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Value where 
it counts. 

Count up to 550 MHz or more, 
count down to $69.95' Smaller size, lower 
prices and professional accuracy help make CSC 
portable frequency counters the best in the business. 

MAX -550 lets you count up to 550 MHz on your 
fingers! This amazing counter is as small as some 
pocket calculators, yet offers continuous six -digit 
readings from 30 KHz to 550 MHz, updated six times a 
second to speed your work. Battery powered, it's just 
$149.95' 

MAX -100 measures down to the last Hertz from 
20 Hz to past 100 MHz, displaying the count on eight big 
0.6" LED digits. It's battery operated, portable, and 
perfect for professional precision applications -and 
just $134.95' 

MAX -50 in its calculator -sized case lets you 

70 Fulton Terr_ New Haven CT 06509 1203) 624 -3103. TWX 710 - 465 -1227 

OTHER OFFICES San Francisco 1415) 421 -8872. TWX 910 -372 -7992 

Europe CSC UK LTD Phone Saffron- Walden 0799 -21682. TLX 817477 

Canada Len Finkler Ltd, Ontario 

grab ahold of 100 Hz to 50 MHz and displays the 
count on six bright LED digits. Its accessory mini -whip 
antenna even lets you pick up RF fields when a cable is 
inconvenient. And it's a speed reader, with six updates 
per second. All for just $69.95' 

PS -500 is our very capable Buffered Prescaler, 
which extends the range of almost any frequency 
counter ten times, up to 500 MHz. Its buffered 400 mV 
output can drive even tired old counters reliably. And you 
can add this extra capability for just $59.95' 

We have a full line of accessories, too, including 
cables, battery charger /eliminators and more. 

From audio to UHF microprocessor to radio 
control, whatever your application, you can count on 
CSC frequency counters for performance -and value - 
where it counts. 

CONTINENTAL SPECIALTIES CORPORATION 

Call toll -free for details 

1-800-243-6077 
Smarter tools for testing and design. 

Suggested U.S. resale. Available at selected local distributors. Prices, specifications subject to change without notice. © Copyright 1979 Continental Specialties Corporation 
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Don't take our word for it. 
"We can heartily recommend the Superboard II computer system for the beginner who 
wants to get into microcomputers with a minimum of cost. Moreover, this is a `real' com- 
puter with full expandability." 

Popular Electronics March, 1979 

"(Their) new Challenger 1P weighs in at $279 and provides a remarkable amount of com- 
puting for this incredible price." 

Kilobaud Microcomputing February, 1979 

"Over the past four years we have taken delivery on over 25 computer systems. Only two 
have worked totally glitch free and without adjustment as they came out of the carton: 
The Tektronic 4051 (at $7,000 the most expensive computer we tested) and the Ohio 
Scientific Superboard l l (at $279 the least expensive) ... The Superboard Il and com- 
panion C1P deserve your serious consideration." 

Creative Computing January, 1979 

"The Superboard II and its fully dressed companion the Challenger 1P series incorporate 
all the fundamental necessities of a personal computer at a very attractive price. With 
the expansion capabilities provided, this series becomes a very formidable competitor 
in the home computer area." 

Interface Age April, 1979 

"The graphics available permit some really dramatic effects and are relatively simple to 
program ... The fact that the system can be easily expanded to include a floppy means 
that while you are starting out with a low -cost minimal system, you don't have to throw it 
away when you are ready to go on to more complex computer functions. Everything is 
there that you need; you simply build on to what you already have. You don't have to 
worry about trading off existing equipment to get the system that will really do what you 
want it to do. At $279, Superboard Il is a tough act to follow." 

Radio Electronics June, 1979 

"The Superboard II is an excellent choice for the personal computer enthusiast on a 

budget." 
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SUPERBOARD II 
$279.00 

The world's first 
complete computer 
system on a board 

including full 
keyboard, video 

display, audio 
cassette interface, 8K 

BASIC -in -ROM and 
4K RAM. Expandable. 

Requires + 5V at 3 
amp power supply. 

C1 P MF $995.00 
The first floppy disk based computer 

system the world has ever seen for under $1,000. 
8K BASIC -in -ROM, 12K RAM. Expandable to 32K RAM. 

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

Byte May, 1979 

ULflaut I! 
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CIP $349.00 
Complete with enclosure and power 

supply. All features of Superboard II. Easy to expand 
to more memory and floppy disk. 

See your Ohio Scientific dealer for full details. 
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WHEN THE GOING GETS TOUGH, 
BECKMAN'S NEW DIGITALMULTIMETERS 

KEEP GOING. 

Featuring new continuity function. 
If you've ever been troubled by a faulty multimeter- 

or had to use one that wasn't quite up to the tougher jobs - 
your troubles are over. Now there's the Beckman line 
of digital multimeters. A new generation of 3'/2 -digit 
models that combine superior reliability with highly 
versatile features. 

Features like a unique continuity test function. With 
Beckman's new Insta- Ohmsim quick continuity indicator, 
you no longer need an analog VOM for fast, convenient 
continuity checks. 

There's also 10-amp current ranges, in- circuit resis- 
tance measurement capability in all six -ohm ranges, a 
dedicated diode test function, and up to two years normal 
operation from a common 9V battery. 

The Model TECH 310 with all these features, 

7 functions, 29 ranges, and 0.25% Vdc accuracy is only $130. 
The Model TECH 300 with 0.5% Vdc accuracy, but 

without the continuity function or the 10-amp current 
ranges, is just $100. 

Whichever model you choose, you get a multimeter 
that won't let you down. There's exceptional overload and 
6kV transient protection, plus ruggedness to take a 
6-foot fall and to come up working. 

So get the Beckman digital multimeter that performs 
and keeps on performing. No matter how tough the 
going gets. For information on the complete line and 
accessories, write or call your local distributor or the 
Advanced -Electro Products Division, Beckman 
Instruments, Inc., 2500 Harbor Boulevard, Fullerton, 
CA 92634, (714) 871 -4848, ext. 3651. 

BECKMAN 
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BUILD ONE 
37 4'/: -Digit Precision DMM 

Lab grade instrument with true -RMS and temperature. 
by Bill Owen 

43 Adaptive Noise Filter 
Add -on for your hi -fi system reduces noise by 14 -dB. 
by Tim Skormond and Gene Garrison 
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Don't get zapped! Simple device checks AC outlet sockets for 
correct polarity and ground connections. 
by William D. Kraengel, Jr. 
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by Robert Cooper 

50 TV Add -On Gadgets -Do They Really Work? 
A look at ghost eliminators, interference filters, etc., and their 
effectiveness. 
by Robert B. Grove 

72 Service Clinic 
Don't forget the filter capacitors. 
by Jack Darr 

72 Service Questions 
R -E's Service Editor solves technician problems. 

AUDIO 57 New FM Tuner Circuits 
A look at the circuitry behind the super performance and features 
of today's FM tuners. 
by Len Feldman 
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Sony's most powerful receiver. 
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2 band expander increases dynamic range. 

TECHNOLOGY 4 Looking Ahead 
Tomorrow's news today. 
by Dave Lachenbruch 

54 Wiring Systems For Projects 
A look at the different ways you can wire your projects. 
by Earl "Doc" Savage, K4SDS 
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How to modify an alarm clock for multiple alarms. 
by Earl "Doc" Savage, K4SDS 
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Are computerized CB's really computerized? 
by Herb Freidman 
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by P. Rony, C. Titus, D. Larsen and J. Titus 
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ON THE COVER 
Precision 4'/2 -digit DMM has 
lab -grade performance and fea- 
tures, including true -RMS and 
temperature measurement. Ba- 
sic DC accuracy is better than 
.05 %. Internal rechargeable 
nickel- cadmium battery pack 
provides portability. Sounds in- 
teresting? Construction details 
start on page 37. 

SATELLITE RECEIVING ANTENNA being 
mounted on posts in authors' backyard. To find 
out what's being broadcast and the frequen- 
cies, turn to page 47. 

L INFORMATION 

i 
SAMPLE AND 
HOLD OUTPUT 

38kHz 
RIPPLE 

AVERAGE 
(PROVIDED BY 
CONVENTIONAL 
DETECTORS) 

SAMPLE- AND -HOLD STEREO DECODING cir- 
cuit is just one of the new circuits manufactur- 
ers are using for increased FM tuner perfor- 
mance. To find out what the circuits look like 
and how they work, turn to page 57. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212 -777 -6400. Controlled Circulation 
Postage Paid at Concord, NI-I. One -year subscription 
rate: U.S.A. and U.S. possessions, $9.98, Canada, $12.98. 
Other countries, $14.98. Single copies $1.25. © 1979 by 
Gernsback Publications, Inc. All rights reserved. Printed 
in U.S.A. (ISSN 0033 -7862) 

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 photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
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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 sate and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 



/::Îiiij.'I:í 
9 -ho ur VCR? Things have changed in just 30 days' time. 
Last month, the Beta group announced that they had finally 
overtaken the VHS group in recording time per cassette, by 
means of a third (slower) speed and a cassette containing 
more tape. This combination provides five hours, as corn - 
pared with four hours for the longest recording per cassette 
with the VHS system. 

The VHS camp lost no time in adding a third speed of its 
own, which it calls "super long play" or SLP. Like Beta's 
new speed, this is one -third slower than the previous slow- 
est tape movement in this format. Thus, VHS recorders 
push recording duration to six hours on the same cassette 
that will record for two hours on the original speed and four 
hours on the LP speed. But one technique employed by the 
Beta group is yet to be tried by VHS -longer and thinner 
tape. This is currently under development, however, and 
could expand the recording time to nine hours per 
cassette. 

The first super -long -play VHS recorder will be a Matsu- 
shita -built programmable machine to be offered by RCA, 
but the third speed is expected to be added eventually to all 
VHS brands. Among other new VCR's is a Betamax by 
Sony, and a similar unit from Zenith, that offer stop motion, 
visible rewind and visible fast -forward (the latter function 
valuable for speeding through commercials without missing 
any of the program), all controlled from a wired remote 
panel. 

TV for the deaf: A government- sponsored "closed - 
captioning" project is designed to make television more 
meaningful for America's 14 million hearing -impaired citi- 
zens. The system approved by the FCC uses one line of the 
vertical blanking interval, doesn't affect the picture seen by 
those viewing in the normal way, but superimposes a 

caption on the screen of those using special decoders. The 
Public Broadcasting System will supply 10 hours of pro- 
gramming weekly, ABC and NBC will supply five hours each 
to a new nonprofit National Captioning Institute that will 
encode the broadcast material for captions. The captioning 
decoders, using a Texas Instruments IC, initially will be 
manufactured by Sanyo Manufacturing Co. in Forrest City, 
AK. Decoders will be sold by Sears Roebuck next year at 
$225 to $250 and 19 -inch color sets with built -in decoding 
capability will retail at about $500. The National Captioning 
Institute will be supported by captioning fees paid by the 
networks and an eight -dollar royalty on each decoder or 
decoder -equipped TV set. CBS has declined to join the 
other networks in using the captioning system because it 

believes captioning should be but one of the features of a 

more all- inclusive teletext system. The other networks 
agree that teletext systems can accomplish more and 
conserve vertical -interval space, but say it could be many 
years before such services are available, while captioning 
can start early next year. They also argue that teletext 
decoders will be far more expensive than simple captioning 
attachments. 

Farewell to dots: The phosphor dots and delta guns that 
were important parts of the first practical color TV tube, as 

introduced by RCA 25 years ago, will fade into history 
before the end of this year. Tube makers are now phasing 
out the last of these tubes in favor of slot -mask tubes with 
in -line electron guns. In the latter, instead of phosphor dots 
there are strips of colored phosphors. Europe and Japan 
have already switched over, and in the U.S. the change is 
almost complete. Manufacture of delta -gun tubes will be 
confined to the replacement market. 

Slot -mask in -line -gun tubes simplify the TV set manufac- 
turing process and are more reliable because they elimi- 
nate most convergence adjustments. Until recently, their 
use was principally confined to small- screen tubes because 
of resolution problems involved in their use in larger tubes. 
But new electron gun designs have increased the resolution 
to the point where it is claimed to be better than that of 
delta -gun tubes. The new tubes in 19- and 25 -inch sizes 
generally employ 100 -degree deflection, which also helps 
increase resolution and makes the set about two inches 
slimmer from front to back. Most manufacturers are 
expected to change over their entire large- screen lines to 
100 -degree deflection. 

Computers & games: Consumer logic and data -storage 
devices keep getting more sophisticated. Although corn - 
puters as such have failed to catch on with the general 
non -sophisticated public, there's no doubt they will when 
somebody finds the correct formula. Mighty Texas Instru- 
ments is betting that it has that formula, although it hasn't 
yet announced what it is -only that it will have a home 
computer TV attachment for under $500 with color graph- 
ics and a 16 -bit MPU. 

Semi -computers and video games have caught on, 
though, and their sophistication grows every day. Portable 
storage and retrieval devices -such as the language trans- 
lators by Craig and Lexicon -are being snapped up almost 
as fast as they can be made. Now Texas Instruments has 
come up with its own version, a talking language translator 
which gets the accent right every time. It has combined a 
translator with a voice synthesizer. You merely punch in the 
word in English, and the translation comes out the loud- 
speaker while the proper spelling is displayed. The hand- 
held unit accommodates modules containing 1,000- words, 
of which half the words can be pronounced by the unit, all 
of them displayed. English and Spanish modules (150 each) 
are scheduled for marketing in September, along with the 
under -$500 translator, with French, German, Japanese and 
Chinese modules due later. 

A video game that is programmed by cable TV is the new 
"Playcable" by Mattel and Jerrold, which will be tested by 
four CATV systems. Two -way cable systems aren't re- 
quired. For $50, an "emulator" cartridge is inserted into 
the standard Mattel video game, the user selecting the 
program he wishes from a catalog of 20 to 40 games stored 
in the cable system's head -end computer -for a monthly 
fee. After the initial games are tried, computer programs 
are expected to become available. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



n your newsstand September 18... 

the single most 
exciting issue of any 
lectrornes magazine 

inthe 
Twentieth Century.. 

October 1979 

Radio -Electronics. 
50t. 

Anniversary Issue 

From "Radio- Craft" in 1929 to 
Radio -Electronics today, and tomor- 
row, from the vacuum tube to the 
chip, from "wireless radio" to inter- 
planetary communication -it's fifty 
years of history, experiments, and 
excitemert from the pages of Amer- 
ica's greatest newsstand electronics 
magazine, all in the most spectacu- 
lar issue ever of any electronics 
magazine- October, 1979 
Radio -Electronics. 

Don't miss a word of this colorful, 
extra -special retrospective issue, 
bursting with all the excitement of 
all those years -or of our experts' 
fascinating projections and predic- 
tions for `'The Next Fifty Years" of 
our lives. 

It's October Radio -Electronics. On 
your newsstand September 18 ... but 
not for long. Don't miss it. 



editorial 

What's Special About 
Radio -Electronics? 

I was asked that question recently by a prospective reader. It's a 
simple question; a good one and it requires much more than just a 
simple response. 

The answer starts off simply enough- Everything! 

But that's only the start. Let's look at the issue you are now 
reading. There are six major articles. They range from a full -blown 
detailed story on how you can build your own 41/2 -digit precision 
DMM, to a newsbreaking article on tuning in television satellites to 
a how -to story on wiring systems to use when building projects. 
There are also a variety of features including an article on new FM 
tuner circuits, two R.E.A.L. Sound reports and numerous columns, 
equipment reports and product previews. 

All of the material in this issue was carefully selected with your 
specific interests in mind. There is a variety of material because you 
have a variety of interests. Sure, some will like one article more 
than another and all of you may find some particular story that 
doesn't appeal to you at all. But what has been done is to put 
together a package of information deliberately designed to keep 
you up to date on what is happening in our industry. 

When the computer came along, Radio -Electronics presented the 
first article to ever tell readers how to build one for themselves. 
When the Videodisc was announced, Radio -Electronics presented a 
group of three articles to show how the player works. When 
flat- screen or 3 -D color TV comes along we'll tell you about that 
too. 

In this issue, our story on Satellite TV Reception is a first. The 
satellites have been there for quite some time. Now you will 
discover just what is being broadcast, how it is being broadcast; 
and in the next few months, how you can tune in on these 
broadcasts -direct from space to your home. 

That's the kind of magic that makes Radio -Electronics special. 
That's how we have kept Radio -Electronics special and young and 
growing. That's why in October 1979 we will celebrate 50 years of 
publication; 50 years of new events and happenings; 50 years of 
excitement in a never -dull field. That's why we are special and 
that's why we will continue to be special. 

We don't promise to make all of our readers happy all of the time. 
We do promise to deliver the best and most authorative electronics 
magazine you can purchase. 

LARRY STECKLER 
Editor 
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DATA PRECISION Model 935 
DIGITAL MULTIMETER 

ACCURATE - 
basic 0.1% DC accuracy - 

better than that of many 
bench /lab DMM's. 

VERSATILE - 
all the functions and ranges you 

need...29 in all: volts & amps, AC & 
DC switchable HI & Lo ohms. 

ECONOMICAL - 
operates up to 200 hours 

on a standard 9V 
alkaline battery. 

TOUGH - 
built to take rough everyday field 

usage and electrical overload ... yet 
maintain its calibration. 

HANDY - 
easy to hold, to carry, to use, 

to read... 
RELIABLE - 

backed by a full 2 -year warranty. 

TIONS 

24 Measurement Ranges: 
100NV- 1000VDC, 5 ranges, ±0.1% Accuracy 
10011V- 700VAC, 5 ranges, ±0.5% Accuracy 
1µA -2A DC, 4 ranges, ±0.5% Accuracy 
11.4A -2A AC, 4 ranges, ±0.75% Accuracy 
100m52- 20M52, 6 ranges, 0.1 -0.3% Accuracy 
3'/2- Digit, 1/2" Liquid -Crystal Readout 
Automatic Polarity Indication 
Automatic Overload Indication 
Automatic Low -Battery Indication 
Optional Battery Eliminator Available, 
for 120VAC ±10 %, 50 -60Hz line operation 
6'/4 "L. x 31/2"W. x 11/2"H. Weighs 11 oz. 
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ALSO AVAILABLE - 
Model 938 

0.1. 31/2-digit CAPACITANCE METER, 
only $149. Ask for details. 

Order Toll -Free: Call 800-223-0474 

ADV 
ELECTRONIC 

I 54 W. 45th Street; New Y)rk, N.Y. 10036, (212) 687-2224 

I_ 

RE-8i 

NMI I 

V=4 

PLEASE SEND NE: i CS11 20 -amp Current Shunt © $20.00 I 
E Model 935 DMM Q $149.00 LI BE9 Battery Eliminator 

CC35 Vinyl Carrying Case Q $7.00 (120VAC, 50 -60Hz) _ $15.00 

Account # Exp. Date 

Name 

Address 

City, State, Zip 

Payment Enclosed L Bill my: Master Charge L Visa I 

Add $3.00 to cover postage and handling. N.Y. residents add sales tax. 



New from NRI! 
25"color TV that tunes 

hAGO. y computer, programs 
an entire evening's 

entertainment. 
Just part of NRI's training in 

servicing TV, stereo systems, video 
tape and disc players, car 

and portable radios. 



Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio...digital 
systems. Already, top -of- the -line TV's 

feature digital tuning, computer pro- 
gramming is appearing, and new 

digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 

to give you the actual "hands -on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed- for -learning, 25" diagonal 
color TV with electronic tuning, built -in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre -program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 

to adjust and service them. You work 
with the same advanced features 

used in the new programmable 
TV's and video tape record- 

ers. It's exclusive NRI 

training that keeps you 
up with the leading 
edge of technology. 

Exclusive 
Designed -for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 
Master Course 
looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 
behind that pretty 
picture is a unique 
designed -for- 

learning chassis... 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 

kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 

construction is a learning experience. 
As you build it, you perform 

meaningful experiments. You see what 
makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 

your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab then 
apply them as you assemble a fine 
AM /FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 

learning, use them for earning as a 
full- or part -time TV, audio, and video 

systems technician. 

Complete, Effective Braining 
Includes Video Systems 
Using NRI's exclusive methods, 

you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios,. record and tape 
players, transistor radios, short -wave re- 

ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 

video tape recorders and tape or disc 

video players. Your training covers just 
about every kind of electronic enter- 

tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 

course is designed for ease of learning 
and practical utility. You need no pre- 

vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands -on" experiments 

reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 
ing the postage -paid card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 

lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer lbchnology 

Course that includes 
your personal 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 

NRI 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 



 

U 
z 
o 
cc 

U 
w J 
w 
ó 
o 
tr 

12 

riiiiers 

3 UNIQUE PROJECTS 
The "3 Unique Projects" article (April 

1979 issue, page 48) has been a godsend. 
We built two of the One -Station Inter- 

coms and installed them in Sales and Engi- 
neering; communications between the two 
are now on an order of magnitude better 
than before! The next two we build will go 
to Production and Quality. 

Our Engineering Director has been com- 
plaining that he doesn't get "hands -on" 
duties since his promotion, so we gave him 
the Solar- Powered Night Light to debug: A 
glitch you failed to notice is the unit's 
behavior in semidarkness -when the lamp 
light reflects from our receptionist's jewelry 
onto the solar cells, which in turn increases 
drive to the lamp, etc. This feedback ulti- 
mately results in broadband oscillations 
centered just below 1015 Hz. Our Engineer- 
ing Director solved the problem by replac- 
ing the lamp with one of National's Dark - 
Emitting Arsenide Diodes (DEAD's). 

Finally, the Single -Shot Logic Indicator 

with Memory ended our long search for a 
readout device for Signetics' 25120 Write - 
Only Memory (WOM). Due to the WOM's 
unique architecture (all inputs are wired - 
don't- care), we've had trouble remember- 
ing if we had loaded a given IC with the 
program, and if so, with which program. 
The Logic Indicator worked so well in this 
application, it's no exaggeration so say it 
left us with stars in our eyes. 
DOUG PRUNER 
Genisco Technology 
Compton, CA 

I have been a subscriber to Radio -Elec- 
tronics since 1956. I received my April 
issue and, with trepidation derived from 
past experience, examined the index, and 
was immediately drawn to the construction 
articles on pages 48 and 49. 

I think the authors of these articles 
should be admonished on two counts: 

1. They failed to emphasize the main 
outstanding feature of the One Station In- 

tercom -its portability over all other sys- 
tems. 

2. The Solar- Powered Night Light would 
be a great boon on polar expeditions. With 
suitable modifications to maintain orienta- 
tion, it should operate at full brilliance for 
six months at zero degrees, north or south 
latitude. The cells should be oriented to the 
noon sun and the light 180 degrees away, 
illuminating the midnight area. 

I will not construct the Logic Indicator as 
searching for logic in this day and age is an 
exercise in futility. 
JOHN MOON 
Brossard, Canada 

The Solar- Powered Night Light in the 
April 1979 article contains a philosophical 
error, which I figured out as soon as I built 
it. Those charlatans, Weinstein and Gart- 
man, don't really care about energy con- 
servation. That's why the lamp runs waste- 
fully all the time even when it is not 
needed. continued on page 14 

Now, an automotive computer plus 
cruise control at your fingertips! 
This is CompuCruise! The first true computer for your car, 
truck or RV. It's the most effective and functional cruise control 
ever designed, PLUS complete trip computing, an efficient fuel 
management system, and a split- second -accuracy quartz time 
system. 

CompuCruise is a cruise control with a memory. A unique 
seek -and -hold capability makes highway driving easier and more 
enjoyable. Fully electronic, making it more accurate and reliable. 

CompuCruise is a true computer, constantly reacting via 
automatic sensors to changing conditions, updating vital data 
for you every second. Just look at what CompuCruise gives you: 

Time, E.T. Lap timing, Alarm 
Time, Distance, Fuel to arrival 
Time, Distance, Fuel to empty 
Time, Distance fuel on trip 
Current or average MPH, MPG, GPH 
Fuel used, Distance since fillup 
Inside, outside or coolant temp. 
Battery voltage 
English or Metric display 

CompuCruise works on foreign or American cars (except 
Diesel and fuel- injected vehicles). It's priced for the budget - 
minded, and easily installable by you or your automotive outlet. 

Only $199.95 with Cruise Control, $159.50 without. Fully 
warranted for 90 days from date of purchase. Delivered 

complete with easy -to -follow installation guide. And backed by 
a 100% satisfaction guarantee. If not fully satisfied when you 
receive your unit, return it before installation and your money 
will be fully refunded without question. 

For the name of your nearest dealer, call or write us right 
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583. 
Phone (415) 838 -8060. 

Do it today -for a better cruise control and more auto - 
motive information 
than you've ever 
had before. IIflu'puhIpuhßß 
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Build better value with world- famous 

Heathkit Electronic Products Heathkit Electronic Products 

SEND FOR YOUR NEW 

Read about the world's largest 
selection of fun -to-build, money . 

saving electronic kits- plus 
educational programs so elective 

uar. 

NEW! One - 
Button Dialer 
Real convenience 
for any telephone. 

NEW! All -In -One 
Computer System 
Desktop computer with 
Terminal, Floppy Disk, and 
Keyboard in one compact 
unit. 

NEW! Deluxe Metal 
Locator 
Adjustable discrimination 
for finding any kind of 
metal. 

Every Heathkit pro" s quality 
designed and engineered, and gives 
you extra value because yon build it 
yourself. Our world -famoLs instruc- 
tion manuals take you step -by -step 

from unpacking the kit to final 
plug -in. They're marvels of 

technical accuracy and t Borough- 
ness. Find out about tie pride, 

satisfaction and savings you can 
get by building your own elec- 

t-onic kits.Send for your catalog today! 

eTri .400,ualít electronic _kits .includin` 
Hobby and Business Computers Color TV Stereo 

Components Test Instruments Amateur Radio Gear 
Metal Locators Automotive Instruments Marine 

Gear and Accessories Aircraft Instrumentation 
Home Convenience Items Security R C Modeling 
Equipment Clocks Weather Instruments Tools... 
and much more 

NEW! DC toSMH: 
Oscilloscope 
Low -priced scope 
great for TV 
service. 

NEW! Auto - 
Ranging Digital 
Multimeter 
Automatically se- 
lects proper range 
for best measure- 
ments. 

NEW! Low - 
Priced Multimeter 
Great for hobbyist 
or service bench. 

Send for it TODAY 

NEW! cw 
Transmitter 
Deluxe transmitter 
with famous Heath 
value. 

NEW! x -Y Chart 1 
Recorder 
Two channels for 
comparison 
plotting. 

If coupon is missing, write: 
Heath Company, Dept. 020 -560 Benton Harbor, MI 49022 

' 
' 
I 

HEATH 

Schlumberger 

M - - -I M 
Heath Company, Dept. 020 -560 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. 
am not currently receiving catalogs. 

Name 

Address 

City State 

Heathkit products are displayed, sold and serviced coast -to -coast at' 
Heathkit Electronic Centers (Units of Schlumberger Products Corpo- CL -708 

ration). See the white pages of your phone book. MI UM I MIMI IMO 
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LETTERS 
continued from page 12 

So I added an ON -OFF switch in series with 
the circuit (at the risk of increasing circuit 
complexity and operating -procedure con- 
fusion). I refrained from the temptation to 
use a momentary -on pushbutton switch as 
that would increase the number of on -off 
surges and lead to short bulb life. This 
disadvantage would offset the automatic - 
off mode's advantages. 

The ON -OFF switch is also essential in case 
of extreme positive feedback from the lamp 
output back to the cells, which could hap- 
pen if you carried the night light into a well - 
mirrored bathroom, for example. Turning 
the switch promptly OFF can prevent the 

familiar motorboating condition or the 
dread runaway situation. 

By the way, I was able to increase the 
usefulness of the night light by simply 
connecting about 10,000 miles of twisted 
pair in the circuit. Just put the solar cells 
either east or west of the lamp location. 
ROBERT A. PEASE 
Transtronics 
San Francisco, CA 

VIDEODISC SYSTEMS 
Regarding the article that appeared in 

the April 1979 issue on the competing 
Magnavox and RCA videodisc systems, 
there are several points that should be 
made. No matter how biased my state- 
ments may sound, I am not professionally 
connected with any companies involved in 
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The DMM you've wanted: 
Quality and performance 

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

Quality, Performance and 
Accuracy 
The 2010A offers you long -term accuracy 
with a laser- trimmed resistor network, a stable 
bandgap reference element, and single -chip LS1 

circuitry. With 31 ranges and 6 functions, you 
can measure AC or DC volts from 100 µV to 
1000V; AC and DC current from 0.1 µA all 
the way to 10 A; resistance from 0.1 S2 to 20 
MS2. Typical DCV and Ohms accuracy is 0.1% 
+ 1 digit. Easy -to -read 31/2 digit LED's with 9mm 

numerals and automatic decimal point. 

Extra features for greater 
convenience and flexibility 

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

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

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

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

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

Kit or FactorAssembled 
Either is a tremendous value. Complete kit 
only $69.95; assemble it yourself with our easy - 
to- follow instructions. Or, for only $99.50, 
Sabtronics will ship your 2010A factory - 

assembled and calibrated. 
Whether you're a professional or a hobbyist 
(or both!): When quality, accuracy, and price 
count, you should check out the 2010A DMM 
for yourself. Order one today for a full 10 days 
to inspect it; if you're not completely satisfied, 
merely return it in its original condition for a 

prompt and courteous refund of purchase price. 
Call with your Master Charge or Visa 
number or write the address below. 

2010A Kit: $69.95 ( plus $4.00 S&H) 
2010A Assembled: $99.50 ( plus $4.00 
S&H) 
AC -115 Adaptor: $7.50 
NB-120 Nickel Cadmium Batteries: $17.00 
THP0 Touch and Hold Probe: $18.00 

Making Performance Affordable 

sab s 
INTERNATIONAL 

c 
I 

13426 Floyd Circle M/S 35 Dallas, Texas 75243 
Telephone 214/783-0994 

promoting either system, although I do own 
and enjoy a Magnavox optical videodisc 
player and an assortment of the pro- 
grams. 

