69 

71C195 1.59. 
71C221 1.95 
74C240 2.25 
74C244 2.25 
74C373 2.49 
74C374 2.59 
74C901 .89 
74C903 1.15 
74C911 10.95 
74C912 10.95 
74C915 1.69 
74C917 10.95 
74C922 5.49 
74C923 5.75 
74C925 7.50 
74C926 7.50 
80C95 .79 
80C97 .79 

LH0002CN 6.85 
LM1OCLH 4.50 
LMIICLH 4.75 
LH0070-OH 6.05 
TL071CP .79 
TL072CP 1.39 
TL074CN 2.49 
LH0082CD 35.80 
TL052CP 1.19 
TLO64CN 2.19 
LH0094CD 36.80 
LM300H .99 
LM301CN .35 
LM302H e 1.95 
LM304H 1.95 
LM305H .99 
LM307CN .45 
LM3O8CN 1.00 
LM309H 1.% 
LM309K 1.25 
LM310CN 1.75 
LM311H .90 
LM3I2H 2.49 
LM317MP 3.15 
LM317T 1.75 
LM317K 3.95 
LM318CN 1.95 
LM319N 1.95 
LM32K9 1.35 
LM32K-12 1.35 
LM32K-1S 1.35 
LM32Tó 1.25 
LM32T-12 1.25 
LM320T-15 1.25 
LM323K3 5.95 
LM324N .99 
LM329DZ .651 

LM33IN 3.95 
LM334Z 1.30 
LM3352 1.40 
LM336Z . 1.75 
LM337T 1.95 
LM337MP 1.15 
LM338K 6.% 
LM339N .99 
LM310K9 1.35 
LM340K-12 1.35 
LM340K-15 1.35 

LINEAR 
LM310T-5 1.25 
LM340T-12 1.25 
LM349T-15 1.25 
LM341P3 .75 
LM341P-12 .76 
LM3/1P-15 .75 
LM342P-5 .69 
LM342P-12 .69 
LM342P-15 .69 
LM348N 1.8 
LM350K 5.75 
LF351N .60 
LF353157 1.00 
LF3%N 1.10 
LF356N 1.10 
LM358N 1.00 
LM359N 1.79 

LM370N 4.49 
LM373N 3.25 
LM377N 2.95 
LM380N 1.25 
LM381N 1.95 
LM382N 1.79 
LM384N 1.95 
LM356N-3 1.29 
LM387N 1.45 
LM369N 1.35 
LM392N .69 

LF3%N 4.00 
LM399H 5.00 
TL434CN 4.49 
TL496CP 1.75 
NE5I0A 6.00 
NE529A 4.95 
NE531H 3.95 
NE536H 6.00 
NE540H 6.00 
NESMN 4.95 
NES50A 1.30 
NE555V .39 
LM556N .99 
NE564N 3.95 
LM565N 1.25 
LM566CN 1.95 
LM567V 1.25 

NE570N 4.95 
LM102H .79 
LM703CN .89 
LM709N .29 
LM710N .79 
LM7IIN .79 
LM723N .69 
LM733N 1.00 
LM739N 1.19 
LM711CN .35 
MC1741SCG 3.00 
LM747N .79 

LM748N .59 
LM1014N 2.75 
LM1310N 1.95 
LM1458CN .59 
LM1488N 1.25 
LM1489N 1.25 
LM 1496N 1.95 
LM1556V 1.75 
LM1800N 2.95 
LM1817N9 3.25 
LM1889N 3.2 
LM18%N 1.75 
LM2002T 1.49 
LM2877P 2.05 
LM2878P 2.25 
LM2896P-1 2.25 
LM3189N 2.95 
L0.4390014 .69 
LM3935CN 1.25 
LM3909N 1.15 
LM3914N 3.95 
LM3915N 3.95 
1_513916N 3.95 
RC4136N 1.25 
RC4151NB 3.95 
RC4194TK 5.95 
RC41%TK 5.49 
KB4428 4.25 
KB4429 5.95 
LM4500A 3.25 
IC L80388 4.95 
LM 13080N 1.29 
LM13600N 1.49 
75138N 1.95 
75450N .89 
75451CN .39 

1/4 WATT RESISTOR ASSORTMENTS -5% CAPACITOR CORNER 
IO Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 

ASST. 1 5ee. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50 pö. $1.95 
68 Ohm 820hm 100 Ohm 120 Ohm 150 Ohm 

ASST. 2 Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 50poe. $1.95 
470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K 

ASST. 3 5ea. 1.2K 1.5K 1.8K 22K 2.7K 50pes. $1.95 
3.3K 39K 4.7K 5.6K 8.8K 

ASST.4 5ea. 8.2K 10K 12K 15K 18K 50p0í $ 1.95 
2215 27K 33K 39K 47K 

ASST.6 5e.. 561 68K 82K 100K 120K 50poL $1.95 
150K 180K 220K 270K 330K 

ASSTS 5ea. 390K 470K 560K 680K 820K 50pos. $1.95 
1M 1.2M 1.5M 1.8M 2.2M 

ASST. 7 5ea. 2.7M 3.3M 3.9M 4.7M 5.6M 50pee. $1.95 
ASST. 8R Includes Resistor Assts. 1-7 (350 pcs.) $10.95 ea. 

510.00 Min. Order - U.S. Funds Only9 
Calif. Residents Add 6% Sales Tax 
Portage -Add 5% plus 51 Insurance 

Spec Sheets - 25d 
Send 41e Portage for your 
FREE 1981 JAMECO CATALOG 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1/81 PRICES SUBJECT TO CHANGE 

60 VOLT CERAMIC DISC CAPACITORS 
Value 19 10-99 1000 Value 19 10-99 100. 
10 pl .08 .06 .05 .001F .08 .06 .05 
22 Pl .O8 .06 .05 .001]yF .08 .% .OS 

47 pI .08 .06 .% .014E .08 .06 .05 
100 p/ .08 .% .05 .0220F .09 .07 .06 
220 Pf .08 .06 .05 0470F .09 .07 .06 
470 pI 08 .06 .05 .IMF .15 .12 .10 

100 VOLT MVLAR FILM CAPACITORS 
.001m/ .12 .10 .07 .022m1 .13 .11 .08 
.0022mf .12 .10 .07 .047998 .21 .17 .13 
.0047 m t .12 .10 .07 1 m f .27 .23 .17 
01mf .12 .10 .07 .22m1 .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 
.1/35V , .39 .34 .29 1.5/35V .41 .37 .29 

.15/35V .39 .34 .29 2.2/35V .51 .K .34 
22/35V .39 .34 .29 3.á/25V .53 .47 .37 

.33/35V .39 .34 .29 4.7/25V .63 .56 .45 

.47/35V .39 .34 .29 6.8/25V .A .69 .55 
68/35 V .39 .34 .29 15/25 V 1.39 1.25 .95 
1.0/á5V .39 .1f .25 22/6V .79 .69 .55 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Le Radial Lead 

07/50V .16 4 .10 .47/25V .15 .13 .12 
1.0/50V .19 16 .12 47/50V .16 .14 .13 
3.3/50V .17 15 .11 1.0/16V .15 .13 .12 
4.7/25V .18 15 . .11 1.0/25V .16 .14 .13 

10/25V .18 15 .11 1.0/50V .17 .15 .14 

10/50V .19 16 .12 4.7/I6V .16 .13 .12 
22/25V .19 16 .12 1.7/25V .16 .14 .13 

22/505 .N 20 .18 4.7/50V .17 .15 .14 

47/25V .25 21 .19 10/16V .15 .13 .12 
47/50V .29 25 .23 10/25V .16 .14 .13 
100/25V .28 N .22 10/50V .17 .15 .14 
IOD/54 V A I 37 .31 47/543V .25 .21 .19 
220/25V .39 34 .33 100/I6V .21 .17 .14 

1000/16 .54 49 .45 220V .37V .34 .31 , 
2200/16V .79 69 .61 220/16V .25 .21 .19 
2200/16V .89 79 .69 470/25V .35 .31 .27 

CIRCLE 10 ON FREE INFORMATION CARD 91 

www.americanradiohistory.com



8K Static 
16K Static 
32K Static 

ADVANCED 
COMPUTER 
DUCTS 

STATIC RAM BOARDS 
NA. 

S-100 32K (uses 2114) JA.w bit! 
ASSEMBLED Kit )I/ 5 r 

450ns. 459.00 45050. 429.00 
250ns. 489.00 250ns. 459.00 
Bare Board 43.95 
Bare Board w/all parts less mem. 99.95 

MODEL 2065 
84K DYNAMIC RAM 
MODULE $600.00 
0e90z e IEEE repo -,I S-100 
ha aaN14s 

Sapp. AISAVA el e troll pes 
°wales other z 9080 o Any 1 can Ee,0ó óu14. 

290 base, 5100 system nöKerelent 

1.1.9, peppp, 
iraropmenl 9164K can k m. Mao.* 

flank -se. system aims welch 
on ...on ad re. 

n.my e.mon ae is 

contld e 5í1n Cremrco 

Baerns nk sebl let's zaess s 

Fute. -se 0.1e 

o 
omnto.;poser C 

Nynems 

APPLE/EXIDY/EXPANDO 
TRS 80 18K -UPGRADE KIT 

$49.95 TRS-8O/APPLE $49.95 
MEMORY EXPANSION KITS, 

4116's, 16K (200/250 ns.) 
8 pcs for $49.95 

W/instructions 8 jumpers 
Call For Volume Pricing 

* Special: TRS80 Schematic $ 4.95 
* Expansion Interface Schematic $ 4.95 
* Expansion Interface Connector 7.95 

TM VISTA V-80 TRS8O ADD-ON 
Disk Orly. System 
.231 rive sta. cymis'a 

8541 
i 131' wrrmy 
0 ea. nach al NO MARGE 

MSALE 

$299.00 

EXPANDORAM II MEMORY KITS 
* Bank Selectable * Uses 4116 200 ers. 

Protect * Phantom aagjs * Up tor 
í1600C 

4 MHz 

Expando 64 Kit (4116) Assem. & Tested Add $50. 
16K $269.00 48K $435.00 
32K $349.00 64K $505.00 

THE VISTA V-200 FOR EXIDY 
Preve. Stamng as low as 51199.00 

19.411 0.11.1.11 WIR 691 
WOO 6.20 400 2 Once. 255 119900 

Srge HW 
V200 522 800 205e 251ós 154931 

Domé Hez 
0200 530 631 3 Unce 32. 1524 00 

S H. 
0100 6.32 12 MEG 3 Dme. 3215 199900 

Da .e 

) 

PERSCI MODEL 2998 
DISKETTE DRIVE 
3.2 Mbytes capacIty 
(unformatted), max. seek 
time 100MS. 
ACP Price $2,199.00 

UV "Eprom" Eraser 
Model UVs-11E $69.95 
Holds 4 Eprom's at a time. 
Backed by 45 years 
experience. 
Model S -82T... $266.00 

Professional Industrial Model 

ATTENTION VIDEO HOBBYISTS!!! 
* BOX BUILDERS 
* USE AS REMOTE TUNER/TIMER 

* FULL SCHEMATICS AVAILABLE 
* FOR ONLY 55.901 - FREE W/PURCHASE 

9 Recent spec,, Purchase Allows Us In Present The Follow,ng 

NEW, UNUSED COMPONENTS 
Fs* 1M ACETIC -201 FId.NUNtte Recarder 

I uHFNHF Tow 
VdmDnrmlapehae.m,5 359.95 

2 RF 1451915.1. A. a Vdm,rwis 
COOa 

Leo hF MIIok ANPM 
939.90 

wwescm, 
ReadallGenl 919.95 

A 3WDmb75 ONT MatW,g 2. 
. '. -9123. 

5 Canaele See W M ne AWw 
$74.95 

Please Call For Volume Discounts 

EMAKO.20.. Reg. S777.00 $599.00 
UNBELIEVABLE!! 
125 Caps 601pm. V eruct 
Formal Unit - 98 Cherac- 
le,s- Upper/Lower Case - 

4.5- to 9-5' Adjustable 
- 80 co1/40 col double 
width - Full 98 char. ASCII 

EMAKO-22 $799.00 
Pam a 132 001,0 e. Avalab. Ras parallel a sera 9105l at sae axe. 

RAM BOARDS SPECIAL 
tali M11. Dynamic RAM .5501 

Assam ,Tested 511995 Untested 995.001 

VISTA V-300 PRINTER = 
25 CPS, Full Character 

sy Wheel, 136 Column 
Model 
No. FP1500 $1995.00 

LOW COST FLOPPY 
DISK SUBSYSTEM 

Samens FDD 1204121 VISTA Floppy Coned. 
Mr 1S-1001. Ca.. Power 
Disk Opera rg System Asseembled U rested 
Walnut Wood Sdes ..01450.00 
*GEC' Ml EMT NR 11111119 MDR FOXE 

SAVE $300.00 (51799.00 VALUE! 

WATANABE MIPLOT 
pen Na. 50 neNue lesd,av, 10 mn 

x degrees 
05 mm. Kern da9c.9eeraM a2. 

a d maso. omMe mw relame $1196.00] 
draw pee INg dneenSvroe cowards 

IMS STATIC RAM BOARDS 
250 ns. 450 ns. 
$209.00 $189.00 
$449.00 $399.00 
$729.00 $629.00 

CENTRONICS PRINTER 
Model 737 

C,eThe 737iha everytfu Cher 
and 

Compare 
has e the 

features. and compare Ille features. 
heck 

New low price 5835.00 

LE' SD SYSTEMS BOARDS 
P TAKE 10% OFF! KIT ÁSSE14 

SUC 100 5rg1e Board Computer 12MHz1 526500 5 34900 
SBC 200 Single Board Computer 14MHq 299.00 39900 
280 Stang system 319.00 449.00 
VDB 8024 Vdeo Display Board 335CO 459.90 
Versa.Flo001 II 325 CO 429.90 
Expando PROM 11500 22500 
50100 Computer System w/baK - 699500 
SD200 Compute, 500íe,0 *1640 - 799500 

BASE II PRINTER 
00 Column Imper, Pnnr.c 

60 Lines Per MIOMe 
5/230 VAC, 50 

v. 0 Hz. 
]280. 95 120 or 
132 Char/Line 
Se9.Tesl Sant. Rea 

11699.00 
WITH ALL OPTIONS ACP PRICE $599.00 
Oelen'M Terminal Screen Buffer 11920 Char., 550.00 
Op107's' Hqh Speed Paper Advance U Graph. 50.00 
Oer,cn'l' Tractor Feed. :0.00 

Z-8O/Z-8OA/8080 CPU BOARD 
On board 2105 2708 Included (4SOn.) 

*Power on lamp * Compl1ly nook.** 
Z-80 Assembled and TesteO. ........5185.00 
7.80 eir $129.95 

PC Bawl 
*Fee 409e Speed Md 815 W 

S 3495 

8080A Kit S 99.95 
8080A Assembled 5149.95 

S-100 MOTHERBOARD SPECIAL 
-8 slot expandable w/9 cono. 
reg $69.95 NOW $52.95 

SIEMER'S FLOPPY 
Special buy wt. supply lasts. 
8' Onn. 1erS Double -Densely 
90 Day Warranty 

*CHECK OUR FLOPPY DISK PRICING! 
N THIS PAGE 

ACOUSTIC MODEM 
NOVATION CAT'. 0300 Baud 
Bell 103 Answer. Ongnale 

'D' CAT MODEM NOW AVAILABLE 
$199.00 

'ALB 
SIEMENS 
0429.00 

BHUBART 
SO18 

114111.00 

6800 MICROMODULE" PRICE LIST 
MODEL NO. DESCRIPTION PRICE 
96000 Si1191e Board MdroCornpole, 5495.00 
9609 Advanced Sngle Bd. Comp 166091 59500 
9601 16 Slot Mother Board 17500 
9602 Card Cage 7500 
9603 8 Slot Mother Board 10000 
9604 
9605 
9610 
9611 
9612 
9616 
9617 
9620 
9622 
9627 
9629 
9629A 
9630 

Power Supply 275.00 
DC Input Power Supply 325.00 
Utility Proto Board 39.00 
Arlin. Proc/Memory Module 495.00 
Buffered Ultldy Prolo Board 49.00 
32K EPROM/RAM Module 250.00 
EPROM Programmeng Head 25000 
16 Channel Parallel I/O Module 29500 
Sene1-Parallel I/O Module 32500 
160 Stater RAM Module 47055 395.00 
32K States RAM 4505s 695.00 
32K 91510 RAM 2007e 895 00 
Card Extender 6600 
Multiple Programmable 'finer 39500 96108 Channel Duplex Sehall/O Mod 39500 

9655 Inlellegenl Tape Controller 55000 
96103 32/32 I/O Module 27500 
98702 Comlenr Closure Module 35000 

UNPOPULATED BOARDS Also Avairaolel 

MONITORS 
9513012' da DePay 
0.112C% 

Mdooa 12. H. Me.. 
22 We OEM M. 
e143310310 21900 

Md.W 5' 
M0914100015510E18 11995 

2evn 13' Cd. Mmes 
$3250 MGA 0' C. TV 

MP 19' Cab Mme. 
W.15' Cab Mona. 

S..15' 
1.,1912' 

49900 
34900 
57590 

69 
21900 
13995 

DATA BOOKS COMPUTER BOOKS 
1980 IC Master .55995 
INTEL Date Book .750 
INTEL MCS 85 Manual 750 
B ALS 059059E MOORS BALE 

09 Vol 
Intro to Maros Vol. 
8080A Programmeg 12.50 
6500 Program., 1250 
780 Program m, 1500 
Vol. II Some Rear M,croprocess.s w/Bnder 27,50 
Vol. III Some Real Support Devices wander 
Intro to Maras Vol III 

Sel 
250 

18.50 
18.50 

SALE SYSEX COMPUTER BOOKS SALE 
fi502 Gemes 512 95 
Intro Personal * Business C007uling 1295 
M,rcoaocessors From Cmos to Syslema 1295 
Microprocessor Panda,. Tecnn,oues. 1295 
Programming one 280 12 95 
P rogramming the 28000 12 95 
programming the 0502 12 95 
6502 Applealens Book 12 95 
CPS Handbook 12 95 

RETAIL STORES OPEN MON -SAT 
STORE 1310 ,811 E. Edinger [ STORE 674 El Camino Real 

#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 
Showrooms. Retail, Warehouse Specializing In Systems 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1981 CATALOG AVAILABLE SOON. 
Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

MICROPROCESSORS 
28001 16 611 to 8Mb. 518900 
28002 16 5,1 t0 646 14900 
280 10.75 
280A 50 
F-8138501 1696 
2650 1895 
001602 13.95 
80009 8.50 
00600 2800 1995 
SALE SOBS 1495 
80081 14 95 
2901 

a 
90 

2901A 1 95 
2903450Super.ce 2995 
EMS 9900.11 49.95 
CP1600 3995 
8502. 11.50 
85029 16 95 
1148100 29.95 
8800 11.75 
68001320 MHz 19.95 
6802P 17.95 
8035 1995 
8755 49 95 
8708. 6995 
6809 3995 
8086 6995 

ADVANCED SUPPORT 
ÁM9511 Arltn Processor 17500 
9512 Anth Processor 17500 
9513 Un,v Tun,co 7995 
.M 014Á Co9517ntroller .18.95 
ÁM9519 Universal Inlaeupt. 1595 

Z-80 SUPPORT CHIPS 
Z80'PIO 2.5 MHz 075 
Z809'P10 4.0 MHz 1295 
280C1C 2.5 MI. 8 75 
Z609CTC 49 MHz 1295 
780.0640 25 MHz.. .29.95 
28000649 4.0 MHz 36 95 
260.510/0 2.5 MHz 3595 
2809-510/0 4.0 MHZ. .3940 
256510/1 2.5 MHz 35.95 
2809510/1 4.0 MHz 39.40 
280.&O/2 2.5 MHz 3595 
280.510/2 4.0 MHz 39 40 

8000/8085 SUPPORT 
8155/81561/0 24.95 
8755 I/0 wan Epom 64.95 
8202 D. Ram Cont. 34.85 
8205/240 138 Decoder 395 
82128 01 I/O. 2 75 
8214 Pl,onry ln, 525 
8216 Bue Driver 2.75 
8224 Clod Gen 2.95 
8224-4 14MHz) 9 75 
8226 Bus Drlvor 3 95 
8726 Bus Driver 
8228 Sys. Contra 
8238 Sys. Coral 

STATIC RAMS 
124 25.90 100 

211_02 450n. SAl..e 1.30 125 99 
211.02 25O50 10.2, 1.59 1.55 1.15 
2111 . 

2112.1 2.6e 2.95 285 2.65 
2101.1 2.90 270 2.55 
241.250ns 140451 650 5.95 550 
211e941:430m. 140451 550 525 4.15 
4044 250 8.95 7.50 6.90 
4044 450n. 595 595 *75 
EM M4200A 9.75 075 795 
EM 95 7.25 6.25 
ÁM09140X9140 /41 1095 10.25 925 
92,009130/31 1295 11 95 10.25 
1101 1 95 1.75 125 
P2125/93425 (45.1 9.95 635 8.25 
65181K a1 CMOS 195 795 7.25 
2147Low Power4Ksun '995 18.95 16.95 
93415 . 95 695 650 
11454046. 95 10 95 1050 

DYNAMIC RAMS 
416/4118 160116 Pnv 0 75 
Set d6ates 49.95 
411S88116 Pin) 695 
4050 4K a 1 118 Ant 4 95 
406048.11227,01 495 

.4096 41[ a 1 116 P,3l 3 95 
21.4Kn 1116 Rn1 475 
402748 1116 An, 495 
5261 1 95 1103 195 648 5262 195 00081 495 
5270 495 RAMS 6605 795 

521400 :.::1495... 45 e159.95 5002 `50 

SOCKETS 
I Wlra Wrap 1.4.1 

e Pine Lo -Pro Sold.5 Tin Gold 

8 149 15 32 
36 

45 
59 

16 
18 

20 
24 

38 
59 

62 
84 

20 
22 

29 
24 

69 
79 

99 
1 10 

24 
28 

38 
43 

85 
110 

1.20 
149 

36 
40 

58 
50 

125 
140 

169 
1 89 

ZERO INSERTION FORCE 
16 An 55.50 24 P,n 3750 40 Her 5.25 

95 MY 
5 D 

W 
0257 P102. DMA... 16.95 15050715101 500 Pee Comm Mode W 
0259ß9p In, 1795 FN050e 500 Reo Corm Madela11 990275 

CRT Controller 49.95 FN0 m Comm ale 0 500 Ge Can 149 
8279 Pr,. Keyboard.... 1595 9X05590 500 Ora. Corm Cab. 149 

6800 SUPPORT CHIPS 1X06531,,311 650 Red Corm Calale 1 5 

990&0.1301 600 6R Conn N4 195 

6810 + B Ram .5 .75 HP5092-7303 600 Red 7 X195 
6820 PIA. 5.50 075062-7331 600 Ree 4 a 7 Sp O9Á RHO 1695 
6821 PIA 9.95 1115062-7731 300 Red Cann Oak 15 

6838 I8í 9 95 111305 Red Maw ] 095 
6845/1 á16+B 

CRT 
1995 111309 000 Pod Rowse De0My 1995 

6847 505 CRT Con1 39 95 111311 270 IAAKW 0e.R 005 
6050 Coke CRT... 45 95 31132 220 1b0 1 a 71ó.08,0a 1095 

6852ÁC14 595 MANIA 220 Rea May 895 
6860 SenalMode Mader 095 00X101 210 Rea Mea ea00 025 
6860 Modern 1195 %Á93N1 300 Rea Conn, Amk tea OP 125 

6871 Modulator21 95 00x3202 300 Rea Cann MOA ten DP 125 

66719 1.0599 OSC 2695 2053063 300 Pea pemdw CA ten OP 125 
6880... 2.95 2ÁN3064 3. of Calm M.Cao.090 125 
6080 Bus Driver 2 95 2,531151 

Gen 
Conn Mode Let W 199 

8 19.95 0053052 300 Den 
thereon 

MCO eM DP 199 
6800] .24.95 60x3053 300 Green LeN41 199 

MN3051 310 Green Cann Canek DP 199 
14x31191 650 'NoceF. Carve Mere Rqn OP 210 

SHIFT REGISTER SALE MSN3083 300 vea, caws Mdse bel DP 2,0 
1493053 305 Vdbw OmnSw c4 Lm OP 2, 

2120 

LED READOUTS 
IY feer 5.40. 
300 804 Comm Caplode 

OLro7 300 Pz Corm An. 
82531m.Timer 1295 

910357 357 Ree 14414, CaOok 
190501 500 P. Comm Caeweeltu 

8255PrW.Iro. 650 14050015001 500 Peo Comm Canok 

2503V 1 

á9 
2525 1 49 MNYN l00 vtlbw Corm oP 25042 1 9 2527 149 

25072 149 2528 149 
254V 17V t á9 2529 t 49 
2.2 i 9 2533 149 

8502 SUPPORT CHIPS 
6520 Pia 750 
6522 Mud 11 95 
6530-002003.004005. 21 95 
6532 1995 
8551. 1995 

PROMS 
2708 450 ers. 8.25 
27084 650 ers 150 
17029 95 
2732. 74.95 
2716ó1/ 14.95 
2716.50. 12V 29.95 
275852 1995 
520390 1395 
520440 14.95 
IM5610 390 
BALE 6223 32.8 295 
825115 512 a 8551 16.95 

8 820126 256 4 490 
825129 256 a 41Tá1. 0.90 
825130 512. 41001 650 

6.95 
825131. 14.95 
82.37. 14.95 

NOTE: WE PROGRAM PROMS 

CHARACTER GEN. 
2513-0011áV1 Upper 950 
2513-0051áV7 Lower. 1095 
2513-Á064315W 10we1. 14 95 
MCM6571.. 1 75 
MCM6571A 1175 
MCM6574 lá50 
MCM0575 1 50 

UARTS/BAUD RATE 
117116020 152. 1221 395 
Á05101315V. 12 
.51014A/161215.14M 
90510159/1863 ,SV1 
TMS 6011 QV, 1 21/1 
1106402 
126403 
2350 USRT 
1671 B Astros 
BALE TR/4/14 
MC14411 

WÓ1941 
00M Sole 
KEYBOARD ENCOMIUM 

0052378 13.75 
05.3600 13.7S 
00165 995 

70922 ..9.95 
74C923 995 

IC SPECIAL PURCHASE 

1 

8 95 
CM 7045 Prece ,en opWatch D,1 2395 
ICM 7205 CMOSLEDStopwaICn/T,mer 1995 
ICM 7207 °scalator Controller 750 
ICM 7208 Seven Decade Counter 18 95 
ICM 7209 Clock Generator 95 
ICL 7107 3, Dgrl N01LED1 14 95 
MC14033P 3, Dgrl ND Convener 13.95 
ICI 8211 Voltage Reference 1 95 
LM 18505 Ground Fault IC 31100 
LM 2900N Quad 000911e1 211 00 
LM 2917N Freo. to Von Con.. 2/1 99 
90.3.35504k 4191 ORS 2495 
40,5-3507 4OMHz DVM 995 
MENA 4963 Mp51et Smoke Demur 1195 
27508 32+8 Prom 1114 5600, 2 95 
0115M 6 channel Model 1 49 
ULN 2003A 7 channel Drver 99 
2101ÁL4 1 95 
MCM 14505 64 on Ste10 Ram 6 95 
MOC 1003 MN261 OP10 Coupler.... 3/100 
SPX33 Opto Couple, 31100 
7520/25 50 19 387 1 25 
1488/1489 ..211 99 CM 3302 3/199 
29050140210 3/199 LM 4558 3/199 

RC 4136 211 99 
RC 4131 2,1 99 
COM 5027 3595 
COM5037 4995 
090100 ... 15.95 

1.10323K 495 
MCI372 11.95 
MM5298dN8.. 2.95 
LM 377 1 25 

VERBATIM 
DISKETTES 

100% CERTIFIED ERROR -FREE: 

60110019 M010E 0001m 011216. 1001 ár. 

nPE OESCR1ON R,CE 1302 10 

525-01 Solt Second IRS 90 es 52725 
52510 10 Kar Har, NS aale t,[ /115 
52516 16 NON Mae Mcrm.s 2'15 4 95 

695 N L 77 75.15011531 N9NT1- 1M14 SIN/ 
6 95 'I 514- Mel RI1NN6191119691911196961161171111711 

5511 57101 0415500e4 TM 80 e 51125 
7.95 57110 1 NS Ap.e el[ 1225 
9.95 57116 1 H9e Had 144,00.5 3225 
995 eTMOM NOW SIRS 101155 91110 5 4 2495 

550-0I Sal Sezwre4 SA 450 MR 52 51950 .BA 
55010 10 Hoe Had 6961 WANGC0 1950 

14'95 95 55016 16 Hole 5214 Oeo1 3950 

95 00 1.01 badine 1111111 
.16.05 50600-32 32 . Om91y 1140 53350 

1080201 32 000 S,ó059 3 4450 
00650-01 Sat 00104029 

Douce 

4460 
00650-01 511 00104 San P oe panent 390 4960 

VOLUME DEALER PRICING AVAILABLE 

WE ALSO STOCK DVSAN-CALL 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 

FLOPPY DISK I/O 
1771-01 8"0 M,mllopen 2495 
uPd372 Nec Moody 4995 
1781 Dual Floppy 2995 
1791-01 Dual Floppy 36.95 
uPo 765 Floppy 4995 

A/D CONVERTERS 
8700 ölet Bad. 13.50 
8701 10 b,1 611505 2200 
87038 NI TS 1350 
9400 001 to Freo Cony 7.25 
8750 315 01911 BCD .1395 
140816 6 let... 3.95 
140818 8 d1 595 
DACOI D to A 
DAC08.. 9.95 
DAG 100. .1595 

TV CHIPS/SOUND 
Áy38500-1 6 Games B/W .4 .95 
9038515 Color Convener 2.95 
9038603.1 Roa0race Game 895 
90386081 W,peoul Game 9.50 
9038607.1 5500111g 6410,0 695 
9Y38910 Sound Generator 1295 
5976477 TI Sound Generalur 3.95 
14145320/21 no Synch Gen 995 
MM5369Presceer 395 
LM1889 RF Modulator. ..395 
MA457100 NSC Coln N 695 
M1457109 Clock Gan. 375 
RF Modulator w/Audio 8.95 
NUR Modulator. 29.95 

WAVEFORM GEN. 
8038 Functen Gen 395 
MC4024VCO 295 
LM566 VCO 1 95 
XR2206 Funcllon Generale. 5.25 

SHIFT REGISTERS 
20805000 Du 125 
9191505614 Dual 256 
MM5060N Dual 128 
2510A Dual 100 05 
2847 Clued 80 4 

4 
95 

3341 Dual 80 4.95 
3351 40.9 FIFO 17 95 
3357 Quad 80.. 695 
9403 16 a 4 FIFO 24.95 
9408 10 61 Sequencer 9.95 
3347.. 5.95 

CTS DIPSWITCHES 
CTS206-2 175 CT52o67 1 75 
0752054 175 CTS206.8 1.95 
CTS2065 175 00S206-9 1.95 
0T5206ó 1 75 CT5206-10 1.95 

CONNECTORS (GOLD) 
Bea DB25P IRS2321. 325 

99 DB25S Female 3 75 
99 Hood 1. 26 
99 $. w/Hood.500 57.50 

22/4 WAY. S/I. KIM 
43/86 WON 5/r. MOT 
50/100 5100 Connector 
50/100 01030 tot 

50 
4.9S 
395 

NAKED PC 
240 CPU Illha0AI 034.95 
80809 CPU 34.95 
86 Stae RAM (Logos) 24.95 
160 Static RAM 121141 29 95 
326 51010 RAM 121141 29.95 
60 Eprom 127081 24.95 
1702 Eprom Board 3000 
2708/2716 EPom 1140º1 3495 
2708/2716 EPom (MAC, 3000 
Realllme ClocV 34.95 
ACPRoto Bd 1314 Cann I 27 95 
Vector 8800 Proto 22.20 
Vector 8803 11 slot MO 29 95 
ACP E+I0M0I OICOnn 18.96 
Vdeo Interlace I5SM, -. 31.95 
Parallel Inledxe ISSMI 3195 
13 se Mothe,8uard 9VMCI 32.95 

9 Slot MorherBoardM/MCI 2995 
8 Set Maher leapandabel 34 95 
...Tech Bare Boards. CALL 
WMC Floppy PCB 3495 

COMPUTER SPECIALS 

08 
u,$ 

0% u,T SALE 

1 

II Plus 
2001-15N 

168 1195895 
PET 
E.dySacere,w/168 1099. 
Cromemco Sys 111 6990 6290 
lemon l w1320 CALL 
Pascal Meroenhlne 19951595 
IPSO 1620 D000060 3295.2695 
Made, DP 8000 995 875 
Cenl,onesMeroS-I 595 5'. 
Some b 120 995 7 

Teletype Model 43 1349.1150 
Webt Plater 1085. 899 
melt PSlllzer 795. 735 
Welt 0e II 695 784. 
Man BOO 999 750. 
*tan 400 Sag. 449. 
TI99/4 1150.1025. 
Leader 12" Mond. 149. 139. 
Centrone 737 995. 699. 
Trencom T.100 375. 349. 
Trenwm 7200 595. 525. 
Sanyo 9' Mon,. 220. 169. 
Sanyo 15' MOe,0ondor 295 249. 
bbl 22 MHz Moortor 295 219. 