The author makes the point that several 
Japanese manufacturers (Panasonic and 
JVC) have already joined RCA in promoting 
the capacitive format. This has not yet 
occurred; and the JVC Visc system has so 
many obvious advantages over RCA's ap- 
proach that if there is to be any standard- 
ization between these three companies, it 
may well be that RCA will join them. 

Also, while the article states that these 
companies are at least talking with RCA 
about standardization, no mention is made 
of the fact that there is presently a partner- 
ship between MCA and Pioneer Electronics 
(under the name of Universal- Pioneer) to 
market optical videodisc players, and that 
General Motors has already placed an 
order for a minimum of 7000 players from 
the new company. 

Although the article points out that due 
to the laser scanning of the MCA discs 
there is no deterioration from repeated 
playing, it does not tell us that with the RCA 
capacitive design, the discs wear out after 
about 200 plays and that the stylus that 
tracks RCA's grooves must be replaced 
after (approximately) 300 hours of use. 

The paragraph that states that MCA is 
supplying the discs for the optical system 
reads as if MCA is the only source of 
feature movies. It is true that MCA is the 
only manufacturer of the discs; however, 
the initial program catalog includes feature 
films licensed to MCA from other studios, 
including Paramount, Disney and Warner 
Brothers. 
ALFRED W. MYERS 
White Plains, NY 

EXPERIMENTERS' GROUP 
I am a longtime reader and subscriber to 

your magazine, and it goes without saying 
that I like it very much. The articles give a 
very rounded insight into many aspects of 
electronics. 

Being an experimenter by nature, I have 
felt there was a need for an organization to 
bring amateur scientists together. Now that 
need has been filled -the Amateur Scien- 
tists Research Organization has been 
formed. Interested persons can find out 
more by writing to ASRO, P. O. Box 4, 
McMechen, WV 26040. The latest newslet- 
ter and bulletin will be sent free with no 
obligation. 
RICHARD S. MEYER 
McMechen, WV 

ON- SCREEN DIGITAL CLOCK 
This is in reply to J. G. Ash's letter in the 

March 1979 issue regarding construction 
of the on- screen digital clock (July 1977 
issue). 

It appears to me that if S1 is held down 
longer than the C9 -R13 time constant, the 
clock will be permanently on. This is be- 
cause when 51 is initially closed, a ground 
is applied not only to pins 4 and 5 of IC2 -b, 
but also to the negative side of C8. This will 
cause C8 to charge more or less instantly 
to pin 3's level, which is now going low. 
After C9 charges (from 4 to 6 seconds), 
current ceases to flow through R13, caus- 
ing pins 1 and 2 to go low and pin 3 to go 
high. At this point, if S1 is still depressed, 

continued on page 16 
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One -Stop gyCenter Component Ce 
electronic components 

EXCITING NEW KITS!! 
Regulated Power Supply 

* Uses LM 309K 
* Heat sink provided 
* P.C. board construction 
* Provides a solid 1 amp @ 5V 
* Includes components, hardware 

and instructions 
* Size: 3 -1/2" x 5" x 2" high 

JE200 5v lamp 

4 -Digit Clock Kit 
* Bright .357" ht. red display 
* Sequential flashing colon 
* 12 or 24 hour operation 
* Extruded aluminum case (black) 
* Pressure switches for hours, minutes 

and hold functions 
* Includes all components case and 

JE730 wall transformer 
* Size: 

tra 
3 1sf/4" x 1 3/4" x 1 -1/4" 

Function 
Generator 

Kit 

* Provides 3 basic waveforms: 
sine, triangle & square wave 

* Frequency range from 1 Hz to 
100K Hz 

* Output amplitude from 0 -volts 
to over 6 volts (peak to peak) 

* Uses a 12V supply or a ± 6V 
split supply 

* Includes chip, P.C. board, com- 
ponents and instructions. 

JE 2206B 
NOW!!! OVER 300 AUTHORIZED DISTRIBUTORS ... HERE'S JUST A SAMPLING: 

ALABAMA 
Mobile Lafayette Radio Electronics 
ALASKA 
Anchorage TV Mart 
ARIZONA 
Yuma Yuma Electronics 
CALIFORNIA 
Bellflower Earl's Hobby Shop 
Berkeley Al Lather Electronics 
Mission Viejo Tower Electronics Corp. 
Monterey Zackit 
Oceanside Electronic Center 
Palo Alto Zack Electronics 
Pasadena Dow Radio Inc. 
Sacramento Heathkit Electronic Center 
Sacramento Zackit 
San Carlos J & H Outlet Store 
San Diego Radio Shack A.S.C. 

Mira Mesa 
San Fernando San Fernando Electronics 
San Francisco Zack Electronics 
San Jose United Radio & TV Supply 
San Luis Obispo Mid-State 

Electronic Supply 
Santa Ana Quality Electronics 
Santa Crue Santa Cruz Electronics 
Santa Maria Caps Electronics 
Santa Monica Mission Control 
Sui p Suisun City Byte Shoff 
Sunnyvale Sunnyvale Electronics 
Vallejo Zackit 
Walnut Creek Byte Shop 

of Walnut Creek 
COLORADO 
Aurora Corn Co Electronics 
CONNECTICUT 
Bridgeport Bridgeport Computer 
FLORIDA 
Ft. Lauderdale Computers For You 
GEORGIA 
Atlanta Atlanta Computer Mart 
HAWAII 
Honolulu Integrated Circuit Supply 
IDAHO 
Idaho Falls Audiotronics 
ILLINOIS 
Evanston )try Bitty Machine Co. 
Evanston Tri.State Electronic Corp. 
Groveland Moyer Electronics 
Mount Prospect Tri-State Electronic Corp. 

ILLINOIS (Continued) 
Oak Park Slectronics Inc. 
Rockford Imperial Computer Systems 
Schaumburg Data Domain 
INDIANA 
East Chicago Acre Electronics Corp. 
IOWA 
Indianola Electronic Limited 
KANSAS 
Wichita Amateur Radio 

Equipment Company 
KENTUCKY 
Lexington Radio Electronic 

Equipment Co. 
LOUISIANA 
Baton Rouge Pelican Electronics 
Houma Pelican Electronics 
Metarie Pelican Electronics 
MARYLAND 
Churchville Churchville Electronics 
Damascus Damascus CB 
La Vale J & M Electronics 
Rockville Computer Workshop 
Rockville Heathkit Electronic Center 
Towson Baynesville Electronics Inc. 
Towson Heathkit Electronic Center 
MASSACHUSETTS 
Pittsfield Pittsfield Radio Co. Inc. 
Waltham Computer Mart Inc. 
Worcester RM Electronics Inc. 
MICHIGAN 
Clawson Radio Supply & Engineering 
Detroit Heathkit Electronic Center 
Flint Hobby Electronic Center 
Lansing Fulton Radio Supply Co. 
Midland Computronic Corp. 
Mt. Clemens The Computer Store 
Niles Niles Radio Supply 
MINNESOTA 
Duluth Northwest Radio of Duluth 
Hopkins Heathkit Electronic Center 
St. Paul Heathkit Electronic Center 
MISSOURI 
El Dorado Springs Beckman Electronics 
MONTANA 
Billings Conley Radio Supply 
Bozeman Electronic Service & Dist. 
NEBRASKA 
Lincoln Altair Computer Center 
Lincoln Scott Electronic Supply Inc. 

NEBRASKA (Continued) 
Omaha Heathkit Electronic Center 
Omaha Omaha Computer Store 
NEVADA 
Las Vegas Century 23 
NEW JERSEY 
Brick town Radio Shack Associate Store 
Cherry Hill The Computer Emporium 
Pompton Lake Computer Corner 

of New Jersey 
Ramsey Typetronic Computer Store 
NEW MEXICO 
Las Cruces Mannie's Electronic Supply 
NEW YORK 
Endreell Computer Tree Inc. 
Kingston Greylock Electronics 
New York Computer Mart of New York 
Troy Trojan Electronics 
Utica Am.Com Electronics 
NORTH CAROLINA 
Boone Alpha Digital Systems 
Durham Futureworld 
Greensboro Byte Shop 
Raleigh Byte Shop of Raleigh 
NORTH DAKOTA 
Fargo The Computer Company 
OHIO 
Bucyrus Mead Electronics 
Cincinnati Heathkit Electronic Center 
Columbus Heathktt Electronic Center 
Dayton Altair Computer Center 
Reynoldsburg Universal Amateur Radio 
OKLAHOMA 
Oklahoma City Bits. Bytes & Micros 
OREGON 
Albany Oregon Ham Sales 
Coos Bay Herrick Electronics 
Portland Portland Radio Supply 
Salem Computer Pathways 
PENNSY LAVAN IA 
Hershey Microcomputer Systems Inc. 
Pittsburgh Heathkit Electronic Center 
York G.Y.C. Company 
RHODE ISLAND 
Cranston Jabbour Electronics City 
Pawtucket Jabbour Electronics City 
TENNESSEE 
Chattanooga William's Data Comp Div, 
Clarksville Masstronics 
Cookeville Wagnon's Stereo Center 

TENNESSEE (Continued) 
Knoxville Byte Shop 
Neste ville Electra Distributing Co. 
TEXAS 
Amarillo Computer Encounters Inc. 
Dallas CompuShop 
Houston Altair Computer Center 
Houston Compu$ hop 
Houston Interactive Computers 
San Antonio Sherman Electronics 

Supply Inc. 
UTAH 
Midvale Heathkit Electronic Center 
Provo Alpine Electronic Supply Co. 
VIRGINIA 
Alexandria Computer Hardware Store 
Alexandria Heathkit Electronic Center 
Charlottesville Lafayette Radio 
Hampton Lafayette Radio 
Norfolk Avec Electronics Corp. 
Richmond Avec Electronics Corp. 
Roanoke The Computer Place 
Virginia Beach Heathkit Electronic Center 
WASHINGTON 
Lxngnew Progress Electronics 
Moses Lake Ron's Electronics 
Pasco Riverview Electronics 
Seattle Amateur Radio Supply 
Seattle GCom 
Seattle Empire Electronics 
Spokane Personal Computers 
Tacoma C & G Electronics 
WEST VIRGINIA 
Morgantown Electro Distributing Co. 
Wheeling Lafayette Radio 
WISCONSIN 
West Allis Olson Electronics 

CANADA 
Alberta (Calgary) The Computer Shop 
Ontario (Willowdale) Home Computer 

Centre 
Quebec (Montreal) Wang's Microcenter 
ENGLAND 
Berkshire NewBear Computing Store 
GUAM Marianas Electronics 
PANAMA 
Panama City Sonitet, S.A. 
SINGAPORE Inter.trade (PTE) Ltd. 
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ASK YOUR ELECTRONICS STORE TO STOCK JIM-PAK® TODAY!! = c w 

JIM-PAK® 1021 HOWARD AVENUE, SAN CARLOS, CALIFORNIA 94070 (415) 592-8097 
J 
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LETTERS 
continued from page 14 

C8 will charge instantly to this new level 
and will stay there even if S1 is released. 
We now have a stable state and the clock 
will stay on indefinitely. 

My solution was to place an SPST toggle 
switch in parallel with C9. Closing the 
switch and activating S1 will cause the 
clock to stay on indefinitely (for setting 
purposes). After the clock is set, open the 
switch and the display will turn off after 4 to 
6 seconds. I call this switch "Display Hold" 
on my clock. 
D. A. TABBUTT 
Las Vegas, NV 

BURGLAR ALARM FLAW 
Several years ago I built and installed a 

burglar alarm from an article in Radio - 
Electronics ( "Anti -Theft Devices," R.M. 
Marston, November, December 1976). The 
circuit was ingenious and worked well -so 
well that I later built several for friends. But 
recently I discovered a basic and serious 
flaw in this design that applies to any other 
circuits using CMOS gates as sensitive 
switches. 

The circuit takes advantage of the very 
high input impedance of CMOS gates, in 
order to use the series loop of normally 
closed switches with very low standby cur- 
rent. The switches are in series with a 22- 
megohm resistor. If all switches are closed, 
the input to the gate is pulled high; if any 
switch opens, the 22- megohm resistor pulls 

the input low, triggering the alarm. 
The system I installed in my apartment 

uses conventional magnetic reed switches 
with exposed screw terminals. The apart- 
ment was painted recently by a sloppy 
housepainter using water -based latex 
paint. Several days afterward, quite by 
accident I discovered the alarm would not 
trigger if a particular door was opened. 

A careful investigation revealed some 
paint had been slopped over the screw 
terminals of the reed switch. While the top 
surface of the paint was dry and measured 
infinite resistance, the underside of the 
peeled -off chip was evidently still damp 
and showed a series resistance of only 
300K across the 1 -inch span between ter- 
minals. 

Since this 300K resistance was shunting 
the open switch, the alarm system inter- 
preted it as a closed door. I don't know how 
long it would take for the paint to dry 
enough to increase its resistance to the 30 
megohms or so that would be required to 
allow the circuit to function normally. 

But this suggests a more serious prob- 
lem. Any moisture across the screw termi- 
nals would shunt the open switch to the 
point where the circuit would not trigger! 
Readers who have installed alarms using 
this circuit should be warned to do one of 
two things: 

1. Decrease the value of the pulldown 
resistor from 22 megohms to no more than 
50K. Unfortunately, this will increase stand- 
by current to about 250 AA, but it will 
prevent dampness and condensation from 
defeating the system. OR . . 

2. Paint, spray or otherwise completely 
insulate the terminals on all sensor switch- 
es with a non -water -based paint or lacquer 
to prevent them from being shunted by 
moisture. 
ROBERT R. LEVINE 
New York, NY 

CB REPAIR INFO WANTED 
Your Jack Darr service format is one of 

the finest columns in any electronics maga- 
zine. I have been using the column for years 
in my TV servicing and have found many 
service troubles, thanks to Mr. Darr. 

Now I have branched off into CB repair, 
and the same type of service format would 
be very useful. You definitely don't have 
enough information (in some months, none 
at all) or articles regarding CB's. I would 
think there would be more readers inter- 
ested in CB's than in microprocessors, etc. 
Please stick more with the items the con- 
sumer on the street is likely to have. 
CHET WHEELER 
Bethlehem, PA 

FUTURE DEVICES 
Your April 1979 editorial was a well - 

produced mini -history lesson that many 
have probably taken for granted. Concern- 
ing the last paragraph about future prod- 
ucts, I would probably not be able to fill the 
bill on dreaming; however, since you did 
ask: 

I have been visualizing the day when our 
energy problems could be reduced to per- 
haps 10% of what they are now. To help this 

continued on page 22 

Exclusive Sheldahl 
FLEE (SW1iC11® kits 

With scissors, modify the 
.030 thick, non -tactile panel 
into water /dust resistant 
switching module. Kit in- 
cludes design guidelines, 
instructions, Sheldahl 
membrane switching 
panel, flexcircuit connec- 
tor, press -on nomencla- 
ture and RFQ checklist. 
Production quantities cost 
less. Pressure sensitive back 
9 key kit (1x9) 

$9.00 r- 
I Please send me 

16 key kit (4x4) 

$10.00 

16 key kit(s) short to ground 
at $10.00 each. crosspoint 

9 key kit(s) E short to ground 
at $9.00 each. E crosspoint 

I enclose a check or money order for my FLEXSWITCH kit order, 
Name Title 
Company 
Address 
City State Zip 

Sheldahl Electrical 

sr] Sheldahl PrO. Box 1701SNorthfield, MN 55057 

THE BIG PLUS + 
Graphic Equalizer 

ASSEMBLED 

$18995 

KIT 
$9995 

! 1 1 

A111 
, t 1 
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LOADED with Quality Features! 

Stereo ... Eleven Bands Per Channel Extremely Low 
Noise & Distortion LED Peak Indicators Center Detent 
( "flat ") sliders Built -in "record" Switching Line and Micro- 
phone Level Inputs /Outputs Regulated Power Supply 
Fully Guaranteed Horizontal or Vertical Cabinets Kit or 

Fully Assembled Plus Much, Much More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 

AARON -GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tustin, California 92680 

Yes! I've enclosed $ RUSH me: end 
cabinet brochure assembled equalizers at $189.95, p.p.d 

unassembled equalizer kits at $99.95, p.p.d Horizontal (flat) Vertical (upright) 
California residents include 6 sales tax 

Visa. & Master Charge orders accepted 
Name 

Address Card No 
Exp. Bank 

City State Zip Date No 

Dealer inquiries incited 
CIRCLE 10 ON FREE INFORMATION CARD 



sophisticated soldering of space-age 
heat- & vollage-sensìtive components 

DEMANDS THE RELIABILITY OF 

Weller controlled output Irons and stations 
Modern, ultra- sophisticated electronic technology calls for totally dependable soldered connec- 
tions. This requires not only sensing the soldering tip temperature, but applying and removing 
wattage at precisely the right moment to control the selected operating range of the iron. 

That, in a nutshell, is what the Weller family of Controlled Output Soldering Equipment is 

all about. And that explains how it can avoid defects in soldered connections and damage to 
heat- and voltage -sensitive components and substrates, as well as deteriorating over -exposure 
from needlessly long soldering contact. In other words, dependence on the human element is 

eliminated. But there are other significant benefits from the Weller controlled output soldering 
technique. Soldering tips last longer. Much longer. And power consumption is less than that 
of uncontrolled irons. 

What's the secret of Weller's controlled output? It's really no longer a secret. Today it's 
a time -proved principle: Closed loop, low voltage circuitry and a ferromagnetic sensor control 
temperature at a pre -selected range. Sounds simple? It is. That's why it's totally reliable! 

Ready to meet the whole Weller Temperature Controlled family? This way, please for a 

brief introduction to the members presented below. 

!IMF VOLTAGE PORTABLE IRONS 

Models W60 and W100: 60 and 100 watts. Operate from 

120V outlet. Interchangeable 600, 700, and 800 °F tips, 
grounded and non -grounded, available in 9 sizes. Optional 
de- soldering adaptor and non- heat -sinking tool holders. 

Include iron holder, tip -wiping sponge and receptacle, 
power on -off switch with indicator light, stepdown 
transformer dropping power to 24V in heating element, 
positive tip -grounding to prevent build -up of electrostatic 
charges that injure delicate components, non -burnable 
silicone rubber cord, and dozens of other Weller 
quality features. 
Model WTCPN: Plug -in pencil soldering iron with 
comfort -cool heat shield, 17 available styles and sizes of 
interchangeable tips for 600, 700, and 800 °F temperature 
control. integral tip storage tray. 120V, 60Hz, 60W. 
Optional de- soldering adaptor. 
Model MP: For precision soldering of miniaturized 
electronics, especially PC mirk. Plug -in, true pencil shape 
650 or 750°F iron with 1 /s" clam. tips available in 8 sizes 
and styles. 120V, 60 /40Hz, 22W. 
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Model DS100: De-soldering and re- soldering unit 
designed for PC board repair and re -work lines. Utilizes 
interchangeable 600, 700, and 800 °F soldering tips 
and interchangeable 700 or 800 °F de- soldering heads. 
Complete with lootswitch, twin safety tool holder, vacuum 
adjustment gauge, and cleanable, replaceable see -thru 
solder collector 8 de- soldering tiplet sizes and 17 

soldering tip styles (in 3 temps) available. Operates 
from factory air and line voltage. 

Yes, of course, the entire family is UL listed 
and OSHA compliant. Now that you've 
been introduced, any leading electronic 
distributor will display the units and fill you 
in on all the features. For technical 
information and consultation, write the 
factory on your company letterhead. 

MO 

a,......---' 

TheG,operGroup 
Electronics Division 

.. .. . XCEL' 
1'u [lUX "[8 APE NOR CARCJLINA27502 919,362 7511 



You gotta 
shop around. 

When you do,you'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. 



When you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price -why not 
save money? 

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

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

If you talked to some of our 
graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discoveries - on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto-Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them - before you 
start using them! 
How practical 
is the training? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do it. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training .. . 

With CIE's 
Experimental 
Electronics 
Laboratory... 

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

When you build your 
own 5 MHz Triggered- 
Sweep, Solid -State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Diagonal 
Solid -State Color TV you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

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

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

More than half of CIE's 
courses prepare you for the 
government- administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam 
get their Licenses! 
Shop around ... but send 
for CIE's free school 
catalog first! 

Mail the card. If it's gone, 
cut out and mail the coupon. If 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send you a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 East 
17th St., Cleveland, 
OH 44114. 

Pattern siniulat 
apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated electronics 
equipment ! 

When 
you work with a completely 

Solid -State Color 
Bar Generator - 
actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

ed. 

1776 
! 

at 17th Street. Cleveland. Ohio 44114 
Accr.died M.mb.r Notional Nom. Study Council 

ECleveland Institute 
of Electronics, Inc. 

YES . . . I'm shopping around 
for the right kind of career training 
in electronics troubleshooting - and 
CIE sounds well worth looking into. 
Please send me my FREE CIE school 
catalog - including details about 
troubleshooting courses -plus my 
FREE package of home study 
information! RE-69 

Print Name 

Address__ Apt. 

City 

State Zip 

Age - _ Phone 
(area code ) 

Check box for G. I. Bill information: 
LI Veteran Active Duty 
Mail today! 



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

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

2 

Calectro has parts and accessories: 
printed circuit materials, tools, meters, 
testing devices, equipment boxes, 
sockets, switches, IC's, transistors, rec- 
tifiers, lugs, fuses, bulbs, wire, connec- 
tors, terminals, jacks, transformers, and 
lots more - everything you need to 
complete your project. And you'll find 
more of the parts you want at your 
Calectro store than anywhere else. 

Calectro has literature: the Calectro 
Handbook -a valuable guide and 
product reference for the experi- 
menter, hobbyist, audiophile, techni- 
cian, and student; plus handbooks on 
semiconductors, circuits, and more! 
Coming soon: a new Calectro Hand- 
book, a compendium of popular 
project ideas. 
Whatever you need in electronics, 
your Calectro distributor is your 
surest, finest source! 

Calectro 
LProducts of GC Electronics, Rockford, IL 61101 

LETTERS 
continued from page 16 

become fact, a better system of transpor- 
tation would be the chief ingredient -how 
about a transport system that operates 
over the phone lines. Sounds a little like 
"Star Trek," doesn't it? California to New 
York in two minutes? Remember, you 
said -dream!! If I get busy this week, may- 
be I'll have it in operation by, say, 2190. 
[The article on page 6 ( "New & Timely ") 
concerning the light- powered phone gave 
me the idea.] 

And we just loved the Solar- Powered 
Night Light. As I see it, this should be the 
first practical perpetual motion machine. 

Now, how about an LED on a giant scale 

to be used for illumination? What a savings 
in power consumption for street lights, 
home lighting, etc. And then, how about a 
fiber -optic cable system to reduce power 
even more for street lights by putting one 
LED cluster in a 10 -block sector and 
cabling to the immediately surrounding 
blocks? 
DAVID HARTMAN 
Portsmouth, VA 

WIRE -WRAP TECHNIQUES 
Thank you for an excellent presentation 

of my article "PC /Wire -Wrap -New Con- 
struction Technique" (Radio -Electronics, 
February, 1979). 

However, while all basic principles of 
combined wire -wrap and PC board design 
of tr! -level technigues have been included 
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in the article, your drawing of the 2102 PC 
board on page 54 (Fig. 1) does not make 
clear the breakpoints of the data -in and 
data -out pins. The top side of the PC board 
design shows clearly the breakpoints for 
1K (18 IC's) enable lines, but the drawing 
will still have to show the breakpoints for 
each data input /output pin. A drawing of 
the bottom side of the PC board for the 
2102 memory IC would have made this 
important detail clear. 

Each 2102 IC must have an isolated wire - 
wrap foil pad. These pads are made by 
cutting the final etched PC line, just as the 
enable lines were separated. The final data 
lines are then connected for each input or 
output data bit by wire -wrap process. The 
data -bit 1 input requires eight wire -wrap 
connections, and the data -bit 1 output also 
requires eight wire -wrap connections. 

Also the drawing of the edge connections 
in Fig. 1 for the wire -wrap circuits is 
misleading. The correct edge- connection 
pattern would have the following connect- 
ing points: 10 address lines, 1 positive line, 
1 ground line, 8 enable lines for an 8K 
board by 1K increments, 8 Data Input Lines 
and 8 Data Output lines. The correct edge - 
connector pattern, then, is 36 individual 
connections for the wire -wrap points. 

I hope this omission can be corrected 
since Fig. 1 only lacks the data line break- 
points of the bottom side of the PC board 
and the correct 36 -line edge connections. 
Readers who use the drawing as shown will 
not have all the data that is needed to make 
this tri -level technique work; corrected 
drawings will help them beat the "wire - 
wrap jungle." 
JAMES E. TEMPLE 

ELECTRONIC EQUATION 
Mr. Ecklin's letter ("Letters," Radio - 

Electronics, April, 1979) about the "elec- 
tronic equation" appears to correctly chal- 
lenge the now -sacred law for the conserva- 
tion of energy. Today's permanent mag- 
nets last for decades and off- the -shelf 
magnets easily lift 25 times their weight in 
iron, while most lodestones could not lift 
their own weight. 

We now have tiny IC's for 16 -bit comput- 
ers with many thousands of active circuits 
on them that draw a total current in milli- 
amperes. Even with this high efficiency, 
IBM is researching superconducting de- 
vices for even higher efficiency and speed. 
It is hard to guess how little power would be 
required to stop a magnetic field with a 
superconductor as Mr. Ecklin has sug- 
gested. It is also difficult to imagine a direct 
correlation between a 25 -lb. magnet that 
could cause antigravity to over 600 lbs. of 
iron, and turning a superconductor on and 
off below the magnet's pole faces. 

Maybe a magnet can store an unending 
supply of potential energy if we can divert 
or stop its magnetic field at will. So far we 
know of no way to stop or divert a gravita- 
tional field to create perpetual motion de- 
vices. One paragraph in a letter to Radio - 
Electronics may solve our energy crisis in 
spite of a well -proven law of science. 

(By the way, Mr. Ecklin has informed me 
that the Doppler equation as shown in his 
letter was wrong; the last equal sign should 
have been a minus sign -i.e., d = wf - 
c. ) 
DALE BERG 
Annapolis, MD R -E 



TUNER 

SAME DAY 

SERVICE 

SERVICE 
TSC 

CORPORATION 

ONE YEAR 

GUARANTEE 

Tke Coiltrcuty 01( I+idepe«dewf, prtobeeeioKaQa 

Better Quality Personal Attention 

/ì iN 

SUBSTITUNER 

TSC PROVIDES YOU WITH A COMPLETE 
SERVICE FOR ALL YOUR TELEVISION 

TUNER REQUIREMENTS 

TUNER REPAIRS 

UNIVERSAL 
REPLACEMENT 

Faster Service 

MODULES 
HEADQUARTERS BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812/334 -0411 
ALABAMA BIRMINGHAM, ALABAMA 35212 5623 1st Avenue, North Tel. 205/592 -9150 
ARKANSAS LITTLE ROCK, ARKANSAS 72204 4200 -C Asher Ave. Tel. 501/661 -0393 
CALIFORNIA MODESTO, CALIF. 95351 123 Phoenix Avenue Tel. 209/521 -8051 

NATIONAL CITY, CALIF. 92050 117 East 8th Street Tel. 714/477 -8746 
NORTH HOLLYWOOD, CALIF. 91601 10654'/ Magnolia Boulevard Tel. 213/769 -2720 
SAN MATEO, CALIF. 94402 600 S. Amphlett Boulevard Tel. 415/348 -3292 

FLORIDA TAMPA, FLORIDA 33606 1505 Cypress Street Tel. 813/253 -0324 
FT. LAUDERDALE, FLORIDA 33309 3841 N.W. 9th Avenue Tel. 305/566 -4882 

GEORGIA ATLANTA, GEORGIA 30310 646 Evans Street S.W Tel. 404/758 -2232 
ILLINOIS URBANA, IL-INOIS 61801 1005 Water St Tel. 217/384 -2052 

SKOKIE, ILLINOIS 60076 5110 West Brown Street Tel. 312/675 -0230 
INDIANA INDIANAPOLIS, INDIANA 46204 112 West St. Clair Street Tel. 317/632 -3493 

SOUTH BEND, INDIANA 46628 1709 Stocker Place Tel. 219/288 -8918 
KENTUCKY LOUISVILLE, KENTUCKY 40217 4:t7 Dahlem Ctr. 826 Eastern Pkwy Tel. 502/452 -1191 
LOUISIANA SHREVEPORT, LOUISIANA 71104 2423 Southern Ave Tel. 318/221 -3027 
MASSACHUSETTS SPRINGFIELD, MASSACHUSETTS 01109 144 Boston Rd Tel. 413/788 -8206 
MISSOURI ST. LOUIS, MISSOURI 63132 9577 Page Avenue Tel. 314/429 -0633 
NEVADA LAS VEGAS, NEVADA 89102 1114 South Casino Center Bled. Tel. 702/384 -4235 
NEW JERSEY TRENTON, NEW JERSEY 08638 1139 Pennsylvania Avenue Tel. 609/393 -0999 

JERSEY CITY, NEW JERSEY 07307 454 Central Avenue Tel. 201/792 -3730 
NEW YORK ROCHESTER, NEW YORK 14606 25 Howard Road Tel. 716/647 -9180 
NORTH CAROLINA GREENSBORO, N. CAROLINA 27405 2914 East Market Street Tel. 919/273 -6276 
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road Tel. 216/741 -2314 
OREGON PORTLAND, OREGON 97210 1732 N.W. 25th Ave., P.O. Box 10141 Tel. 503/222 -9059 
PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 15209 515 Grant Avenue Tel. 412/821 -4004 
TEXAS DALLAS, TEXAS 75218 11540 Garland Road Tel. 214/327 -8413 
CANADA ST. LAURENIT, QUEBEC H4N -2L7 305 Decarie Boulevard Tel. 514/748 -8803 

CALGARY, ALBERTA T2H -1Y3 P.O. Box 5823, Station "A" Tel. 403/243 -0971 

If you want to branch out into the TV Tuner Repair Business write to the 
Bloomington Headquarters about a franchise. 
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Sinclair Radionics Model 
DM350 DMM 

CIRCLE 101 ON FREE INFORMATION CARD 

THE NAME OF SINCLAIR RADIONICS HAS BEEN 

familiar in England for quite a while. Now it's 
appearing in the U.S. The company is Sinclair 
Radionics, Inc., 66 Mt. Prospect Avenue, Clif- 
ton, NJ 07015. 

The unit I tested was the model DM350 
bench digital multimeter (shown). This unit is 
one of a pair; the model DM350 has a 3.5 -digit 
display and the model DM450 has a 4.5 -digit 
display. Otherwise, the meters are identical, 
except for the greater resolution of the 4.5- 
digit model. 

The meters measure AC or DC voltages 
from 200 mV up to 1200 volts DC or 750 volts 
AC in six ranges; AC or DC currents from 2.0 
µA to 10A. A separate input jack is included 
that can handle up to 20A for up to 10 seconds. 
Resistance can be measured from 200 ohms to 
30 megohms on six ranges. Overrange is indi- 
cated by the display being blanked, except for 
the left -hand digit that displays a "1." 

Some unusual switching is used. When you 
read "6 ranges" and then notice there are only 
five voltage pushbuttons on the range selector, 
you start wondering. Then you read the 
instructions, and the mystery clears up. A 
special 2000 -mV range can be used that has a 
tremendously high input impedance -greater 
than 1000 megohms. To set up this range you 
press both the volts and milliampere buttons 
simultaneously, and then you release all the 
range pushbuttons. The display is in millivolts 
divided by 10. 

On DC and AC current ranges, you do the 
same thing: the lowest range pushbutton is 200 

A. A 2-SA scale is produced by pressing the 
V and the mA pushbuttons in plus the 200 - sA 
pushbutton. For a 20 -µA scale, press the 20V 
pushbutton. 

Autozeroing is used on all ranges. On the 
lowest resistance range, shorting the test leads 
displays the lead resistance -typically 0.3 
ohm. For precise readings, subtract this value. 
Accuracy on the DC voltage ranges is 0.1% on 
the three lowest ranges and 0.25% on the high- 
er ranges; for AC voltages, 0.25% on the low 
range and 0.4% on the higher ranges; and for 
AC or DC currents, accuracy is typically 0.2 %. 
Ohmmeter accuracy is 0.2% on all ranges. 

The model DM350 provides overload pro- 

tection up to 1200 volts DC on all ranges, and 
to 750 volts AC on the AC ranges. The 
ohmmeter withstands up to 400 volts peak AC. 
Current ranges are protected by a 2A fuse 
(located in the back panel) except for the 10- 
amp range, which is not fuse protected. 

The model DM350 is housed in a small flat 
plastic case that measures 10 inches wide but is 

only I .5- inches high. Despite the compactness 
of the DMM, the panel is easily accessible, and 
the pushbuttons are large enough and spaced 
far enough apart so that they are easy to hit. 
The displays are 7- segment LED's that are 
bright enough to read at any practical distance. 
The test leads (which are included) plug into 
three jacks at the far right of the panel, out of 
the way. A bail -type carrying handle doubles 
as a bench rest to hold the panel at the best 
viewing angle. 

Power is provided by four built -in dry "C" 
batteries or from an AC adapter. The batteries 
are located under a sliding cover on the back of 
the unit. A selector switch on the back allows 
you to choose either disposable or rechargeable 
batteries. When the switch is in the disposable 
position, the internal batteries are discon- 
nected when the AC adapter is plugged in. If 
rechargeable batteries are used, just set the 
switch to the rechargeable position, and the 
battery charge is maintained while the unit is 

plugged in. A low- battery condition is indi- 
cated by the whole display flashing; this means 
the batteries are down to 4.4 volts: However, 
accurate measurements can still be made for a 
few minutes before errors occur. 

These DMM's are manufactured in En- 
gland, and the workmanship looks good. Inci- 
dentally, if you misplace the manual, a label on 
the bottom of the case gives complete informa- 
tion on all ranges and functions. This is a very 
handy little instrument, at a reasonable price - 
$139. 

PTS Model 8001 
Component Analyzer 

CIRCLE 102 ON FREE INFORMATION CARD 

PTS ELECTRONICS, INC., (BOX 272, BLOOMINGTON, 
IN 47401) has added test equipment to its 
TV tuner repair and module rebuilding ser- 

vices. There are several units. One of these is 
the model 8001 Component Analyzer. It's a 
compact instrument that is easy to run. All you 
need is a scope (of any kind) and connect the 
model 8001 to its vertical and external hori- 
zontal inputs and off you go. Calibration and 
setup are fast. Adjust the scope's vertical gain 
plus the horizontal calibration control on the 
analyzer and there you are. 

The model 8001 can be used for tests on all 
solid -state components, such as transistors, 
diodes, etc. On a good diode or transistor junc- 
tion, the analyzer shows a sharp right -angle 
pattern. A rounding of the angle shows there is 
leakage. A straight vertical line indicates short- 
ed parts; open circuits show up as a horizontal 
line. Here's a quick check before starting: 
short the test leads together, a vertical line 
shows. If the circuit's open, then a horizontal 
line appears. 

The model 8001 can be used for in- circuit 
transistor testing. The patterns will differ from 
the out -of- circuit patterns, but the characteris- 
tic sharp angle will be there. The patterns are 
distinctive enough to indicate whether the 
component is bad or good. Several manufac- 
turers have adopted this testing method, and 
their service manuals show the typical patterns 
that are found in various stages. 

A good resistor shows a straight diagonal 
line. The angle varies with the value of resis- 
tance. A good capacitor will show an oval or a 
round pattern. Large capacitors have very low 
impedance. The model 8001 has a LOW -MED- 

HIGH range switch to check any size. Many 
low -frequency inductors, such as power trans- 
formers, vertical- output transformers, chokes, 
etc., can be checked for shorts. If the winding 
is good, the analyzer will show a definite ellipse 
or even a circle if the inductance is high 
enough. If the component has shorted turns, a 
straight vertical line appears, and you cannot 
get a loop at any range- switch setting. Check 
the analyzer on a few good parts and you'll 
discover what to look for. 

This instrument is useful for making A B 
comparisons between identical circuits. In a 
stereo amplifier with one bad channel (a com- 
mon fault), the same stage and junctions can 
be cross -checked between the working channel 
and the bad one. Here again, check some work- 
ing circuits and observe what the patterns look 
like. 

The front panel of the model 8001 contains 
all the controls. The scope is connected to the 
horizontal and vertical jacks, and the test leads 
(provided) go to two universal binding posts. 
These binding posts are colored red and black, 
but the model 8001 has no polarity. Hook up 
the leads one way, the angle goes up and to the 
right; reverse the leads, the angle goes down 
and to the left; but the sharp angle remains. 
The scope's vertical -gain control sets the 
length of the vertical line; the horizontal cali- 
bration control on the 8001 front panel adjusts 

continued on page 26 



looking for a more 
meaningful relationship 

with your computer? 
Learn to speak 

its language with 
easy -to -use Heathkit" 

Computer Language Programs. 
Heathkit Self- Instruction Program for ASSEMBLY Language Programming. 

Use the full capacity of your computer. 
Execute programs faster. 

Store more in less space. 

ASSEMBLY Language lets you do everything your computer 
is capable of doing. It's the most versatile, most powerful 
language you can use. 

ASSEMBLY includes a mnemonic for every machine oper- 
ation. No time is wasted interpreting, so programs run 
much faster. 
ASSEMBLY makes more efficient use of memory. It stores 
in less space because codes are shorter, more explicit. 
The Heathkit Self- Instruction Program teaches you to pro- 
gram your computer in ASSEMBLY Language. You learn 

at your own pace through a special text designed for self - 
study. An exercise workbook provides hands -on experience 
with programming exercises performed by you on your com- 
puter. You learn in a way that's fast, fun and thorough. 

The Heathkit Program is designed for computers using the 
popular 8080/8085/Z80 microprocessor series. This includes 
the Heathkit H8, H88 and H89 Computers. The concepts of 
the program, however, can be applied to any computer. 

Now's the time to learn the language that puts you in total 
command of your computer's full potential. Send today 
for the Heathkit Self- Instruction Program for ASSEMBLY 
Language. 
Order No. EC -1108: $49.95, plus shipping and handling. 

Heathkit Self- Instruction Program for BASIC Language Programming. 

Easiest of all languages to use. 

Now easiest of all to learn. 

More programs are written in BASIC than any other lan- 
guage. Because it uses English statements and commands, 
it's the easiest to learn and the easiest to use. 

When you know BASIC you can adapt and run hundreds 
of existing programs. You can exchange programs with 
others. And you can write your own programs for your 
specific needs. 

In 14 easy -to- follow segments, the Heathkit Program covers 
all formats, commands, statements and procedures. A 
special workbook provides programming instructions and 
experiments performed on your computer. You learn practi- 
cal problem -solving techniques. 
Until you know BASIC, you're missing the full selection of 
programs available to you. Send today for the Heathkit Self - 
Instruction Program for BASIC Language. 
Order No. EC -1100: $39.95, plus shipping and handling. 

Send Today or Phone for faster service on VISA and Master Charge. 616 - 982 -3411 
Heath Company, Dept. 020 -562 Benton Harbor, MI 49022 

Heath Company 
Dept. 020 -562 
Benton Harbor, MI 49022 SHIP MY ORDER TO: 

Name 

Address 

City 

(please print) 

Zip 

State 

MONEY -BACK GUARANTEE 
OF SATISFACTION 

If you are not completely satisfied 
with the EC -1100 BASIC Program or 
the EC -1108 ASSEMBLY Program, 
simply return programs for a full 
refund of purchase price. 

HEATH 

Schlumberger 
PLEASE RUSH ME: 

ASSEMBLY Language 
EC -1108 $49.95, plus $2.60 shipping & handling. 

BASIC Language 
EC -1100 $39.95, plus $2.40 shipping & handling. 

Total price 
Michigan residents add 
4 %, sales tax 
Add shipping & handling 
Total enclosed 

check money order Heath Revolving Charge Or charge my VISA /BankAmericard 
Master Charge 

Account No Expiration Date 

Signature x 
(NECESSARY TO SEND MERCHANDISE) 

Prices are mail order and subject to change without notice 

I 

I 

I 

I 

I 

I 
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the length of the horizontal line. The pattern 
will get smaller as you switch from HI to Low 
on the RANGE switch. If the pattern becomes 
too small, just reset the horizontal calibration 
and vertical gain controls. The size makes no 
difference. 

This is a simple but handy instrument that 
can be very accurate when used properly. It 
doesn't take long to set up, and it is priced at 
$54.95. R -E 

Apple Disk ll 
Floppy Disc System 
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OWNERS OF THE APPLE II COMPUTER (APPLE 

Computer, Inc., 10260 Bandley Drive, Cuper- 
tino, CA 95014) now have an alternate to their 
cassette tape system for saving programs and 
data. The Disk II system allows fast, reliable 
storage on standard 5'/4 -inch minifloppy dis- 

kettes. Up to 14 disc drives can be connected to 
the Apple II for access to nearly 1.6M bytes of 
data. The DOS (Disc Operating System) is 

activated via a PROM -based bootstrap loader 
and master diskette supplied by Apple. The 
DOS adds the following commands: OPEN, 

CLOSE, READ, WRITE, SAVE, LOAD, EXEC, RUN, 

APPEND, RENAME, POSITION, VERIFY, CHAIN, 

LOCK, UNLOCK, DELETE, MON, NOMON, MAX - 

FILES, CATALOG, INIT, BSAVE, BLOAD, BRUN, FP, 

and INT. 
The Disk II consists of a controller card that 

plugs into one slot of the Apple II mother- 
board, a modified Shugart SA -400 disc drive, a 
system software diskette, a blank diskette and 
instructions. The packaging of the drive is 

excellent; the color -coordinated steel cabinet 
fits nicely on top of the computer. One control- 
ler card handles two drives; so up to a maxi- 
mum of seven controllers can be used. Each 
drive is then referred to by its number, D, and 
by its controller's slot number, S (e.g., D1 and 
S6). Once a drive has been accessed, these 
values default to that drive until they are 
explicitly changed. Included on the software 
diskette is a game program, ANIMALS that 
demonstrates very nicely how the disc can be 
used to store data. 

Using the Disk II is a breeze. Programs save 
and load by name, and about 10 times faster 
than by cassette. Thus, to store a program on 
the disc, you simply type SAVE <file name >, 
where <file name> is any name you select for 
the program. The DOS automatically keeps a 
directory of all files; these files can be seen by 
using the CATALOG command. The CATALOG 

command also shows the nature of the file 
(BASIC, Applesoft, machine code, or text), 

whether the file is protected, and also gives you 
some indication of the file length. Using the 
LOCK command protects files from accidental 
change or deletion. 

The command list gives a fairly good indica- 
tion of the power of the disc system. Particu- 
larly noteworthy are the EXEC, FP and INT 

commands. The EXEC command is similar to a 
RUN command except that the indicated file 
may contain entries not normally allowed in a 
BASIC program; for example, the HIMEM: 

command used to run many programs (i.e., the 
Apple Startrek game). Normally, such a pro- 
gram must be loaded into the computer and a 
HIMEM: command issued to set memory point- 
ers correctly before it is run. Using the EXEC 

command allows such a program to be run 
from the disc just like any other program. 

Another good feature of the disc is that the 
floating -point BASIC (Applesoft) is always 
handy and can be loaded within 8 seconds. For 
convenience, the commands FP and INT are 
used to switch between BASIC's. When a 
program is loaded from the disc, the computer 
checks which BASIC it was written in, and 
then loads Applesoft (or selects the Applesoft 
firmware card when installed) if necessary. 
Incidentally, this Applesoft is actually Apple - 
soft II, an improvement over the original 
version. The DOS also allows a program to 
begin executing immediately after booting for 
a turnkey type of operation. 

The DOS however has two flaws; its inabili- 
ty to CHAIN Applesoft programs, and the lack 
of any password security for files. While this 
last feature is of little value to most home - 
computer hobbyists, it is very important in 

continued on page 33 

Kleps 10 - 20 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
KUpe 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.59 

Kleps 20. Same, but 7" long. $1.69 

Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.99 

Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.89 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $1.09 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .99 

All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Kleps 1 

Full Features 
s u u Yet Portable 

$850 
includes probes 
and front cover 

Say "Hello" to an excitingly new 15 lb., 15 MHz 'scope. 
Smart looking and really convenient - only 51/4" high yet 
features a large, bright 10cm x 8cm rectangular CRT. 

Check this capability: Versatile triggering in excess of 
25MHz, 2mV sensitivity, differential mode, and much more. 
Quality? You Bet! Backed by Exclusive Gould 2 -yr. warranty. 

It's a winner! Call us for the full story on the 0S255. 
For free brochure call: TOLL FREE NUMBER (800) 325 -6400 
In Missouri (800) 342-6600 

Gould Inc., Instruments Division 
3631 Perkins Ave.,Cleveland,OH 44114 

An Electrical /Electronics Company 
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RCOLOR 
WIRE CUTTING AND 

STRIPPING DISPENSER 



Train with NTS for the 
MicroComputers, digital 

the first name 

Microcomputers 
. ry:.:.,. 

. ...O. 
oto . o .:d ....,... 

..dllM MOON. 

The world of electronics is daily becoming more 
challenging. Technology is growing more. specialized, 
and the importance of digital systems increases 
every day. Test instruments, home entertainment 
units and industrial control systems are all going 
digital. And now, NTS training programs include a 

wider choice of solid -state and digital equipment than 
ever before offered in any home study course: 
Advanced NTS /Heath digital color TV (25" diagonal 
with optional programming capability), NTS /Heath 
microcomputer, digital test equipment, digital stereo 
receiver (70 watts per channel), NTS compu- trainer, 
plus much more state -of- the -art equipment to make 
your training exciting and relevant. 

The equipment you receive with NTS training 
programs is selected to provide you with a solid 

background in electronic systems. Kits and lessons 
are designed to work together to demonstrate 
electronic principles and applications. The kit -building 
not only shows you how electronic hardware 
functions, but how various circuit designs accomplish 
different purposes. Your lessons guide you through 
any number of experiments associated with many 
projects. This is the Project- Method, and it works. 
Step -by -step, you learn how and why digital 
electronics has become a part of our world, and the 
even bigger role it is sure to play in the future. 

Whether you are looking for training in Consumer, 
Commercial, or Industrial electronics, NTS offers 
fourteen courses, some basic, many advanced, in 

several areas of electronics. An all -new full -color 
NTS catalog shows you what each course covers, 



electronics of the future. 
systems and more...from 
in home study. 

Simulated TV Reception 

and every piece of equipment included. 

Send for it today, and see for yourself what's really 
happening in electronics training technology at NTS. 
Find out how much has changed, and what new 
directions the field is taking. You'll probably want to 

be a part of it. 

It's free. Just mail the card or coupon. Today. 

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

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 

E - - 
NATIONAL TECHNICAL SCHOOLS Dept. 2 

4000 South Figueroa Street, Los Angeles, California 90037 

Please send FREE Color Catalog and Sample Lesson. 

Li Color TV Servicing 
E113 & W TV and Radio Servicing 
H FCC License Course 
L Electronic Communications 
C Electronics Technology 
L Audio Electronics Servicing 

Digital Electronics 
C, MicroComputers /MicroProcessors 

I 
I 
I 
I 
I 
I 

I 

Name 

Address 

Apartment Number 

City 

State 

Age 

Check if interested in G.I. Bill information. 
LimCheck if interested ONLY in classroom training in Los Angeles. ---- - - - -- 
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Meet Super Grip Il, the great new test clip 
from A P Products. 

New narrow -nose design makes 
it easy to attach on high -density 
boards. And now you can test ICs 
with only .040" between 
opposing legs. 

The new A P Super Grip Il is, without 
question, the best way there is to trouble- 
shoot DIP ICs. 

You get positive contacts. No Inter - 
mittents. No shorts. Ever. 

So it's endlessly useful to you -and it's 

New "duck bill" contacts are flat, 
won't roll on IC leads. 

Open -nose construction enables 
probe at IC leg. 

Pin rows are offset for easy attach- 
ment of probes. 

i a iN . t 

Contacts are gold - plated phosphor 
bronze. "Contact comb" construc- 
tion separates contacts with 
precision. No shorts. 

Heavy -duty, industrial -grade springs 
for firm contact pressure -and a 
good grip when pulling ICs. They'll 
keep their spring indefinitely. No 
intermittents. 

Steel pivot pin. Engineering -grade 
thermoplastic body molded around 
contact pins. Made to last! 

built to stay useful indefinitely. 
Try one. You'll find 8, 14, 16, 16 LSI, 18, 20, 

A P PRODUCTS 
INCORPORATED 
Box 1108 72 Corwin Drive 
Painesville, Ohio 44077 
Tel 216/354 -2101 
TWX 810 -425 -2250 

IfIIflilf'` 
New button -head pins keep probes 
from sliding off. (Straight pin models 
for logical connections.) 

22, 24, 28, 36 and 40 -pin models at your 
nearby A P store. (Make sure it's your A P 

store.) 
Need the address? Call (toll -free) 800- 

321 -9668. And ask for our complete A P 

catalog, The Faster and Easier Book. 

Faster and Easier is what we're all about. 
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multiuser systems such as schools or business- 
es (where many Apple II's are currently 
found). Without such file security, a program- 
mer could inadvertently (or even purposely!) 
change or destroy another programmer's files. 
Since the DOS resides in RAM, undoubtedly 
Apple and other computer companies will 
supply improved versions in the near future. 

Overall, the Disk II performed very well. I 

have transferred all my programs from tape to 
disc, which quickly filled up more than six 
diskettes (over 600K bytes), and the disc has 
operated flawlessly. Indeed, the Disk II ap- 
pears to be up to the high standards that the 
company has shown in the Apple II comput- 
er. 

The Disk II costs $595, including the con- 
troller card. Additional drives (without con- 
troller) cost $495. It should be noted that due 
to high demand, delivery may be quite slow for 
a while. R -E 

Realistic Model DX -300 
Receiver 
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AFTER A PROLONGED PROMOTION PERIOD, REAL - 

istic (Radio Shack) has now made available its 
newest entry into the hobby listening market: 
the model DX -300 general- coverage receiver. 

This receiver is continuously tuneable from 
10 kHz through 30 MHz and features a large, 
bright digital -frequency display, a frequency 
synthesizer and triple conversion. Specifica- 
tions include: a shortwave sensitivity better 
than 1 mV; an image ratio 70-80 dB down; 
AM /LSB /USB /CW detection modes; a se- 
lectivity of ±3 kHz ( -6 dB) and ( ±70 dB); 
and less than 1 -kHz drift after a one -hour 
warmup period. 

The receiver's appearance is exceptionally 
attractive with a military black finish, alumi- 
num knobs and colorfully illuminated dials. 

Since we are aware that packaging is an 
important part of salesmanship, we were eager 
to test the receiver to see whether its looks 
were deceiving. Our first reaction was one of 
disappointment. The drift rate on the sample 
receiver we tested was very rapid; it was virtu- 
ally unusable in the single -sideband or continu- 
ous -wave modes until after a lengthy warmup 
period (the specifications warn the user of 
this). 

Proper adjustment for each frequency range 
(it tunes in 1 -mHz increments) is cumber- 
some: After the frequency range to be tuned is 

selected, the megahertz dial ring must be 
tuned for best signal, and then the preselector 
must be tuned. 

Although the importance of proper adjust- 
ment of the megahertz tuning knob is not 
emphasized in the manual, the setting of this 
knob is crucial to acceptable performance. 

continued on page 34 

NOW! For the f i r s t time ... a clear, concise, understandable book 
on the Earth's most promising energy source. 

Special 

Solar ElectncityIntroductory 
Price! 
$595 

Ppa. 

140 EASY -TO -READ FACT 
FILLED PAGES 
Loaded with charts, graphs, pic- 
tures of actual solar installations - 
by World's Foremost Authority 
SOLAREX 
Most books and articles on Solar 
Energy are either jam packed with 
mind -boggling technical jargon, or 
they're so basic you can't find what 
you really want to know. 

Here for the first time -'is a definitive 
study of all the real (not blue sky) ap- 
plications of solar. written by th e 
world's leading experts . . . but 
written in everyday language so 
you can understand and put to 
work the real, significant benefits 
of Solar electricity in scores of 
practical ways, both large and small. 
Must reading for everyone from the ca- 
sual enthusiast right up to the trained 
solar professional. 

Nine Clear, Concise Chapters 
Covers everything from a glossary of 
solar electric terms, how to use cells and 
practical solar electric generators, to the 
rapidly exploding variety of industrial, 

educational, consumer, and military applica- 
tions. It also includes solar electric projects, com- 
mercially available accessories the use of solar 

cells as light sensors rather than as 
power sources, and much, much 
more 

SOLAREX Corporation 
CPD -Dept. 100 E 

I1 1335 Piccard Drive, 
Rockville, MD 20850 

Don't take our word for it! 
Take your time. In fact -take two 
full weeks. Order the book. Read it. 
See if you don't completely agree 
that this is the best Solar electric 
summary you've ever read. If not - 

simply return the book and we'll 
refund your money by return 

mail. 
Use handy coupon below or 

phone 301 -948 -0202. Dealers in- 
quiries invited. 

STOCK NO. 37005E ... $5.95 Ppd. 

r - - COMPLETE AND ORDER TODAY - 
SOLAREX CPD -Dept. 100 E. 1335 Piccard Drive, 

CORI? Rockville, MD 20850 

I Please send me copies of "Guide to Solar 
Electricity" Or $5.95 each $ 

Shipping & Handling 

TOTAL t Md. resident please add 5 %I 

50e 

Enclosed is -check _M O in amount of $ 

Name 
PlthtiE PRIN1 

Address 

LClly 
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State Zip 
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ELF II by Seltenes 

Y Write and run programs -the 
very first night -even if you've 
never used a computer before! 

You're up and running with video graphics for just $99.95 - 
then use low cost add -ons to create your own personal system 

Own a p,werl, 
that rivals home computers sold for 5 -times ELF DI's low price! 

home computer froiem ,Ian 'n' gunF' More Breakthroughs Coming Soon! 

1802COSMAC ing to, lust $9995 a price lhei gels ELF II Explodes IntoAGiant! $oonloOemhodee,d ELF II special appiroi,rYns PROM 

you up and running the very first night Master ELF II's599 95 capabilities, then mend with GIANT Programmer A D, O A Converter Controller Board and 

with your TV set for video display. BOARD to record and play back programs, edit and -debug morel 
$95.95 ELF II includes RCA 1802 B bit microprocessor address programs, communicate with remote devices and make things So don't be trapped into buying a dinosaur that's already 
able to 64K bytes with DMA, Interrupt, 16 registers. ALU. 256 happen in the outside world KLUGE BOARD to use ELF II as obsolete. An ongoing commitment to develop the RCA 1802 to, 
byte RAM. lull hex keyboard, two drgd he, output display. a controller 411( RAM BOARDS TINY BASIC ASCII KEY home computer use by Netronics keeps you right on the outer 

stable crystal clock for timing purposes, RCA 1861 video IC to BOARD LIGHT PEN. ELF BUG MONITOR COLOR fringe of today's home computer technology 
display your programs an any video mondo. or TV screen and GRAPHICS b MUSIC SYSTEM TEXT EDITOR. ASSEM Order your ELF IL direct Irom the lector, with the coo on 

Palm plug in eepanvon bus (less renneerarel to expand ELF lI BLER DISASSEMBLER VIDEO DISPLAY BOARD and- below, NebOnr[s guarantees two success, 

PHONE ORDERS ACCEPTED! 
Call (203) X54 -9375 

Netronics R &D Ltd., Dept RE -8 
333 Litchfield Road, New Milford, CT 06776 

Yes! I want my own computer! Please rush me- 
C7 RCA COSMAC ELF a language it s a learning breakthrough for engineers and laymen 

kit al $99 95 plus $3 postage and alike 55 postpaid local Enclosed 5 
handling (requires 63 10 8 voll AC Devoe, El Deluxe Metal Cabinet with plexiglas dust cover tor ELF II (Conn res add taxi 

ew.., tii.iaily i requited! 5095 postpaid 

, RCA 18011)5w 5 Manual SS postpaid 
C I am also enclosing payment (including postage 8 handling! lo' 

CHARGE IT! Exp. Dale 

Ihe items checked below' 
I Visa Master Charge 

Tom Pdtinan s Short Course On Microprocessor 8 Computer E i I want rey ELF II wired and tested with power supply. RCA 
(Bank N 

Programming leaches you lust about everything Thee is to know 1802 Users Manual and Short Course -all for lust 5149.95 plus 

await I1 I II or any RCA 1802 computer Millen in non -technical 53 oóh. Account N 

ALSO AVAILABLE FOR ELF II 

GIANT BOARD"' Irrt with cassette I/O RS 232 
:I IV 1.0 8 oil P I/O decoders for 14 separate I/O 

[, /huchons and a system monitor/eddo, 139.95 plus 
$2 p8h 
l IOuge IProtolypel Board accepts up to 36 IC s 

517 00 plus 51 p8h 
14k State RAM kit. Addressable to any air page to 

yak SB9.95 plus $3 p8n 
I Cold plated B6 -pin connectors tone required Tor each 

;,Inn in boardI 55.70 ea postpaid 

Expansion Power Supply (required when adding 4k 

RANI $34.95 prus $2 p8h 
Professional ASCII Keyboard kit with 128 ASCII 

none, /tower case sel 96 printable characters onboard 
regulator parity logic selection and choice of 4 hand 
'shaking signals to male with almost any computer 

$64.95 plus 52 p8h 
Deluxe metal cabinet for ASCII Keyboard. 519.95 

puts S2 50 p8h 
Video Display Board k,l lets you generate a sharp 

:" oless,onal 32 or 54 character by 16 line upper and 
rwer case display on your tv screen or video monitor- 

,Ir, ,hcalty improving your unexpanded 599 95 El F I 

Ins inside ASCII Keyboard cabinet 1 589.95 
plus $2 p8n 

ELF II Tiny BASIC on cassette tape Corn 
-inns include SAVE LOAD S X 

26 variables AZ LET IE /THEN INPUT PRINT GO 10 

GO SUB RETURN END. REM CLEAR 1151 RUN 

Pt OT PEEK. POKE Comes hilly documented and in 

Modes alphanumeric generator required lo display 
alphanumeric characters directly on your Iv screen with 

out additional hardware Also plays lick tack toe pins a 

drawing game that uses ELF II s her keyboard as a toy 
stick 41; menrery requited $14.95 postpaid 
L] loot Pitman s Short Course on Tiny Base tor El F II 

SS postpaid 

ELF -BUGTM Deluxe System Monitor on cassette 
lape Allows displaying the contents of all registers on 

your lv al any poor! in your program Also displays 24 

bytes of memory with lull addresses blinking cursor 
and auto scrolling A must for the serious programmer' 
$14.95 poslpald 

Test Editor on cassette lape gives you the atrldy to 

insert delete or edit lines and words Irom your programs 
while they are Displayed on your video monitor !Add 
primer and you can use ELF II to type error -bee letters 

plus insert names and addresses from your mailing list I 

$19.95 postpaid 
Assembly on cassette tape translates assembly 

language programs into neeidecimal machine code tor 

ELF U use Mnemonic abbreviations tor Instructions 
(rather than numerical make programs easier to read 

and help prevent errors $19.95 postpaid 

C Disasseenbler on cassette Flakes machine code 

programs and produces assembly language ',DUrr e fist 
ings to help you understand and improve your program, 
$19.95 on cassette tape 

SAVE 59.90 -lest Editor Assembler 8 Disassemble' 
purchased together only $49.951 IRequire Video Dis 

play Betard {74154k men1O,V 
I 

Li ELF II Light Pen. .rssembled A. tested $7.95 pals Sr 
p8n 

C ELF II Color Graph¢ / s Music System Board kit 
549.95 plus 52 00 
C ELF II connects directly to the video input of your Iv 

set wrlhout additional hardware to connect Fir n 

your antenna terminals Instead order RF Modulator 
93.95 postpaid 
Coming Soon: AO D -A Converter Controller Be, 
and more' 

Print 
Name 

Address 

City 

Slate Zip 
DEALER INQUIRIES INVITED - - 
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Intermediate frequency feedthrough (i.e., 
the same interfering station is heard in the 
background, regardless of the setting of the 
tuning dial) is frequently present; this interfer- 
ence can be reduced by carefully adjusting the 
megahertz tuning knob and peaking the presel- 
ector. An external tuner or preselector would 
be very helpful here. "Birdies" (spurious sig- 
nals generated by the synthesizer circuit) are 
present but no more troublesome than those 
found on similar receivers employing frequen- 
cy synthesis. 