SOCKET SPECIALS 
u An WA,/ 
18 Pin w/w-2L 
20 On w/w.2L 
18 Pm M, 

22 An VI 
Call for volume Peu,9 

TERMS: Use cued. 7.0C v 
AMEX. CB. or COD COD leys, 
2á4b depoH!. Charge Orders de , 

.ncl 
U nd .5u s. Order 5y 05000. ma: 
TWO. MINIMUM 510.00. Peace 
dude mepazlne issue and phone 
SHIPPING U.S.A 000 12001, 
2 es For sunace add 30c for 

a 194 For add 70C to, a.: 
bonal I. FOREIGN Add 109, sr.. 
erg andlard6* 0011551 85 zone 
Not 

s06lec1to tone 
Mr 

cal. We re ers Some 

r IcQdl 1 

to 
51101, 40. some 

,ternsedofeCI104.4.99.1441919 
Reell vary Porn Mel 
Ceder. We reserve the 190,1 to WD 
+Hue manufacturer 

FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-0604 
Santa Ana. CA92705 TWX: 910-595-1565 

CIRCLE 67 ON FREE INFORMATION CARD 

www.americanradiohistory.com



7400 
SN7400N 19 

SN7401N 22 
SN7402N 22 
514740314 22 
5N7404N .22 

SN7405N .23 

SN7408N 23 
SN7407N .23 

5N7408N .26 

SN7409N 23 
SN7410N .22 

SN7411N 29 
SN7412N .29 

SN7413N 39 
SN7414N .59 
SN7416N .29 

S67417N 29 

SN7420N 22 

SN7421N 35 

SN7422N 29 
SN7423N 29 

$N7425N 29 

SN7426N 29 

SN7427N 29 
SN7429N 45 
SN7430N 23 

SN7432N 29 
SN7437N 29 
SN7438N 29 
SN7439N 29 
5N7440N 24 

$N7441N 79 

567442N 57 

SN7443N 79 

SN7444N 79 

SN7445N 79 

SN7446N 79 

SN7447N 59 

SN7448N 79 

SN7450N 23 

5N7451N 23 

5674539 23 

SN7454N 23 

SN7459N 29 

SN7460N 23 
SN7470N 39 

5674726 34 

SN7473N 38 
5674746 .36 

5N7475N 38 
5N7476N 36 
5N7479N 4.60 

$N7480N 59 
SN7481N 1.10 

SN7482N 110 
5N7483N 55 
SN7485N 65 
SN7486N 39 
SN7489N 1.75 

SN7490N 39 
SN7491N 65 
5N7492N .52 

SN7493N 49 
5N7494N 72 
SN7495N 65 
SN7496N .72 

SN7497N 3.10 

5N74100N 99 
SN74107N 32 
SN74108N .53 

56741186 1.95 

5N74121N .29 

SN74122N .39 

004000 
CD4001 
CD4002 
C04006 
CD4007 
CD4008 
004009 
004010 
CD4011 
CD4012 
CD4013 
¿ 04014 
D4015 

004016 
CD4017 
C04018 
C04019 
004020 
CD4021 
C04022 
CD4023 
CD4024 
C04025 
CD4027 
CD4028 
004029 
CD4030 
CD4031 
CD4032 
CD4034 
CD4035 
004037 
C04040 
CD4041 
004042 
004042 
004044 
CD4046 
CD4047 
CD4048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
CD4055 
004056 
CD4059 
004060 
CD4066 
CD4069 
CD4070 
004071 
CD4072 
CD4073 
004075 
004076 
CD4077 
CD4078 
C04081 
004082 
004085 
004089 

SN74123N 
$N74125N 
SN74126N 
SN74128N 
SN74I32N 
SN74136N 
5N741399 
SN74141N 
SN74142N 
S1474Ì43N 
SN74144N 
SN74145N 
SN74147N 
5N74148N 
SN74150N 
56741519 
5N74152N 
SN74153N 
5N74154N 
5N74155N 
SN74156N 
5N74157N 
5N74158N 
SN74160N 
SN74161N 
55741625 
5N74163N 
SN74164N 
5N74165N 
5N74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
5N74174N 
SN74175N 
5N74176N 
5N74177N 
5N74179N 
5574180N 
567418114 
56741829 
56741845 
SN74185N 
SN74186N 
SN74188N 
SN74190N 
5N74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
5N74197N 
SN74198N 
SN74199N 
5N74221N 
56742516 
56742736 
5N74279N 
SN74283N 
S6n4284N 
SN74285N 
56742906 
SN74298N 
SN74365N 
SN74366N 
56743676 
SN74368N 
55743906 
SN74393N 
5N74490N 

CMOS 

59 

44 

59 

.69 

95 
95 
69 

2 95 

2.95 

2 95 

62 
1 95 
99 

67 

67 

67 
1 19 

82 
.89 

69 
1 65 

95 
95 
89 
87 

97 
97 

1 20 
1 95 
1 69 

595 
79 
89 

89 

85 

85 
1.80 

75 
1.75 

75 
1 95 
1 95 
995 
390 
1.15 

1.15 

85 
95 
.85 

85 

85 

85 
139 
1.39 
1 39 

95 
1 05 

89 
2.15 
390 
3.90 
1.25 
95 

68 
68 
.79 

79 

1.90 
190 
190 

35 CD4093 99 
35 084094 2.95 

.35 004098 2.49 

1.39 CD4099 225 
29 MC14408 12.95 

1.39 MC14409 1295 
49 MC14410 12.95 
49 MC14412 12.95 
35 NtC14415 8.95 
29 MC14419 4.95 
49 004501 .39 

1.39 004502 165 
1.15 004503 69 
.59 004505 8.95 

1.19 004506 .75 
99 CD4507 .95 
.49 C134508 3.95 

1.19 004510 1.39 
1.19 004511 139 
1.15 004512 139 
38 C04515 395 
79 004516 169 
38 004518 139 
.65 004520 139 
85 004555 4.95 

1.29 004556 .99 
45 CD4586 225 

3.25 74000 .39 
2.15 74002 .39 
3.25 74004 .39 

95 74008 .49 
1.95 74010 49 
1.29 74014 1.65 
1.25 74020 .39 
96 74030 .39 
.85 74032 99 
.85 74042 1.85 

1.75 74048 239 
1 25 74073 .85 
.99 74C74 85 
89 74085 249 
89 74089 4.95 

110 74090 1.85 
1.10 74C93 1.85 
1.10 74095 1.85 
3.95 740107 1 19 
295 740151 2.49 
995 740154 3.50 
1.39 740157 210 
.75 740160 2.39 
35 740161 230 
49 740163 2.39 
.35 740184 239 
35 740173 2.59 

35 740174 2.75 

35 740175 2.75 

1.29 740192 2.39 

35 740193 239 
35 740195 2.39 

.35 740922 795 
35 740923 6.95 

195 MM80095 1 50 
2.95 MM80097 125 

74LSOO 
741.5006 35 74151645 1.19 
7415019 28 74LS165N 89 
74L5026 28 74751886 2.48 
74190314 28 741916874 1.89 

74L5045 39 74LS169N 1.99 

7419059 28 741.51706 1.99 
74LSO8N .39 74LS173N .89 

74LS09N .39 7419174N .99 

7419109 28 74LS1756 .99 
74LS115 39 74191816 2.20 

74L512N 39 74191906 115 
74L5135 47 74191915 1.15 

74L5 14N 1 25 74LS192N .98 
7419156 39 74L5193N 98 
74LS2ON 26 74LS194N 115 
741921N 38 74LS195N 95 

7415226 38 74LS196N 89 
74LS26N 39 74LS197N 89 

74LS27N 39 74192216 149 
74LS28N 39 74LS240N 1.95 

74L530N 26 74LS241N 1.90 

741.5325 39 741524214 1.95 

7419376 .79 74152436 1.95 

741938N 39 74152446 1.95 

741540N 26 74LS245N 4.95 

741942N 79 74152476 1.10 

7419476 79 74192486 1.10 

7415485 .79 74152496 1.69 

74LS51N 26 74LS251N 1.79 

74LS54N 35 74192536 98 
74LS55N .35 74152576 .98 
7415736 45 74192586 98 
74LS74N .59 74192595 2.95 

7415756 .68 74192606 .69 
74157674 45 74152616 249 
741578N 65 74LS266N .59 

74LS83AN 99 74LS273N 1.75 

74LS85N 1.19 7415275N 440 
74158614 45 74152796 .59 

74LS90N .75 741.528391 1.10 

74LS92N .75 741_52906 1.29 

7419936 75 741_52936 195 
7419956 88 74152956 1.10 

74LS96N .98 74192986 129 
74191076 45 741.53246 1.75 

74LS109N 45 74153476 195 
74151126 .49 74193486 1.95 

74191136 49 74153526 165 
74151146 .55 74193536 7.85 
74191226 55 74193636 149 
74191239 1.19 74193656 .99 
74L5124N 1.35 74153666 .99 
74151256 89 7415367N .73 

74191266 89 741_53686 .73 
74151326 .79 74193736 2.75 

74151366 59 74193746 275 
74151386 89 74193756 .69 
74191399 89 741_53776 1.95 
74151456 1.25 741_53856 195 
74LS148N 1.49 74153866 .85 

741S151N .79 74153909 195 
74191535 79 741_53936 195 
74LS154N 2.49 74153956 1.70 

74151556 1.19 74193996 295 
74151566 99 74194246 295 
74LS157N .99 74196686 1.75 

74191585 .75 74L5670N 2.29 

74191606 .98 81LS95N 199 
741516174 1.15 8119966 199 
74191826 .98 81199774 199 
74191636 98 8113985 1.99 

LINEAR 
781405 
78M06 
78M G. 

LM105H 
LM108AH 

5.95 

149 
149 

99 
2.95 

LM300H .79 
LM301CN/H .35 
LM30aH 98 
LM305H 89 
LM306H 325 
LM307C1WH 29 
LM308CNM 98 
LM309K 1.49 
LM31005 1.25 
LM311D/CN/H 98 
11.431 2H 1.75 
LM317T 2.75 
LM318CN/H 1.49 
11431914/H 1.25 
LM32014-0% 1.49 
1143201 -XX 1,25 
11.1320H4x 1.25 
11432311 495 
LM32474 125 
LM339N .95 
LM340K-XX 1.49 
LM340T-XX. 125 
LM340H-XX. 125 
LM344H 195 
LM348N 
LM358CN 
LM360N 
LM372N 

1 85 
98 
149 
1 95 

11.137674 3.75 
LM3776 3-75 
1143800N/6 1.25 
1M381N 1.79 
LM383T 1.95 
LM386N 
LM387N 
LM390N 
NE531V/T 
NE555V 
NE556N 
NE561T 
NE562B 
NE565N/H 
NE566HN 
NE567V/H 
NE592N 
LM702H 
LM709N/H 
LM710N/H 
LM711N/H 
LM715N 
LM723N/H 
LM733N/H 

149 
149 
1.95 
3.75 

39 
98 

19.95 
795 
1.25 
1.75 
1 50 
2 75 
2 99 

29 
98 
39 

1 95 

75 
98 

LM739N 1.15 

LM741CN'H 33 
LM741CN-14 19 

LM747N/H 79 
LM7484/14 39 
M7600N 295 

LM1310N 190 

LM1414N 
LM1458CN/N 
MCI 488N 
MC1489N 
LM1496N 
LM1556N 
LM1800N 
LM1820N 
LM1850N 
LM1889N 
LM211IN 
LM2900N 
LM2901 N 
LM2917N 
CA3013T 
CA30187 
CA3021T 
CA3023T 
CA30351 
CA3039T 
CA3046T 
LM3053N 
CA3059N 
CA3060N 
CA3062N 
LM3065N 
CA3080N 
CA"u081 N 
0A3082N 
CA3083N 
CA3086N 
CA3089N 
CA3096N 
0A3097N 
CA3130T 
0431401 
0Á1148N 
CA3160T 
CA3190N 
CA3401N 
MC3423N 
MC3460N 
8G3524N 
CA3600N 
LM3900N 
LM3905N 
LM3909N 
RC4131N 
RC4138N 
RC4151N 
RC4194 
RC4/95 
ULN2001 
01142003 
5N75450N 
5N75451N 
5N75452N 
SN75453N 
56754546 
SN75491N 
55754926 
SN75493N 
5575494N 

1.90 

49 

1.49 
49 
89 

1.50 

79 
.95 
95 

3.95 

1.75 

.99 
2.50 
2.95 

2.29 

1.99 

3.49 

2.99 
2.75 

1.49 

1.29 

1.49 

3.25 

3.25 

4.95 

149 
1.29 

1.69 

1.69 

1.99 

1.29 

2.75 

249 
199 
249 
249 
248 
149 
1.95 

.69 
1.49 
395 
395 
3.50 

59 

1 49 

98 
295 
1.10 

4.50 

495 
4.40 
125 
1.50 

59 
49 
49 
49 

49 
89 
89 
89 
.89 

RETAIL STORES OPEN MON -SAT 

STORE 1 310 "B" E. Edinger STORE 674 El Camino Real 
41 Santa Ana, CA 92705 42 Tustin, CA 92680 

Showrooms, Retail, Warehouse Specializing in Systems 

AI*` 

6 pGFpO ADVANCED 
49 "`v COMPUTER g5 

PRODUCTS 
NEW! 
We Now Have The 

Apple 
Silentype 
IN STOCK 
With Apple Intelligent Interface 
Card. Reg. $595.00 
Interface Card Has 
All Software For NOW ONLY 
141.959. Graphics $549.00 Paeal rep. 

BECKMAN 
Digital Multimeters 

MODEEI TECH Mu AND TECH stn 

PS u e Kees - lux TECH 310 ros all Wee 

S S Nñ1Yt6. 7 4.57,4.24 raps. Pe 0251 /V 
P 

OR The TECH 300 has a 0544.auurxr am all 

It amw 
uxlOdNi. 

pul rallull 1141a-Onrr¢^ 
.mlma,rl «INlomprtmt,p. 

TECM 310 I M It 14 Sn30 
di, TECH 300 Digital Mult,meler 5100. 

vC.201 Vinyl Carrying Caser 510 
OC -202 Deluxe Carrying Case.. S24. 
60-211 High Voltage Probe. 535 
RP -221 RP Probe.. 635 
CI -231 AC Current Clamp 642. j DL -241 Deluxe Tell Lead K,1 510 
TL -242 Spare Te,. Leads S6. 

$ Apple II. 16K 
or Apple II. Plus $990 
DISK SYSTEM SPECIAL 

Apple II Plus w/48K Supermod V'deo Modulator 
Disk II w/Controller Integer Based ROM Card. 

Reg. $2220.00, ACP Price $1819.00 SAVE $401.00 
Ni-5peed Senat I/O $189.00 0065 DeeSecla 534900 Integer ROM Card 

Centroncs Panter I/O .180.00 Apple Grat e105 Tablet 675 00 Prow Card 

Applesofl II F609416 18900 DC Rayes Modem II 34995 1,0 8 R Mowlata 
Apple Clock. 26900 De II 0050184* L pos 33 59500 Sanyo CaSselle 

nerd X-10 System 17995 Dek 11 45907 160 Upgrade Kn 

Imre X-10 Control/el 269.95 Pascal tang System 450 00 Desktop Plan 

All Mu90 Syntheslzd 25995 Parallel Pinter Card 16500 8" F10ppy Controller 

16 Ch. Analog Input 249.95 Canmumcabans Card 18900 0011,5109 5pee0Nab 

2 Ch. Analog Output 164 95 Business Soloale Pkg. 62500 601151/S 4. 

13 -Key Keypad 119 95 Carves 10 Megabyte [Owe Supertalkes 

067-54c 12500 462500 Cashier 

518900 
2195 
2995 
54 95 
54 95 

98 00 
35000 
179 00 

16900 
27900 
25000 

NEW!Californ is Computer Systems APPLE Clock. Only $124.95 

NEW! Z80 Softcard for APPLE CPM 2.2 8 M BASIC 5.0 $325.00 
NEW! California Microproducts Keypad for APPLE $175.00 

NEW! APPLE Z-80 CP/M Software Call for Price 

li " MUSIC MACHINE 9° - WITH 9 VOICES! 

at4 
Slated eaMLSI Tep.uBeets« o9r Bs 

anes0/I9 weer Uses new A7389104ó palm 
e Plays nub generate by be Alf Boas ALI 

allwert reeled APPLE r u ompaue 

Norma, 4111IEDEE $129.95 
FLOPPY DISK DRIVES 

NIP/ 651-5'/:. 40 tracks 279.00 
Shugart SA400-5'.''. 35 tracks 295.00 
Sheen 800/801R 8 47500 
Siemens Shooed Compallble Model 
FDD-120.0 42900 

PERSCI Model 277 Dual 119500 
WANGO/SIEMENS 5'A" Drop 290.00 
MP( 652 55." Dual 348.00 
WANGO/SIEMENS 282 Dual 584 395.00 
'NANGO/SIEMENS 82 290.00 

EZMCcONTINENTAL SPecIALTIES 
14.18 9.11-3 40 -Channel Logs Molitor 58500 
Mead UI -1 Learc Maular. 60.00 
Meld 1II-1 Lowe Mentor 14700 
111A3-100 100 MHz Portable F16307050301111 

14900 
Mete LP -1 Diptal Ldgc Probe. 5000 
MIEN le -2 Economy L0910 Probe 2900 
MNeI I7-3 High Speed Logic Robe 77.00 
Mode LPR-I Logic Probe MI.. 21 95 
Krell /10.7.1103 Lsg[31 Analy9. pub. 220/250 

aIATARIn 800 & 400 
Personal Computer System 

ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, Educate, 
System Master Cartridge, BASIC Language Programming Manual. 800 Operator. 
Manual w/Notebook, 16K RAM Module, Power Supply. TV Switch Box. 

Ow 59984 telale Srwy. 
teat _ Sets 

]So. BaseÉ*rcwly 
PFreramenh 49900 

W OS 
Gwent. 354.1 Base 

5rtawtr SAes 35 Gu NN 1r AM 8F Caen 
Isle pea. WON. Wee rem, Meslam 3501 rue to BASIC N oer.nrq 
E4BaYo,Sysam0aser cameo, 7000 Bau Sect.> 3501 BASIC Bane Neaps 
Alu, BASIC 5500 Comte B4 -Nees 3500 M5 14, 
4ssaane105'bg 5500 Rte. of 000444705 3500 115 MM Marty Woe 
Betted 0200 abets 3500 160 RAM Marty Moan 
145 0200 Great Casts,Eryesne 3500 Hartle 

Suce aeaeo6" 4200 Owens Camtwatts 3500 Dao lames 
MIDI' Canoe, 5500 Bau ewe./ 3509 O,.0 sq kMYauMppen 

Sea Bug' 4200 Eat. Wens 35 LB Avaa1 fYlr*rr 
Cpryula Cress 5500 Awe Me0a00 3500 One /meow Per 

None Erode 5500 Pewees d tarots 3501 Peepr Coes err Per 
e44.Á center ele 

TEXAS INSTRUMENTS 
IeRPUNAIk 

99/4 PERSONAL COMPUTER 
Superior Color, Music, Sound and Graphics -and a 

Powerul Extended Basic - All Built In. 