Our particular sample receiver had a bad 
AC hum that could have resulted from ship- 
ping damage; also, the antenna screw -terminal 
was nonfunctional, as though it were discon- 
nected internally. A subsequent inspection 
confirmed that a cold- soldered antenna -cou- 
pling capacitor was dangling loose in its solder 
pad. 

Sensitivity was good above 150 kHz or so; 
below 150 kHz, the sensitivity became pro- 
gressively worse. The receiver was virtually 
useless below approximately 70 kHz, even 
when using an external antenna tuner for opti- 
mum signal coupling. The VLF range was very 
unstable and full of oscillations. 

Although the receiver can provide signal - 
copying capability without a tuner in the low - 
frequency range down to about 200 kHz, an 
external antenna -matching circuit is strongly 
recommended. 

The IF selectivity is not adjustable, and 
some adjacent interference from the crowded 
frequency spectrum should be expected. 

Make sure to read the instruction manual 
thoroughly while acquainting yourself with the 
receiver, or you may become very discouraged; 
with some practice, optimum tuning and ad- 
justments will become automatic. 

A company spokesman told us that the 
receiver is intended for general -purpose use; it 
is not a communications receiver. Now the 
receiver looks much better to us. 

The reception on the AM band is excellent; 
the audio is crisp and a three -position tune 
control is provided for customizing the sound. 
The internal speaker works well without pro- 
ducing acoustic feedback at high volume. The 
ANL (Automatic Noise Limiter) circuit is 

highly effective; in a particularly noisy envi- 
ronment, the hash noise was virtually elimi- 
nated without degrading the desired audio 
signal. 

The tuning has a particularly good feel; a 
spinner dial coupled with silicone damping 
gives a professional touch to the tuning mecha- 
nism. A three -way power supply allows 120 
VAC, 12 VDC, or battery operation (self - 
contained; the batteries are optional). 

For the international broadcast enthusiast, 
the model DX -300 is excellent. When you dial 
up the proper frequency, you know that you 
are right on target (within 1 kHz). Single - 
sideband stations will be offset by several kHz 
(the manual indicates 3 kHz, but our sample 
receiver was off by 5 kHz). 

The built -in code -practice oscillator could 
be considered a handy device by an aspiring 
ham, or just a gimmicky toy by a more serious 
listener; it depends upon your point of view! 

The manual provides several helpful charts, 
including Morse Code, common radio terms 

overheard on the air, and the "Q- signals" that 
are used to expedite communications over the 
air. The manual also contains a list of public 
safety "10- code" signals. 

All in all, the receiver is a satisfactory addi- 
tion to the casual hobby radio market. It is 
recommended for AM broadcast and short- 
wave listeners who would like to be able to 
occasionally copy continuous -wave and single - 
sideband signals. 

We are certain that enterprising experi- 
menters will devise improvements and modifi- 
cations to increase the receiver's performance. 
The Realistic model DX -300 costs $379.95 
and is available from Radio Shack, 1400 One 
Tandy Center, Fort Worth, TX 76102. (As of 
this writing, Radio Shack has informed us that 
several improvements have been made in the 
model DX -300, particularly in frequency sta- 
bility. We advise our readers therefore to make 
sure they purchase the most recent model. - 
Editor) R -E 

There's something wrong with this digital 
readout -it's nothing but a bunch of num- 
bers. 

s 
PRB -1 DIGITAL LOGIC PROBE 

Compatible with DTL, TTL, CMOS, 
MOS and Microprocessors using a 4 
to 15V power supply. Thresholds au- 
tomatically programmed. Automatic 
resetting memory. No adjustment re- 
quired. Visual indication of logic lev- 
els, using LED's to show high, low, 
bad level or open circuit logic and 
pulses. Highly sophisticated, shirt 
pocket portable (protective tip cap 
and removable coil cord). 

DC to > 50 MHZ 
10 Nsec. pulse response 
120 K s.) impedance 
Automatic pulse stretch- 
ing to 50 Msec. 
Automatic resetting memory 
Open circuit detection 
Automatic threshold resetting 
Compatible with all logic 
families 4 -15 VDC 
Range extended to 15 -25 VDC 
with optional PA -1 adapter 
Supply O.V.P. to ± 70 VDC 
No switches /no calibration 

X3695 
* ADD 52.00 FOR SHIPPING 

(N. Y. CITY ANO STATE RESIDENTS ADO TAX) 

OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994 -6600 / Telex 125091' 

CIRCLE 25 ON FREE INFORMATION CARD 



Ai 1111 
Design of Digital Systems - six volumes 

ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 

Six large -format volumes - each 111/4 x 8'/< ". 

CONTENTS 
The contents of Design of Digital Sys- 

tems include: 
Book 1: Octal, hexadecimal and binary 

number systems; representation of nega- 
tive numbers; complementary systems; 
binary multiplication and division. 

Book 2: OR and AND functions; logic 
gates; NOT, exclusive -OR, NAND, NOR and 
exclusive - NOR functions; multiple input 
gates; truth tables; DeMorgan's Laws; 
canonical forms; logic conventions; Kar- 
naugh mapping; three -state and wired 
logic: 

Book 3: Half adders and full adders; sub - 
tractors; serial and parallel adders; pro- 
cessors and arithmetic logic units (ALUs); 
multiplication and division systems. 

Book 4: Flip- flops; shift registers; 
asynchronous counters; ring, Johnson and 
exclusive -OR feedback counter; random 
access memories (RAMs); read -only 
memories (ROMs). 

Book 5: Structure of calculators; key- 
board encoding; decoding display data; 
register systems; control unit; program 
ROM; address decoding; instruction sets; 
instruction decoding; control program 
structure. 

Book 6: Central processing unit (CPU); 
memory organization; character represen- 
tation; program storage; address modes; 
input /output systems; program interrupts; 
interrupt priorities programming; assem- 
blers; executive programs, operating 
systems, and time -sharing. 

OUR CUSTOMERS 
Design of Digital Systems has been 

bought by more than half the 50 largest 
corporations in America, and by Motorola, 
Intel, DEC, National Semiconductor, Fair- 
child, General Instrument, Hewlett - 
Packard, Heath Co., M.I.T., NASA, Smith- 
sonian Institute, Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 

Designing 
Digital Systems 
Two programmed learning courses: 
hardware and software; theory 
and application. 

BASIC COURSE 

Digital 
Logic and 
Electronics 

ei 
Digital Computer 
Logic and 
Electronics 

"°°'2:..., 

NOW Computer 
Logic and 
Electronics 

Digital Computer Logic & Electronics 

CONTENTS 
Digital Computer Logic and Electronics 

is designed for the beginner. No mathe- 
matical knowledge other than simple arith- 
metic is assumed, though you should have 
an aptitude for logical thought. It consists 
of 4 volumes - each 111/2" x 81/4" - and 
serves as an introduction to the subject of 
digital electronics. 

Contents include: Binary, octal and 
decimal number systems; conversion be- 
tween number systems; AND, OR, NOR 
and NAND gates and inverters; Boolean 
algebra and truth tables; DeMorgan's 
Laws; design of logical circuits using NOR 
gates; R -S and J -K flip -flops; binary 
counters, shift registers and half- adders. 

GF 
GFN Industries, Inc. 
Bldg. 7.20 Order free by phone 
203 Loudon Road 
Concord 
NH 03301 

Call (603) 224 -5580 to 
order by phone - free. 

7 days, 24 hours 

' No sales tax 

No shipping charges 

Money -back guarantee 

* Tax deductible 

Save $5 

CIRCLE 80 ON FREE INFORMATION CARD 

NO RISK GUARANTEE 
There's absolutely no risk to you. if 

you're not completely satisfied with your 
courses, simply return them to GFN within 
30 days. We'll send you a full refund, plus 
return postage: 

TAX DEDUCTIBLE 
In most cases, the full cost of GFN's 

courses can be a tax deductible expense. 

PHONE ORDERS FREE 
To order by phone, call (603) 224 -5580 

with your credit card information. It won't 
cost you a dime, because we'll deduct the 
cost of your call from the price of the 
courses you order. 

TO ORDER BY MAIL 
You may use the order form below if you 

wish, but you don't need to. Just send your 
check or money order (payable to GFN In- 
dustries, Inc.) to the address below. If you 
don't use the order form, make sure your 
address is on your check or the envelope, 
and write "DDS" (Design of Digital Sys- 
tems). "DCLE" (Digital Computer Logic & 
Electronics), or "both" (both courses) on 
your check. 

There are no extras - no sales tax. And 
we pay all shipping costs. 

We also accept company purchase 
orders. 

AIR MAIL 
The prices shown include surface mail 

postage anywhere in the world. Air mail 
postage costs an extra $10 for both 
courses (10 volumes). 

DISCOUNTS 
Call or write for details of educational 

and quality discounts, and for dealer costs. 

SAVE $5 
If you order both courses, you save $5. 

Order at no obligation today. 

To GFN Industries. Inc.. Bldg. 7.20, 203 Loudon Road. Concord. NH 03301 

Please send me 

sets of Design of Digital Systems $19.95 $_ 

sets of Digital Computer Logic & Electronics $14.95 

sets of both courses $29.90 

Enclosed is check /money order (payable to GFN Industries, Inc.) for total $ 

NAME 

ADDRESS 

CITY /STATE /ZIP R8 



THE OLDER WE GET 
THE MORE WE ADAPT 

When we started in 1951, we were sort of 
set in our ways. We lived, slept and ate nothing 
but banana plugs. 

Then, our banana plug customers began 
asking us for other things. We listened, and 
adapted to meet their needs. 

We've been adapting ever since 1951. 
Today, we manufacture and stock 180 different 
adapters to meet the changing needs of the 
industries we serve. 

10;t. 

F:`..`'--C"` 

FREE 1979 YEARBOOK CATALOG 
C( Is lO);Irr};cs .uLtlr crti 

,cable assernblk-,. ja( kti l,!r ) . 
bt>xcs, c unnir tan,. 

jumlr=r_s, clil>, Irrnb,, 
pat( kr <r)iclti, v '1, I 

null( h nirirc. 10ur,- 
lx.n rcqucsi. S 

rnu lr,t};rti irr sl. 

In fact, 25 pages of our new catalog are 
dedicated to adapters alone. 

Get a copy for yourself, and get the 
whole story on the quality, value and 
specifications of Pomona taectronics adapters. 

You'll also find nearl.' 640 other quality 
electronics products you know and trust. 

Including, of course, banana plugs. 
Although we've done a lot of adapting 

over the years, we ve never stopped plugging 
away. ITT Pomona Electronics, 1500 East Ninth 
Street, Pomona, CA 91766 Phone: 
(714) 623 -3463 TWX: 910-581-3822 
.AAILABLE THROUGH YOUR FAVORITE 
Il ECTRONIC PARTS DISTRIBUTOR 

Pomona Electronics ITT 
CIRCLE 3E ON FREE INFORMATION CARD 
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41/2 Digit 
Precision DMM 
This digital multimeter is ideal for the experimenter, engineer 
and service technician. Its basic accuracy is 0.05% and 
includes temperature and true -RMS capability. 

BILL OWEN* TABLE 1 -TRMS -5000 DMM / THERMOMETER SPECIFICATIONS 

THE TRMS -5000 IS A FULL -FUNCTION, 
state -of- the -art 41/2 -digit multimeter with 
many extra features that usually cost 
hundreds of dollars as options and acces- 
sories. In addition to the industry stan- 
dard AC /DC amperes, AC /DC volts and 
resistance ranges, a precision temperature 
probe gives a switch selectable Celsius 
and Fahrenheit readout to .O1 °. A true - 
RMS-to-DC converter is used for accu- 
rate AC voltage and current measure- 
ments of complex waveforms from near 
DC to over 250 kHz. A 10 -amp AC /DC 
current range is available through a sepa- 
rate protected input jack. 

Lab bench multimeter features include 
jumbo '/2 -inch LED digits, uncluttered 
pushbutton controls and a rugged, yet 
attractive, aluminum case. Portability is 
maintained, however, by the convenient 
size and the optional rechargeable NiCad 
batteries. A precision band -gap Zener 
voltage reference and temperature track- 
ing input attenuator network give better 
than .05% DC accuracy. 

The heart of the multimeter is a new 
analog -to- digital converter IC set from 
Texas Instruments. The TL500C and 
TL502C 41/2 -digit converter features auto 
zero and true differential high- impedance 
inputs with autopolarity and overrange 
indication. A complete list of specifica- 
tions appears in Table 1. 

Theory of operation 
The heart of this digital multimeter is 

the analog -to- digital converter (ADC). 
'Product Engineer, Optoelectronics, Inc., Fort 
Lauderdale, Florida 

DC VOLTAGE 

Range Max. Reading Accuracy 18 ° -28 °C, 1 Year 

2V 
20V 
200V 
1000V 

1.9999V 
19.999V 
199.99V 
1000.0V 

.04% ± 1d 

.04% ± 2d 

.04 ± 2d 

.04 ± 2d 

Maximum Input Voltage: 1040V 

AC VOLTAGE 

Accuracy 18 ° -28 °C, 1 Year 

Range Max. Reading 45 Hz -10 kHz 10 kHz-40 kHz 40 kHz -250 kHz 

2V 
20V 
200V 
1000V 

1.9999V 
19.999V 
199.99V 
1000.0V 

.35% +15d 

.35% +15d 

.35 % +15d 

.35% + 15d 

.35% +15d 
1% +15d 
1% +15d 
2% +15d 

3DB 
3DB 
3DB 
3DB 

Crest Factor: 3 
Maximum Input Voltage: 1040V 

RESISTANCE 

Accuracy 18 ° -28 °C, 1 Year 

Range Maximum Reading High Ohms Low Ohms 

2K ohm 
20K ohm 
200K ohm 
2 megohm 
20 megohm 

1.9999K ohm 
19.999K ohm 
199.991( ohm 
1.9999 megohm 
19.999 megohm 

± .05% + 1d 
± .05% + 1d 
± .05% + 1d 
± .1% + 1d 
± .3% + 2d 

± .10% + 15d 
± .10% + 15d 
± .10% + 15d 
± .15% + 15d 
± .3% + 15d 

Maximum Voltage Output: High 1.5V Low .5V 
Maximum Input Voltage: 150V RMS 
Settling Time: 2 seconds to ± 1 digit of final reading except 10 seconds on megohm 
range. 

Specifications continued on page 39 

37 
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FIG. 1- SCHEMATIC DIAGRAM of the TRMS -5000 digital multimeter. One ususual feature is that on 
AC, it displays the true RMS value of any waveform, regardless of its complexity. 
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The ADC converts DC voltages between 
-2 and +2 volts applied to its input 
terminals into a digital count from 
- 20,000 to +20,000. A display of 
10,000 results from a one -volt input to 
the ADC. 

The ADC employs the dual -slope 
method of conversion. The TL500C per- 
forms the analog processing while the 
companion TL502C digital processor 
provides the logic control signals for the 
TL500C as well as the counter and LED 
display drivers. 

The entire conversion cycle timing is 

tied to the clock frequency generated by 
an external oscillator consisting of 
XTALI, IC3, IC4 and IC5 (see Fig. 1). 

The 3.84 -MHz crystal is divided down to 
240 kHz by IC4. The resultant 240 kHz 
is a multiple of 60 Hz and is used to reject 
power -line- frequency interference. IC3 
protects against false comparator trigger- 
ing due to clock- frequency interference 
on the comparator input. 

The precision voltage reference used is 

an Intersil 8069CCQ 1.2 -volt band -gap 
Zener. Resistors R7, R8 and R9 form an 
adjustable divider to obtain 1.0000 volt 
for the reference input. Resistor R6 lim- 
its current through the reference to 2 

mA. 

Voltage measuring circuits 
Because the ADC input is limited to 

+2 volts DC, additional signal- condition- 
ing circuitry must be used for the ex- 
tended multimeter functions and ranges. 
A voltage divider is used to extend the 
input voltage range up to ± 1000.0 volts 
while on any one range the ADC will see 
less than ± 2 volts. 

The voltage divider consists of nine 
resistors connected in series across the 
multimeter's input terminals. Five are in 

the precision decade divider network 
RN 1; the others are R 17-R20. The total 
divider resistance is 10 megohms with 
each resistor having one -tenth the value 
of the resistor in series above it. When a 
voltage is applied to the multimeter's 
input terminals a current flows through 
the divider, producing a voltage across 
each resistor that is proportional to its 
resistance. Thus if 100 volts is applied 
across the divider, then 10 volts will be 
measured between the first and second 
resistors and 1 volt between the second 
and third and so on. Figure 2 shows the 
voltage divider with range switches to 
select the appropriate ratio; 1 X for the 
2 -volt range, 10 X for the 20 -volt range 
and so on. A separate pole on each range 
switch is used to activate the appropriate 
decimal point in the LED display. 

The multimeter's accuracy is depen- 
dent upon the ratio stability of the divider 
resistors. The first five decade resistors 
are contained in a thick -film network 
(RN I) in which the resistors track to- 
gether to maintain their ratios over wide 
temperature variations. The bottom four 
discrete resistors plus the 900 -ohm sec- 

tion of RN 1 are used as shunts in the 
current -measuring ranges. 

For AC measurements, a converter cir- 
cuit generates a DC voltage equal to the 
RMS (Root Mean Square) value of the 
applied AC voltage. Two poles of AC 
switch S6 are used to insert the converter 
in series with the ADC inputs. Most 
multimeter converter circuits simply 
compute the average rectified value of the 
input signal and are calibrated to display 
the equivalent sinewave RMS value. For 
other types of waveforms (square, trian- 
gle, pulse, complex, etc.) this type of 
conversion is inaccurate. The TRMS- 
5000 uses a true RMS converter that 
computes the RMS value of any complex 
waveform. This is a much more useful 
measurement because it is based upon the 
equivalent effective DC heating value of 
the AC voltage. The integrated circuit 
that performs this conversion is the Anal- 
og Devices AD536JH which actually 
solves the equation: 

r VINZ Vr = Avg. 

L 
vrms 

The AD536JH (IC6) measures AC sig- 
nals from 10 Hz to over 100 kHz. This 
wide frequency range (many multimeters 
have only a few kilohertz of bandwidth) 
greatly enhances the usefulness of the 

multimeter in making AC measurements 
at not only power line frequencies but 
throughout the audio frequency spectrum 
and beyond. 

Current measurements 
Both alternating and direct current 

measurements are made by placing a 
known resistor in the current path and 
measuring the voltage drop across it. The 
bottom five divider resistors shown in 
Fig. 2 are used for current measurements. 
A separate current input is used with the 
current -range switches. Because there is 

almost no current flowing into the ADC's 
analog inputs (input resistance is 109 

ohms) the voltage across the current 
shunt resistors is seen through the 10 

megohms in series with the inputs. The 
10 -AMP current range has a direct input, 
so that a 10- ampere current will not have 
to be switched. The power ratings of the 
current shunt resistors range from 3.6 
milliwatts for the 900 -ohm section to 10 
watts for the 0.1 -ohm resistor. 

Resistance measurements 
The TL500C ADC actually has two 

sets of analog inputs if the reference volt- 
age and common inputs are considered. 
The ADC compares the unknown voltage 
at the input terminals to the known volt- 
age at the reference input when making a 

DC AND TRMS AC CURRENT 

Accuracy 18 ° -28 °C, 1 Year 

Range Max. Reading DC 45 Hz -10 kHz 10 kHz-40 kHz 

2 mA 1.9999 mA .6 % +2d 1 % +2d 1.5% + 2d 

20 mA 19.999 mA .6 % +2d 1 % +2d 1.5% + 2d 

200 mA 199.99 mA .6% + 2d 1% + 2d 1.5% + 2d 

2000 mA 1999.9 mA .6 % +2d 1 % +2d 1.5% + 2d 

10 Amp 10.000A .6 % +2d 1 % +2d 1.5% + 2d 

Maximum Burden Voltage: 2V 
Crest Factor: 3 

TEMPERATURE 

Celsius Fahrenheit 

Range: -50.00° to +150.00° -67.00° to +199.99° 
Resolution: .01° .01° 
Accuracy: 5° +.9° 

Voltage Standoff: Sensor tip to voltmeter common ±200 volts 

GENERAL 

Display: Five 0.5" Red LED Digits 
Conversion Period: .1664 Sec 
Power Supply: Wall Plug Transformer -input 105 -125 VAC; output 9 DVC to 300 mA 

Dimensions: 31/4'H X 71/4'W X 63h "D 
Weight: Approximately 2 pounds 
Input Impedance: 10 megohm shunted by less than 80 pF 

BATTERY OPTION 

Type: 8, AA NiCAD cells in holders, mounting inside the multimeter cabinet. Charge/ 
operate switch mounts on rear of multimeter cabinet. 

Operation: 2 hours from full charge 
Charge Period: 12 hours 

±% of reading + digits 



measurement. This voltage ratio measur- 
ing ability of the converter is used in 
making resistance measurements. As 
shown in Fig. 3, a known reference resis- 
tor (one of the precision attenuator resis- 
tors) is placed in series with the unknown 
resistor at the input terminals. A precise 
3.3 volts from Zener diode D12 is placed 
across the reference and unknown resis- 
tors and a current flows through them. 
The voltage drop across the known resis- 
tor is applied to the voltage reference and 
common inputs of the ADC while the 
voltage drop across the unknown resistor 
is applied to the analog + and - inputs. 
The meter's output then becomes the 
ratio between the reference resistor and 
the unknown resistor. For different 
ranges the reference resistor is changed 
from I K up to 10 megohms. 

Temperature 
The TRMS -5000 can measure temper- 

ature using an external sensor probe that 
plugs into a front panel jack (J6). The 
sensor is an Analog Devices AD590K 
temperature- dependent current source 
that generates 1 AA -per- degree- Kelvin. 
The Kelvin temperature scale starts at 
absolute zero and has Celsius -sized de- 
grees such that 0 °K = - 273.2 °C. The 
temperature sensor's current output is 
converted to a voltage, using scaling resis- 
tors R28, R29, R30 and R31. The output 
voltage (referenced to the -5-volt sup- 
ply) from R29 is equal to 10 mV -per- 
degree- Kelvin while the output voltage 
from R31 is equal to 10 mV -per- degree 
Rankine (the Rankine temperature scale 
starts at absolute zero and has Fahren- 
heit -sized degrees). To generate Celsius 
and Fahrenheit output voltages, the Kel- 
vin output must be offset by 2.732 volts 
and the Rankine output offset by 4.595 

VOLTS 

9MEG 

900K 

90K 

9K 

REFERENCE 
RESISTORS 

UNKNOWN 

9MEG 

900K 

90K 20 Ko 
-0 

20K 

9K 

9001.2 

100E2 

2MEG 

2K 

20MEG 

RESISTANCE 
RANGE 
SWITCHES 

ANALOG HIGH 

VOLTAGE 
REFERENCE 
3.3V 

REF 

I 

ANALOG LOW 

COMMON 

ATOO 
CONVERTER 

TL500C 

FIG. 3 -WHEN MEASURING RESISTANCE, the unknown s in series with a selected known resistor 
across a precise reference voltage. The A/D converter determines the unknown value. 

volts. IC13 is a 6.9 -volt integrated circuit 
Zener reference. Its output is divided by 
R35, R36 and R37 to generate the Cel- 
sius offset and by R32, R33 and R34 to 
generate the Fahrenheit offset voltage. 

When either the °c or °F switch is 
depressed, the ADC's analog inputs are 
switched to the correct temperature and 
reference voltage as shown in Fig. 4. A 
temperature range of -50.00°C 
(- 60.00 °F) to 199.99°C or °F is ob- 
tained with the 4'/2 -digit ADC. The sen- 
sor can be calibrated to within ±.2°C 
from 0° to 100° using trimmers R29 and 
R31. Because the AD590K sensor is a 
current source, it requires only a two - 
conductor cable and can be located over 
hundreds of feet away from the multimet- 
er because it is not affected by voltage or 
noise pickup. 

2VOLT DC 

20V0 LT 

200V0LT 

1000V0 LT 

CURRENT 
RANGE 2MAL 
SWITCH 

20MA 

2AMP 
2000MA 

10AMP 

C 
COMMON 

200MA 

9002 

900 

9E2 

952 

.152 

VOLTAGE AC 

RANGE Q 
SWITCH 

ANALOG INPUTS 

TRU E-RMS-TO- 
DCCONVERTER 

ATOO 
CONVERTER 

FIG. 2- VOLTAGE DIVIDER AND CURRENT SHUNTS. Resistor string is proportioned so maximum 
voltage applied to the A/D converter is 2 volts on any voltage or current range. 

The multimeter (see complete sche- 
matic in Fig. 1) uses a 9 -volt DC plug 
transformer /power supply to keep the 
60 -Hz line frequency outside of the 
instrument case. The circuit operates 
from three regulated power supplies, one 
positive and two negative. A 7805 voltage 
regulator (IC11) supplies +5 volts to the 
circuit, and because it supplies over 200 
mA of current it is heat sunk to the cabi- 
net's rear panel. A 555 timer (IC8) 
generates a 20 -kHz squarewave that is 
AC- coupled and diode -clamped by a volt- 
age doubler circuit to produce approxi- 
mately -11 volts. A 79M08CP regula- 
tor supplies -8 volts to the TL500C 
analog processor (ICI) and a 7905 regu- 
lator supplies -5 volts to the AD536 
RMS -to -DC converter and the tempera- 
ture circuit. An optional 10 -volt NiCad 
battery pack consisting of eight size -AA 
cells is charged through R3 and automati- 
cally switched in on the absence of line 
power by D2. Diode D1 prevents battery 
discharge through the plug transformer. 

The multimeter readout consists of 
four Fairchild FND507 '/2 -inch 
common -anode red 7- segment LED dig- 
its with one FND508 ± I digit. The LED 
digits are multiplexed by the TL502C 
that directly drives the segments through 
current limiters R41 through R47 and 
drives the digits through external digit 
drive transistors Q2 through Q6. 

Overvoltage protection 
A series string of eight metal -oxide 

varistors across the input divider will 
provide a short circuit path if 1040 volts 
or more is applied. Each varistor main- 
tains a very high impedance until 130 
volts is applied across it causing it to 
conduct. The varistors will pass 10 amps 
and fail as a short circuit if continuous 
overvoltage is applied. 

Both the 2 -amp (MA) and 10 -AMP cur- 
rent inputs are fused and the 2 -amp input 



+9V 

le) AD590K 
TEMPERATURE 
SENSOR 

1 

1pA/°K 

T 
o S3 S2 

°F 

ce.," 

°c o 
o 

1K 

10MV /°RANKINE 

7.86K 

1K 

low KELVIN 

9.53K 

-5V 

°C = °KELVIN - 2 73.2° 
°F= °RANKINE - 459.4° 

S3 

DIFFERENTIAL VOLTAGE = 
10MV / °C OR °F 

°CO S2 

4.02K 11.8K 

® 1 

4.594V 

1- 
2.732V 

7.86K 7.86K 

REFERENCE VOLTAGE 

ATO D CONVERTER 

TL500C 

FIG. 4 -BASIC DIAGRAM of circuit used for temperature measurement. The temperature sensor is a 
current source; passing 1 NA -per- degree Kelvin. Readout is in °C and °F. 

is diode clamped as well to blow the fuse 

if an overvoltage is applied to the low - 

current range shunts. 
The ohmmeter circuit is fused for ' /.00 

ampere. Low -leakage diodes (D15, D16) 
steer currents around the reference resis- 
tor if a voltage is applied to the input 
terminals while measuring resistance. 

Making it work 
The design of the multimeter's printed 

circuit board takes into account several 
factors that would otherwise seriously 
degrade performance. Ground paths are 
kept separate to prevent ground loops 
that cause offset errors that the ADC's 
autozero circuit cannot remove. Ground 
planes are used (where possible) to keep 
resistance in the ground returns as low as 
possible. The layout avoids putting supply 
or ground paths close enough to the high- 
impedance inputs or to the 10- megohm 
divider to allow leakage currents to cause 
offset errors. All insulation materials 
have extremely high resistance to prevent 
leakage paths. Digital and analog signal 
paths are kept apart and not parallel to 
each other on the PC board. The ADC's 
comparator output causes a problem if 
there is a path from it to any of the analog 
lines. 

The multimeter's high- impedance in- 
put is susceptible to noise pickup, espe- 
cially 60 hertz, which is almost univer- 
sally present in our environment. The AC 
converter circuit's wide bandwidth makes 
it susceptible not only to 60 -hertz pickup 
but to audio as well as RF frequencies. 
The TRMS- 5000's heavy -gauge alumi- 
num case provides shielding against noise 
pickup. There is also a filter on the analog 
inputs to the ADC, consisting of R48, 
R49, C12, and C33, that rejects 60 -Hz 
voltages. 

Assembly 
The TRMS -5000 multimeter is built 

on three PC boards. The main board and 
the TRMS -to -DC converter board are 
double- sided. The foil patterns for the 
main board are in Figs. 5 and 6 and the 
parts layout is in Fig. 7. The two foil 
patterns for the TRMS board are in Figs. 
8 and 9 and the parts are positioned as in 
Fig. 10. The four 7- segment displays and 
the polarity and overflow display are on a 
separate board. The foil pattern in Fig. 11 

and the assembly diagram in Fig. 12 show 
how the readout goes together. 