TI 99/4 Console only $1 099.00 available for $659.00 

Proto Clips 
14. -Pin CYp PC.14 S 425 ,yi 
16P,nC4p P0-16 6 450 

O-0nGbp -Ì00 .. É1<9a5 

Proto Boards 
764 1695 P8104 54.00 
08.100 1800 P8-203 97.00 
08101 21.00 P82034 ... 149.00 
08102 2500 08203* 64 12900 

4300 

Cr commodore 
DISCOUNT PRICES 

LOW AS $775.00 QPET 
2001.0X16 77500 í5NO 

D23 

BO -La Pon Papa Pm., 69501 
203116x9 92584 X* 8,5 Mm 4 Onw 1250Ois 

204116x811ey 97500 NI U IEEE Cane 3995 
2001-32x9 125084 IEEE lo IEEE Cade 0995 
2001321® Itgl 125000 CM some Cassese Dole 9500 

NV BO C.. 795m 

SEMICONDUCTORS 
*SPEAK! 

DIGITALKER'° 
Speech Synthesis System 
The 0IGIT/1 4ER ,sa speech synth.. system 
,oramstmg of multiple Nchannel MOS Inte- 
grated anCults. It contains a speech processor 
cep (SPO and speech ROM and when bead 
001111 external eater. amplifier. and speaker. 
Ixoducesa system whech generates he0 ale 
.speech neueln9 tna natural 6ectole and 

emphases 00 the ay1na19peech. Male, lame« 
and chiktren's voices can be synthesized. 

Completely Independent system. not 
/09011109 a processor controller 

Desgned to be 048,1y ,menaced to most 
O 000101 morapl0casso.. 

256 p09664e addressable 00010541011 
Male, female. and Children s Nieces 
Natural mf1Ct,06 and emphasis 010/191101 
speech 

Ad4109ses 12810 of ROM directly 
Communeates with static or clocked 

dyneelo ROM. 
TTL c0mpahble 
MICROBUS" compatible 

DIGITALKER" 011000. Self conlelned 
board that - NMI 1051 weaker and 
powp wpply - can rattle off any dwlnad 
combination of 144 wad. $485.00 
DIGITALKER'v OT1080. Chip Set torbulldln9 

76841160 Into your own evaluation design. 

$79.00 

SINGLE BOARD COMPUTER SELECTION GUIDE 
10010 
Mt 

.vM 
I 

MGM ACP PRICE ESC10581E 10410 PMCE1101 ACP HIKE MOM 
6502 16900 A442995 SC -56C100 ZIO 23900 5/1 

6502 23900 04d3995 AIM65 6502 37500 0044995 

280 40900 N/A Coºmac Vo 1802 19900 lu 

ACP'S COMPUTER PRODUCTS & GADGETS 

You won't believe 
your 

ea bones... T H E 

BONE FÖNE 
. 7 

°- $6595 

SKIERS 

JOGGERS 

SKATERS 

CYCLERS 

You must tear 

It and feel it 

to believe it 

AM/FM stereo 

surrounds and 

fills your body 

with sound. 

No earplugs 

You wear It 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 

QUARTZ LCD WATCH 
WITH SNOOZE ALARM 

The looks and functions of the 
expensive models at an 
affordable price. Á 

NEW! 
I FUNCTIONS 

OURS MONTH 
MINUTES DATE 
SECONDS DAY 

r..ral with matching brute, 

An Outstanding ACP Value 

$21.95 

LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Time and Date Digital 
Display with Backlight 
for Night Use. 

F. F,0er Gnp 
Genuine walnut 
0119. LCD 

.ba . Seconds 
Easily Installed 

$26.95 

NEW! 

FOR INTERNATIONAL ORDERS: 
1310 E. Edinger 17141 953-0604 
Santa Ana, CA92705 TWX:910-595-1565 
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CPU's Et 

SUPPORT 
CHIPS 

BOBA - 6.% 
801354 - 12.95 
AMD2901 - 13.95 
8206 - 3.% 
8216 - 2.90 
82713 - 4.50 
8251 - 695 
82% - 9.96 
82571A18136171 - 8.95 
Z80A51A -8.95 

8275 - 3426 
MC6845 - 24.95 
F01791 

UART's 
AYS-1013 - 3.75 
160213 - 3.95 
AY318500 - 1.% 
P1148213 - 3.25 

INTERFACE 
8 DRIVERS 

1488 
14E 
8130 
8131 
8830 
8833 
8834 
8837 
8838 
87380 

1.40 
1.25 
2.50 
2.50 
2.50 
2.50 
2.00 
2.00 
2.00 
2.00 

RAM's 

21141.3 
41163 
41162 
211_02-3 
2102-4 
MK/027-3 
MK4B611 
TMS404626 
MS4050NL 
2101-1 
21078/5280 
MM5270 
MK4008P 

4.50 
4.95 
6.75 

.99 

.90 
3.50 
2.95 
6.50 
395 
2.45 
3.50 
3.45 
1.95 

ROM's 

2708 
2716 
2516 

8223 
82523 
825112 
825123 
82S126 
825129 
825130 
82S131 

AM9218C 

- 6 95 - 16.00 
- 18.00 
- 4900 
-3.95 - 2.96 - 7.95 
-4.% 
- 2.95 - 3.25 
- 3.45 
- 3.95 
- 6.% 

PRINTED CIRCUIT BOARD 

4" x 6" DOUBLE SIDED 
EPDXY BOARD 1 /16" thick 
S.60 ea 5/$2.60 

C/MOS (DIODE CLAMPED) 
4031 
4032 
40313 
411N 
4039 
4pD9 
p10 

11 

4012 
4013 
4015 
tlló 
4017 
4018 
1013 

4011 

4022 

4 

36 

18 
1.10 
27 

6 
34 
.36 
4o 

1.30 
90 
46 
o6 
90 
.46 

1.10 
1.13 
Im 

35 

9706 

2m 
.87 

1.03 

03 
50 

45 
1.10 

1.10 
Lm 

35 
36 

1 00 

4081 
992 
4093 
4090 .1 
4510 

451a 
4515 

416 
518 

450 
HC00 
74c01 
HEM 
74088 

74014 
7.20 
7.32 
7.73 

.36 MCM - .70 

.4B 74C78 - .A 

1.7365 
7C3ß3 - '.30 

.96 7404p = :: 
90 74C92 - .70 
ss Iß 

196 
;60 
3 

1.00 

á 
20 

? 1- 13 
4C157 - 1.75 

74C180 110 

.163 
1401% 

'40173 4015 
740131 
74001 
74028 

11..15 

1.33 
tA 
13 

68bO6 

SPECIAL VALUES 

ALL 
7400 SERIES IC's 

15% OFF LIST 

ALL 
REGULATORS 

20% OFF LIST 

SPECIALS 
GOOD THRU JANUARY 1981 

EPDXY GLASS VECTOR BOARD 

1/16' thick vat/hi/10" spacing 

4t/2'r x 61/1" $1.95 

CRYSTALS $3.45 ea. 
2.00D MHz 6.144 MHz 
4.000 MHz 8.000MHz 
3.000 MHz 10.000 MHz 
3.57 MHz 18.000 MHz 
5.000 MHz 18.432 MHz 
6.000 MHz 20.000 MHz 

RIBBON CABLE 
FLAT (COLOR CODED) 

#30 WIRE 
16 cond. - .40/per foot 
40 tond.-.75/per foot 
%cond.- 90/ ter foot 

DATEL'S DAC-0813C 

8 bit DAC - $9.95 
MINIATURE MULTI -TURN TRIM POTS 
100. 5K, 10K, 20K, 250K, ... 6.75 each ...3/2.00 

8" DISKETTES HARD SECTOR 
81.75,101516.00 

NO.30 WIRE WRAP WIRE SINGLE STRAND 
100' 01.40 

74500 .30 
74002 ..30 
74S05 .45 
74508 .40 
74S11 .35 
74515 .40 

74520 .40 
74530 .40 
74532 .40 
74089 1.90 
745112 .85 
745140 1.00 

745153.1.10 
740151 1.25 
745157 1.25 
740158 1.25 
745174 1.40 
745257 1.50 
745258 1.40 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT 81.06 

MTA 206 DPDT 41.70 
MTA 206 P'DPDT CENTR OFF 81.86 
MSS 206 P.DPDT CENTER OFF LEVER SWITCH 81.% 

7 WATT LD 65 LASER 
DIODE IR $8.95 

25 wan Infra Red Pulse (SG 2006 equiv.) 
Laser Diode (Spec sheet included) 82495 

SCR's 
1.S4 6A 35A 1104 

100 

200 

400 
600 

.45 .60 1.40 

.70 .00 1.90 9.00 
1.20 1.40 2.60 12.00 

1.80 3.60 15.00 

TRIAC's 
'PRV 

100 

200 
400 
000 

14 100 254 
1.55 

2.10 
3 10 

2.00 2.75 4.30 

.45 

.84 
1.30 

.80 

1.00 
1.90 

TRANSISTOR SPECIALS. 
2N 1303 PN P GE T06 . .3/81.00 
2N1337 Pelt GETO-5 ...8 .40 
2N404APNPGET05 3181.00 
HEP 68014- PNP GET03 8 .% 
TIP 121-NPNSiSWITCHING ,. 
2N8233NPN SWITCHING POWER 81.95 
MRF8004 a CB RF TRANSISTOR NPN 8 .75 
2N3772 NPN SiT03 41.00 
2N9908 PNP SiT03 81.90 
2650% Pre 6T0-92 4101.00 
263137 NPN SI 8F 8 .% 
2N3919 NPN Si T03 RF 81.50 
2N1420NPNSiTOG 301.00 
2N3787 NPN Si T088 8 .70 
2N2222 NPN SIT018 5181.00 
242907 NPN Si TO -18 4/81.00 
2N3066 NPN SIT03 8. 
2N3904 NPN 5I T092 8181.00 
263908 POP SI 1092 8101.00 
265298 NPN SI T0220 8 .55 

2N6109 PNP S.T0220 4.% 
TIP 31BNPNSi10320 .. .... 8 .60 

TIP 328 PNP Si TO -220 . 9 .65 
TIP 34 PNP Si .. .. .. ... 8 .% 

7400 - 
74101 - 
7402 - 
7403 - 
74M- 
405 - 

74% - 
7407 - 
7408 
7409 
7410 
7411 
7412 
7413 
74,4 
7418 
74,7 
7420 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7040 
7441 
7442 

7446 - 
7447 - 
7448 - 

TTL IC SERIES 
.17 74%- .17 74161 - .% 
.17 7472 - .36 74182 - 1.20 
.17 7473 - .35 74183 - .95 
.17 7474 - .42 74184 - .85 
.24 7475 - .49 74165 - .% 
.24 7478 - .46 74188 - 1.05 
.33 7480 - .45 74187 - 1.35 

.35 7483 - .99 74170 - 1.80 
74%- .75 74173-1.30 
7498 - .42 74174 - .136 

7489 - 1.60 74175 - .75 
7490 - 50 74178 - .76 
7491 - 55 74177 - .75 
7492 - .50 741%- .75 
7493 - .00 74181 - 1.90 
7494 - .00 741%- 1.20 
74%- .00 74191 - 1.20 
74%- .80 74192- 29 
74107 - .35 74193 - .79 
74121 - .y 74194 - .% 
74122- .39 741%- .% 
74123 - .42 74198 - .% 
74126 - .45 74197 - .87 
74126 - .45 74279 - .95 
74148 - .75 74325 - 2.25 
741%- 1.10 ] - .- 

74151 - .% 
74368 - .% 741%- .55 74390 - 1.50 

75154 - 1.10 75325 - 1.60 
741%- .75 75491 - 1.05 
74157 - .86 76492 - 1.06 

74180 - .% 8T% - 1.10 

.27 

.24 

.22 
22 

.42 

.% 

.33 

.37 

.35 

.33 

.% 

.17 

.27 

.27 

.27 

.17 

.50 
75 

.75 

75 

FULL WAVE BRIDGE 
PRV 
100 
200 
400 
600 

2A 

.80 
1.00 
1.30 

6A 

1.30 
1.65 
1.90 

25A 
1.40 
2.20 
3.30 
4.40 

DIP SOCKETS 
8PIN .17 22 PIN .30 

14 PIN .20 24 PIN .35 
16 PIN .22 28 PIN .40 
18 PIN 25 40 PIN .60 

2N3820 P FET 8 .45 
2N 5457 N FET 8 .45 
2N2646 UJT 8 .45 
ER 900 TRIGGER DIODES..... 4,81.00 
2N 6028 PROG. UJT 8 .65 

TTL REED RELAY - SPST 5V 20ma $1.00 

FP 100 PHOTO TRANS 8 .50 
RED, YELLOW OR LEEN LARGE LED's. .2' 8181.00 
RED/ GREEN BIPOLAR LED's 4 55 
MLE12/32 R LED 9 75 
MRD14B PHOTO OARL. XTOR . 4 .75 
TIL.118 OPTO -ISOLATOR 8 .75 
IL -5 OPTO -ISOLATOR $ .80 
1 WATT ZENERS:3.3,4.7,5.1,5.66.8,8.2,9.1.10. 

12, 15, 18, or 22V 6/61.00 

1 

TANTALUM CAPACITORS 
22ÚF 35 V 5/01.00 
47UF35V 5/01.00 
68UF 35 V 5/01.00 
1UF35V 5/81.00 
2.2UF20V 541.00 
3.3ÚF 20V 4141.00 
4.7ÚF 15V 5101.00 
6.8UF35V 3/81.00 

SANKEN 
AUDIO POWER AMPS 

1 

Si1010G10WATTS.. S 7.50 
Si 1020 G 20 WATTS .. $13.75 

I Si 1050 G 50 WATTS .. $26.90 

CLOCK CHIPS 
MM5387AA $5.95 
MM5314 $4.75 
MM5316 44.95 

10UF 10V - 8 .40 
22UF 10V -8 .30 

15UF 16V 3/81.00 
30UF 6V 5/01.00 
33UF20V 8 .60 
100ÁF 15V 9 .70 
150UF 15V 8 .95 

SFC 3301 -50 PRV 30A 

FAST RECOVERY DIODE (35ns1 ..$2.25 

SILICON POWER RECTIFIERS 
PRV 
100 
200 
400 
600 
BOO 

1000 

3A 
.06 .14 
.07 .20 
.09 .25 

120 
.35 
.40 
.65 

.11 .30 .80 

.15 .35 1.00 

.20 .45 1.25 

14 50A 
.90 

1.30 
1.50 
2.00 
4.50 
3.00 

125A 
.3.70 
4.25 
6.50 
8.50 

10.50 
12.50 

240A 
5.00 
6.50 
9.60 

12.bÁ 
16.50 
20.00 

IN 4148(1N914) 15/51.00 
.101.01 of 25V ceramic disc. cap15.16/51.00, 100/05.00 

200 PRV 1A LASCR .95 

REGULATORS 
LM317T 52.50 LM305G 9 .75 
LM337 82.50 340K-12,15 or24V .81.50 
323K3V 34 55.75 34073, 6, 8, 12, 15 

79HGKG5V at 54 ..6.95 18 or 24V 81.10 
723 8.50 320M5 $ .75 

350T-5, 12, or 15V 01.10 LAS1412+ 12V 34 $3.95 

74LS SERIES 

9,916.7.17 

741502 

7áiß 1sol 41505 
150 

7.509 

7511 
7 L5í0 

741512 
74L513 

74'154151514 

741521 
741521 
741521 
74 523 
741527 
741528 
74.530 
H1532 
744537 
741530 
741540 

741542 41547 
HLS51 
7.1598 

ii5 é 
H155 
AGSM 
AGSM 

ii590 
7u592 
741583 
7415107 

7415112 

insili 
741515 

741s,3s 
74.5138 

78 
29 

28 
28 

5 
.5 
.35 

33 

.36 

.45 

4ó 
.45 
56 
4D 

1.03 
95 
ES 

Im 
.46 
.ss 

'JB 
so 
.90 
90 
n 

- 95 
- LD 

.80 

01,179 

Á15151 L5153 

741515706 

16157 
7415160 
79.5161 
7415162 
7415163 
7415198 
7415170 
741515 

10.911A 

7ú 5il1 
7415180 
75181 
-mane 
74L51 

7t51 51% 
74151. 
7415187 
7415240 

71L6H1 
74154'1 
7415243 

74L5254Ì 
7415253 
741557 
79.5258 
7415253 

i41sxzsi4 4L i 
741S25 
7415290 
7415293 
7415370 
7.536674.5367 

7415368 
415775 

7 Ls377 
74153811 
7415393 

1 JO 
119 

118 
1B 
!6 
10 

110 
0 

120 
13 ln 
1]a 
126 
IW 
IW 
1.70 
13i 
1.15 
1.00 
1.10 
1. 

m 
120 
1.10 

2.50 
295 
900 
2.5 
250 

im 

2.5 

RS232 
CONNECTORS 

DB 25P male $3.25 
DB 25S female S4.25 
HOODS $1.50 

LED READOUTS 
FCS 8024 - 4 digit 
C.C. 8" display $5.95 DL -707 C.A..3" $ .75 

FND 503 C.C. .5" $ .85 DL 747 C.A. .6' 51.50 

FND 510 C.A. .5" S .85 HP3400.8" CA $1.95 
DL -7042" C.C. $ .85 HP3405.8" CC $1.95 

LINEAR CIRCUITS 
LM51 - .5 LM343 - 90 

47301/748 - 30 LM35B - .A 
741CV - 30 1.51301 - 1.5 
741C-36 1M377-1.03 

747 
- .50 04330 - 95 

170-.60 1M3112-1.5 
4135 LM386-.03 
3100 - 95 LM337 - 1.25 
191307 - .30 L 553 - 2ü 
151300 - .5 LM.- 
LM34 - .ß 1M553 - BB 

160397 - 110 
ÁF353 - 126 

RAZA -1.50 
160311 - .5 
LM318-131 

636 - 1.25 
507 - 1.10 
702 - .36 

703 - 95 
709 - 25 

0- 
711CH - .ID 
LM1310 - 1.% 
LM1338 - 1.5 
1911810 - 1.20 
19111619 - 1.% 
CÁ3018 - 1.95 
CA3018 - .B5 
CA30110 - .% 

555401. - 2.50 
9031100 - 390 

POSTAGE ADD 10% FOR ORDERS UNDER $20.00 

RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 
ADD 3% FOR ORDERS ABOVE 850.00 

TERMS: FOB CAMBRIDGE MASS. SEND CHECK 
OR MONEY ORDER. MINIMUM TELEPHONE, 
C.O.D. PURCHASE ORDER OR CHARGE 820.00 
MINIMUM MAIL ORDER 85.00. 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 

SEND .25 FOR OUR CATALOG 
FEATURING TRANSISTORS e 
RECTIFIERS. 145 HAMPSHIRE 
ST., CAMBRIDGE. MASS. 02139 

TEL. (617) 547-7053 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

owc 
CXPrek s1101Ni MICE 
EVER NI C/s537 

161K DYNAMIC RAl1ss 
Just what you've come to expect from us: the 

lowest price ever on 16K dynamic RAMS, backed up 
with a 1 year warranty. Top quality, low power, hí51' 
speed (200 ns) parts. Expands memory in TRS-80' 
and -II, Apple, Heath H89, newer PETS, Simi la, 

computers. Add $3 for 2 dip shunts + TRS-80' 
conversion instructions. Hurry! 16K dynamic RAM 
prices may never be this low again. 