Begin assembly by soldering the com- 
ponents on the display, TRMS -AC and 
main printed circuit boards. Use the com- 
ponent placement drawings and the parts 
list to aid assembly. It is helpful to install 
jumper wires, diodes and resistors before 
the larger capacitors, trimmers, etc. The 
TRMS -AC PC board is double -sided but 
not plated through, so component leads 
must be soldered to the foil on both sides 
wherever the foil comes right up to the 
lead. The three PC boards are mated 
before the switches are installed. Assem- 
ble the front panel, rear panel and side 

FIG. 5 -FOIL PATTERN for Side 1, the top surface of the main board. Pattern is approximately 
one -half size. Enlarge to 7'/. inches across. 

7 

FIG. 6- PATTERN for the under side of the main PC board shown half -size. The pushbutton range 
and function switches are on this side. 



Resistors, V. watt, 5% unless noted 
R1 -1000 ohms 
R2- 30,000 ohms 
R3 -10 ohms 
R4 -2200 ohms 
R5, R41 -R47 -100 ohms 
R6 -2000 ohms, 1% 
R7, R48- 100,000 ohms, 1% 
R8- 18,000 ohms, 1% 
R9- 10,000 ohms, 10 -turn trimmer 
R10- 25,000 ohms, trimmer 
R11- 22,000 ohms 
R12- 20,000 ohms, trimmer 
R13 -2500 ohms, trimmer 
R14, R15 -100 ohms, trimmer 
R16 -100 ohms, 1% 
R17 -90 ohms, 1 %, factory calibrated 
R18 -9 ohms, 1 %, 3 watts, factory 

calibrated 
R19 -0.9 ohm, 1 %, 5 watts, factory 

calibrated 
R20 -0.1 ohm, 1 %, 10 watts, factory 

calibrated 
R21 -500 ohms, trimmer 
R22 -243 ohms, 1% 
R23 -470 ohms 
R24- 47,000 ohms, trimmer 
R25- 39,000 ohms, 1% 
R26- 12,000 ohms 
R27 -10 megohms 
R28 -9530 ohms, 1% 
R29, R31, R33, R36 -1000 ohms, trimmer 
R30, R32, R35 -7860 ohms, 1% 
R34 -4020 ohms, 1% 
R37- 11,800 ohms, 1% 
R38 -2700 ohms, 1% 
R39 -3.9 ohms 
R40 -9 ohms, 3 watts, 1% 
R49- 10,000 ohms 
R50 -270 ohms, '/2 watt 
RN -1- Temperature tracking precision 

resistor attenuator (Caddock 1776 -231 
7849) 

Capacitors 
C1 -2 -8 pF, trimmer 

PARTS LIST 

C2, C3, C9, C10 -1 F, Mylar 
C4 -4.7 gF, tantalum 
C5, C6, C19, C20, C26 -.01 gF, disc 

ceramic 
C7, C8, C13, C14 -10 gF, 10 volts, 

tantalum 
C11, C12 -0.22 gF, Mylar 
C15, C18, C21, C22, C24, C31, C32 -39 

gF, 10 volts, tantalum 
C16, C17 -20 pF, disc ceramic 
C23 -2200 AF, 25 volts, electrolytic 
C25 -.001 gF disc ceramic 
C27, C28 -100 gF, 25 volts, electrolytic 
C29, C30 -220 gF, 25 volts, electrolytic 
C33 -.047 gF, polypropylene 
C34 -470 pF, disc ceramic 
C35 -8.2 pF 
C36 -390 pF 
C37 -15 -60 pF, trimmer 
C38 -3000 pF 
C39 -1100 pF 
Semiconductors 
Ql-Q6-PN3638A (National) or MPS 

3638 (Motorola) 
D1, D2 -3 -amp, 100 PIV diode 
D3-D11- 1 N4002 
D12- D14- 1N4728, 3.3 -volt Zener diode 
D15, D16 -FDH -300 low- leakage diode 

(Fairchild only) 
D17- miniature red LED 
V1- V8- V130LA1 varistor (GE) 
DIS1- DIS4- FND570, 7- segment LED 
DIS5- FND508, + 1 LED display 
IC1- TL500C analog processor (TI) 
IC2- TL502C digital controller (TI) 
IC3- 74L575 D -type flip -flop 
IC4- 74LS93 counter 
IC5- CD4001 -quad 2 -input NAND gate 
106- AD536JH- RMS -to -DC converter 

(Analog Devices) 
IC7- LF351N bi -FET op -amp 
1C8 -555 timer 
IC9 -7905 -5 -volt regulator 
IC10- 79M08CP -8 -volt regulator 

(National) 

IC11 -7805 5 -volt regulator 
1C12- ICL8069CCQ 1.22 -volt reference 
IC13- LM329DZ 6.9 -volt reference 

(National only) 
IC14- AD590KH temperature sensor 

(Analog Devices) 
Miscellaneous 
Si, S6 -2PDT pushbutton switch 
S2- S5 -4PDT pushbutton switch, 

interlocked 
S7-S11-5PDT pushbutton switch, 

interlocked 
S12, S13 -D PDT miniature slide switch 
J1- banana jack, black 
J2 -J4- banana jack, red 
J5- pin -type DC power receptacle 
J6 -PC mount right -angle phono jack 
XTAL1 -3.84 MHz crystal 
F1 -2 ampere fuse 
F2 -10 ampere fuse 
F3 -1/,0o ampere fuse 
Thermometer test cable, power 

transformer -9 VDC, 300 mA plug type 
with hollow -pin plug. IC sockets: 2 

8 -pin, 2 16 -pin, 1 18 -pin, 1 20 -pin, 1 

14 -pin. PC boards, cabinet and 
assorted hardware. 

Note: The following are available from 
Optoelectronics, 5821 N.E. 14th Ave., 
Ft. Lauderdale, FL 33334. 
Factory -assembled multimeter with 
1 -year guarantee (TRMS -5000) $279.95; 
complete kit (TRMS- 5000K) $199.00. 
Set of three PC boards -all boards are 
glass epoxy, solder -plated with 
screened printed component 
layout -$28.50. Set of all switches (13) 
$20.00. TL500C and TL502C IC's $16.95. 

Include 5% for shipping, handling 
and insurance (to a maximum of $10) 
with all orders. Florida residents add 
4% sales tax. 
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FIG. 7 -WHERE PARTS ARE PLACED on the main PC board. Most are on Side 1 -the top side. Parts 
on the underside are outlined in dashed lines. 

rails, and then bolt the main PC board to 
the side rails. Align the foil fingers on the 
display board to the pads on the main PC 
board, and after checking alignment sol- 
der them together. The TRMS -AC PC 
board installs in the same way over the S6 
switch area. Install the switches and then 
use No. 14 or No. 16 hookup wire to 
make the following connections: 

From To 
J1 El 
J2 E10 
J3 E8 
J4 E9 
E2 E3 
E4 E5 

Connect the following resistors between 
the points indicated below: 

R20 -0.1 ohm 10W - E1, E6 
R19 -0.9 ohm 5W - E11, E6 
R18 -9 ohm 3W - E12, E11 
R17 -90 ohm 1/0 "W - E13, E12 

Use hookup wire to connect the center 
pin of the power input jack to E10 and 
the bracket to E l ! . 

Before applying power to the multi - 
meter, check all parts for correct place- 

continued on page 79 
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MANY POPULAR NOISE -REDUCTION SYS- 

tems are complementary in nature; i.e., 
the signal is processed by some compres- 
sion technique prior to being recorded 
and then decoded by the equivalent ex- 
pansion technique during playback. This 
leaves a large quantity of older recorded 
material, both disc and tape, unable to 
benefit from the noise -reduction circuits 
built into many hi -fi systems. Since many 
of us have treasured recordings that fall 
into this category, the need exists for a 

single- ended, add -on Adaptive Noise Fil- 
ter that will permit us to enjoy these 
recordings at the same quality level we 
expect from encoded material. 

A great deal of the noise in tape and 
FM sources is located in the frequency 
band from about 1 kHz to 7 kHz. This 
frequency band is also the area in which 
the human ears are most sensitive. Fortu- 
nately, when musical signals are also 
present in this same frequency band, at a 
few dB higher level, they effectively mask 
the noise. This makes it possible to use a 
variable -frequency low -pass filter in the 
audio channel to reduce the noise without 
audibly affecting the dynamics of the 
desired signal. If no signal is present, 
between musical passages for instance, a 
low -pass filter with a cutoff frequency of 
800 Hz will substantially reduce the level 
of the audible noise. When music of suffi- 
cient amplitude is present at frequencies 
above 800 Hz, the filter opens to pass the 
music, and since the noise and music 
occupy the same spectral area, the noise is 

masked and the music faithfully repro- 
duced. 

About the circuit 
A block diagram of a suitable circuit is 

shown in Fig. 1. The circuit consists of 

Filter 
Simple to construct and operate, this 

dynamic variable- cutoff low -pass filter removes the 
snap crackle, and pop from your favorite records and tapes. 

three major sections: a signal path, a 
control path and an LED bar -graph dis- 
play. 

The signal path is straightforward, con- 
sisting of two (one per channel) current - 
controlled low -pass filters with 6- dB -per- 
octave slopes. The two filters are designed 
to roll off at a corner frequency of 800 Hz 
with no input and at a corner frequency of 
30 kHz when fully driven by the common 
control voltage. 

Figure 2 gives a detailed look at the 
actual current -controlled filter circuits. 
Most existing variable filter designs use 
one or more field -effect transistors as 
voltage- controlled resistors in an active or 
passive filter configuration. This can lead 
to two troublesome problems. One is the 
need for some means of offsetting the 
difference in pinch -off voltages between 
individual FET's. A trimmer from each 
gate to a fixed bias voltage must be 
adjusted to calibrate each device. The 
second problem is the modulation of the 
drain -to- source resistance with moderate- 
ly large input signals. This modulation 
quite often results in excessive distortion 

at the filter output and, in some cases, 
will require another trimmer from each 
gate to minimize the effect. 

Both of these pitfalls are successfully 
avoided in this circuit by using a new 
operational transconductance amplifier 
(OTA) as the controlled device. National 
Semiconductor has recently introduced 
the LM 13600, a dual OTA with Darling- 
ton buffers and input linearizing diodes in 
a single 16 -pin DIP package. The linear- 
izing diodes compensate for the logarith- 
mic characteristics of the input stage of 
the OTA, enabling it to pass relatively 
large signals with low distortion. (OTA 
circuits in the past have required very 
small input signals to obtain respectable 
distortion levels.) 

The transconductance of the OTA's is 

set by the amplifier bias current (supplied 
to pins 1 and 16 in the case of the LM- 
1 3600). The signal path of Fig. 2 uses this 
variable transconductance (conductance 
being the inverse of resistance) to imple- 
ment a current -controlled filter (CCF). 

The filter cutoff frequency is initially 
set at 800 Hz by the current through 

TABLE 1- SPECIFICATIONS (typical) 

Attack time (to within 10% of final value): 1 ms 
Decay time (to within 10 %) 50 ms 

Minimum bandwidth: 800 Hz 
Maximum bandwidth: 30 kHz 

THD (1 kHz, 1 VRMS, max. sensitivity): 0.11% 
S/N ratio re: 1 VRMS: 

800 Hz, BW, 20 Hz to 20 kHz: -88 dBV 
CCIR /ARM weighted: -98 dbV 

30 kHz, BW, 20 Hz to 20 kHz: -85 dBV 
CCIR /ARM weighted: -87 dBV 

Effective noise reduction (CCIR /ARM weighted cassette tape noise): 14 dB 
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FIG. 1 -BLOCK DIAGRAM of the adaptive noise filter. Audio signals are summed into the bandpass 
filter and then rectified to develop a control current that varies with noise in the signals. 

R15. Additional current supplied increases this -3 -dB frequency to as 
through R16 by the control path circuitry high as 30 kHz, this bandwidth being 

directly proportional to the applied cur- 
rent. Figure 3 shows the filter bandwidth 
vs. the amplitude of an 8 -kHz input 
signal. 

The control path consists of two basic 
stages: a bandpass filter with 40 -dB gain 
and a specially configured peak detector 
with 20 -dB gain. The LM387 operational 
amplifier was chosen because of its high - 
gain capability at 20 kHz and its high 
slew rate (required at the output of the 
peak detector). 

The left and right input signals are 
summed together by resistors RI7 and 
R18. Capacitor C7 provides a rolloff 
above 16 kHz, while a rolloff below 1.6 
kHz is provided by C8. This low -level 
input signal is then amplified by the first 
half of IC2, whose gain is attentuated 
below 4.8 kHz by CIO with R20. R22, 
C11, C 12, LI and C13 couple the signal 
into the peak detector and provide addi- 
tional frequency shaping, L 1 being tuned 
to provide a filter notch at 19 kHz for use 
with FM stereo sources. Figure 4 shows 
the response of the control path. 

LEN FELDMAN 

THE NR -2 NOISE FILTER WAS EVALUATED IN 

our laboratory, both for its measured char- 
acteristics and its performance as a single - 
ended noise reduction filter. Its principle of 
operation depends upon signals passing 
through variable -bandpass filters whose 
cutoff frequencies are made to vary be- 
tween 800 Hz and 30 kHz, depending upon 
a control current derived from the original 
audio signal. While this is certainly not an 
original concept, the execution of the de- 
sign is excellent. Attack time (confirmed as 
approximately 1 millisecond) and decay 
times (around 50 milliseconds) are ideally 
chosen so that, in use, the action of the 
filter is almost inaudible- except of course 
for the great audible improvement in noise. 
The NR -2 can be used to reduce noise in 
program sources such as records, weak 
FM signals and, most significantly, play- 
back of cassette tapes that have not had 
the benefit of a two -sided noise reduction 
system such as Dolby or dbx encoding and 
decoding. 

Figure 1 illustrates how different levels of 
swept signals (from 20 Hz to 20 kHz) affect 
overall response of the device. We see that 
when the device "senses" low -level signals 

FIG. 1 

R -E TESTS IT 

FIG. 2 

(equivalent to noise) bandwidth is restrict- 
ed. On the other hand, when high- ampli- 
tude signals, corresponding to musical sig- 

nal content, are fed through the device, 
bandwidth is fully restored so that overall 
frequency response is virtually flat to 20 
k Hz. 

Figure 2 illustrates the attack and decay 
times of the device. A tone burst, consist- 
ing of several cycles at 1 kHz, was fed 
through the filter. Upper trace is the input 
signal, while lower trace is the output 
signal. Note that the first cycle of each 
burst, whether negative going or positive 
going, is accurately reproduced at the out- 
put, while the last cycle in each burst is 
somewhat retarded in the output trace, 
indicating the slower but desired decay 
time of the device. 

Table 1 summarizes our measured find- 
ings as compared with the author's claimed 
specifications. 

SPECIFICATIONS 

Attack Time (ms) 

Decay Time (ms) 

Minimum Bandwidth (Hz) 

Maximum Bandwidth (kHz) 

THD (1V, Max. Sensitivity) ( %) 
1 kHz 

20 Hz 
20 kHz 

S/N (re: 1V) 
800 Hz B.W. 
30 kHz B.W. 

Effective Noise Reduction 
(tested with cassette tape) 

TABLE I 

DESIGNERS' CLAIM 

1.0 

50.0 

800 

30 

0.11 
N/A 
N/A 

MEASUREMENTS 

0.8 

40.0 

800 

30 

0.12 
0.3 
0.11 

88 dB (98 Wt'd)' 90 dB (95 W'td) 
85 9B (87 W'td)' 85 dB (90 W'td) 

14 dB (Wt'd)' 12 dB (Wt'd)' 

Small differences in weighted results arise from the fact that the author used CCIR /ARM weighting 
whereas we used IHF "A" weighting, but, as can be seen, unweighted results are as good or better than 
claimed. 
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FIG. 2- SCHEMATIC DIAGRAM of the current -controlled variable -bandwidth low -pass filter circuits. 
Bandwidth is controlled by a current developed from the input signal. 

The peak detector amplifies the AC 
output from the frequency -selective con- 
trol amplifier and converts it into a DC 
voltage at the emitter of Q3. Resistor 
R28 sets the system attack time or charg- 
ing rate into the peak- detector storage 
capacitor C16. Capacitor C16 is dis- 
charged at a much slower rate (decay 
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time) by the current drains of the two 
CCF's through resistor R16. Resistor 
R27 sets the initial no- signal DC level at 
the peak- detector output. 

The attack and decay times and re- 
sponse characteristics were chosen with 
great care as they determine the subjec- 
tive effects of the filter. An attack time of 
I ms was selected because it is fast 
enough to accommodate the response 
time of the human ear and yet slow 
enough to be relatively insensitive to 
"clicks" and "pops" on the record sur- 
face. The decay time was set at 50 ms so 
the filter could close quickly after the 
passing of high- frequency musical infor- 
mation and thus pass a minimum of noise. 
A shorter decay time would cut into the 
natural reverberation time of some pro- 
gram sources, making them sound "ster- 
ile" or flat. 

The third section of the Adaptive 
Noise Filter is the bandwidth bar -graph 
display. A bar graph was used instead of a 

meter because of the millisecond response 
time of the control signal. The National 
LM3915 bar -graph display driver was 
chosen as it requires only a few external 
parts and contains all the necessary cir- 
cuitry for a 10 -point logarithmic bar - 
graph display. The common control volt- 
age at the top of R16 has upper and lower 
limits of 9.3 VDC and 1.1 VDC, respec- 
tively. Therefore, the upper and lower 
limits of the LM3915 are set accordingly 
at pins 4 and 6 (internal logarithmic resis- 

tor string between these two pins sets the 
DC levels at which each of the internal 
comparators drives its associated LED). 
The left -hand LED corresponds to an 
800 -Hz bandwidth and the right -hand 
LED corresponds to a 30-kHz cutoff. 
The LED's between these two extremes 
represent steps of approximately 1.5 
times the frequency display by the pre- 
ceding step. 

A logarithmic display was selected be- 
cause it was most indicative of the audible 
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FIG. 5- CONTROL SWITCHING illustrating how 
the adaptive noise filter can be switched in and 
out of play -only circuit. 



PARTS LIST 

All resistors 5 %, Y. watt unless 
otherwise noted 

R1, R7- 100,000 ohms 
R2, R6, R8, R12 -3000 ohms 
R3, R4, R9, R10- 22,000 ohms 
R5, R11- 51,000 ohms 
R13- 15,000 ohms 
R14, R26, R27- 10,000 ohms 
R15- 200,000 ohms 
R16 -3900 ohms 
R17, R18- 20,000 ohms 
R19- 100,000 ohms, miniature pot, audio 

taper (Clarostat 389 N 100K -Z) 
R20, R32 -3300 ohms 
R21- 330,000 ohms 
R22, R25 -100 ohms 
R23 -1000 ohms 
R24 -10 ohms 
R28 -27 ohms 
R29- 91,000 ohms 
R30 -5100 ohms 
R31 -750 ohms 
R32 -360 ohms 
Capacitors 
C1, C4, C20 -1 µF, 16 volts electrolytic, 

radial leads 
C2, C5 -.0047 µF, 50 volts, Mylar, 10% 
C3, C6 -5 µF, 10 volts, electrolytic, radial 

leads 
C7, C8 -.001 AF, 50 volts, ceramic disc 
C9, C10 -.01 µF, 50 volts, ceramic disc 
C11, C14, C15, C17, C21, 022 -0.1 AF, 50 

volts, Mylar 
C12 -.015 AF, 50 volts, Mylar, 5% 
C13 -.033 MF, 50 volts, Mylar 
C16 -6.8 AF, 25 volts, tantalum, 10 %, 

radial leads 
C18 -470 AF, 25 volts, electrolytic, radial 

leads 
C19 -10 AF, 10 volts, electrolytic, radial 

leads 
Semiconductors 
D1, D2 -1N914 
D3-1N4002 
Q1, Q2, A3- 2N4401 
ICI- LM13600 dual operational 

transconductance amplifier (National) 
IC2- LM387N dual low -noise preamplifier 

(National) 
IC3- LM78L12CZ (National) 
IC4- LM3915N logarithmic bar -graph 

display driver (National) 
LED1-LED1O-NSL57124 rectangular 

LED for bar graph (National) 
Miscellaneous 
S1- miniature SPST toggle switch 
S2, S3- miniature 4PDT toggle switch 
T1 -power transformer, 14 VAC, 250 mA 

(Triad F -112X) 
L1- adjustable inductor, 4.7 mH, Q = 35 

at 19 kHz (TOKO CLN20 740 HM) 
J1 -J8- panel -mount RCA -type phono 
F1 -1/4 -amp slow -blow fuse 
Fuse holder, line cord, PC boards, control 

knobs, hardware 
The following parts are available from 

Advanced Audio Systems, PO Box 24, 
Los Altos, CA 94022: 

DX -244 (NR -2) complete kit including 
case -$69.95 

DX -245 (NR -2) main and display PC 
boards -$19.95 

DX -247 (NR -2) component kit; includes 
D1, D2, D3, IC1, IC2, IC3, IC4, 01, 02, 03 
and L1- $27.50 

California residents add state and 
local taxes, as applicable. 

TO 
A 

TO 
B 

°S2-a 

JJ66 FROM 
° J AMPLIFIER, 

._L LEFT CH. 

S3 -a 
J3 

FROM 
TAPE DECK 

= LEFT CH. 

TO 
J2 S2 -b 

AMPLIFIER, Ó 
LEFT CH. 

J7 S3 -b 

TO 
TAPE DECK, 
LEFT CH. 

S2 -c J5 

FROM AMPLIFIER, 
` __ RIGHT CH. 

S3 -c J4 

FROM TAPE DECK, 
RIGHT, CH. 

TO AMPLIFIER, 
RIGHT CH. 

TO 
TAPE DECK, 
RIGHT CH. 

.11 
S2-cl 

J8 
S3-cl 

TO TO 
0 C 

SWITCH S2: PRE- TAPE /BYPASS 
SHOWN IN BYPASS POSITION 

SWITCH S3: POST -TAPE /BYPASS 
SHOWN IN POST -TAPE POSITION 

FIG. 6 -IDEAL SWITCHING ARRANGEMENT is simple and flexible. User must be careful not to place 
both switches in non -bypass positions simultaneously. 

TOP VIEW OF THE PC BOARD shows the locations of most of the components. Parts not shown 
include the bar -graph display and power supply. 

action of the filter. It should be noted that 
the LED bar graph does not indicate 
signal level, but rather the instantaneous 
bandwidth of the two filters and, as such, 
should not be used as a signal -level indi- 
cator. 

If the Adaptive Noise Filter is used for 
only one source, such as for tape play- 
back, then a BYPASS switch will be the 
only switching needed in addition to the 
power switch. Figure 5 -a shows a suitable 
arrangement. Alternatively, the filter 
may be defeated by switching the junc- 
tion of C13 and R23 (Fig. 2) to ground, 
as shown in Fig. 5 -b, thereby forcing the 
filter to a constant 30 -kHz bandwidth. 
This approach has the advantage of re- 
quiring only a single -pole switch as op- 
posed to the four -pole switch and associ- 
ated wiring required for the straight -wire 
bypassing. 

A more flexible system, as used in the 

prototype model, can be obtained by pro- 
viding for insertion of the filter either 
before or after the tape deck (record or 
playback). The rather unusual switching 
scheme shown in Fig. 6 was selected for 
its relative simplicity. A setup having a 
PRE TAPE /POST TAPE and a FILTER /BYPASS 
switch would require one four -pole and 
one eight -pole switch. The scheme of Fig. 
6 only requires two four -pole switches, 
but the user should be careful not to place 
both switches in the non -bypass positions 
simultaneously. 

Printed -circuit construction techniques 
are used in the assembly of the prototype 
adaptive noise filter. Foil patterns for the 
printed- circuit boards used for the filter 
and associated display board will be pub- 
lished next month along with complete 
construction details and calibration and 
operating instructions. 

continued next month 



An introduction to domestic satellite communications; wi 
détails on how those illusive TV signals are pulled from sp 

ROBERT B. COOPER, JR. 

YOU IrAY BE TOO YOUNG TO HAVE BEEN A PART OF THE EXCITING 

1946 -1952 "dawn of television era." I was a youngster in 
upstate New York who spent his high school years souping up 
630 -t 'pe chassis, building cascade and cascode signal boosters 
with EBQ7's and trying out every antenna I could lay my design 
hands on -from stacked 10- element `_'agi arrays to 12 wave - 
lengtl- rhombic antennas. 

Television happened for me at an infectious age. A paper 
route helped me maintain a library of that era's Radio -Elec- 
tronics and a host of other valuable trade magazines that were 
documenting the fast changing world )f television technology. 
Summer odd jobs and caddying at the golf course enabled me to 
buy a uminum tubing, wire, electronics parts and bargain -base- 
ment -priced 630 chassis. In later years I would sometimes wish 
that I had been born "only five or ten years sooner" so that I 

would have been old enough by 1950 to have really been in a 
position to participate fully in the television revolution. "But 
alas" I would say to myself "that's it 'or the television revolu- 
tion. Now that it's established noth ng will come along to 
change it `that much' so I'll just have to find my nitch someplace 
else." 

Aid so it was until 1975 when I discovered a whole new 
television revolution just getting underway -satellite TV trans- 
mission and reception. And I have been tracking it, playing an 
active part in it and enjoying it ever since. 

Forget everything you know 
If you are in the television business to make a .iv-ng, you 

probably think you know all there is to knew (or need to know) 
about reception techniques and equipment. You've tracked 
down ghosts and explained away weather- caused co- channel 
interference. You've doped out MATV systems and traced bad 
components. You've been stuck with an inventory fun o' "brand 
name" parts that overnight went off the market, ami you own 
every Sam; Photofact that they ever printed. Forget it all! 

First, let me tell you a bit about the TV recep:ioi in my 
present hone, some 20 miles outside of Oklahoma City. We 
have the usual three major networks as well as PBS (Public 
Broadcasting System). And like a good majority of the United 
States, that is all we have (or had until the fall of 147 ï). 

In AugLst 1977 I placed some 1 X 2 stakes in our sidelawn 
and backhaed enough clay to let me refill the holes with a few 
pieces of poperly formed steel and around 4 yards of concrete. 
Then, in September 1977, I brought in a crew of friends and this 
funny -looking, 3000 -1b., al. -steel saucer -shaped apparatus, and 
in about eight hours we had the saucer mounted on a set of steel 
posts. (See Fig. 1.) The saucer pointed more or less south of us 
and up into the sky. 

The sane evening I sat down with a special receiver and 
watched the evening news live from Vancouver, British Colum- 
bia; a baseball game from Atlanta, GA; and a movie via some- 



FIG. 1- SATELLITE RECEIVING ANTENNA as it 
is being installed on steel mounting posts. 

thing called HBO (Home Box Office). 
My home is located just 18 airline 

miles from our local network and PBS 
stations, and I had always been able to 
receive the best -looking TV pictures this 
side of a network monitor, up until that 
fabled September 1977 evening. Until 
you have had a high -quality color monitor 
plugged directly into the video output of 
a satellite TV receiver and observed 54- 
dB signal -to- noise -ratio video produced 
by people who really care about how good 
it looks when it leaves their studio, you 
simply have not seen how good NTSC 
color reception can really be! 

Let me digress a bit and explain what 
satellite television is all about, how it 
works and why it works the way it does. 

How it began 
The first man -made satellite was Rus- 

sia's SPUTNIK (1) in the fall of 1957. It 
shook a lot of people up as you may recall. 
The idea of a ton or so of steel and elec- 
tronics going around and around the 
world and crossing our country beeping 
in Morse code and doing who knows what 
else spurred the U.S. into the space race. 
We responded by launching a U.S. Air- 
force satellite named SCORE in Decem- 
ber 1958, and to one -up the Russians, we 
added a prerecorded message from the 
President of the United States who wel- 
comed in the American space age and the 
Christmas season. 

LAUNCH PHASE 
TRANSFER ORBIT / 

ALTITUDE IS 

22,300 MILES 

TABLE 1- INTELSAT GEOSTATIONARY satellites operating in the 3.7- to 4.2 -GHz down- 
link frequency band are clustered in three separate areas. 

Longitude (west) Name Year Launched Service Status 

1° I -IV -F7 1973 Secondary 
4° I -IV -F2 1971 Reserve 

19.5° I- IVA -F4 1977 Reserve 
24.5° I- IVA -F1 1975 Primary 
29.5° 1-IVA-F2 1976 Reserve 
34.5° I -IV -F3 1971 Secondary 

181° I -IV -F4 1972 Reserve 
186° I -IV -F8 1974 Primary 

297° l- IVA -F3 1978 Primary 
298.6° 1-1V-F1 1975 Primary 
300° I -IV -F5 1972 Reserve 
300° 1-IV-F6 1978 Reserve 

SPUTNIK, SCORE and all the satel- 
lites that followed them through 1963 
had one common fault. They were 
launched into a "low orbit' and (with 
reference to a point on earth) they were 
always moving. To receive messages from 
or transmit messages to these "low orbit 
birds" required that the stations working 
with the satellite know rather precisely its 
orbit path and the timing of that path, 
and then be prepared to track the satellite 
as it came over one horizon, moved in an 
arc through the sky and finally disap- 
peared beyond the opposite horizon. 

In 1963 space technology and rocket 
power progressed, and SYNCOM, de- 
signed and built by the Hughes Aircraft 
Corporation, was launched -the world's 
first geostationary (or geosynchronous) 
satellite. (A geostationary satellite has an 
orbit directly above the equator and an 
orbital velocity that matches the rotation- 
al velocity of the earth. (See Fig. 2.) In 
this way, the satellite appears to remain 
stationary in the sky with respect to a 
point on the earth.) SYNCOM was an 
experiment. It provided the capacity to 
relay either a single TV channel or 50 
separate telephone conversations; from its 
orbit above the Equator between Africa 

OPERATIONAL PHASE 
EQUATORIAL PLANE 
ORBIT 

SATELLITE 

FIG. 2- GEOSYNCHRONOUS ORBIT is achieved by launching satellite into a highly elliptical orbit 
that is followed by a transfer to an equatorial plane orbit. Satellite's position over equator is typically 
maintained to ±0.1 degree. 

and South America, it interconnected 
North America and Europe with their 
first real -time (live) television transmis- 
sions. By 1965 the geostationary satellite 
looked like a winner, and 19 countries 
joined to form something called Intelsat, 
a consortium of nations that would fund 
the launching of a series of satellites. 

The Intelsat world 
With nearly 14 years to grow, the 

Intelsat system is relatively mature. To- 
day, more than 100 nations belong to the 
system, which consists of 12 separate 
satellites located in three distinct 
"groups." Commercial Intelsat installa- 
tions cost in the megabuck region, but 
amateur builders of backyard terminals 
have successfully tapped into the Intelsat 
circuit, using surplus- salvaged parabolic 
antennas as small as 8 feet in diameter 
and with investments well under $500, as 
we'll discuss in some detail. 

As mature as Intelsat is today, it is in a 
constant state of evolution. The present 
satellite series is generally of the so- called 
Number IV (or "4 ") class, indicating 
there have been three previous series. 
Table 1 lists where they are located; a 
sharp eye will spot the three "clusters" in 
operation: One is over the Equator in the 
Pacific Ocean; another over the Indian 
Ocean north of the Seychelles Islands; 
and a third between the tip of Africa and 
the tip of South America. Each location 
has as a minimum a "primary" and a "re- 
serve" satellite, but heavy Atlantic and 
Indian Ocean traffic has resulted in addi- 
tional satellites in these areas. In 1971 the 
Intelsat consortium agreed that identical - 
frequency satellites should be spaced over 
the equator in 4- to 5- degree increments. 
In this fashion the large parabolic 
ground- receiving antennas could inter- 
cept the desired satellite's signals without 
interference from adjacent -position satel- 
lites, even though both would be operat- 
ing on the same frequency simulta- 
neously. The present series IV satellites 
will begin to be replaced with a new, 
advanced family of satellites during 1979, 
the Intelsat V series. We'll look at these 
later on. 



BADO ETS 
EALLY WORK? 

feedline for coupling had no effect. Interference bars were again 
apparent on several TV channels, with or without the CB filter 
attached. The trap circuitry is a series L C filter, designed to 
short -circuit much of the 27 -MHz CB signal, but it has no 
effect at TV frequencies. The schematic is shown in Fig. 3. 

Similar to the filter described above, it would be effective only 
in preventing front -end overload by a powerful 27 -MHz CB 
signal. In fact, if an interference filter were designed to attenu- 
ate interfering signals on TV channels, it would also diminish 
the TV signals since they occupy the same frequencies. 

Ghost eliminator 
Phantom borders that accompany the TV picture as a smear 

or additional outline alongside the primary image are due to 
phase delay -two identical picture signals arriving slightly apart 
in time. As a result, the sweep lines that draw the picture on 
your screen trace two sets of images; one is usually weaker 
because ghosts are caused by a reflection of the signal from 
nearby objects, arriving at the antenna both weaker and at a 
later time than the direct signal from the broadcasting station. 

The ghost eliminator shown in Fig. 4 was installed and 
adjusted as directed; the ghosts were unaffected. Suspecting 
that the unit was labeled backwards, I reversed the leads, but the 
ghosts remained. 

FIG. 4 -GHOST ELIMINATOR is inserted in antenna lead -in and adjusted 
for best picture. 

The ghost eliminator is an L -pad (see Fig. 5) consisting of 
arbon resistances that remain essentially noninductive through - 

t the VHF range; UHF performance is unpredictable. 
cause the device is a variable attenuator, it makes signals 

er; and weaker signals are more vulnerable to electrical 

68002 
4001 7K 

FIG. 5 -GHOST ELIMINATOR is actually an L -pad attenuator as shown in 
a. Equivalent circuit when adjusted for minimum signal is shown in b. 

When adjusted for maximum signal, equivalent circuit is shown in c. 

interference. Although it is stated on the eliminator's blister 
pack that the unit remains at a constant 300 ohms, it does not; 
the resistance of the device I tested varied from 300 to 7000 
ohms at the TV terminals. 

While it is dangerous to make generalizations, no inexpensive 
add -ons can take the place of a good antenna system; an outside 
antenna is always better than an inside antenna; interference is 

best eliminated at its source. 
This article is not meant to be a blanket indictment of all TV 

accessories. High -quality picture- enhancing devices such as 
antenna preamplifiers, cavity wavetraps, etc., are available but at 
a substantially higher cost. However, the bottom line is: Use a 

good antenna and transmission line, and additional gadgets will 
rarely be necessary. 

TV /FM splitters 
A splitter is a coupling device that permits you to hookup two 

sets to one antenna. Since most TV antennas are rather broad- 
band in nature, they work quite well on the FM broadcast band 
as well as on TV channels; so why not use this feature for your 
benefit? Since most stereo receivers have a 300 -ohm (two 
screws) antenna input, it is a simple matter to run a length of TV 
twin -lead from the receiver to the TV antenna splitter and enjoy 
greater quieting, stronger distant reception, and less flutter and 
fade. Of course, the FM reception is enhanced in the same 
direction as the TV antenna is pointed. The TV reception will be 
virtually unaffected, since splitter loss is minimal. Acceptable 
units are mass- produced for most retail outlets and large chain 
discount houses. They are all fairly identical (see Fig. 6) so shop 
for price; the average price for a typical two -set coupler is from 
$3.50 $4.00. (Be aware that some of the better TV antennas are 
designed to trap out FM signals -thus eliminating them as a 

source of interference.- Editor) 

Privacy earphone attachments 
Although not all TV sets come with earphone jacks, many 

imported portable sets do. Make sure that the plug size is 

compatible with the jack on your set (most measure '/e inch, and 
adapters are available). If there's no earphone jack on your set, it 

is a relatively straightforward procedure to cut off the speaker 
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FIG. 6- TYPICAL TV /FM SIGNAL SPLITTER manufactured by the Finney 
Company. 

lead inside the TV set and attach the adapter; before undertak- 
ing this minor surgery make sure instructions are included with 
the adapter. (Modern TV sets frequently do not have power 
transformers and, therefore, have a "hot" chassis. The audio 
output stages are similarly transformerless and the speaker leads 
can present a potentially dangerous shock hazard. -Editor) 

Such units are sold for convenience, not hi -fi quality. They 
are available from the same sources as TV /FM splitters. 

Antenna boosters 
These little preamplifiers make a weak signal stronger, and 

strong signals stronger. They improve a snowy picture. Outdoor 
antenna -mounted preamplifiers are recommended over indoor 
antenna boosters, since you want a stronger signal to come down 
the antenna transmission line and don't want to amplify the 

FIG. 7- TYPICAL ANTENNA BOOSTER that is mounted on the antenna 
mast itself. Made by Channel Master. 

interference picked up by the lead -in itself. A typical booster is 
shown in Fig. 7. 

If you are plagued with weak -signal reception, a booster will 
probably help. Make sure that you purchase one that is weather- 
proof, with all- channel capability (if you watch UHF transmis- 
sions), and that you cover the terminals with a good lacquer or 
silicone rubber caulk to retard corrosion after you have installed 
and tested the booster. Unit prices vary from $30 to $70. 

Line -noise filters 
Noise from motors, fluorescent lights and dimmers, and other 

sources of AC line interference constantly arrive at the TV line 
plug as voltage spikes. These interfering electrical pulses may 
not get filtered out by the TV set's power -supply circuitry and, 
as a result, show up as a tearing of the picture, or may be even 
heard through the speaker. 

Inexpensive ($ I.50 $6.00) filters usually consist of a plug and 
receptacle housing containing a capacitor or two. The TV line 
plug is inserted into the receptacle, and the unit is plugged into 
the wall. The line -noise filters are almost always either totally 
ineffective or inadequate because most electrical interference 
arrives through the antenna. An external ground should always 

be present (and rarely is); more sophisticated (and more expen- 
sive) units containing inductor coils are more likely to provide 
some relief from power -line noise. 

Color purifiers 
Color TV pictures are very sensitive to magnetic fields. Iron 

picture -tube envelopes, nearby steel hardware, etc., all may 
cause potential color distortion. If a TV set has been recently 
moved, transported for repair, exposed to strong electric motor 
fields, exposed to a nearby lightning strike or a host of other 
unexpected sources of magnetic energy, its components may 
have become magnetized and could degrade the purity of color 
distribution on the face of the picture tube. Color purifiers (also 
called degaussers) are simply multiturn loops of wire which, 
when plugged into the AC power line, produce a strong, fluctu- 
ating magnetic field capable of neutralizing the vestigial magne- 
tism on the chassis parts. 

At a cost of $5 or $6, this device is not a bad investment if it is 
properly designed and can deliver a strong enough demagnetiz- 
ing field. Only a test of the unit will confirm this. 

Wall -plate terminals 
Many houses are built with TV lead wire "stubbed in " -i.e., 

twin -lead is left dangling through a hole in the wall for connec- 
tion. Alternately, a more cosmetic plastic cover plate is connect- 
ed to the lead -in and affixed to the wall to cover the hole. 
Connections are then made to the TV set by a short length of 
twin -lead that is either attached to screw terminals or plugged 
into the wall plate. 

The wall -plate terminals offer very little loss to the TV 
signals, and are relatively inexpensive. They are worthwhile if 
you want to give a finished look to the TV installation. Some 
wall plates contain internal splitters for FM reception as well. 

Wall- through tubes 
There are many ways to bring a transmission line into a house 

from an external antenna: through a louvered vent, a hole under 
the eaves, or via a hole in the wall. But along with the hole comes 
another problem: How do you keep bugs, rain, or even intem- 
perate air from penetrating the house? The wall- through tube 
provides a seal. (See Fig. 8.) Consisting of a plastic tube with 

FIG. 8- THROUGH -WALL TUBES serve a dual purpose -they protect the 
lead -in at the point of entry into the house, while covering the hole in the 
wall. Available from several sources. 

finished and adjustable ends, the unit is used to line the hole 
drilled for the lead -in. Of course, a larger hole must be drilled 
than would be required for the wire alone, but the device 
provides isolation and insulation from both the wall and the 
outside. At a cost of $2, it is a worthwhile investment. 

Lightning arresters 
Solid -state TV sets are far more vulnerable to failure from 

high -voltage spikes than the old tube sets. Even a nearby light- 
ning stroke can induce enough voltage in a TV antenna line to 
destroy tuner components. A lightning arrester probably won't 
protect your set from a direct hit, but it should guard it from 
nearby lightning during an electrical storm. 

A variety of arresters are available for $3 $5. Make sure to 
follow directions to insure both TV protection and efficient 
signal transfer. A well -grounded antenna mast is mandatory if 

any TV installation! If your reception seems to be a little weak( 
than usual, check the lightning arrester, perhaps even replacc 
after a stormy season. 
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WILLIAM D. KRAENGEL, JR. 

DO YOU KNOW IF YOUR 3 -WIRE AC OUTLETS 

are functioning properly? If you accept 
the premise that the purpose of a 3 -wire 
system is to provide an additional margin 
of safety (with a grounding conductor to 
which frames, cabinets, housings, etc., 
are separately grounded), it is necessary 
to be able to verify that the system is 

indeed working as designed; i.e., that the 
ground is really grounded. 

How can this be done easily? You can 
use the Outlet Polarity Checker de- 
scribed in this article. With a little addi- 
tional sleight -of -hand, the unit can be 
used to check 2 -wire systems to deter- 
mine if they can be used safely with a 2- 
to 3 -wire adapter. (I don't like them -as 
shall be seen later, these can lead to a 
false sense of security!) And it can also be 
used to check an appliance that has a 3- 
blade plug. 

The checker consists of three neon 
lights (see Fig. 1) wired so that they light 
in different combinations according to 
circuit conditions. Since only one combi- 
nation of lights (the ones labeled "O" and 
"K ") indicate a correctly wired outlet, 
the other combinations indicate various 
faults. Table 1 lists these possible light 
combinations and their causes. In most 
cases, but not always, any trouble will be 
due to an incorrectly wired outlet. How- 
ever, the entire branch circuit can be 
incorrectly wired, especially if it has been 
installed by nonqualified personnel. 

When 3 -wire systems are working 
properly, they do provide an extra margin 
of safety. But what happens when a 
homeowner wants to use a new 3 -wire 
appliance with an existing 2 -wire system? 
He sometimes buys an adapter or uses the 
one that is conveniently furnished with 
many new 3 -wire appliances. He hooks 
the adapter up according (sometimes) to 

AC OUTLET 

CHECKER 
Is the ground grounded or ungrounded? 
Your life can depend on the answer! 

BRASS SCREW 

ROUND OR "U" BLADE 
ANO GREEN SCREW 

NICKEL SCREW 

FIGURE 1- OUTLET POLARITY CHECKER. A simple and sure way of knowing if the outlet that you 
are about to plug into is functioning properly. 

TABLE 1 - SIGNAL LIGHT COMBINATIONS 

LIGHTS 

0 OFF ON CIRCUIT CONDITIONS 

0 K X 

0 0 0 OFF - FUSE OR CIRCUIT BREAKER OPEN 

o OK (SAFE!) 

0 0 NEUTRALOPEN - DANGER! 

0 0 GROUNDOPEN - DANGER! 

0 o I HOT TERMINAL OPEN AND HOT ON NEUTRAL TERMINAL- DANGER! 

o HOT AND GROUNDREVERSED - DANGER! 

0 HOT ANO NEUTRAL REVERSED - DANGER! 

(NOT POSSIBLE) 

PARTS LIST 
DS1, DS3 -Amber neon lamp assembly 

(Lafayette No. 99A62259 or equal) 
DS2 -Red neon lamp assembly (Lafayette 

99A62267 or equal) 
P1 -3 -wire polarized plug and cord 
Misc. - Bakelite case (Lafayette No. 

99E8O780 or equal); grommet to fit 
cord. 

the instructions (if any). He now blithely 
assumes that he has successfully con- 
verted his old 2 -wire system into a safe, 
grounded 3 -wire system -but has he? 
Unless he has actually grounded the 
green lead of the adapter, he hasn't! Just 
fastening the green lead under an outlet - 
plate mounting screw grounds the appli- 

continued on page 78 
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Wiring Syst 
For Proj 

A comparison look at four different ways you can wire your 
projects. Selecting the right one for your next construction 

project will make the task easier and more pleasurable. 

EARL "DOC" SAVAGE, K4SDS 
HOBBY EDITOR 

NOT SO LONG AGO THERE WAS ONLY ONE WAY TO WIRE AN ELEC- 
troniç project; and too many people believe there is still only one 
way. 

Today there are four major wiring systems from which to 
choose. If you are not familiar with these systems and their 
advantages and disadvantages, you are likely to spend too much 
time constructing and correspondingly less time designing and 
using your projects. 

To avoid wasting time, a knowledge of available wiring 
systems is a must. Although it is equally important to be able to 
use all systems, first you must be able to choose which one is 
best for a given project. So let's examine and compare the four 
major wiring systems. 

CSH wiring 
This wiring system has been in use for many years. It is 

conventional or traditional wiring, but many call it CSH (Cut/ 
Strip /Hook). The name itself shows how slow and tedious it 
is. 

We'll review the CSH wiring system, briefly, but, first, since 
every project must be built on something let's see what's avail- 
able. 

Figure I shows several types of perforated boards that are 
used with the CSH system. A plain perforated board is often 
chosen. Three types of universal PC boards are also shown. 
Depending upon the nature of the project circuit, a universal PC 
board can ease the wiring task. 

The cut /strip /hook wiring method started when components 
projects were large. Even so, it is still used on modern small 
board -mounted projects. Figure 2 shows the tools and materials 
used in this system. It's the cutting, stripping and hooking that 
takes so much time; and the hooks must then be clamped to the 
joints. The final step is soldering, and, a very small iron tip is 
essential. Note that components can be wired directly or sockets 
can be used. 

The overwhelming disadvantage of this wiring system is the 
great amount of time and effort it requires. This fact will 
become more apparent as we look into the following systems. 

However, the other side of the coin is that there is no limit to 
the size wire you can use. When constructing high- current and/ 
or high -voltage circuits, this can be An advantage. The CSH 
wiring method is generally used in constructing power supplies 
and high power amplifier stages. Of course, it is standard in tube 
circuits. 

FIG. 1- PERFORATED BOARDS are used with the cut /strip /hook and 
wire -wrap wiring methods. Also shown is a universal -type printed- circuit 
board. 

FIG. 2 -TOOLS AND MATERIALS required for the cut /strip /hook wiring 
method. 

Pencil wiring system 
Figure 3 shows the tools and materials used in the pencil (or 

pen) wiring system. This type of wiring is very much like draw- 
ing with a regular pencil. The pencil contains a roll of special 
wire at one end that passes down the shaft and is dispensed 
through a small metal point. 

The wire is wrapped three or four times around a component 
lead or socket tail, then fed to the next component and so forth, 
daisy -chain fashion. At the end of the chain, you cut the wire by 



A series of four 1/2-inch videotapes 
describing various aspects of satel- 
lite television communications are 
available from Satellite, Television 
Technology, P.O. Box G, Arcadia, 
OK 73007: 

Tape HTS -1, "How The Home Ter- 
minal works" 

Tape HTS -2, "Private Terminals 
Today" 

Tape HTS -3, "TV Terminal Tech- 
nical Topics" 

Tape HTS -4, "How The Bird 
Flies" 

Tapes are 1/2-inch and run from 70 
to 110 minutes and are in full color. 
Specify either VHS or Beta format 
when ordering and enclose payment 
with order. Price is $50, each in Beta 
format; $55, each in VHS format. 

Also available is a "Satellite Study 
Package," including a 52 -page 
booklet explaining private terminals, 
a 22 by 35 four -color wall chart 
showing all satellites in operation 
and how the receive terminal is de- 
signed and installed, and a copy of a 
recent issue of CATJ(the worldwide 
monthly publication dealing with sat- 
ellite terminal systems) is available 
for $13 postpaid ($16 outside the 
U.S. 

The first national seminar confer- 
ence dealing with practical technolo- 
gy for building and operating your 
own private television receive satel- 
lite terminal will be held August 14, 
15 and 16 in Oklahoma City. 

This conference will feature world- 
wide experts in the field of private 
(low cost) satellite terminals demon- 
strating their equipment design and 
construction techniques. Numerous 
operating terminals from 6 to 20 feet 
in size will be on hand and several 
firms marketing equipment in this 
field will be on hand to explain their 
marketing approaches to home ter- 
minal installations. Firms interested 
in acting as area marketing, servic- 
ing and installation affiliates of the 
national suppliers in this field will 
have the opportunity to learn about 
the various products being offered in 
this field. 

Among the systems to be demon- 
strated will be ten foot terminal sys- 
tems operating without any LNA de- 
vices (utilizing new technology in the 
receiver area), various approaches 
to low cost privately built receivers 
and antenna sub -systems, and a se- 
ries of sessions on the projected 
growth and activity in this fast mov- 
ing area. 

Attendance is by advance regis- 
tration only; for full information con- 
tact Satellite, Television Technology, 
P.O. Box G, Arcadia, OK 73007 (405) 
396 -2574 

Domestic satellites 
As needed as the Intelsat -type satellites 

are, they cannot serve all the communica- 
tions needs of all countries. Some nations, 
such as the U.S., Canada and Russia, 
have unique internal needs that in sheer 
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FIG. 3- DOMESTIC SATELLITE "parking" spots. Ten domestic satellites are currently active -3 
Canadian and 7 U. S. A. A third WESTAR satellite should have been launched by the time you read 
this and a third SATCOM is due for launch between October and December of this year. 

message volume (or circuits required), 
far outstrip Intelsat's services. For exam- 
ple, in the Atlantic Intelsat cluster five 
separate satellites have a total flat -out 
capacity of 100 separate "channels" or 
transponders. A single transponder can 
provide (typically) up to 900 voice or 
message circuits, or one TV channel 
circuit. Obviously, not all these circuits 
are used full time, so satellite communi- 
cations planners take advantage of what 
are called "peak load times." They at- 
tempt to have enough circuits available to 
handle peak or maximum traffic -time 
loads. In the long haul, the average num- 
ber of circuits in use would be somewhat 
less than 50% of the total capacity avail- 
able. 

Some smaller nations, such as Nigeria, 
Sudan, Uganda, etc., lease one or more 
transponder /channels full time from In- 
telsat to provide ground-to- satellite -to- 
ground communications for circuits 
wholly within their own countries (except 
for the satellite link). Other countries 
such as Spain, lease full -time circuits to 
maintain ground -to- satellite -to- ground 
communications with distant outposts of 
their nation, for example, television, tele- 
phone and data circuits with the Canary 
Islands. 

In 1970 -1971 individual countries 
with projected satellite circuit needs for 
exceeding Intelsat's capability persuaded 
other Intelsat nations to allow some por- 
tions of the equatorial orbit belt to be 
reserved for non -Intelsat geostationary 
satellites, or for domestic satellites. In the 
interim so- called Domestic Satellite Sys- 

tems have been activated for Indonesia, 
Canada, Russia and the U.S. although 
actually the Russian system was first 
made operational back in 1965. 

In North America the orbit parking 
region from 70 degrees west longitude (a 
point due south of New England) to 
around 135 degrees west (roughly due 
south of the Alaskan peninsula) is re- 
served for North American domestic sat- 
ellites. (See Fig. 3.) Canada was the first 
to launch a domestic satellite into this 
region (ANIK I in 1972); and in seven 
years, 10 other Canadian or U.S. domes- 
tic satellites have joined ANIK I. An 
additional pair of U.S. domestic satellites 
will join the crowd before 1979 is over. 
There are 13 satellites in all, and all are 
parked between 70 degrees west and 135 
degrees west. 

On a transponder or channel- capacity 
basis, the North American satellites have 
the full -load capability to provide as 
many as 228 separate TV channels, or 
more than 200,000 telephone voice chan- 
nels simultaneously -more than twice 
that available on the Intelsat system. 
With all that capacity available, you 
might suspect there is some extremely 
interesting, perhaps even downright en- 
ticing, "television" up there. 

Indeed there is. There's a lot of good 
watching -more than 40 channels 
worth -to be had from those U.S. And 
Canadian domestic birds. Next month, 
we'll take you channel -by- channel, bird - 
by -bird as we scan programming available 
to TV viewers in other locations through- 
out North America. R -E 
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TV ADD-ON 
DO THEY R 
As we strive for improved TV reception, we are offered innumerable 
gadgets that promise u; a near- perfect picture. Not all work as well 
as the sellers claim that they do. 

ROBERT B. GROVE 

WE ARE ALL TEMPTED -AT ONE TIME OR ANOTHER -BY THE 
quick- and -easy- remedy syndrome: Gas -tank additives, pill -pop- 
ping medication, flea collars, spray deodorants. Even the family 
TV set is besieged with handy accessories that promise fantastic 
results for a minimum investment in time and money. 

The TV gadget syndrome began soon after World War II, 
when small- screen black and white TV was just catching on, and 
families, friends and neighbors clustered for hours around the 
magic box, squinting at teeny -tiny pictures. 

A few enterprising souls decided to capitalize on the small 
screen problem by selling attachable magnifiers: A clear, convex 
cell of mineral oil was braced in front of the tiny screen; if the 
viewer sat directly in front of the screen, he could view an 
enlarged (albeit blurry) picture. The hapless souls who had to 
view the magnified image from an angle were plagued by incred- 
ible distortion. The magnifiers finally went the way of the dino- 
saurs! 

Another item that appeared was the color -filter adapter, an 
incredible hoax consisting of alternating horizontal bands of 
colored plastic film stuck to the face of the picture tube. True, 
your black and white TV set could then show color . . . if you 
didn't mind seeing Ed Sullivan with red eyes, green nose, blue 
lips and a yellow chin! 

Accessory gadgets are still in popular demand, but do they 
really work? I decided to find out. A trip to my local electronic 
store provided several devices intended to improve TV picture 
quality. Interestingly enough, none carried a guarantee of any 
kind! 

The devices were tested on two separate TV sets in two differ- 
ent locations, and the results were disturbing. Here's what I 

found: 

TV interference filters 
These devices are advertised as being effective against neon 

signs, fluorescent lights, auto ignition noise, airplanes, appli- 
ances, amateur radio transmitters, medical and X -ray equip- 
ment, electric razors, and oil burners. I purchased the filter 
shown in Fig. 1 and tested it using a CB transceiver; the filter 
did not reduce the interference on either set. Further experi- 
ments using an RF signal generator radiating local interference 
on TV channels also resulted in no improvement with the filter 
attached. The filter was then tested for its effectiveness in 

FIG. 1 -TV INTERFERENCE FILTER is inserted in the antenna lead -in. 
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FIG. 2- INTERFERENCE FILTER is a high -pass filter that attenuates 
signals below 54 Hz. 
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FIG. 3 -CB TRAP is a series filter that eliminates 27 -MHz CB signals. 

suppressing the spark- tearing of the picture caused by electrical 
appliances; again, no improvement. 

Internally, the TV interference filter is a constant -k high -pass 
filter, attenuating all signals below 54 MHz (Channel 2). The 
schematic diagram is shown in Fig. 2. It should be effective in 
preventing front -end overload from signals below 54 MHz, but 
it has no effect on interfering signals in the TV frequency bands, 
which is where the majority of interference originates! 

CB interference trap 
Turning the CB transceiver on transmit next to the antenna 
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FIG. 3- PENCIL WIRING SYSTEM also requires perforated board and 
soldering iron. 

I 

FIG. 4 -TWO TECHNIQUES are available for wire -wrap construction. The 
tools and materials required for both techniques are shown. 

pinching it against the board using a chisel -like tool or an Xacto 
knife or other type of blade. 

So far, we have not mentioned stripping the wire. This is 

because the wire has a special insulation that vaporizes at a 

temperature of about 750 °F, making wire- stripping unneces- 
sary. You only have to touch the wire with a hot iron to melt the 
insulation so that solder can be applied. 

Quite obviously, the great advantages to the pencil wiring 
method are its simplicity and speed. It is ideal for most modern 

digital and analog circuits. As you might expect, the disadvan- 
tage is the limited wire size -gauges No. 32 through No. 38 are 
usually available. Therefore, pencil wiring would not be suitable 
for constructing a 2 -amp power supply. 

Wire- wrapping 
There are two wire -wrapping methods, and the tools and 

materials for both are shown in Fig. 4. One method (Type I ) 

resembles the CSH system, although it is much faster. 
The first wire -wrapping method (Type 1) requires that the 

wire be cut and stripped. Fortunately, these operations are 
simplified by the wire dispenser and stripper shown in Fig. 5. 

OK Machine and Tool's refillable wire dispenser has a built -in 
cutter and stripper that saves a lot of time. The other device has 

a stripper built into the handle of the double -ended wrap/ 
unwrap tool. Kits are also available containing various lengths of 
precut and prestripped wire. 

Wiring is performed by simply wrapping the wire around the 
terminal. In case of error or modification, the other end of the 
tool can be used to unwrap the connection. 

The second wire -wrapping method (Type 2) is called slit - 
and -wrap wiring and is accomplished with a tool from Vector 
Electronics that resembles a wiring pencil. This wire is also 
contained in a spool mounted on one end of a hollow shaft 
through which the wire passes. The business end of the tool not 
only wraps the wire but slits the insulation as it does so, allowing 
contact to be made with the terminal. 

The slit -and -wrap technique has two decided advantages over 
the Type 1 method. First, cutting and stripping are not required. 
Second, continuous daisy -chain connections can be made (see 

Fig. 6). These two factors greatly improve convenience and 

time- saving (and there are also motor -driven wrapping tools). 
You will note that no mention has been made of soldering. 

The ultra -speed of the wire -wrapping system (the slit- and -wrap 
technique especially) results from the fact that there is no 
soldering. As strange as it may seem, a properly wrapped 
connection is at least as stable mechanically, and has as low a 

resistance as a soldered connection. 
The wire -wrapping system is not a cure -all, however. It has 

some disadvantages: The wire is of limited size, although typi- 
cally a little heavier than pencil wire (but, as previously noted, 
this is seldom a problem). What is more important is that 
connections must be made on special wrapping posts. 

Wire -wrapping cannot be performed on component leads. 
The wrapping posts must have sharp edges to dig into the 



UNIVERSAL PC BOARD and wiring pen manufactured by Vero Electron- 
ics, Inc. 

wrapped wire. This means using special wire -wrapping sockets 
and through -board posts for mounting discrete components. 

Printed -circuit boards 
There is some confusion about the meaning of the term PC 

board because both universal and dedicated boards can be 
called PC boards. In order to distinguish between the two types, 
the adjective "universal" is included for that type of board. (An 
unqualified PC board generally refers to a dedicated board - 
that is, one designed for use with a specific circuit.) 

The PC board wiring technique is the simplest and quickest 
technique of all. It would win hands down over the others except 
for two factors: First, modifications are more difficult (although 
not impossible) to make on PC boards. It is just a matter of 
cutting the traces and substituting actual wires, and, with 
reasonable care, this procedure works quite well. 

The more important difficulty is making the PC board itself. 
At the outset, the copper -clad board is plain and undrilled. 
Somehow the circuit must be placed on the board -either by 
drawing, transferring, pasting -up, or using a photosensitive 
process. Next, the unwanted copper must be removed -by etch- 
ing, grinding, or even sawing. Finally, the PC board must be 
drillèd for component mounting. 

Several excellent methods have been devised for constructing 
PC boards. Everyone should become familiar with them in order 
to be able to select the correct one. However, there is no present- 
ly available fast method of doing the job. 

Time can be saved only when a quantity of identical boards 
must be constructed, which is a rare situation for the individual 
builder. Even ordering a preconstructed board takes time. In 
spite of all this, time and effort are not always the most impor- 
tant considerations, so PC board wiring should not be over- 
looked. 

Material sources 
For your convenience, some of the manufacturers of tools and 

materials needed for the various wiring systems are listed in 
Table 1. Listed under each name are applicable tools, identifica- 
tion numbers and the latest prices (subject to change). Each 
manufacturer also produces materials and accessories, so 
request a catalog from each one. 