TRS-80 ,s a trademark o, Me Tandy Coo 

solde tail 
8 pin 100/16.95 
14, 16 & 18 pin 50/54.95 

soc 
( 20 pin 40/54.95in30 

aC soc ets 40 pi24, n 20/$4.95 
54.95 

RCA phono jacks - these are super quality, closed 
Circuit jacks that are the best we've seen in years. 
American made. 20/51.95 

2102 low power 1K static RAM 10/$9.90 
General purpose silicon signal diodes 50/S2 
GT5306 NPN darlington, min gain 17000, 

25V 200 mA, T092 package 100/$9.95 
NPN transistor similar 2N3904 100/57.95 
PNP transistor similar 2N3906 . 100/$8.95 
4N28 opto -coupler 6 pin minidip, 

MCT-2/IL-1 pinoul 5/$2 
SN76477 complex sound generator 1/$2.50 
MA1003 12V DC clock module w/case $19.95 
Opto -Isolator Grab Bag - 50 mixed opto -isolators 

from a major manufacturer. Unmarked 6 and 8 

lead minidips include single and dual types with 
diode, transistor, and darlington outputs. Test 
them yourself and save! Not recommended for 
beginners. 50/04 

TERMS: All Hems are limited nuanttty. Gal res add tax. 0110w 1"' 

.11Á.4,n1Á: a 4ndea orders under 515 add 52 n 

VISA - and Mastercard orders (925 MIA) call (415) 562.0636, 24 

Include street address for UPS. Prices sublect 10 Change wilt... 

GODBOÚT ELECTRONICS 
Bldg. 725, Oakland Airport, CA 94614 

®Q9 
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XENON STROBE TUBE 

& TRIGGER COIL 

STROBE LIGHT 
SCHEMATICS INCLUDED 

C24011 $1.7 

SOUND EFFECTS GENERATOR BASIC KIT 
NON 1 IS OO POSSIBLE TO BUILD YOUR OWN SOUND EFFECTS GENERATOR 

WITHOUT SPENDING A FORTUNE. WE SUPPLY WITH THE 1176477 
80ÚN0 CHIP PLUS AN ETCHED AND DRILLED GLASS EPDXY PC BOARD 

W11N 8511E1447 IC AND 1.0.701.0 OUl 15.0751.1971055.BCT10N5. IRIS ARO .5E3 
03 IT 611E TO BUILD AGENERATOR C SLE OF PHASER SOUNDS, 

LOCOMOTIVE, SIRENS, AIRPLANES, ETC. DOES REWIRE 
DP SWITCHES OR OTER EXPENSIVE/UNUSUAL COMPONENTS. You 

SUPPLY N FEW STANDARD RESISTORS CAPACITORS, ITCHES, POTS, 

SPEAKER, 262222 TRANSISTOR AND 9 

SL Tc 

3 .17637. 

023033 BASIC SIT CONTAINING 
1176577, PC BOARD 

ONLY ..5.95 AND INSTRUCTIONS. Wei 

ELECTRONIC WARNING FLASHER KITS 

3VDC MODEL 

C23207 $6.95 

OROC MODEL 

C23908 58 12VDC MODEL 

C2307e 8010.95 

ELECTRONIC 
STROBOSCOPE KIT 

I HEHENUOUS AID F TROUBLESHOOT OOT I XL . 

OICNSTRATINC OPTICAL PHENOMENA. 
OPTICALLY STOPS MO'ON or FANS, 
PULLEYS, FLYWHEELS, ETC. THESTROBOSCOPE E 

AIES FROm STANDARD 115(40 ANO EoBRIGHT 
XENON FLASH TUBE AND IC DESIGN. CONTINUOUSLY 

VARIABLE FLASHNATE FROM 100-500086H, THE MIT 024070 
CONES WITH ALL COMPONENTS INCLUUIOC PC BOARD, 

LINE C DOES H INCLUDE CASE,410 
529.95 51.7E D ,,.R, °11^ LN111. 

120 VAC 
Xenon W" 
Strobe Kit - 

.o..a un wM.a J" 
$7.50 

CHANEY 
electronics inc 

Minimum order 35.00 
Please include $1.001or postage 
Visa, MC and COD acuptºd 
Phone orders are welcome 

P.O. BOX 27038, DENVER, CO. 80227 13031 7815750 

Send lot our free giant catalog of unique items III 
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r"seU the first name in Counters ! 

PRICES 
CT90 wired 1 ',evader we 9129.95 
CT -90 K,. 90 dey parts oar - 
yam 
AC I. AC &darer 3.95 
BP -1 Nicad puck +AC 
Adapter/Charger 12.95 
OIL I. Micro 4,4er Oven 
time bue 49.95 
Eammel brae uae input 1195 

109 95 

9 DIGITS 600 MHz $11995IRED 
The CT -90 is the most versatile, feature packed counter available for less 

than $300.00! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Alsip, a 10mHz TCXO time 

base is used which enables easy zero beat calibration checks against WWV. 

Optionally, an internal nicad battery pack, external time base input and Micro - 

power high stability crystal overt time base are available. The CT -90, 

performance you can count on! 

SPECIFICATIONS: 
Range: 
Sensitivity. 

Resolution 

Display. 
Time base. 

Power. 

20 Hz to 600 MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard -10.000 mHz, 1.0 ppm 20-40°C. 
Optional Micro -power oven -0.1 ppm 20-40°C 
8-15 VAC @ 250 ma 

7 DIGITS 525 MHz $99 WIRED 11111b 
SPECIFICATIONS; 
Range: 20 Hz to 525 MHz 
Sensitivity Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution 1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display 7 digits 0.4" LED 
Time base 1.0 ppm TCXO 20-40°C 
Power. 12 VAC @ 250 ma 

The CT -70 breaks the price barrier on lab quality frequency counters 

Deluxe features such as, three frequency ranges - each with pro -amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy- that's .0001%! The CT -70 is 

the answer -to a.1 your measurement needs, in the field, lab or ham shack. 

PRICES: 
CT -70 wired, l year warranty 
CT -70 Kit, 90 day parts war- 
ranty 
AC -1 AC adapter 
BP -I Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

J 

7 DIGITS 500 MHz $7995IRED 
PRICES: 
MINI -100 wired, 1 year 
warranty $79.95 
MINI -100 Kit, 90 day part 
warranty 59.95 
AC -Z Ac adapter for MINI - 
100 3.95 
BP -Z Nicad pack and AC 
adapter/charger 12.95 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI -100 doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be beat! Accurate measurements 

can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

desired. Add the nicad pack option and the MINI -100 makes an ideal addition 

to your tool box for "in -the -field" frequency checks and repairs. 

SPECIFICATIONS: 
Range 1 MHz to 500 MHz 
Sensitivity. Less than 25 MV 
Resolution 100 Hz (slow gate) 

1.0 KHz (fast gate) 
Display 7 digits, 0.4" LED 
Time base 2.0 ppm 20-40°C 
Power. 5 VDC @ 200 ma 

8 DIGITS 600 MHz $15995IRED 

SPECIFICATIONS: 
Range: 
Sensitivity 

Resolution 

Display. 
Time base 
Power. 

20 Hz to 600 MHz 
Less than 25 mv to 150 MHz 
Less than 150 mv to 600 MHz 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40°C 
110 VAC or 12 VDC 

The CT -So is a versatile lab bench counter that will measure up ío600 MHz 
with 8 digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT -50 into a digital readout for any receiver. The 

adapter is easily programmed for any receiver and a simple connection to the 

receiver's VFO is all that is required for use. Adding the receiver adapter in no 

way limits the operation of the CT -50, the adapter can be conveniently 
switched on or oft. The CT -50, a counter that can work double -duty! 

PRICES: 
CT -50 wired, 1 year warranty 
CT -50 Kit, 90 day parts 
warranty 
RA -I, receiver adapter kit 
RA -1 wired and pre-program- 
med (send copy of receiver 
schematic) 

$159.95 

119.95 
14.95 

29.95 

DIGITAL MULTIMETER $9995 
,RED 

PRICES: 
DM -700 wiree 1 yearwananty $99.95 
DM -700 Kit, 90 day parts 
warranty 
AC -I, AC adaptor 
BP -3, Nicad pack +AC 
adapter/charger 19.95 
MP -1, Probe kit 2.95 

The DM -700 offers professional quality performance at a hobbyist price. 

Features include; 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format. Measurements are displayed on a large 311 

digit, P inch LED readout with automatic decimal placement, automatic 

79.95 polarity, overrange indication and overload protection up to 1250 volts on all 

3.95 ranges, making it virtually goof -proof! The DM -700 looks great, a handsome, 

jet black, rugged ABS case with convenient retractable tilt bail makes it an 

ideal addition to any shop. 

SPECIFICATIONS: 
DC/AC volt& 100uV to 1 KV, 5 ranges 

DC/AC 
current 0.1 uA to 2.0 Amps, 5 ranges 

Resistance 0.1 ohms to 20 Megohms, 6 ranges 

Input 
impedance 10 Megohms, DC/AC volts 
Accuracy. 10.1% basic DC volts 

Power. 4 'C' cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 

Great for PL tones 
Multiplies by 10 or 100 
0.01 Hz resolution! 

$29 95 Kit $39.95 Wired 

ACCESSORIES 
Telescopic whip antenna - BNC plug $ 7.95 

High impedance probe, light loading 15.95 

Low pass probe, for audio measurements 15.95 

Direct probe, general purpose usage 12.95 

Tilt bail, for CT 70, 90, MINI -100 3.95 

Color burst calbration unit, calibrates counter 
against color TV signal 14.95 

ramscy cicciu tics, icc. 
2575 BAIRD RD. PENFIELD, NY 14526 PHONE ORDERS 

CALL 716-586-3950 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 

MHz. Small size, powered by plug transformer -included. 
Flat 25 db gain 
BNC Connectors 
Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 

TERMS Satisfaction guaranteed examine for 10 days if not pleased 
return in original loam for refund Add 5% for shipping 
insurance to o maximum of St 0. Overseas odd 15%. COD, odd 
$2, Orders under $10.. odd $1.50. NY residents add 7% toa. 
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cippla II plus 
With 48K of 
memory! 
$1044200 

With the purchase of 
the APPLE II 

select from the behw 
SPECIAL PRICING! 

ásëZ printer %9°° 
Disk 11 w/con t sews 
Disk II 475°C 
Ser Printer Cd no - 
Sorehead 23°° 
3way lÑ)Select 33°° 
Video 100 12" I19° 
Firmware Card 149°° 
UHFIoRCA Cable. 5°° 

74LS00 .26 
74LS02 .26 
74LS03 .26 
74LSO4 .26 
74LS08 .28 
74LS09 .26 
74LS10 .26 
74LS20 .26 
74LS21 .28 
74LS22 .26 
74LS26 .49 
74LS27 .26 
74LS30 .28 
74LS32 .32 
74LS38 .32 
74LS42 .65 
74LS48 .78 
74LS51 .25 
74LS54 .35 
74LS74 .38 
74LS75 .60 
74LS83 .44 
74LS85 .95 
74LS86 .95 
74LS90 .69 
74LS93 .69 
74LS107 .45 
74LS112 .38 
74LS113 .48 
74LS122 .48 
74LS123 .95 
74LS126 .69 
74LS138 .69 
74LS151 .44 
74LS153 .44 
.74LS155 1.15 
7415158 .75 
741S160 .95 
74LS161 .85 
74LS162 .95 
74LS163 1.60. 
74LS164 .65¡ 
74LS165 .65 
74LS170 1.75 
74LS174 .75 
74LS175 .75 
74LS190 .75 
74LS193 .95 
74LS195 .95 
74LS196 .85 
74LS221 1.40 
74LS240 1.65 
74LS241 1.65 
74LS243 1.45 
74LS244 1.45 
74LS245 2.25 
74LS253 .95 
74LS257 .95 
74LS258 .95 
74LS259 2.85 
74LS279 .44 
74LS283 1.001 
74L S293 1.85 
74LS298 1.201 
74LS366 .95 
74LS367 .55 
74LS368 .55 
74LS373 1.39 
74LS374 1.39 
74LS386 .65 

$159 
BASE 2 PRINTER 
TO APPLE COMPUTER 

INTERFACE BOARD WITH CABL 

COMPLETE 8085A BASED 

MICROCOMPUTER 
AND MICROPROCESSOR TRAINING UNIT 

YOU GET 
Fully assembled and tested 8085A Microcom. 

pater with 1K RAM, IKPROM, & IK EPROM. 
Programmable l/0, Keyboard unit, CPU card, 20 
ma Asynchronous serial port, Display and 
Operating system. 

80664 Cookbook:'362pages takes you from 
basic concepts to actual design. 

80808085A Software Design -Book -1" with 
detailed examination of all 244 instructions. 
336 pages include sample programs using 
all basic instructions and typical assembly 
language. $29500 

S.100 MEMORY : BARD 

16K . . , ,,\ 
ST(TIC' 

t. 

$ /4900 4KLBANK ADDRESSABLEN L V EXTENDED MEMORY MGMT. 

ASSEMBLED MEETS IEEE PROPOSED 

&TESTED 
S-100 SIGNAL STANDARDS 
4 MHZ OPERATION 

California Computer Systems 

MODEL POOR IMPACT PRINTER 
Dot resolution graphics In sio 'densities 
1920 chocacter buffer 
Fully adjustable tractors to 9-1/2' 

$6490° 
baie 

&DRDC TECHNOLOGY, INC 

p 

CHECK OR M 0 

inc 

cippla Il/cippla II plus 
With 60Kof 
memory! 
$125900 

Global Specialttea 

Logic Probes 

$3749 - 
LP2 

$2149 

EPROMS 
27081Kx8$6.75 

2716 2Kx8 82,95 

273124KX8 440 95 
SINGLE 5VOLT FOR 271682732 

2114L 
1024x4 SLLItIC RAM 

300nsec ."... $ 399 
200nsec ...... 475 

MC1330AIP S1.60 
MC1350P 1.15 
MC1358P 1.50 
LM380N 1.75 
NE565N 1.25 
MC1458P .50 

TRS 80 
1611 Memory Add& 

$4395 
KIT CONTAINS 
DIP SWITCHES 
AND DETAILED 
INSTRUCTIONS 

VOL TACE REGULATORS 

et PM POSITIVE 
s: 7905 5v 80 

mom ev 
7915 15V 7808 8V 
791/3 laV 7812 125 

95 C 

FRT.CHARGES 
am't frt.Ghg. 

10-49 $ 2oo 
50-99 400 
100-249 700 
250-499 800 
500-999 1000 
1000up inquire 

J`527¢IMER 

8038C + 
4522:,Vrm,,,1.c 

S -10016X 
ADD0NWITN DOCUMENTATION AND 2V95 BARE BOARD DETAILED INSTRUCTION B00ó 

Switch from"APPLESOFT"to 

"INTEGER BASIC"and back again. 

With DiscOperating System 
DOS 3.3 run PASCAL program 

without need fora PASCAL card. 

$124 
alppk clock/calendar 
Se u, es hours,dayo6week 

On board begeáesith one year lile. 
UsesIViSM5832-crystalControlled. 

California Computer Systems 

APPLE EXPANSION KI1 

16K Memory Add -On $ o 
MEMORY ADO -ON KIT 

INCLUDES INSTRUCTIONS 

ideo 
_ 10 

125 LISdos Corp 

12" BLACK & WHITE 
LOW COST VIDEO 

000 000 
1 

8750 
o"Glitches',Surges Or Interference 
The MPD I 17 is the low.awt solution to srnsr 
power distribution problems. Th. MPD Ill h... h,ph prl..r,n.n.A FMI I,116-. hull -,n terni 
nr..Iter 666 dmr, and te .»nrh..l,, l IN. .1lum.narnl 

n -.dl-- .-.Ich Inn ...drhnl uu,l.,. pol ,. bull A. 
M LI: appu.nl rnmp.nm,..n.l h..u.,ne n .n 

a 

'1795 
LOGIC 

PROBE 

KIT 

CONCORD 

COMPUTER 
COmPOWnTs 

1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 
VISA MASIERCHARGE 

(714)937-0631 
MINIMUM ORDER $1000 

400 FRI 

No COD We 310(1 and sell ore, 12 000 1,08501 ,1111 t0ndullon CAL RES ODD t'I 

i Ask about 
QUANTITY 
DISCOUNT 

SN7400N .20 
SN7402N .22 
SN7404N .22 
SN7408N .24 
SN7410N .22 
SN7412N .28 
SN7413N .35 
SN7414N .49 
SN7416N .29 
SN7417N .29 
SN7423N .28 
SN7425N .25 
SN7430N .23' 
SN7437N .29 
SN7438N .24 
SN7440N .22 
SN7442N .57 
SN7443N .781 
SN7445N 78 
SN7451N .20 
SN7454N .20 
SN7474N .32 
SN7475N .32 
SN7482N 1.05 
SN7492N .50 
SN 7493N .48 
SN7495N 60 
SN7496N .70 
SN74122N .39 
SN74136N .95 
SN74141N .691 
SN74151N .65 
SN74153N .65 
SN74154N 1.25 
SN74155N .80 
SN74157N .69, 
SN74160N .95 
SN74161N .65 
SN74163N .85 
SN74164N .87 
SN74165N .87 
SN74174N .95 
SN74175N .69 
SN74180N .75 
SN74181 N 1.15 
SI1Z4393N.... -1.69., 

MSM5832 
MICROPROCESSOR 
REAL-TIME $745 

CLOCK/CALENDAR 
GENERAL DESCRIPTION 
The MS1.156J2 o a nona,M,, metal -bate CMOS .113915130 co.. the lunctrons m me bee clock 
d,sdrnled m,croprucasao..004..aronscThe onehm 32.130 

crystalhry conoa o ea ,. mca1lor tune se rs counl dorm lo pr.. mere..4-011,0 O data of SECONDS MINUTES. 
POURS. -0 RS. DAYFbEEK. DATE MONTH, and YEAROmD ac- ct.mlMd by sa 4-m, drees. ChM select ad r ect. re. and 

epee Omar lunceme Include 120 'MM tornat selo roes 
M ap Year ennncaeon and manual 39 »co. correclan 
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A Micröiómpufer 
for everyone at 

a Micro Price 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

Unique 'one -touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 
Excellent string -handling capability - takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input - to request a line of text when 
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 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications 
Timer under program control. 

The iMicroEcd - a new generation of 
miniature computers 
A COMPLETE COMPUTER 

for $149.00 for 1K Kit 
Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

PEEK and POKE enable entry of machine code RAM (expandable to 2K on board) is roughly 
instructions, USR causes jump to equivalent to 4K bytes in a conventional computer 
machine language sub -routine. - typically storing 100 lines of BASIC. (Key words 

High -resolution graphics with 22 standard occupy only a single byte.) 
graphic symbols. The display shows 32 characters by 24 lines. 

All characters printable in reverse under And Benchmark tests show that the MicroAce is 

program control. faster than all other personal computers. 
Lines of unlimited length. No other personal computer offers this unique 

combination of high capability and low price. 

a user's 

'Excellent value' indeed! 
For just $149.00 (including handling charge) you 

get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 

ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything, 

Yet the MicroAce really is a complete, powerful, 
full -facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine -tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production -more power 
per Dollar! 

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 monitor. And the MicroAce 1K byte 

The MicroAce teach -yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you -don't worry. They're all explained in the 
specially -written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course. in BASIC 
programming -from first principles to complex 
programs. (Available separately -purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 

doubt - and we have no doubt that you will be. 

Z80 A microprocessor 
chip, widely recognised 
as the best ever made. 

Expansion 
Connector UHF TV 

modulator 

Sockets for 
TV, cassette 
recorder, 
power 
supply. 

SUPER 
ROM. 

Rugged, 
flush, 
Keyboard 

111111.1181111111181111111111111111 1!>MM 

Your MicroAce kit 
contains... 

Printed circuit board, with 
IC sockets for all ICs. 

Complete components set, 
including all ICs -all 
manufactured by selected 
world -leading suppliers. 
New rugged keyboard, 
touch -sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 

portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 

JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! I - - - O - - - - - NM BM 

Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 

Ior phone (714) 547 2526 quoting your Credit Card Number. 

Quantity Description Unit Price TOTAL 

MicroAce Kit 1K $149.00 

MicroAce Kit 2K $169.00 

Manual $10.00 

1K Upgrade Kit $29.00 

Shipments inside California TOTAL add 6% TAX 

Amex. 
Diners 
Check 
Money Order 
Master Charge 
Visa 

Ca d No 

1 
1 

1 

Exp. Date 

Name 

Address 

City State Zip 

IMMI MIMI MINI NM 1.11311i,f, VIM MI 
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ORDER DESK: 800 - 325 - 0101 
LOWEST PRICES FOR PRIME ICs! 

74125 5049 741212 50.36 741Sí98.. 51.25 745189 53,35 740907. . . 60.75 4069 . $2.75 11074108 . 50.55 

74x 74126 049 741513 .òS5 7412197. . . 1.25 745194 2.15 740908. 4093 0.99 LM748CN . .0.35 

14132 0.75 741514 1.10 74LS221 .1.90 745200 .395 740909. ..215 4099 2.10 LM1458N .0.58 

.31 30 74141 029 741515 0.34 7415240 .2.25 745206 .455 740910 4503 0.98 18149681 0.69 4 

7401 

7402 020 
74145 . 079 
74147 170 

741520 0.34 

741521. 

7415241. .225 
7415244 ..2.25 

)45253 
745257 

.1,15 740914. . . . 1 <5 
740918 

460] 
4508 

0.99 

3.00 

LM1889N .2.25 

1212111N ..1.55 

7/03 0.20 74148 129 741522 0.36 7415253. .1.01 745258 145 740925. . . . 7.80 4510 1.15 MC1367P .1.55 

7404 
1405 

0.25 
ego 

74150 
74151 

.10 

0.59 

741526 0.36 

741527 . 0.38 

)41526] ..0.86 
7415258. . .026 

745280 
745287 

275 
3.90 

74C926. . . . 7.80 

740927....780 
4511 

4516 

1.25 

1.25 

MC1466P1 .026 
MC1456P1. .095 

7406 0.29 74153 741230 0.34 7415260 ..0.38 745289 . 4.35 740928 789 4518 1.22 MC1456CV .0.95 

7407 0.29 74153 . 0.59 74L532 . 0.40 7415266...0.49 74538) 5.70 4519 1.15 MC1458P1. 0.58 

7408 
7409 

0.20 

0.20 
74154 
74155 

. 1.15 741537 
74L538 

7415279. 003 
7412283. 0.99 

93500 
93506 

2.00 

2.30 

4519 
4520 

0.62 

1.15 

MC14961 . .0.69 

MC1709CP1.0.28 
)410 
7411 

020 
0.25 

74156 
74157 

741540 . 0.34 

741512 082 
)415290...1.05 
7415295...0.99 

93510 
93512 

3,45 
. 1.35 

4000 . . . 50.35 

4001 0.35 

4527 
4528 

1.67 

1.50 

MC1710CP.,0.29 
MC1711CP..0.39 

7412 0.25 74158 0.64 741547.... 1.05 7415362. 006 93513 195 4002 0.35 4539 1 35 MC1741CG .0.35 
7413 
7414 

0.39 

0.)0 

74160 
74161 

0.81 

0.87 

741548. 1.05 

741549.... 1.05 
7415366. 066 
7415367. . .066 

93616 
93541 

340 
. 5.00 

4006 1.19 

4007 0.35 

4556 
4556 

0 89 
1.09 

MC1748CP1 0.35 

MC4741CP. 1.25 

7416 . 0.25 )4162 0.87 741551....0.34 7415368...0.66 93542 .1 50 4008 105 4702 MC7805CT .120 
7417 
7420 

0.25 

0.20 
74163 
74164 

0.87 

087 
741564 ...0.34 
741255. .024 

74153)3... 2.25 
7415374... 225 

93543 
93546 

5.95 

. 1.55 

4009 0.49 

4010 049 
4703 
4703 

7.10 

8.25 

MC7808CT .120 
MC7808CT .1.20 

7423 0.25 74165 0.87 741573.... 0.45 7415388. 023 93562 . 2.65 4011 0.35 4704 1.30 MC781207 .120 
7425 0.29 74166 122 741570. ..0.45 7415390. . .189 4012 0.35 4705 925 M07815C7 .1.20 

7426 
7427 

029 
. 025 

74167 
741)0 

1 95 
.158 

741576.... 0.52 
741578... 0.48 

7415490. . .129 
74L0610.. .245 

4013 0.48 

4014 1.05 

4720 
4720 

9.75 

6.95 

M0782401 .1.20 
MC78M12CT 077 

7430 070 74173 741583.... 1,05 74000 $0.34 4015 1.05 4724 .1.50 MC75461J. . 0.50 

7432 0.25 74174 0.89 741585.... 1.25 74002 034 4018 053 4724 1.50 MC75492P. .052 
7437 025 74175 741586., ..0.49 74004 0.35 4017 1.01 4725 3.95 MLM311P1 .085 
7438 
)439 

040 
029 

74176 
74177 

078 
. 078 

741590....0.71 
741592.... 0.31 

74500 

74501 
$0.45 

.0.45 

74008 0.35 

74010 .034 
4018 1.07 

4019 0.49 

40014 
40095 169 

211.M320 .0. 
MLM565CP . 1.20 

7440 0.20 74178 1.90 741293. .0.71 74502 . 0.45 74014 .090 4020 1.13 4006 N5558V 
. . .0.58 

1441 0.88 74179 1.90 741295. .099 74503 045 74020 0.34 4021 1.12 40106 0.90 N55964 . ..0.69 

7442 0.59 74180 0.79 7415107, 0.44 74504 0.46 74030 0.34 4022 106 40160 117 N57334 . .026 
7449 075 74181 1.95 7415109 .044 74505 . 0.46 74032 0.34 4023 0.35 401621 117 NE5014 . . .8.00 

7444 025 74182 0.78 7415112 .0.49 74508 048 74042 4024 0.79 40163 65526*. . .6.00 

)445 0.75 74184 1.95 7415113 049 74509 74048 4025 0.35 40163 . 1.17 .531V . . .320 
7446 0.65 74185 195 7415114 ..0.49 74510 . 0.45 74073 . 0.71 4037 0.89 40174 1.15 NE5504 

. . . 
1.00 

7447 065 
7448 0.79 

74198 
74190 

.3.85 7415123. .028 
7412125 .0.62 

74511 

74515 

74074 . 0.71 

74076 . 0.71 

4028 0.88 

4029 1.13 

40192 
40192 

1.15 

137 
NE555V . . .0.35 

NE5564 . . . 0.90 

7450 020 
7451 0.20 

74191 
74192 080 

7415126. 0.62 

7415132...091 
74520 
74521 

. 0.45 74083 1,45 

74085 1.46 

4030 0.45 

4031 3.25 

40194 
40194 

1.37 

1.17 

51E5608 . . 2.50 

NE5654 
. . . 

1.20 

7453 020 74193 080 7415136 0.48 74522 74086 0.49 4034 2.75 40195 1.17 NE566V . . . 1.50 

7454 020 
7459 0.20 

74194 087 
74195 087 

7415138...0.93 
7415139...082 

74530 
74532 

.046 

. 0.70 

74089 .395 
74090 1.10 

4035 0.99 

4040 1.20 

NE567v . .0.98 

5E5401 ..6.00 
7460 0.20 74196 087 7415151. 0.75 74540 0.45 74093 1.10 4041 1.05 5N75451P..0.50 
7470 0.29 

7472 0.29 
74197 087 
74198 145 

)415152...0.75 
7415153...0.84 

74550 
74551 

045 
0.45 

74095 130 
740107 0.69 

4042 0.99 

4043 0.89 

76451810 20.50 

7549290. 052 
5N75492N..0.52 
U1N21114 . 1.65 

7473 0.35 74199 105 7415154 1.40 74560 .045 740151. . 2.35 4044 0.89 05754925 0.52 u4311T0 ..0.85 

7474 035 74251 109 7412155 .0.89 74564 . 0.48 740154. 4046 1.79 LM311N...085 u4324PC. ..0.75 
7475 049 
7476 . 035 

74283 220 
74290 0.99 

7415156... 0.89 
7415157...0.75 

74585 
74574 0.78 

740157. 

740160. 1.17 

4047 . . . 1.99 

4048 0.95 

LM311 V . . 0.85 

183245 . . . 0.75 

u455570 ..035 
1,3556PC. ..0.90 

7480 040 74293 099 7415158... 0.75 74576 . 0.78 740161. 1.17 4049 0.49 LM340T-5 . . 1.20 u4709CV ..0.28 
7482 0 63 74298 092 7415160... 1.05 )4578 

. 0.78 740182. . 1.17 4050 0.55 124340T-8 . . 1.20 u4709T0 ..0.28 
7483 009 
7485,. 0 89 

74365 067 
74366 067 

7415161. . . 1.05 

7415162.. . 105 
74586 
745112 

. 0.78 

0.78 

740163. 1.17 

740164. . 1.17 

4051 1.19 

4052 1.19 

1M34018 ..1.20 
1M3401.12 . 1.20 

04710CA ,.0.29 
u4710PC. ..0.29 

7486 0.40 74367 0.67 7415163... 1.05 745113 . 0.78 740165, . 1.17 4053 1.19 L21340116 . 1.20 u4711CA .039. 
7489 1.75 74368 067 7415164... 1.15 745114 . 0.78 740173. 4060 1.49 104340T-24 . 1.20 uA711PC. .039 
7490 0.43 

7491 0.59 

7415198.. 1.45 

7415169.. 1.45 

745137 
745133 

740174. 1.15 

740175. 1.15 

4068 0.78 

4068 0.39 
1M342412 . 0.77 

LM348N . . . 1.25 

uA733PC.. 065 
u4741CT ..035 

7492 043 7415170, . .1E30 745134 0.48 740192. .1.37 4089 . 
. . 0.35 183805 095 uA741HC . 

7493 0.43 741500 50.34 7415173 1.33 745135 0.59 740193. .131 40)0 0.49 LM382N . . 160 uA)48CV 
7494 0.85 741501. 0.34 7415174... 1.20 745138 097 740195. 4011 0.35 LM555CN..0.35 uA748TC . 

7495 0.65 741502. 7412175. ..0.89 745139 740200. 7.50 4073 0.35 LM556CN,.0.90 uA1458CTC. 068 
7496 0.65 

7497 2.90 

741503. .034 
741504. 0.38 

7415181. .2.50 

7412190 1.25 

745140 
745151 

. 0.57 

. 1.65 

740221. 1.89 

740901. 
4075 0.35 

4076 1.29 

L30565CN . . 
1.20 

1M566CN..1.50 
u42136PC..1.55 
u47806UC..1.20 

74107 0.34 741505. 038 7415191 .. 1.25 745153 .2.60 740902, 4077 .. .0.69 LM567CN..0.98 478080C. .120 
74109 . 0.45 741508. 0.36 7415192 115 745157 .0.95 740903. 0.79 4078 045 LM709C514. 0.28 úA7808UC..1.20 
74121 . 0.34 

74122 039 
741509. 036 
741510, 0.34 

74L5193.. 115 
7415194.. 1.35 

745158 
745174 

1.55 

.1.90 

74C904. 0.79 

74C905. 

4081 0.35 

4085 079 
LM710CN . . 0.29 

LM711CN ..0.39 
u478121.10. .1.20 
u41815UC..1.20 

74123 0.58 741511. 0.36 7415195... 1.35 745175 . 1,75 740906. 0.75 4086 0.79 151733051 ..0.66 u47824UC..1.20 

In addition to the broadest line of digital integrated circuits offered anywhere, 
I.C.C. offers the complete line of products from the following well known 
manufacturers of electronic components and subsystems. 

aP I.C.C. has in stock the complete line of AP Products, including 
the Power ces ACE Circuit Evaluators, Super-Strips,DIP 
Jumpers, PC Board Connectors, and even the NEW Hobby Blox. If 
AP makes it, we have it in stock for immediate delivery. And, best 
of all, our Volume Discount is applicable to all of them. 

O.K. Machine & Tool has one of the widest line of 
products for wire wrapping, and the associated 
accessories. These high quality, yet low çost, compo- 
nents include: manual and battery -operated wrapping 
tools, wire dispensers, Just -Wrap® units, circuit 
boards, etc. The entire line is available from I.C.C. 

Vector Vector is The name in breadboarding, and 
I.C.C. has the widest range of Vectorbords, 
Experimenter's Boards, Vector Pins, Termi- 
nals and Wrap Posts, Wrapping Tools, and 
blank Microprocessor Boards for virtually 
every brand of Microcomputers. 

The entire range of 5% and 10%, 74 and 'h watt, type RCR 
Mil -Grade resistors manufactured by Allen-Bradley and 
Stsckpole is available from I,C.C. The established reliability 
levels of 0.01% (Orange fifth band) - 0.001% (Yellow fifth 
band) failures per thousand hours of operation at 50% rated 
wattage is your assurance of trouble -free circuit performance. 