You can sometimes find these items in many mail -order cata- 
logs. There may also be sources in your own area, such as retail 

FIG. 5 -WIRE DISPENSER ana wrap /unwrap tool available from OK 
Machine and Tool Corp. 

FIG. 6- SLIT -N -WRAP tool from Vector Electronics has wire stripper 
built -in so the wire is automatically stripped as it is wrapped. 

TABLE 1- MANUFACTURERS of tools and materials for 
various wiring systems 

OK Machine & Tool Corp., 3455 Conner St., Bronx, NY 
10475: CIRCLE 146 ON FREE INFORMATION CARD 
WSU -30 -Wrap /unwrap tool, $6.95, plus materials, accesso- 

ries, boards. 
JWK -6 -Just Wrap kit, $24.95. 

Vector Electronics Co., Inc., 12460 Gladstone Ave., Sylmar, 
CA 91342: CIRCLE 149 ON FREE INFORMATION CARD 
P- 178 -1- Wiring pencil, $7.95. 
P- 183 -Chisel knife and forming tool, $1.95. 
P- 180 -Slit -N -Wrap tool, $24.50, plus materials, accessories, 

boards, kits. 

Vero Electronics, Inc., 171 Bridge Rd., Hauppauge, NY 
11787: CIRCLE 150 ON FREE INFORMATION CARD 
79- 1732G- Wiring pen, $8.00. 
58 -2808J -Wrap tool, $21.70, plus materials, accessories, 

boards, kits. 

stores and electronic supply distributors. If you cannot locate 
what you need, you can write the manufacturer. 

Summary 
Knowledge is, indeed, a powerful thing. You can save yourself 

much " fussin' an' cussin' " if you know enough about the four 
major wiring systems to pick the right one at the right time. 
Choosing the wrong one can result in anything from frustration 
to disaster. After all, old Murphy's Law says that something will 
go wrong anyway -you don't have to make it worse by selecting 
the wrong one from the start! 

Every electronics hobbyist should not only read about, but try 
out each wiring system. That way, you really know. Don't take 
someone else's word -even mine -because we may have differ- 
ent expectations. Try all of them and then you can choose the 
system you need when you need it. R -E 
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New FM Tuner 
CIRCUITS 

During the last few years the sound quality developed by the FM 
detector and stereo decoder has improved noticeably. Here is 

a look at some state -of- the -art circuits that make this possible. 

IT WASN'T VERY LONG AGO THAT AN FM 

tuner capable of delivering an audio sig- 
nal with less than 1.0% total harmonic 
distortion at the output of its ratio detec- 
tor or discriminator was considered to be 
a very high -quality product. Today, it is 

not uncommon to find FM tuners with 
distortion as low as 0.1 %, even in the 
stereo FM mode. Despite such giant 
reductions in overall distortion of FM 
signal reception, some manufacturers 
continue to explore other innovative ways 
to improve FM reception. 

For example, Kenwood Electronics 
(1315 E. Watsoncenter Rd., Carson, CA 
90745) has developed a separate tuner, 
the model KT -917, that achieves a distor- 
tion rating of 0.05% in the monophonic 
mode and 0.09% in the stereophonic 
mode at any audio frequency from 50 Hz 
to 10 kHz. Several new and unusual 
circuits are responsible for this additional 
lowering of overall distortion; we'll exam- 
ine four of these new circuits. 

Pulse -count detector 
Conventional discriminators and ratio 

detectors, which have been in use since 
FM broadcasting began, use tuned cir- 
cuits which first convert. the FM signal 
into one that varies in amplitude. Non- 
linear devices (diodes) then rectify the 
frequency- dependent AM signal to recov- 
er the original audio modulation. Both 
steps in this process are inherently non- 
linear. The discriminator (or ratio- detec- 
tor) S- curve, formed by transformer - 
coupled tuned circuits, is a continuous 
curve (see Fig. 1). It is this curve that 
converts frequency variations into varia- 
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discriminator but with much less distortion. 
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tions in amplitude. By restricting the FM 
deviation to a portion of this curve, linear- 
ity is approached but not fully realized. 
The second step in the demodulation 
process uses a diode's nonlinear charac- 
teristics for rectification. Here, with care- 
ful attention given to input- signal ampli- 
tude, linearity is again approached but 
not totally realized. 

A pulse -count detector system, on the 
other hand, is theoretically linear. In this 
system each individual waveform (at the 
IF) is converted to a pulse of uniform 
amplitude and duration. An integrating 
circuit counts these pulses and averages 
the count over a given time interval; the 
output is proportional to the pulse count. 
A block diagram of the Kenwood pulse - 
count detector system is shown in Fig. 2. 
The pulse count rises as a linear function 
of frequency, and the counting process 
remains linear until there is no space left 
between pulses. This point of saturation 
occurs far beyond maximum deviation. 
The system uses no nonlinear analog 
elements. It is a digital system in that the 
precision -pulse formers use digital tech- 
niques. The pulse counter is a form of 
digital -to- analog converter. 

In applying this technique to FM de- 
modulation, Kenwood found that the best 
detector efficiency can be achieved when 
demodulation occurs at a frequency much 
lower than 10.7 MHz (the normal FM 
IF). Therefore, a second converter is 
incorporated to heterodyne the IF down 
to 1.96 MHz. This causes the deviation to 
be much greater compared with the cen- 
ter frequency, and suits the operating 
characteristics of the digital processors. 
Referring to Fig. 2, note the 1.96 -MHz 
signal is shaped into narrow triggering 
spikes (one for each cycle) that drive a 
one -shot multivibrator. The multivibrator 
produces output pulses of uniform ampli- 
tude and duration. Only the frequency or 
density of pulses varies. A low -pass filter 
performs the pulse- counting function, 
producing an audio output that is 
determined solely and linearly by pulse 
count. 

There is an additional performance ad- 
vantage to this system. The multivibrator 
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is either off (zero volts) or on (supply 
voltage). In either state, no noise is 
produced, since the system is sensitive to 
noise only at the instant of triggering. 
This results in an important reduction in 
overall noise. Furthermore, since there 
are no tuned circuits the pulse -count 
detector never needs alignment and is not 
affected by temperature or humidity. 

Figure 3 shows the differential gain for 
a conventional ratio detector and for a 
pulse -count detector. Note that ratio - 
detector gain varies as the frequency 
deviates farther and farther away from 
the center, while the pulse -count detector 
gain remains linear over a very wide 
frequency range. 

Distortion detection loop 
With distortion caused by nonlinear 

detection virtually eliminated by the 
pulse -count detector, the one remaining 
possible source of distortion is the IF 
system of the FM tuner. In many FM 
tuners an indicator displaying center - 
tuning makes use of a balanced detector 
whose output voltage goes to zero when 
the converted signal is at the center of the 
detector's response. The drive from this 
circuit controls the deflection of the 
familiar zero- center tuning meter, or an 
AFC (Automatic Frequency Control) 
system, if one is used. This system works 
on the assumption that the IF response is 
perfectly symmetrical and has the same 
center frequency as that of the detector 
driving the tuning meter. Unfortunately, 
this is not always the case. 

The DDL (Distortion Detection Loop) 
system developed by Kenwood examines 
distortion and adjusts local oscillator fre- 
quency to place the converted IF signal 
precisely where it should be for minimum 
distortion. The block diagram of Fig. 4 
shows that the local oscillator is frequen- 
cy- modulated by an internally generated 
95 -kHz signal that contains 10% positive 
and negative deviation components. 

To avoid interference with the selected 
incoming channel, the 95 -kHz signal was 
chosen to be five times the 19 -kHz pilot - 
signal frequency. It is mixed with the 
selected carrier signal in order to place 
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FIG. 3- TRANSFER CHARACTERISTICS for the conventional ratio detector and for the new pulse 
count detector. 

frequency -modulated signals on the up- 
per and lower skirts of the IF response 
curve. After FM detection, original test 
signals and any distortion (which appears 
as twice the 95 -kHz signal) are extracted 
by a high -pass filter and applied to a 
synchronized detector where the original 
test signals and distortion components are 
compared. If an imbalance exists a DC 
error voltage is produced; this voltage is 
filtered and applied to the same varactor 
diode used to add the frequency -modu- 
lated injection signal to the local oscilla- 
tor. This error voltage corrects the local 
oscillator's center frequency to balance 
the DDL phase detector. In this way the 
DDL system monitors the distortion by 
injecting test signals that accompany the 
selected channel through the IF system. 
It serves to balance the distortion and to 
place the selected channel at the precise 
mid -point of the IF passband. 

To prevent interference with normal 
tuning, a logic- control circuit interrupts 
DDL control until manual tuning places a 
selected channel in the approximate cen- 
ter of the IF passband. Inputs to the 
control logic are a touch detector that is 
linked to the tuning knob, a noise detec- 
tor that monitors IF output, and the 
output of the high -pass filter that delivers 
the recovered injection signals to the 
DDL phase detector. When the operator 
releases the tuning knob, the DDL sys- 
tem starts working, and a light is turned 
on to indicate that tuning for minimum 
distortion has occurred. 

Sample- and -hold decoding 
In the conventional stereo FM decod- 

ing process, the (L -R) and -(L -R) 
audio information is recovered from the 
positive and negative excursions of the 
38 -kHz composite- signal envelope. In 
such switching systems the (L -R) and 
-(L -R) information is recovered in the 
form of averaged 38 -kHz components. In 
the course of filtering the ripple compo- 
nents of the 38 -kHz signal to reclaim the 
original modulation some sacrifice in ste- 
reo separation normally occurs. 

In a newly developed sample- and -hold 
technique, the 38 -kHz signal envelope is 
examined in short bursts at a rate that is 
determined by the 38 -kHz signal pro- 
duced by a phase- locked -loop (PLL) sys- 
tem. The recovered levels, in terms of 
modulation envelope voltage, are stored 
in a capacitor that is effectively discon- 
nected from the sampling switch after the 
sampling burst has passed. This voltage 
value is retained by the capacitor until the 
next sampling burst arrives. The capaci- 
tor then charges or discharges to the new 
envelope voltage value. As a result the 
envelope is traced in the form of hori- 
zontal voltage steps, as shown in Fig. 5. 
This represents a more accurate repro- 
duction of the modulation envelope volt- 
age. The resultant ripple component is 
lower and little filtering is required. 
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FIG. 4- DISTORTION DETECTION LOOP senses the distortion level at the output of the detector and 

adjusts the local oscillator frequency for minimum distortion. 

L INFORMATION 

A 

SAMPLE AND 
HOLD OUTPUT 

38kHz 
RIPPLE 

AVERAGE 
(PROVIDED BY 
CONVENTIONAL 
DETECTORS) 

SAMPLING 
PULSES 

SAMPLE -AND -HOLD DETECTOR FOLLOWS 

38kHz ENVELOPE PEAKS AND REQUIRES 

LESS FILTERING. 

FIG. 5- SAMPLE- AND -HOLD stereo decoding 
circuit output follows the 38 -kHz envelope and 
requires less filtering than conventional tech- 
niques. 

Two -speed phase -locked loop 
Another form of distortion can be 

introduced into stereo decoding circuits 
that use a phase- locked loop circuit to 
regenerate the 19 -kHz and 38 -kHz carri- 
er signals during decoding. Ideally, the 
regenerated 38 -kHz subcarrier signal 
should be immune to noise -induced fre- 
quency jitter. To reduce such frequency 
jitter, some designers narrow the band- 
width of the phase -locked loop, 19 -kHz 
capture range. This approach makes it 

more difficult for the PLL circuit to lock 
onto the incoming pilot- carrier signal. 
Opening the bandwidth to allow fast and 
reliable capture of the pilot signal, on the 
other hand, increases the possibility of 
pilot jitter; this normally peaks at 
around 200 Hz to produce high -order 
audible intermodulation. In the Kenwood 
stereo decoder (shown in the block dia- 
gram of Fig. 6) a dual time- constant filter 
is used in the PLL circuitry: a wide filter 

for acquisition; followed by a narrow 
filter, which is inserted after lockup (of 
the pilot signal) to keep tight and jitter - 
free control of the regenerated pilot sig- 
nal. 

Figure 6 also demonstrates the way in 

which this PLL circuit eliminates any 
residual 19 -kHz signals from the recov- 
ered audio outputs. Removal of this high - 
frequency signal is important because the 
presence of 19 -kHz components in the 
output signals can produce beat frequen- 
cies during tape recordings (the 19 -kHz 
harmonics can beat with the tape deck's 
bias oscillator); and can also cause im- 
proper tracking of built -in Dolby or other 
types of noise -reduction circuits. The 
conventional way of removing the 19 -kHz 
pilot signal from the audio output signals 
is by using a simple low -pass filter. For 
the filter to be effective at 19 kHz, 
however, it must also rolloff response at 
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lower audio frequencies, beginning at 
around 10 kHz or 12 kHz. The decoding 
system shown in Fig. 6 does not use such 
simple filters. Instead, a sample of the 
regenerated 19 -kHz signal from the two - 
speed phase -locked loop is applied to a 
subtractor circuit in the decoder input 
section. Here, the original pilot signal and 
the regenerated 19 -kHz pilot signal are 
180 degrees out -of- phase. By adjusting 
the out -of -phase 19 -kHz signal so that it 
is equal in amplitude to the incoming 19- 

kHz signal (part of the overall detected 
composite stereo signal), the two 19 -kHz 
components cancel each other out with- 
out affecting audio frequency response. 

Manufacturers of high- fidelity FM 
equipment such as Kenwood and others 
seem to be able to develop more and more 
improved circuits to provide audibly bet- 
ter FM reception in the home. Unfortu- 
nately, only a few FM broadcast stations 
are able to transmit clean enough signals 
to allow state -of- the -art hi -fi FM tuners 
and receivers to perform optimally. The 
truth is that the performance of most FM 
receivers today is limited by the anti- 
quated transmission equipment used by a 
majority of FM stations, not to mention 
the scratched recordings, worn styluses, 
and hum -and -noise in studio consoles and 
cables that many stations continue to 
transmit. R -E 
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FIG. 6 -BLOCK DIAGRAM of the Kenwood stereo decoder designed to eliminate pilot jitter. Two 
filters, one narrowband and the other wideband, provide a jitter -free regenerated pilot signal. 
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SONY CORPORATION HAS DEVELOPED ITS MOST 

powerful stereo receiver to date, the model 
STR -V7 (see Fig. I). This receiver's control 
layout has been carried over from earlier Sony 
models. The tuning knob and master volume 
control are conveniently placed in the upper 
right -hand side of the panel, and the POWER 
on/off pushbutton is located at the upper left - 
hand side. In between these controls are placed 
three meters -the center meter acts as either a 
signal- strength meter (when a pushbutton ad- 
jacent to the tuning knob is depressed) or, used 
with the meter on the left, as one of a pair of 
power- output meters directly calibrated in 
watts across an 8 -ohm load. The third meter, 
next to the volume control, serves as a center - 
of- channel tuning indicator in the FM listen- 
ing mode. 

The FM dial scale is linearly calibrated with 
markings at every 200 kHz, while below it is a 
nominally calibrated AM scale. Above these 
scales are a series of indicator lights that 
denote program source as well as stereo FM 
reception. The remaining controls and switch- 
es are located along the bottom section of the 
panel. Adjacent to the usual headphone output 
jack at the extreme left is a SPEAKER selector 

SONY SIR-Vi 
AM /FM Receiver 

LEONARD FELDMAN 

switch. Next to this control are three toggle 
switches for the low -cut and high -cut filters 
and for bypassing the BASS and TREBLE con- 
trols. Next come a rotary BALANCE control, 
LOUDNESS and MODE (stereo /mono) switches, 
TAPE switch and FUNCTION selector switch. 
The TAPE mode switch permits you to monitor 
either of two connected tape decks as well as to 
copy tape from one deck to another. The FUNC- 

TION switch has two phono settings: for mag- 
netic cartridges, or, alternatively, for moving - 
coil cartridges. Three additional toggle switch- 
es on the lower right -hand side of the panel are 
used for varying FM -IF selectivity (both nor- 
mal and narrow bandwidths), for FM muting 
and for activating the built -in Dolby FM 
decoding circuitry. 

The upper left of the rear panel contains 
antenna terminals for 300 -ohm or 75 -ohm 
coaxial FM transmission lines and for connect- 
ing to an external AM antenna. A useful addi- 
tion is an antenna lead -in clamp that retains 
the antenna line and protects it from strain. 
Nearby are a built -in ferrite -bar AM antenna, 
pivotable in two planes, and a chassis ground 
terminal. Near the two pairs of phono inputs is 

a two -position slide switch that selects either 

CONTRIBUTING HI -FI EDITOR 

MM (Moving Magnet) or MC (Moving Coil) 
cartridge operation. The tape -input and tape - 
output jacks are located in the lower left of the 
rear panel. On the right -hand side are located 
two sets of spring -loaded, color -coded speaker - 
connection terminals, while just below are two 
AC receptacles (one switched and one un- 
switched). No external access to fuses is 
provided. A view of the rear panel is shown in 
Fig. 2. 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER SECTION: 
Usable Sensitivity: 9.3 dBf (1.6 µV) 50 -dB Quieting: mono, 14.2 dBf (2.8 pV); stereo, 
37.3 dBf (40 µV). S/N Ratio: mono, 75 dB; stereo, 70 dB. Frequency Response: 30 Hz 
to 15 kHz, ±0 dB. Selectivity: normal, 50 dB; narrow: 80 dB. Capture Ratio: 1.0 dB. 
AM Suppression: 60 dB. Image Rejection: 80 dB. IF Rejection: 100 dB. Spurious 
Rejection: 100 dB. Muting Threshold: 5 µV (19.2 dBf). Distortion, Mono: normal, 
0.08% at 100 Hz and 1 kHz, 0.1% at 10 kHz; narrow, 0.2% at 100 Hz, 1 kHz and 10 kHz. 
Distortion, Stereo: normal, 0.15% at 100 Hz and 1 kHz, 0.3% at 10 kHz; narrow, 0.4% 
at 100 Hz and 1 kHz, 0.6% at 10 kHz. Stereo Separation: normal, 40 dB at 100 Hz, 48 
dB at 1 kHz, 43 dB at 10 kHz; narrow, 35 dB at 100 Hz, 40 dB at 1 kHz, 37 dB at 10 
kHz. 

AM TUNER SECTION: 
Usable Sensitivity: 100µV (external antenna). S/N Ratio: 50 dB. Harmonic Distortion: 
0.5 %. Selectivity: 40 dB. Image and IF Rejection: 40 dB. 

AMPLIFIER SECTION: 
Power Output: 150 watts -per -channel, 8 ohms, 20 Hz to 20 kHz. Rated THD: 0.07 %. IM 
Distortion: 0.07 %. Input Sensitivity: phono, 2.5 mV and 0.25 mV; high level, 150 mV. 
S/N Ratio (Phono, A- Weighted): 80 dB and 65 dB (moving coil); high level, 100 dB. 
Frequency Response: phono, RIAA, ±0.5 dB; high level, 5 Hz to 50 kHz, +0, -2 dB. 
Tone Control Ranges: ± 10 dB at 100 Hz and 10 kHz. Filter Cut -OH Frequencies: 50 
Hz and 9 kHz, 6 dB -per- octave. 

GENERAL SPECIFICATIONS: 
Dimensions: 201/2 W X 7% H X 173/4 inches D. Net Weight: 48 lbs., 6 oz. 
Power Requirements: 120 volts, 60 Hz, 250 watts. Suggested Retail Price: $820. 

The owner's manual contains virtually no 
information regarding the circuit design and 
no schematic diagram is provided. From a 
quick examination of the internal construction 
of the unit and an analysis of the block diagram 
(which is provided), we learned that the FM 
front -end uses a four -section tuning capacitor, 
and has separate filter systems for the normal 
and narrow bandwidth IF settings of the front - 
panel selectivity switch. The multiplex decoder 
comprises a phase -locked -loop circuit followed 
by low -pass filters to eliminate subcarrier 
products at the output. The AM circuit uses a 
single IC and a two -gang tuning capacitor. The 
Dolby FM decoding circuitry is also incorpo- 
rated in a single IC. Power- output circuits are 
protected by electronic and mechanical -relay 
circuitry. The latter also serves to delay turn - 
on for a few seconds to prevent thumps and 
other noises from reaching the loudspeakers. 
Figure 3 is a diagram that shows how this 
receiver can be hooked up to associated compo- 
nents. 

FM measurements 
Table I contains the measurements made for 

the FM tuner section of the model STR -V7. 
While usable sensitivity was poorer than 
claimed, the more important 50 -dB quieting 
specification proved to be better than claimed, 
with readings of 2.3 µV (12.4 dBf) in mono 
and 38 µV (36.8 dBf) in stereo as opposed to 
the 2.8µV and 40 µV claimed by Sony. On the 
other hand, the signal -to -noise ratio at strong 
signal levels failed to reach the manufacturer's 
specified levels. Even more surprising (and 
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watts -per- channel at mid -frequencies (and 
somewhat more than its rated power at high 
frequency), it was barely able to deliver its 

rated power at 20 Hz. Dynamic headroom 

measured a moderate 1 dB. The manufactur- 
er's specifications for S/N ratio and input 
sensitivity are reported by Sony in a manner 
that does ricq yet reflect the new IHF Mea- 
surement S* ndards for Audio Amplifiers. 
Therefore, you should not attempt to compare 
the input sensitivity values and signal -to -noise 

disappointing) were the relatively small differ- 
ences observed between distortion readings 
measured in the normal and narrow bandwidth 
modes. And, whereas we normally expect 
THD readings to be poorer in stereo than they 
are in mono, the opposite was true with this 
receiver. There is no easy way to determine 
whether this is the result of two types of distor- 
tion "tending to cancel each other out" or not. 
Stereo separation, while certainly adequate for 
all listening purposes, also fell short of pub- 
lished claims, both for the normal and narrow 
IF bandwidth settings; and, again, the differ- 
ences were relatively small when shifting from 
one selectivity setting to the other. 

Muting threshold and stereo -switching 
threshold (and, hence, usable stereo sensitivi- 
ty) were all set a bit too high -at around 12 pV 
(26.8 dBf). Sony specifications call for a 5 -µV 
threshold. The frequency response of the FM 
section was excellent, with deviations of no 
more than 0.5 dB from 30 Hz to 15,000 Hz, as 
shown in the top trace in Fig. 4. The lower 
trace in Fig. 4 shows the separation (or, more 
properly, the crosstalk) in stereo FM. Two 
scope sweeps were taken: one for the normal IF 
mode, the other for the narrow mode; and 
results agree fairly well with the static point - 
by -point measurements discussed above and 
shown in Table I. 

Figure 5 shows the built -in Dolby FM 
decoder action. At higher modulation levels 
(see the upper trace), frequency response is 

virtually flat, while at progressively lower 
modulation levels, the appropriate treble atten- 
uation is introduced automatically by the Dol- 
by circuitry. 

Figure 6 shows only the frequency -response 
curve of the AM section. In this respect, the 
model STR -V7 is neither better nor worse 
than most competitive units. You should not 
expect anything resembling hi -fi performance 
from this minimal AM section. 

Amplifier measurements 
Table 2 shows the results of measurements 

made on the amplifier /preamplifier control 
section. While the power- amplifier section de- 
livered considerably more than its rated 150 

TABLE 1 

R.E.A.L. SOUND PRODUCT TEST REPORT 

Manufacturer: Sony Corporation 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (AV) (dBf) 
Sensitivity, stereo (SV) (dBf) 
50 -dB quieting signal, mono (MV) (dBf) 
50 -dB quieting signal, stereo (AV) 

Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 

Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 -dB quieting, mono ( %) 
Distortion at 50 -dB quieting, stereo (%) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (NV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (µV) (dBf) 
Dial calibration accuracy ( ± kHz at MHz) 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

1.9 (10.8) 
12.0 (26.8) 
2.3 (12.4) 
38 (36.8) 

70 
68 
1.2 
60 
83 

100+ 
100+ 

80/48 (narrow) 

Narrow /broadband 
0.5 

0.22/0.2 
0.08/0.085 

0.3/0.28 
0.14/0.10 
0.16/0.25 
0.20/0.25 

1.0/1.0 
0.3/0.3 

Narrow /broadband 
12.0 (26.8) 

45/45 
42/41 
25/27 

12.0 (26.8) 
75 at 108 

Model: STR -V7 

R -E 
Evaluation 

Good 
Fair 

Excellent 
Fair 

Good 
Average 

Very good 
Excellent 

Very good 
Superb 
Superb 

Very good 

Excellent 
Fair 

Excellent 
Fair 

Good 
Good 

Very good 
Fair 

Good 

Fair 
Very good 
Very good 

Fair 

Fair 
Very good 

Excellent 
Excellent 
Very good 
Very good 
Excellent 
Very good 
Very good 

Good 



values indicated in Table 2 with those shown 
by the manufacturer. The measured values 
should be judged on their own merits and 
compared with those obtained for other prod- 
ucts that have been measured using the new 
IHF Standards. The RIAA equalization was as 

nearly perfect as we have ever measured, and 
phono overload was a much- more -than -ade- 
quate 230 mV (Sony's specification list makes 
no claims for this important parameter). 

Tone controls operated fairly normally, with 
the pivot frequency of both the BASS and 
TREBLE control set at around 1 kHz, as shown 
in Fig. 7. (Note: In this and all other scope 
photos, one vertical division on the scope face 
equals 10 -dB difference in amplitude.) Figure 
8 is a scope photo of the high -cut and low -cut 
filter action. The high -cut filter has little audi- 
ble effect upon hiss and scratch, while the low - 
cut filter, although it does help reduce turnta- 
ble rumble, also considerably affects the lower 
bass frequencies in music programming. Both 
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filter circuits use only a minimal 6 dB -per- 
octave roll -off slope. Figure 9 depicts the loud- 
ness- control circuit at various master volume - 
control settings (approximately 10 -dB apart), 
in which both treble and bass frequencies are 
boosted as volume control settings are reduced. 
The treble accentuation has been kept at mod- 
erate levels compared with the bass boost. 

TABLE 2 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 
Dynamic headroom (dB) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz ( %) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 -watt output, 1 kHz ( %) 
Intermodulation distortion at 1 -watt output (°/0) 

DAMPING FACTOR AT 8 OHMS, 50 Hz 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± dB) 
Maximum input before overload (mV) 
Hum /noise, A- weighted, referenced to 1 -watt or 0.5 -volt 

output, for 5 -mV input (dB) 

HIGH -LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise A -wt'd, re: 0.5 or 1W out, 0.5V in (dB) 
Residual noise, A -wt'd, minimum volume, re: 1w out (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of high- and low -cut filters 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2, re: 1w or 0.5v out (mV) 
Input sensitivity, high level, re: 1w or 0.5v out (mV) 
Output level, tape outputs, at rated output (mV) 
Output level, headphone jack, at rated output (mV or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Front panel layout 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

164.7 
150.0 
155.0 
N/A 
N/A 
N/A 

20 -20 
1.0 

0.058 
0.17 

0.055 
0.04 

45 

0.1 
230 

R -E 
Evaluation 
Excellent 

Fair 
Good 
N/A 
N/A 
N/A 
Fair 

Good 

Very good 
Good 

Very good 
Very good 

Very good 

Superb 
Excellent 

71 Good 

3.3 -40 
71 
81 

See Fig. 7 

See Fig. 8 

0.16/0.02 
9.8 
9.8 

700 mV 

Excellent 
Very good 
Very good 

Good 
N/A 

Fair /Good 

Excellent 
Excellent 
Superb 

Very good 
Excellent 

Good 

Good 

TABLE 3 

R.E.A.L. SOUND PRODUCT TEST REPORT 
Manufacturer: Sony Corporation 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$820 
High 
Fair 
Excellent 
Good 
Excellent 

Model: STR -V7 

Comments: Sony's top -powered receiver for 1979 left us with mixed emotions. On the one hand, 
the control and front -panel layout was excellent. Controls functioned smoothly and 
accurately, and although such top -of- the -line features as a subsonic filter and a mid- 
range tone control were missing, there were ample input and output facilities including 
built -in Dolby decoding for Dolby FM broadcasts (a feature which is worth about 
$100.00). 

What was disappointing was the tuner performance and, to a lesser degree, some of 
the measurements made on the amplifier section. Even after Sony went to the trouble 
of incorporating selectable IF bandwidth for the FM tuner, we found very little differ- 
ence in distortion and separation capability between the two selectivity settings even 
though the readings themselves approached published specifications. The FM recep- 
tion was not poor; it was, in fact, quite good, but no better than we have heard from 
receivers costing far less. 

Table 2 shows that the amplifier just barely equaled its power- output specifications 
at the frequency extremes. We expect a certain degree of conservatism and reserve 
power in receivers selling for more than $800. This is not to criticize the sound the 
receiver produces when driving even low- efficiency speakers. Nor can we overlook the 
incorporation of a built -in "head amp" or pre -preamplifier, which will appeal to audio- 
philes who prefer moving -coil cartridges. It seems that the rising value of the Japanese 
yen (and the sinking U.S. dollar) is at last causing Japanese hi -fi manufacturers to drive 
up the prices of their products to levels that no longer yield the superb price /perfor- 
mance ratios of a year or two ago. 



Summary 
Table 3 contains our overall proauct evalua- 

tion as well as summary comments regarding 
this Sony receiver. The model STR -V7 is, in 

many ways, an excellent instrument insofar as 
human engineering is concerned. Its controls 
are well placed and smooth operating. If it cost 
perhaps two hundred dollars less (or even one 

hundred dollars less) we might be more enthu- 
siastic about its performance. As it is, we do 
feel that the model STR -V7 is priced too high 
for what it does. We do recognize that prices of 
all Japanese products have been skyrocketing 
owing to the drastic shifts in currency ex- 
change rates; but, in most cases, technology 
has kept pace with rising costs and tends to 
offset them. We now seem to be reaching the 
point where costs are rising more rapidly than 
advances in circuitry are able to keep them 
down. 