Pre -Cut and Pre -Stripped (1" from each end) 
No. AWG 30 wrapping wire in ten colors (Blk, 
Brn, Red, Org, Yet, Grn, Blue, Vio, Gry, and 
'Nut) and in fifteen different lengths from 1" 
to 15" in four packages (50, 1100, 500, and 
1000) are available for low cost, yet fast and 
reliable circuit and hack panel wriring. 

wrapping 
wire 

AB 
50Mn 

VOLUME DISCOUNT SCHEDULE STANDARD SHIPPING CHARGES" 

e 
DISCOUNT 

v v 

Torur carve 
S 0013 999 NET S 0.01-8 497. 

i, 
....UM 

1 1000-3 24.99.. LESS55 S 5.00-214.99.... .200010 
7 2500-0 9999. LESS 105 S25.00-54999... x7230 15 

S 100.96-049999. LESS 'S% 5 5000-39999. x722050 
S50000-099299 181520% SIXXxre Uu 7.058445E 
c r,xXlXa.r u, LESS 25+ 

INTERNATIONAL COMPONENTS 
CORPORATION 

VISA 

P. 0. BOX 1837 

COLUMBIA, MO 65205 PHONE: (314) 474-9485 

CIRCLE 54 ON FREE INFORMATION CARD 

13fif PEnnY 
Buy 1 2.99er 

Get 2nd' 
for 1 Penny more! - 25 -SLIDE SWITCHES, various shapes. sizes. and types (#2726) 2.99 - 50 -TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst. values, (#2747) 2.99 

-175-HALF WATTERS, 100%. color -coded resistors. asst. values, (#3048) 2.99 - 20 -SLIDE VOLUME CONTROLS, various values 8 types, for Hi-Fi, etc. (#3057) 2.99 - 50 -UPRIGHT ELECTROS. 100%, assorted values 8 voltages; marked, (#3226) 2.99 - 20-PANEL SWITCHES, assorted rotary, micro, slide, etc. (46629) 2.99 - 20 -PAIRS -RCA PLUGS 8 JACKS, popular for Hi-Fi, speakers, etc. (#6630) 2.99 
-60-16914 SWITCHING DIODES. 4 nsec. axial, glass, untested, (#6632) 2.99 - 4-2N3055 NPN TRANSISTORS, 115 watts, 15 amps, TO -3. 100% material, (#6633) 2.99 - 50-THERMISTORS. various types 8 styles, neg. coefficient, 100% (#4089) 2.99 - 30 -INSTRUMENT KNOBS, for half round shafts, some w/pointers, (#6498) 2.99 - 10-LINE CORDS, heavy-duty. 18 gauge, 6', molded plug, 2-cond. (#6499) 2.99 

10-2N3055 HOBBY TRANSISTORS. manuf. fallout, TO -3. U -test, (#6624) 2.99 
100-DTL IC's, mostly dual JK flip flops, marked, 100% prime, (#6444) 2.99 
35 -STEREO INDICATORS, tiny red 1.5V bulbs, for Hi-Fi replacement. (#6244) 2.99 - 40-800V to RECTIFIERS, type 164006. epoxy, axial leads, (#6245) 2.99 - 9 -DIGIT READOUTS, flat pak wlbubble mag..120" high, 14 pin, (#5558) 2.99 - 100 -PREFORMED v WATTERS, assorted values, precut for PC appl. (#6622) 2.99 - 20 -NE -2 BULBS W/RESISTOR, neon, plugs right into 1t0 VAC. (#6620) 2.99 - 15-RCA PHONO JACKS, popular'Ri-Fi lack on a Bakelitr strip, (#6230) 2.99 - 150-"4000" RECTIFIERS. 164000 series,.may include; 50 to 1000V. (#2417) 2.99 - 50 -AXIAL ELECTROS. asst. values, volts, sizes, What a buy! (#3227) 2.99 - 3 -SHIELDED AUDIO CABLES, 2 cond., with RCA plugs at each end, (#6412) 2.99 - 200-PC-SEMICON SPECIAL, assorted semis of all types, Untested material, (#3300) 2.99 - 200-PRE-FORMED 'h WATTERS, popular values, some 5 6 10%ers, (#6246) 2.99 - 30 -SCRs 8 TRIACS, assorted values, 10 Amp TO -220, untested, (#6337) 2-99 - 25 -TINY SLIDE SWITCH, only 3/7" cube. SPOT. PC leads, (#6385) 2.99 - 40 -EDGE CONNECTORS, asst. 4 8 6 pin, 2 -sided, pc leads, (86364) 2.99 

-6-MINI-MOTORS, Type RE56, 1.5-6 VDC, color -coded wire leads, (#67181. 299 - 24-MINI-BULBS, asst. voltages 8 base styles, some colored. (#6757) 2.99 _40 -STRAIN RELIEFS, asst. types, styles, & sizes. (#6756) 2.99 -6 -TIME DELAYS, solid state, asst. from 450 mSec to 8 Sec. (#67581 2.99 -3 -HEAVY DUTY AUTO CHOKE, filters 12 VDC W SA. open frame, (#6750) 2.99 -10-5K CONTROLS, thumbwheel type, single -turn, vert. mt. 46705) 2.99 _4 -CHROME PLATED ALARM SWITCH, spst, N.C. momentary, (#6742) 2.99 - B-LED LAMPS, 2V red LED in chrome -colored assembly, wlhardware, (#5702) 2.99 -8 -BAR LIGHTS, GaASP on LED chip, 1.5-3 volts, wire leads, (#6158) 2.99 
-4-TAPE HEADS, record/play, stereo 8 mono, w/plugs, 11" leads, (#5973) 2.99 - 10 -RESISTOR LEDS, asst. red, green 8 yellow jumbos. 5V, (86761). 2.99 

Send For Our FREE Catalog Today! 

Featuring the Largest Selection and the Lowest 
Prices on a wide variety of quality electronic 
products, including: Computer Peripherals, 
Solar Devices, Speakers, Audio Equipment, and 
much much more! Take advantage of our 25 
years as America's foremost supplier of dis- 
count electronics. 

For Faster Service 
Order By Phone j 

1-817-245-3828 

50 for S3 10-0UAD PHONO JACKS, 4 RCA lacks on 2 e 11/2" Bakelite strip, 1#62491 2.99 20 for $31 
100 for S3 _ 25 -RCA PHONO PLUGS, popular audio/speaker plugs. 100% material (#3293) 2.99 50 for $31 
350 for S3 _ 15 -MINI PLUG 8 CABLE SETS, 3.5mm plug, 6' insulated 2 cond. leads, (#6269) 2.99 30 for $31 
40 for S3 - 200 -PRE -FORMED DISCS, caps w/leads for PC use, mixed values, (#2605) 2.99 400 for 531 

100 for S3 25 -PLASTIC POWERS, 25 watt, npn 8 pop. 50-200 bvcbo, TO -220, (#6237) 2.99 50 for $3, 
40 for S3- -_ 100-2 WATT RESISTORS. assorted carbons, films etc. some 5%ers, (#6238) 2.99 200 for 231 
40 for $3 24 -LM -340T VOLTAGE REGULATORS, untested TO -220, may incl. 5-24V, (#2635) 2,99 48 for $31 

120 for S3 _ 
125 -POLYSTYRENE CAPS, assorted types, styles 8 sizes, all good, (#2729) 2.99 250 for $31 

8 for S3__ - 50 -POWER TAB TRANSISTORS, plastic NPN, TO -220, asst. types, untested, (#2425) 2.99 100 for 531 
100 for $3 24 -SKINNY TRIM POTS, multi & single turn, asst. values & types. (x6285) 2.99 48 for $31 
60 for S3 -75 -LONG LEAD DISCS, prime. marked caps, assorted material, (#2598) 299 150 for $31 
20 for $3 50-TTLs, 7400 series, incl. gates, flip-flops. etc. untested, (#6226) 2.99 100 for $31 
20 for $3- 5 -BRASS LOCKS, with key, 11/2" long, for doors, windows, etc. (#6253) 2.99 10 for $31 

200 for $3 -250 -MOLEX SOCKETS, "on -a -strip", make your own pc sockets, (#6255) 2.99 500 for $31 
70 for S3 50 -MINI POTS, pc style, single turn, assorted values. (#3345) 299 100 for $31 
80 for S3 15 -JUMBO RED LEDS, 3V 10 mA, 100% good material, red dome lens, (#3369) 2.99 30 for $3¡ 
18 for $3 2 -SOUND TRIGGERS, sound activated amp, SCR triggered, on 3" board, (#3625) 2.99 4 for $3i 

200 for $3_____ 40 -TRANSISTOR SOCKETS. assortment may include; TO.19,5.66,34etc. (#3845) 2.99 80 for S31 
40 for $3 75 -CABLE TIES. 4" non -slip white plastic, like Ty -wrap, (#5218) 2.99 150 for S3' 
30 for $3 150-FEEDTHRU CAPS, assorted types A. sizes, for. RF, UHF. etc. (#5666A) 2.99 , 300 for $31 

300 for 9 175-i WATT RESISTORS, asstd. carbons, carbo-films, some 5%ers, (#5797A) 2.99 350 for $31 
100 for S3 100-PLESSY CAPS, ceramic blocks in assorted size{ 8 values, (#6221) 2.99 200 for S3 

6 for $3- f00 -PC: HEATSHRINK, slip -over type, shrinks 50%, like Thermo -fit, 5x6239) 2.99 ,200 for 231 
400 for S3 25 -NE -2 BULBS, neon, for 110 VAC, requires resistor. (not incl.) (#2613) 2.99 50 for 231 
400 for $3 100 -METALLIC RESISTORS, mostly 'h welters, asst. val. 1-5% Io). (86280) 2.99 200 for $3 I 

60 for $3 100 -POWERS POWERS. 3 to 7 watt power resistors, (#6281) 2.99 200 for $31 
50 for $3 15 -CRYSTALS, assorted types, some H6/U. some frequency marked, (#6256) 2.99 30 for $31 
80 for $3 150 -SUBMINI IF TRANSFORMERS, asst. may include; osc. antenna, etc. (#6259) 2.99 300 for $3 
12 for $3 60 -SQUARE OHM RESISTORS, prime resistors, asst. values, grab 'em! (#6261) 2.99 120 for $3 
48 for $325 -MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems, etc. (#6263) 2.99 50 for S3 
80 for S3 150 -PC. -CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100% good. (#6264). 2.99 300 for S3 
12 for $3 10 -PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w/hardware. 186267) 2.99 20 for $3 

6 for $3 500 -PC. -HARDWARE SURPRISE. (approx.) 1 lb. asst. screws, washers. etc. 1062711 2.99 1000 for $3 
20 for S3 20-9V BATTERY CLIPS, snap connector, Coded, insulated leads, (86286).. 2.99 40 for S3 

8 for S3 3 -WATCH GUTS, 5 -function, LED style, assorted sizes, untested, (#6287) 2.99 6 for $3 
16 for S3 5 -HEAVY DUTY LINE CORDS, Mute, 2 cond. 6 ft. 16 gauge, (46292) 2.99 10 for S3 
16 for $3 20 -SINGLE PIN LEDS, green. micro style. 3V 10mA, 100%, (#6293) 2.99 40 for $3 

8 for $3_ 30-LED/TRANSISTOR SOCKETS, "snap -in", 3 pc leads, for TO-5.18.46.etc. 1x62971 2.99 60 for S3 
20 for $3 -200 -PRECISION RESISTORS, 1/2W, 1%, axial (#2428) 2.99 400 for S3 

ORDERING INSTRUCTIONS 
Indicate OTY in front of 2.99ers desired 

Complete Coupon Section 
Cut Out Along Dotted Line and Mail Ad to 

Poly Paks 
P.O. Box 942, RE1 

SOUTH LYNNFIELD, 
MA. 01 940 

POLY PAK/ 'Same Cat. No. 

Total Amount of Order S 
Please Add 53 for Postage & Handling 

NAME 

ADDRESS 

CITY 

STATE ZIP 
Enclosed is O CHECK, MONEY ORDER 
Charge my O MASTERCARD D VISA 

ACCT. # EXP. DATE 
Send me your FREE catalog 
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The Shack is America's Parts Placel 
Low Prices and New Items Every Day! 

Speed Up Your Wiring with This 
Cordless Power Wrapping Tool! 

Reg. 21.95 
Save 
23% 16" So Easy! Why Solder 

Your Digital Projects? 
Makes a perfect wrap every time! Unwraps, too. Built- 
in wire stripper/cutter. Positive indexing assures iden- 
tical wraps on 0.025" square posts. Weight -balanced 
for comfort. Trigger -action on/off switch, carbon -steel 
tip. Jack for adapter/charger (below). Requires 2 
nickel cadmium "C" cells. 276-1571 Sale 16.88 

AC Adapter/Charger. U.L. listed. 
273-1454 5 95 

Hall Effect Switching r Detect9orrs 
tom.-------._._ 

Pkg. of 3 
Electronically senses magnetic field. 750 
gauss "on" threshold. 5-16VDC supply. 
Similar to type 3006ULN. 
276-1646 3/1.98 

Infrared Opto -Coupler) 

New! 199 
TIL-111. LED optically coupled to NPN 
phototransistor. 5 ms switching time. 6 - 
pin DIR 276-132 1 99 

TIL-119/4N31. LED coupled to NPN Dar- 
lington phototransistor. DC transfer ratio 
300% min. (ir 10 mA. 6 -pin DIP. 
276-133 199 

VMOS Power FETs 
New! 249 159 

a 
Ioi e Gate -protected transistors 

for digital, analog, or RF 
circuits. 
A VN67AF. 15W dissipa- 

tion. TO -202 case. 
276-2071 2 49 

B VN1OKM. 1W dissipa- 
tion. TO -92 + case. 
276-2070 1 59 

HW Pushbutton 
Key -Pad 
Module 

1695 
Produces 12 
Touch -Tone - 
Frequencies 

1.5x2" face. Requires 3-SVDC h 16 
mA and 3.58 MHz crystal. With ap- 
plications, specs. 
277-1010 16.95 

TV Colorburst Crystal. 3.58 MHz. 
272-1310 1 99 

Touch -Tone s a registered trademark of AT&T 

12VDC DPST 
Encapsulated 
Reed Relay 

New! 99¢ 
Encased in protective plastic. De- 
signed to fit printed circuit boards. 
Contacts rated 1h amp at 125VAC. 
275-229 998 

4 -Digit LCD Timer/Clock Module 
1 

2495 
Large Half -Inch 
LCD Display 
12 or 24 -Hour Format 

Just add a few parts and a battery, and you have a versatile nine - 
function, crystal -controlled timekeeper! Built-in backlight, dual time 
zones, 24 -hour alarm, plus stopwatch, sleep, and control timer func- 
tions. 25/16x 1 //z° 1.5VDC operation. 277-1007 24.95 

Subminiature LEDs 
New! 

of2 J 
Highly -reflective chrome holders. 

Red LED. 276-068 2/1.59 
Green LED. 276-069 2/1.59 

Cadmium Sulfide 
Photoresistor 

119 
Wide resistance range -5 megohms 
(darkness) to 100 ohms (bright light). 
Max. power dissipation: 200 mW lri 
170V. 276-116 1 19 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

Retail prices may vary at individual stores and dealers. 

Sound Generator IC 

Unear/hL Device 

Save 
359 20% 4.49 

SN76477. Build your own synthesizer 
and create almost any type of sound - 
including music, explosions, gunshots, 
steam whistles. Built-in preamplifier pro- 
vides line -level output. 28 -pin DIP. With 
applications and data. 
276-1765 Sale 3.59 

PC Board and IC Breadboard Sockets 
Non -Corrosive Contacts for Reliable Connections -Time After Time! 

.*Mn 

e 

g Experimenter's PC Board. Design circuits on a socket, then transfer to PC board. Holes 
match Archer^ breadboard sockets. 0.3" center with 550 connecting points. 
276-170 3 29 

a Moduler Breadboard Socket. Standard 0.3" center for use with up to 40 -pin ICs. Boards 
snap together horizontally or vertically and accept #22-30 solid hookup wire. 2 bus strips with 
40 tie -points each and 47 rows of 5 connected tie -points. 550 connections. 21/8)(6:' 

276-174 10.95 

© Modular 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. 21/sx34'e:' 276-175 6 49 

Mini -Socket. 22 rows of 5 tie -points each plus 2 bus strips with 10 connections each. 
Interlocks with above. 21/ex17/8:' 276-176 4 49 

Low 
As 

Miniature 
PC Mount 

DPDT Switches 

Save $1 -_ 

Low 99 As 
Each ----- 

g Designed for right angle PC board mounting. 
Center "off:' Contacts rated 6A (r 125VAC. 
275-665 (Reg. 1.99) Sale 998 

e Straight mount. Contacts rated 6A (ri 125VAC. 
275-668 (Reg. 2.19) Sale 1.19 

Hobby Project Cases 

Low As 

159 
MIME 

Made of high -impact plastic, with internal slots to 
hold PC boards. Blue. 

4x2xc h6" 270-220 
4x27hsx1 Vio 270-221 
43/4x21/2x17N' 270-222 
6x 34'iox 114',6: 270-223 
71,42W'270-224 

1 59 
1 79 
1 99 
2 59 
2 99 

12V, 5A 
Power Transformer 

1095 
For Projects 
Or Replacement 
Quality, heavy-duty type with steel 
frame for chassis mounting. Solder 
lug terminals for easy connections. 
120VAC, 5A, 60 Hz primary. 4x2x 
21h:'273-1513 10.95 

a- 

Coils and Chokes 
198 Pkg. 
I of 100 

Ideal for audio and RF circuits. As- 
sortment includes PC chokes, induc- 
tors, tuned RF coils. 
273-1570 100/1.98 

Assorted Ferrites 

198 
Pkg. ,/ \ 
of 25) " 

For chokes, RF coils, impedance 
matching transformers. Includes tor- 
roids, ferrite beads, cores, slugs. 
273-1571 25/1.98 

ftadio lhaek 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
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LONG PLAY 
1#J., 

10 HOUR TAPE }: 

RECORDER : .saI.ff) 
1,Y.r 

Top quality AC -DC cassette 
recorder, modified to provide 

5 continuous hours of re- 

cording and playback of true - .,i INa 

fidelity, distortion -free sound 
. 

on each side of cassette for 6iß/' N M 
a total of 10 hours. Unit has 

many special built-in fea- 

tures. TDK D -C180 cassette M _ a 

supplied. ONLY '$125,00* 0 

PHONE RECORDING ADAPTER 
Record incoming and outgoing 
calls automatically with this all \ 
solid state unit connected to 

your telephone jack and tape 
recorder. Starts recording when i 

phone is lifted. Stops when you Y t 
hang up, making a permanent 
record. Easilyinstalled. No \\ 

s. monthly charges. 
FCC APPROVED $24.50* 

VOX VOICE ACTIVATED 
CONTROL SWITCH 

Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 

21/4 x 134 x i'i" 124.95* 

Phone call Adapter $24.50*, VOX $24.97, 1* plus 
$1.00 ea. shipping & handling), 10 hr. Recorder 
$125.00* 1* 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 12131 869-8519 

CIRCLE 2 ON FREE INFORMATION CARD 

POTTER BRUMFIELD 
4 PDT RELAYS 

14 pm viy16 
3amp contacts 

s 24 volt dc. or 2 
120 volt ac. c0 
Used but teved fbppj 

51.50 each 
LA ' specilywuvoltage 

LARGE QUANTITIES AVAILABLE 

FLASHER L E D 
Litronix FRL-4403 
diuused red led with bunt 

in flashing unit I1 a. package ...to rate 3 h: ", Sv 20 ma. 

21or 61.70 ' - 

COMPUTER GRADE 
CAPACITORS 
ALL ARE BRAND NEW 

1,700MFD. 
150 VDC 52.00 
21/2 in. rile. x 4 % )n, 

3,000 MFD. 
150 VDC. 52.00 
3in.dia. a4Yr in. 
6,400 MFD. 60 VDC. 
1.318 in. dia. A 41/a In. 

22 .0MF.A:2:1;2 5VDC. 
2in.dl00 a in. 

220013 MFD. SO VDC 
Sin. dia. a4'/rin. 
CLAMPS TO FIT CAPACITORS 

$2.50 

S2.50 

53.50 

SOR ea - 

FLAT LEVER 
HANDLE 

MINI TOGGLE 
5.P.o.T, s iiri Toccvr 

.r h WS 120 .a. 
- 401.,,.,. 

51.U0 rA 

1 to roe 53 ,0 
1 OHM 175 WATT 

WIREWOUND RESISTOR 

22144 EOGEBOARD CONNECTOR 
TIN SOLDERTAIL.156-. 200" 51.75 each 

81/4" long. 1.118" dia. adifflMia 
LARGE QUANTITIES AVAILABLE 

21.35 each 10 for 512.56 

AXIAL ELECTROLYTIC 
CAPACITORS 

8,000 MFDISVO -51.50 ea. 
3.113" long . 1-1/16" diameter " 

600 MFD. VDC 01.00 
2.11116" long. 1" diameter 
4, 4,7on a1"d0meter for 01.50 50 
2T 

TRANSFORMERS 

115 volt 
prima ries 

3VOLTS 200MA. $1.25 
8VOLTS ., 250MA. 61.25 
12.6 VOLTSC.T. 0 250MA. 61.50 
12.6 VOLTS C.T. ,r 1 AMP. 02.75 
16.5 VOLTS .,3AMP 36,50 

- FLASH 
CAPACITOR 

1100 MFD 330 VOLTS 
.Bs 

{1 3"4".1 '-4" " I `,' SI 50 Each 
SOK SLIDE POT 754 each 
Knob.lo, Slid. rl audio la Pots 20s each pel 

,- ----_--" 
3 X5 SPEAKER ,.- 3oz. Magnet 

\I 1,..._ 8 OHM Impedance 
52.50 each 

LARGE QUANTITIES AVAILABLE 
- 

-. 

ALL ELECTROAICS CORP. 
905 S. Vermont Ave SEND FOR OUR FREE CATALOG 

Los Angeles. CA 90006 
12131 380-8000 

Store 8 Warehouse Hours 
9AM 5PM 

Monday thru Friday 
Saturday 

10 AM3PM 

TERMS 

Quantities Limited 
Min. Greer $10.00 

Add 52.00 
Shipping USA 
Calif. Res. Adds 
Prompt Shipping 

CIRCLE 23 ON FREE INFORMATION CARD 

COUNTERS/TIMERS 
continued from page 59 

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 
counts 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 

IILLEI ILICImuc SP.O. BOX 401244R 
GARLAND, TX. 75040 

214 278-3553 
Sound Effects Kit 518.50 

The SE 01 is a complete kit that 
contains all the parts to build a 
programmable sound effects 
generator. Designed around 
the new Texas InalrumMsh 
SN76477 Sound Chip, the 
board provides banks of MINI 
DIP switches and pots to 
program the variouscom- 
binations of.the S Oscillator, 
VCO. Noise. One Shot. and 
Envelope Controls. A Quad Op 
Amp IC ,s used to Implement 
an Adjustable Pulse Genera- 
tor. Level Comparator and 
Multiples Oscillator for even 

atility. The 3'r:' s 5" 
PC 

versatility 
d features a prototype 

area to allow for user added 
circuitry. Easily programmed 
to duplicate Explosions, 
Ph.. Guns. Steam Tnlns, or 
almost an infinite number of 
other sound.. The unit has a 
multiple of applications. The 
low price includes all parts. 

assembly manual. programming charts, and detailed 76477 chip 
specifications. It runs on a 9V battery (not included). On hoard 
100MW amp will drive a small speaker directly. or the unit can be 
connected to your stereo With incredible results. (Speaker not 
Included). 78477 h included. Available separately for $3.15 each. 

2N3055 115W NPN POWER TRANSISTOR TO -3 
Most popular transistor for power 
supplies, audio amps, switching, etc. 

Limit 20 per customer 50$ Each 

1N5350 
1N5360 
1ma6.2 
1N3890 
40430 
CD4046 
LM339/3302 
MPS ADO 
25C1849 
CD4511 
C04026 
CD4016 

PARTS 
13V 5W Zener 
25V 5W Zener 
6.2V 400MW Zener 
100V 12A High Speed Dioae 
400V 6A Triac TO -66 
PLL CMOS 
Quad Comparator 
NPN Gen Pur TO -92 
High Frequency NPN TO -92 
BCD to 7 Seg Decoder/Latch 
Decade Counter w/7 Seg Out 
Quad Analog Switch 

.25 

.20 

1.38 
.75 
.W 
.W 

8/1.00 
6/1.00 

1.80 
.50 

SATISFACTION GUARANTEED ON ALL PARTS AND KITS. EXAMINE 
FOR 10 DAYS IF NOT PLEASED RETURN IN ORIGINAL FORM FOR 
REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE IS OVER $10. 

BANKRUPT Game Manufacturer 
Dumps Computer Backgammon Game 

The Engineers designed this one too good, making it too 
costly to be competitive. Result... Chapter XI. We bought 
all the parts and can offer the unit as a kit for over 8090 off 
retail! DISPLAY POINT BUILT IN 

WILL VERIFY COMPUTER 
THE NUMBER -s\ DICE ROLL 

OF PIECES 
ON ANY 

You get: 
POINT 

Double sided glass PC 
Board 

Powerful 8035 Micro 
Processor Chip 
Two 2716 style mask ROMS 
RAM Chips, LED readouts, 
Keyboard, Instructions 
AC Plug transformer 

De8035 and program ROMS only 
with schematics. $12.00 

PLUS MUCH MORE' 

CLEAR MOVE 
ALLOWS TO 

CLEAR ENTRY 
TO ALLOW 
NEW MOVE. 

539.95 
Includes Case 
Does not include 
player pieces 

7 Watt Audio Amp Kit 55.95 
SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" . 3" PC 
BOARD (INCLUDED). RUNS ON 121/1DC GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP. LESS THAN 3% THO @ 5 WATTS 
COMPATIBLE WITH SE -01 SOUND KIT 

Overvoltage Protection Kit Só.95 
Protect your expensive equipment from overvoltage 
conditions. Every computer should have one) Works with any 
fused DC power source from 10 to 20 volts up to 25 amps. 

Super Value Power Transformer 
Well made, open frame transformer with mounting ears. Build a 

5 and ±12 supply with inexpensive parts. Free schematics of 
several designs. Primary 117VAC. SEC *1 15VAC W .5A SEC 
02 15 VAC @ .5A SEC #3 8VAC @ 2.5A. 

SPECIAL BONUS:Order 2 

Get free 723 voltage $2.95 Each 
regulator IC! 

ORDER: 
XFMR-03 

THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 
Great for all your CMOS, or low power TTL 
projects. PC board mount. 

99$ ea. 3/$2.50 
Size: 1.5" W x 1.25" D x 1.25" H 

The Greatest Breakthrough 
in Electronic Music Ever! 

,1.( Doorbells 
The 

Super Music 
Maker 

$23.50 
(Basic Kit) 

Does not include speaker 1 Music Boxes 
switches or 2708 ROM. Store Displays 

Forget Electronic Music Kits that area nightmare of 
.tumerous IC's ... that use hard to find bi -polar 
PROM's or are limited to just a few notes! The new 
per Music Maker Kit from Bullet features a single 
microprocessor IC that is factory programmed with 
20 short songs. With the addition of an optional 2708 
ROM, it will play up to 1,000 more notes. Unique 
addressing scheme allows up to 250 notes per song; 
up to 100 different songs per ROM (total notes less 
than 1,000). Quality PC board is designed to make 
assembly easy. If you can program your own 2708's 
we give complete instructions. Pre-programmed 
PROM Albums are available with hundreds of song 
selections For only $15.00 each. Lists available. 

*Operates on 12VDC or 12VAC (transformer 
required) 

*On board 7W power amp drives 8 ohm load 
*Envelope control gives decay to notes 

"Next tune" switch allows sequential playing of all songs. 

Car Horns 

Toys 

ATTRACTIVE PLASTIC CASE a 8 position and 5 position 
WITH CUSTOM FRONT PLATE DIP switches: Add 82.50 

88.50 . 2708 (unprogrammed) 88.80 

Does not include speaker or 2708 ROM. DIP Switches are 
available separately. Requires 12V AC or DC @ 600 me. 

NO C.O.D... 
SEND CHECK M.O. OR CHARGE CARD NO. 
PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY. 
ADD 5% FOR SHIPPING 
TX. RES. ADD 5% STATE SALES TAX 

* FOREIGN ORDERS ADD 10% (EXCEPT CANADA) (20% AIRMAIL) 
U.S. FUNDS ONLY. 

(214) 278-3553 

www.americanradiohistory.com
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SC -2 gives 
your cartridge 

more than 
The Finger! 
The famous SC -1 stylus 

brush (standard of the record 
and hifi industries) now has a 

synergistic fluid called SC -2. 
SC -2 Fluid enhances and 

speeds cleaning and yet 
protects diamond adhesives, 
cartridge mounting polymers 
and fine -metal cantilevers 
against the corrosive effects 
of many other "cleaners." 

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

discwasher 
PRODUCTS TO CARE FOR YOUR MUSIC 

1407 N. Providence Rd. 
Columbia, Missouri 65201 

R 

CIRCLE 66 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 
2 AMC Sales 100 

17 A& P Products, Inc 35 

31 Active Electronics 85 - Advance Electronics 13 

67,18 Advanced Computer Products 92-93 

23 All Electronics 100 

4 American Antenna Back Cover 

60 Ancrona 89 

43 Arkon Electronics Ltd 34 - ATV Research 102 

53 B & K Precision Dynascan Corp. 15 - Karel Barta 84 

65 Beckman Instruments 40 - Bullet Electronics 100 - Burdex Security 82 - CIE-CLeveland Institute of 
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3 Carpenter Mfg 84 
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64 Concord-Computer Components 96 - Crystal Radios 84 
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66 Discwasher 102 
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25 Fluke 
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88 
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32 Global Specialties 5 
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EQUIPMENT REPORTS 
continued from page 35 

our actual tests showed an overall improve- 
ment of about 5%. Different vehicles under 
different driving conditions 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 ignition at a twist of the wrist; 
thus, if failure of the CDI should ever occur, 
the vehicle will not become disabled. If it 
should ever be necessary to remove the CDI 
for service, two simple jumper -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 CDI is available from Tri- 
Star Corp., PO Box 1727, Grand Junction, CO 
81501. The assembled version sells for $69.95 
and the kit version sells for $59.95. R -E 

FREE KIT Catalog 
contain,. 

TEST & 
EXPERT- 
MENTER'S 

EQUIP. 

FUNCTION GENERATOR KIT $59.95 
Auto -Ranging Cap -meter kit $79.95 

Phone 415 - 447-3433 
Write or Phone for FREE CATALOG. 
Average 1 minute Saturday call is 21e. 

DAGE SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

-rte ..specialists in CCTV ATV Res ah and computer monitors! 

Video monitors - color & B = TV Cameras, 
kits, parts & plans * Video -to -RF modulators * Free catalog. Phone or write. (402) 981-3771 

13 -RE Broadway Dakota City, NE. 68131 

Enjoy Satellite TV Now 

Better than Cable TV-Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows-worldwide, crystal clear 
reception connects to any TV set. Big (8 x 11 in.) 
book loaded with details, photos, plans, kits- 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $7.95 TODAY! Add $2.00 for 1st class (air mall) or call 
our 24 hour C.O D. rush order hoe (305) 862-5068. 

GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 
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Brainchild 
Yesterday - Rememoer the first Heathkit 
Analog Computer (1957)? Or the Heathkit 
Single-Sifeband Trans -niter (1958)? How 
about the Heathkit Mul< ole< Adapter for 
FM stereo reception (.96C)? 
Each was a cround-breaking 
innovatioih fcr its day. Each was 
a Heathkit inchild. 

Today - Toca brain:nildren 
include the popular Heathcit All - 
In -One Computer, açornplete 
computer system withdisk stor- 
age. sma-t terminal, two 80 
n-icroprocessors - all it Cite 
compact uni:. 
Also rising fast, the Heat-lki= Screen 
Sir, a new p-ojection Td that brings 
together the best in video technology t create the sharpest colcr picture 
ever on a six-foot diaaona. screen. 
Heath imagination applied to micro- 
processor electronics c Bated the 
Heathkit `Heather Computer. It moni- 
t:rs current weather, tracks changes. 
stores data - and puts it a1 at your 
f ngertips. 

Tomorrow - Tomorrcw's brainchild, 
like today's aid yester'ay's will combine 
t -e newest a -id the best in electronics to 
create a new state-of-the-art. 
On the drawing boards right now are new 
designs for amateur radios, audio compo- 
nents, comp jters. colot TV s, test instru- 
ments and new educational programs - 
al in easy -to -build, mo-ley-saving kits. 
They'll be appearing soon in Heathkit 
Catalogs and at Heathlàt E ectronic 
Centers. It's one catalog you don't 
want to be w thout. 

SEND FOR FREE CATALOG 
Vtirite to Heath Co.. Dept. 020-'34, 
Benton Harbor, till 49022. 

Heathkít. 
VISIT' YOUR HEATHKIT STORE 

In the U.S. and Canada visit your 
nearby Heathkit Elec-ronic 
Zeiler where Heathkit products 
are displayed, sold and se-viced. 
See the white pages of yoir 
phone book. In the U.S.. Heathkit 
Electronic Centers are Units of 
'Jeri:echnology Electronics Corp. 

CIRCLE 23 ON FREE INFORMATION CARD 
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In one year our K40. antenna 
has become the largest selling 

CB antenna In the world! 
1. It's more 

expensive... 

$42.5° 
And when you 
pay more, 
you expect more! 

suggested retail 

MORE PERFORMANCE: 
The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 
You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 
It's not imported. It's not 
made in Taiwan, Korea or 
Japan. It's American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

*Including option- 
al mounts at extra 
cost. 

...This 
Antenna 

is so 
DYNAMITE 
you receive a ... 

2. It's made 3. It's proven best! 
better.. ...Here's what the leading CB 

publications said. 
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-repeated tests showed the 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 anten i 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship " 

PERSONAL COMMUNICATIONS: ". . . an impressive 
95% of the trials, the K40 out -performed the existing mobile anten- 
nas. We had to try one for ourselves. 
' ... in every case, the K40 either equaled or out -performed its 
competitor. 

"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be just about the best antenna 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." 

GUARANTEE I : The K-40 w,H transmit farther and re- 
ceive a custom- 
er 

e clearly than the antenna it replaces the custo - 

will receive a pranpt and full refund from the Registered 
K-40 Dealer who netaaed and tuned it 

GUARANTEE II: unconditionally guaranteed la 12 
months. Guaranteed against cracking, chipping, or rusting 
Guaranteed against mechanical failure Guaranteed against 
electrical failure Guaranteed against accidental breakage No 
eXClu9nn9 No gimmicks. For a full 12 months 

i 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: "... truck driver and CB'er for 
10 years ... 50% further than my M410 'Big Momma'." 

-J.H. Collett, 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, VRB, Monserrante D-67, Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Blum, Box 446, 2elienolple, PA 

SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

-H. Bather, Jr., t 5 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 

Our K40 Dealers will be hap- 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar- 
gains for any beginning CB'er. 
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