In summary, we believe that only the more 
innovative manufacturers are going to succeed 
in this changing audio market, and, the new 
Sony model STR -V7 receiver, while certainly 
adequate in every sense, lacks the features and 
state of the art performance one would expect 
from a receiver in such a high price bracket. 
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JUST ABOUT EVERY HIGH- FIDELITY PROGRAM 
source we listen to suffers from a lack of 
dynamic range. Tape recordings and even the 
very best discs cannot contain the wide range 
of audio levels that exists in a live musical 
performance. Such a dynamic range may well 
reach 80 dB or 90 dB -from the softest 
passages to the loudest -in any given perfor- 
mance. And since most of what we hear on FM 
radio originates from tapes or discs, the same 
holds true for that program source. 

One way of combatting this problem is to 
add a dynamic expander to your stereo compo- 
nent system. An expander "senses" the sound 
level of program material and, in simple terms, 
makes the "louds" louder and the "softs" soft- 
er. In the past, expanders suffered from an 
effect described as "pumping and breathing." 
In other words, you could hear the expansion 
process taking place, as an effect in itself, over 
and above the actual improvement in dynamic 
range afforded to the reproduced sound of the 
musical program. 

dbx, Inc. (71 Chapel Street, Newton, MA 

02195) specializes in expanders and noise - 
reduction devices. The company's new two - 
band expander, the model 2BX, is shown in 
Fig. I. The unit is intended for connection to a 
stereo component system via either the tape - 
input /tape -output jacks on a receiver or inte- 
grated amplifier, or by being interposed be- 
tween a separate preamplifier /amplifier in sep- 
arate- component systems. 

The front panel of the model 2BX, which is 
finished in black and silver, has a POWER on/ 
off switch and an indicator light on the left - 
hand side. A slide -control knob labelled EX- 

PANSION to the right adjusts the degree of 
linear expansion -from 1.0 (no expansion) to 
1.5 (50% expansion, in which every 2 -dB 
change for input signals results in a 3 -dB 
change at the output). 

The most important innovation of this ex- 
pander is its use of two separate frequency 
bands. Low frequencies are handled by one 
expansion circuit, while high frequencies are 
controlled by another circuit. (We'll discuss 
the importance of this feature later on in this 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Expansion Ratio: 1.0 to 1.5, linear, in dB. Transition Level Range: 30 mV to 3.0 volts. 
Frequency Response (at 1.0:1.0 Expansion): 20 Hz to 20 kHz, ±0.5 dB. Harmonic 
Distortion (at 1.0:1.0 Expansion): 0.2% (20 Hz to 20 kHz). IM Distortion (at 1.0:1.0 
Expansion): .0.15 %. Input Impedance: 50,000 ohms. Maximum Output Level: 6.0 
volts. Power Requirements: 117 volts, 50 to 60 Hz, 20 watts. Dimensions: 173/4 W X 
33/4 H X 101/2 inches D. Weight: 8 lbs., 5 oz. Suggested Retail Price: $450. 
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DBX, INC. 2BX DYNAMIC EXPANDER 

EXCELLENT 
Copyright c Gernsback Publications Inc., 1979 

article.) Two rows of LED's (five amber 
LED's and five red LED's per bank) indicate 
what is happening within each frequency band. 
The illumination of the amber lights in either 
row indicates that the signal frequencies are 
being downward expanded (i.e., low -level sig- 
nals are lowered even more), while the illumi- 
nation of the red LED's means that instanta- 
neous signals are being expanded upward (loud 
signals are being made still louder). 

The TRANSITION LEVEL Control to the right 
of the rows of LED's determines the threshold 
or transition point between upward or down- 
ward expansion, and can be varied over a wide 
range to take care of a variety of program 
levels and types of music. Next to this control, 
two pushbuttons let you compare source and 
taped results, and two others let you select 
whether you want the expansion to occur after 
the tape outputs on the rear panel or ahead of 
them (for pre -expansion prior to taping). 

The rear panel is shown in Fig. 2. 
Part of the reason why less -sophisticated 

expanders tend to breathe or pump audibly is 
due to their attack -and -release times. While a 
rapid attack -and -release time may be good for 



some types of music, different attack -and- 
release times may be desirable with other types 
of music. The model 2BX's attack -and -release 
times actually follow the rate of change of the 
program envelope. In addition, attack -and- 
release times are scaled differently in each pair 
of frequency bands to provide an expansion 
characteristic that best suits the music. 

As for the division of program material into 
two frequency bands, consider what would 
happen if in a given instant, a bass drum beat, 
or a series of beats, were to be sensed by a 
single -band expander. The level- detection cir- 
cuits would momentarily increase the gain of 
the system, and, if other instruments or a 
vocalist's signal were also present, the entire 
program level would be expanded, resulting in 
an unnatural sort of heaving or breathing. By 
separating the lower frequencies from the mid - 
and high frequencies, the model 2BX does not 
allow the bass tones to influence vocals or mid- 
range instruments. 

To demonstrate how the expander is able to 
handle different frequencies differently, we 
fed in a mixture of 60 Hz and 7 kHz (readily 
available from our IM Distortion Analyzer). 

With our spectrum analyzer set to its higher 
sensitivity mode (2 dB of amplitude per- verti- 
cal- division), we first examined the output 
with the expansion control set for 1.0 (no 
expansion). Figure 3 shows the response from 
20 Hz to 20 kHz. Note that the 60 -Hz compo- 
nent at the output is some 7 -dB greater than 
the 7 -kHz contribution to the overall signal. 

Next, the threshold control was set so that 
the 60 -Hz signal caused the first "upward - 
expansion" LED to light up. Since the high - 
frequency component was considerably lower 
in amplitude, amber lights in the high- frequen- 
cy row of LED's lit up, indicating downward 
expansion. We advanced the expansion control 
to 1.5 (that is, to maximum expansion) and 
examined the output signal again, as shown in 
the scope photo of Fig. 4. Note that the low - 
frequency component has been expanded by 
some 2 dB (one vertical division). By contrast, 
the high -frequency component was actually 
downward -expanded by more than 3 dB. Thus, 

TABLE 1 

R.E.A.L. SOUND PRODUCT TEST REPORT 
Manufacturer dbx, Inc. 

EXPANDER PERFORMANCE MEASUREMENTS 

Model 2BX 

R -E R -E 
SPECIFICATIONS Measurement Evaluation 
Expansion ratio range ( %) 0 to 50 Excellent 
Transition level range (volts) 0.015 -3.0 Excellent 
Frequency response at 1:1 

expansion (Hz -kHz, ±dB) 20 -35, 0.5 Excellent 
THD at 1:1 expansion ( %) 

at 20 Hz 0.022 Excellent 
at 1 kHz 0.02 Very good 
at 20 kHz 0.02 Excellent 

THD at maximum expansion ( %) 
at 20 Hz 0.1 Very good 
at 1 kHz 0.037 Excellent 
at 20 kHz 0.045 Excellent 

IM distortion, 1:1 expansion ( %) 0.02 Excellent 
IM distortion, maximum expansion ( %) 0.18 Good 
Maximum output level (volts) 7.0 Very good 

SUBJECTIVE EVALUATIONS 
Attack time Excellent 
Decay time Very good 
Noise -reduction effect Very good 
Effectiveness of controls Excellent 
Ease of installation Very good 
Ease of use Excellent 
Additional features Very good 

OVERALL EFFECTIVENESS OF EXPANDER Excellent 

TABLE 2 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$450 
Medium /high 
Very good 
Excellent 
Excellent 
Very good 

Comments: The model 2BX expander goes a long way towards overcoming the chief objection 
many serious audiophiles have had against "add -on" dynamic expanders. It produces 
very little "breathing and pumping " -a rise and fall of the background noise level as 
the gain of variable -voltage -controlled amplifiers changes. Much of the improvement 
comes from the two -band design of the unit, and from its carefully programmed 
attack -and -delay times. The only expander that goes one step beyond this expander is 
dbx's model 3BX, which sells for $200 more and divides the music frequency spectrum 
into three separate bands. 

The effectiveness of the model2BXwill vary depending upon the type of music being 
reproduced. Obviously, not all program sources have been subjected to the same 
degree of compression and peak -limiting. It is important, therefore, to experiment with 
the model 2BX and to use its few front -panel controls to select the best overall effect 
for each type of musical program source. With FM radio programs, it was hardly ever 
necessary to alter the threshold setting once the unit was set up since FM modulation 
levels tend to remain fairly constant. With phonograph records, however, the average 
groove modulation can vary over a wide range from one disc to another, which is 
especially true in direct -to -disc records. The unit's secondary benefit -noise reduc- 
tion-is clearly evident with all program material, but its chief virtue lies in its ability to 
restore missing dynamic range from just about any music program source. Once you 
experience the sound of music played through an expander such as this one, you may 
find not using it may make music sound extremely bland and unexciting. 

the difference in levels between the two signal 
components is now around 12 dB. No single - 
band expander could have achieved these 
results. 

Lab measurements 
The few lab measurements we made on the 

model 2BX are summarized in Table 1. It is 
clear that the distortion produced by the device 
is so low as to be inaudible, even when the 
maximum expansion is used. Frequency re- 
sponse is uniform over more than the audio 
spectrum, and therefore does not affect the 
tonality of reproduced program material. 

The overall product analysis is shown in 
Table 2, along with our summary comments. 

The model 2BX is easy to install and use. It 
covers an adequate adjustment range, and we 

believe any expansion beyond 1.5:1 range 
would tend to make any reproduced music 
sound unnatural or artificial. A side benefit 
that should not be overlooked is the unit's abil- 
ity to serve as a noise- reducing device. Since, 
with a properly adjusted threshold it provides 
both downward as well as upward expansion, 
residual noise levels (such as tape hiss or 
record -surface noise) that the detection cir- 
cuits perceive as "low- level" signals are ex- 
panded downward and become less audible. 

The model 2BX is a carefully engineered 
device that will appeal to serious music lovers 
who recognize the dynamic -range limitations 
of present -day program sources. Even though 
such devices may one day become obsolete, 
until that happens, the model 2BX provides 
the best alternative. R -E 
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ALL THE MOST WANTED FEATURES 

AT A MOST WANTED PRICE... 
BIG %2" HIGH LCD DISPLAY 

USE INDOORS OR OUT 

200 HOUR 9V BATTERY LIFE 

AUTO ZERO, POLARITY, 
OVERRANGE INDICATION 

100 mV DC F.S. SENSITIVITY 

19 RANGES AND FUNCTIONS 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Ohio 44108 
12161 541 -8060 TWx 810- 421 48286 

Here is the handfull of 
accuracy you've been 
waiting for. Hand- 
somely encased. 

Compact. Efficient. 
Only 12 ounces. 
Hickok's exciting, 
new LX 303, 3%2 

digit Mini- Multime- 
ter with high quality 
components, one 
year guarantee 
and rugged Cyco- 
lac`L case offers 

features previously 
found only in ex- 

pensive units...at a 
price under $75.00! 

So why wait any 
longer? The 

amazing LX 303 
is here, NOW! 

Another American 
made test equip- 

ment breakthrough 
from Hickok, The Value 
Innovator. Order today! 

Removablecovei stores test lc.i 
set furnished as part of the unit 

Available accessories include AC 
adapter, padded vinyl carrying case 

c V DC probe, 10 Amp DC shunt. 

41, 

r:.mn 

. 
ocv CON ACV 

X10 DCV probe adapter available 
for protecting input up to 10KV. 

CIRCLE 48 ON FREE INFORMATION CARD 

SPECIFICATIONS: 
DC VOLTS (5 RANGES): 0.1 mV to 1000V. Accuracy 
+0.5% rdg ±0.5% f.s.; Input impcd: 10M tI; Max. 
input 1kV except 500V on 200m V range. 
AC VOLTS (40Hz to 5kHz): 0.1V -a 600V: Accuracy: 
±1.0% rdg ±0.5% f.s. ( --2dB mar:. at 5kHz); Max. 
input: 600V. 
RESISTANCE (6 LOW POWER RANGES): 0.1i Ito 
20Mc) ; Accuracy: ±0.5% rdg ±C 5% t.s. (+ 1.5% :dg 
on 20M(ß range); input protected: to 120VAG3t( 
ranges. 
DC CURRENT (6 RANGES):.01rA to 100mA.; 
Accuracy: -1.0% rdg f.s. 
DIMENSIONS AND WEIGHT: 5 -7/8" x 3 -3/8" x 
1 -3/4 ", 12 oz.; POWER: 9V batt. jnot incl.) or Hickok 
AC adapter; READ RATE: 3 /sec. OPERATING 
TEMPERATURE: 0'` -50 C. 

r- 
e your lòcal Hickok distributor or order below 

ADVANC 
ELECTRONIC 
54 WE 45th Street, New York 

PLEASE SEND ME 
Hickok Lí(303 Digital Multimeters @ 74.95 ea. 
RC -3 AC Adapter, 115VAC (220VAC avail.) @ 7.50 ea. 
CC -3 Ostsee Carrying Case @ 7.50 ea. 
VP -t0 X10 DCV Probe Adapter @ 14.95 ea. 
CS -1 10A DC Current Shunt @ 14.95 ea. 
VP -40 40 KV DC Probe @ 35.00 ea. 

Payment encl. Bill my: Master Charge VISA 

Account # Exp. Date 

TO ORDER CALL TOLL FREE 
800 -223 -0474 

NY. 10036 212-687-2224 
L" . 

Name 

Address 
City State Zip 
Add $3.00 Postage and Handling, N.Y. residents add sales tax. L RE-8 
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How to modify an alarm clock for multiple alarms and long- 
term alarms. EARL 'DOC" SAVAGE, K4SDS, HOBBY EDITOR 

IN A PREVIOUS ARTICLE WE DISCUSSED 

how to build a "slow" digital clock to 
measure weeks, months or years. I hope 
you have had an opportunity to build the 
recommended oscillator and experiment 
with your own slow clock. Now it is time 
(!) to add some refinements to it with a 

few additional simple circuits. Each of 
the circuits described here can be added 
to either a slow or a regular clock. 

Multiple alarm 
A serious shortcoming of any alarm 

clock -slow or regular -is that it can be 
set to go off at one time only. Suppose, 
for example, you set your slow clock to go 
off at 10 am on the 18th of next month to 
remind you to have the car inspected. 
How then can you be reminded of your 
wife's birthday two weeks earlier and of 
your dental checkup three weeks later? 

You could build several clocks, but a 
better solution would be to add more 
alarms to the one clock. Then, you could 
set each alarm for a different time. What 
you need is a way to build changeable 
interfaces between the clock IC output 
and an audio oscillator or LED's. 

First, let's examine carefully the way a 
7- segment readout creates the digits. The 
segments are designated by the letters 
shown in Fig. 1. Segments b and c are on 
to display a "I "; segments a, b, g, e and d 
display a "2" and so on. If you wrote all 
these letters and numbers down and stud- 
ied the list, you would discover that there 
are certain short combinations that iden- 
tify each digit exclusively. 

HG. 1 

For example, segments a and f are off 
(lo, 0) simultaneously only when digit 1 is 
being displayed. Segment d is on (hi, I ) 

while segment fis lo only when digit 3 is 

displayed. Such a short definitive pattern 

TABLE 1 

Digit 

Segments 

on/hi/1 off/lo/0 

0 f g 

1 a,f 

2 c,f 

3 d f 

4 f a,d 

5 b,e 

6 a,b 

7 a f,g 

8 b,e,f,g 

9 a,f d,e 

exists for each digit, and some digits even 
have more than one pattern. One useful 
set of patterns is shown in Table I; and 
the alarm circuits we'll describe are based 
on this set. Note that the hi and lo (1 and 
0) states are for a clock using common 
cathode displays; just reverse these for 
common anode displays. 

With the segment information shown 
in Table I, you're halfway to building the 
circuit. All you need now are a few gates 
and an audio or visual indicator. 

Let's build a circuit to remind yourself 
when the clock shows 7 hours and 20 
minutes, whatever date or time that 
stands for. (You can use the same princi- 
ples to set an alarm for any "time. ") 

The circuit in Fig. 2 lights the LED 
only when the hours digit is "7" and the 
10's -of- minutes digit is "2." Trace out 

HOURS 
DIGIT 

(1) 

1/64069 

SEGMENTa 

(0) 
1/44071 SEGMENTI 

SEGMENT 
(0) 

(0) 

10's-OF-MINUTES 
SEGMENTI 

DIGIT 
SEGMENTI 

(95) 

the action of the gates to see how it 
accomplishes this. Of course, other gate 
combinations will produce the same re- 
sult. Just use what is most convenient for 
you. 

In Fig. 2, the l's and 0's indicated in 
parentheses show the state of each line at 
7:20. The LED requires no limiting resis- 
tor when it is used with CMOS gates 
unless the +V- supply is higher than 14 
volts or so. The inset shows how to 
connect an LED that you want to light 
when the line goes high. 

The input lines are connected to the 
digit drive pins of the clock IC. The top 
input line goes to segment a of the hours 
output, etc. If you have to use a segment 
connection on more than one alarm cir- 
cuit, don't worry -you can add any prac- 
tical number with no change in opera- 
tion. 

On a 12 -hour clock you can use the 
AM /PM pin as a gate input to distin- 
guish between 7:20 and 19:20, for exam- 
ple. On a 24 -hour clock, you can use 
segments b and g as shown in Table 2. 

TABLE 2 

10's Hrs. Digit 

Segments 

hi lo 

Blank b 

1 c 

2 g 

Depending upon your clock's digital - 
drive circuit, you may find that the IC pin 
does not go high or low enough to switch 
the gate inputs. This may happen when 
there are current -limiting resistors be- 
tween the pins and the digits. If you find 
this happens, simply replace the resistors 
with values up to 2K. The decrease in 

1/4 4071 

(01 

1/4 4071 
) 

FIG. 2 

.:4011 LEO 
+V 
o 



digit brightness will be very little, but the 
changed load will allow the pin voltage to 
swing more. 

I used LED's as alarm outputs on my 
clock. The LED's are arranged on a small 
panel next to labels on which is marked 
what each alarm is set for. You may want 
to use audible indicators with or without 
LED's to show which alarm is sounding 
off. A suitable audio oscillator can be 
made in many ways: by using transistors, 
unijunctions, 555's, etc. (See previous 
"Hobby Corners" and other articles if 
you need an oscillator circuit suitable for 
use as an alarm.) 

Of course, you will have to change gate 
and clock IC connections whenever you 
wish to set an alarm for another "time." 
One approach is to use a bank of switches. 
Another method is to use a small section 
of solderless breadboard for cross- patch- 
ing connections. Because changing alarm 
connections are made so seldom on a slow 
clock, I just tack- solder the connections 
as I need them. 

A normal, real -time clock can be made 
into a multiple -alarm unit using the cir- 
cuits described above for a slow clock. 
However, the inconvenience of resetting 
the alarms makes this of questionable 
value. With a normal clock, a more prac- 
tical approach would be to use gates to 
pick off, say, 30- minute "ticks" that 
would drive counters, with the appropri- 
ate outputs being selectable through a 
switch or patch- cords. 

Long -term alarm 
Suppose you want to leave your digital 

clock unmodified so that it displays the 
time, yet also provides a reminder for 
next week or next year. This problem is 

relatively simple to solve using a few "ex- 
ternal" components. 

For example, suppose you want an 
alarm set at exactly 3 pm 43 days from 
now. First, if the clock has a built -in 
alarm circuit, disconnect the alarm from 
the clock IC output; then set the alarm 
for 3 pm. 

Next, use the IC alarm pin to drive one 
or more counters. Finally, connect the 
counter output(s) to enable the original 
alarm circuit (or some other indicator) 
after 43 pulses (produced by 43 24 -hour 
periods) have elapsed. 

There is a wide variety of CMOS 
counters to choose from. There are stan- 
dard counters, programmable counters, 
and even counters that can count up to 
16,384 (for instance, the 4020 IC)! For 
proper functioning, you may have to 
invert the output of the IC alarm pin, 
depending upon your use of a positive - 
edge or negative -edge triggering counter, 
otherwise, the alarm may be 12 hours fast 
or slow when triggered on next month. 

Note that you can use this same alarm 
technique with a slow clock (described 
last month) to count times of any desired 
length. R -E 

fact: 
you can choose your 
microphone to enhance 
your individuality. 

Shure makes microphones for every imaginable use. 
Like musical instruments, each different type of Shure microphone has a 
distinctive "sound," or physical characteristic that optimizes it for 
particular applications, voices, or effects. 
Take, for example, the Shure SM58 and SM59 microphones: 

' .°rc =. 
`~h'`; :. hr,04,¡`. 'irKaii::. 

: .:!'-'E-' .'' ''i it¡i'rs ,,;:ç_; 
SM59 SM58 

Mellow, smooth, 
silent... 

The SM59 is a rela- 
tively new, dynamic 

cardioid microphone. 
Yet it is already 

widely accepted as a 

standard for distin- 
guished studio pro- 

ductions. In fact, you'll 
often see it on TV ... 

especially on musical 
shows where perfection of 

sound quality is a major con- 
sideration. This revolutionary 
cardioid microphone has an 
exceptionally flat frequency 
response and neutral sound 

that reproduces exactly 
what it hears. It's designed 

to give good bass response 
when miking at a distance. 

Remarkably rugged -it's built 
to shrug off rough handling. 
And, it is superb in rejecting 

mechanical stand noise such 
as floor and desk vibrations 

because of a unique, patented 
built -in shock mount. It also 

features a special hum -bucking 
coil for superior noise 

reduction! 

Some like it essentially flat... 
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FREQUENCY IN HERTZ 

MOM 

Crisp, bright 
"abuse proof" 
Probably the most 
widely used on- 
stage, hand -held 
cardioid dynamic 
microphone. The 
SM58 dynamic mi- 
crophone is preferred 
for its punch in live vocal 
applications ... espe- 
cially where close -up 
miking is important. It is 
THE world- standard pro- 
fessional stage micro- 
phone with the distinctive 
Shure upper midrange 
presence peak for an 
intelligible, lively sound. 
World- renowned for its 
ability to withstand the kind of 
abuse that would destroy 
many other microphones. De- 
signed to minimize the boom - 
iness you'd expect from close 
miking. Rugged, efficient 
spherical windscreen elimi- 
nates pops. Lightweight (15 
ounces!) hand -sized. The first 
choice among rock, pop, R & B, 

country, gospel, and jazz 
vocalists. 

... some like a "presence" peak. 

FREQUENCY IN HERTZ 

professional microphones... by 

H SI--IUR 
Shure Brothers Inc., 222 Hai trey Ave Evanston, IL 60204. In Canada: A. C. Simmonds & Son Limited 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry 
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communications corner 

Are the new computerized CB's really computerized? 
HERB FREIDMAN, COMMUNICATIONS EDITOR 

AS EXPECTED, THE FIRST "COMPUTERIZED" 
CB transceivers -those incorporating a 
microprocessor -are the higher -priced, 
high -performance models. A natural 
question, however, is: "Does computeri- 
zation improve communications ?" (After 
all, communications i s what CB isal l about.) 

The answer, unfortunately, is no. Com- 
puterization has essentially no effect on 
communications, at least not at the pre- 
sent time. At best, it is simply an operat- 
ing aid or convenience. And, depending 
on your particular application, computer- 
ized CB can be a decided convenience or 
inconvenience. 

The microprocessors -generally 
shown in schematics as a box outline with 
many connections protruding from each 
side -are basically user -programmable 
channel -selection (switching) circuits 
much as you might find in late -model 
VHF scanners before they also were com- 
puterized. At the touch of a button, the 
transceiver tunes through all 40 channels, 
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stopping on busy or clear channels. The 
touch of another button lets you step 
through the channels one at a time; or by 
pressing a combination of pushbuttons, 
you can direct -access a particular chan- 
nel. All this can be done (and has been 
done) with individual IC's; we don't real- 
ly need the large -scale integration of a 
microprocessor. Although the use of a 
single IC does increase reliability. 

The real difference between a comput- 
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erized CB and a scanning CB is in the 
memory. The microprocessor permits 
you to program a specific group of chan- 
nels to be scanned in a specific order. As a 
general rule, most CB microprocessors 
contain from 5 to 10 channel memories. 
Some manufacturers chose to make one 
of the memories Channel 9, which actual- 
ly means you have less user -selected 
channel memory. The advantage is that 
you can receive the emergency -only chan- 
nel at the push of a button. 

The microprocessor also features key- 
board entry, whereby a keypad similar to 
those used on Touch -Tone telephones 
provides the means to select channels, 
program memories and to choose the 
various functions. 

Most of the "computerized" transceiv- 
ers use each keypad switch for two pur- 
poses, as if the designer couldn't stand to 
see a switch with a single numeral or 
function printed above or below. As you 
might expect, this produces complexity 
beyond what is generally needed, which 
tend to confuse the consumer. 

One of the few manufacturers who 
opted to go "the other way" (i.e., using 
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the microprocessor for what many would 
consider the most important functions) is 
Robyn, whose uncluttered keypad from 
the model SB -540D AM /SSB Base Sta- 
tion is shown in Fig. 1. In this unit push- 
buttons M1 -M5 handle the memories, 
which can be programmed in any se- 
quence at any time. You can scan only the 
memory channels by pressing the MEMO 
SCAN switch, or you can directly tune to a 
memory by first pressing the MEMO 
RECALL switch that also permits you to 
reprogram any memory at any time. The 
SCAN DELAY switch holds the channel 
while it is in the scan mode so the tuning 
doesn't skip to the next memory or chan- 
nel during the pause between transmis- 
sions. If there is no activity on the chan- 
nel, the scan delay releases and the scan- 
ning resumes. 

The Robyn keypad is presently the 
easiest to use and understand. It is almost 
self -explanatory, something that cannot 
necessarily be claimed of keypads of oth- 
er computerized CB's. 

But regardless of the complexity and 
sophistication of a microprocessor-con - 
trolled CB, the transceiver remains essen- 
tially the same in terms of reception and 
transmission as those of other CB's: Com- 
puterization has no effect on sensitivity, 
selectivity, RF output or modulation. Es- 
sentially, the microprocessor simply pro- 
vides memory and scanning on a single 
IC, rather than on several. And if the 
microprocessor is simply a substitute for 
several IC's previously used in VHF 
receivers, and if it has no effect on 
communications specifications, do we in 
fact truly have computerized CB trans- 
ceivers? Does computerization of only 
operating conveniences justify the term 
"computerized "? We'd like to hear your 
opinion -pro or con -so just drop us a 
short note. (Address all correspondence 
to: Communications Corner, Radio -Elec- 
tronics, 200 Park Avenue South, New 
York, NY 10003.- Editor) 

Look Ma, no tuning capacitor! 
If you ever had the need for relatively 

widely spaced VHF coverage (approxi- 
mately 150 MHz -170 MHz) you know 
that you can generally peak the tuned 
circuits -such as the receiver's front 
end -for maximum performance to the 
low, middle or high side while experienc- 
ing reduced performance somewhere 
within the unit's frequency range. Gener- 
ally, scanners are peaked for the center of 
the frequency band and you take whatev- 
er performance you can get at the fre- 
quency extremes. 

While "letting the ends take care of 
themselves" is fine for hobbyist and semi- 
professional receivers, things should not 
take care of themselves if a life might 
depend on optimum performance. For 
instance, commercial VHF radios, such 
as those used on all kinds of ocean -going 
craft, optimize performance on all fre- 
quencies; it's handled very easily now that 

the phase -locked -loop (PLL) digital -fre- 
quency synthesizer is almost universal in 
all multifrequency receivers. In fact, be- 
cause the PLL digital synthesizer is so 
convenient and competitively priced, it's 
used in many hobby /professional scan- 
ners such as those manufactured by Re- 
gency, Electra and Radio Shack; and even 
a hobbyist can enjoy optimum sensitivity 
from one end of the frequency band to 
the other. 

While the tuning of the synthesizer is 
electrical, it doesn't require variable tun- 
ing capacitors or even trimmers. And it's 
the lack of a tuning capacitor that makes 
it all possible. 

The Fig. 2 schematic shows how this 
can be accomplished. The circuit shown 
represents the front end of a commercial 
ship -to -shore VHF radio. The four diodes 
with the parallel -line capacitor symbol at 
the cathode end are varactors- diodes 
whose anode /cathode capacitance can be 
precisely controlled by an applied DC 
voltage. The varactor capacitance repre- 
sents only a small part of the total capaci- 
tance needed to tune each resonant cir- 
cuit using adjustable coils LV 100 - 
LV104. A fixed capacitor in series with 
each varactor, in addition to stray capaci- 
tance, establishes the minimum circuit 
capacitance for the L -C network. Note 
that the DC supply for each varactor orig- 
inates at a common source -the collector 
circuit of transistor Q101. 

When the user sets the frequency 
selector(s) of the VHF radio, a shift 
current is applied to the base of Q101, 
which, in turn, changes the transistor's 
collector- emitter current that flows 
through R110 -R111. This causes a varia- 
tion in the voltage available at the junc- 
tion of R110-R111 that is the "control" 
voltage for the varactors. The varactors' 
capacitance changes simultaneously, tun- 
ing each L -C network to the operating 
frequency. 

While commercial radios apply a fixed - 
shift voltage so that the receiver tunes to 
one specific frequency, the same idea is 
used in the digitally controlled scanning 
monitors. As the scanning frequency 
sweeps within the chosen limits, the PLL 
circuits also provide a sawtooth (or 
sweeping) waveform (increasing or de- 
creasing the DC voltage) to the front -end 
varactors, thereby tuning the front end 
precisely to the frequencies being tuned. 
When the radio is in the manual mode, 
the PLL circuit applies a fixed voltage to 
the varactor diodes, tuning the front end 
to whatever frequency you selected (or 
"punched in "). 

Essentially, the digital -frequency syn- 
thesizer allows you to tune precisely to 
the operating frequency, rather than set- 
tle for a broadband adjustment. It is one 
of the important differences between a 
broad -tuned crystal -controlled VHF 
monitor and continuously tuned digitally 
controlled VHF scanner. R -E 

The Kit Project 
of a Lifetime... 

A Schober 
Electronic Organ 

When an electronic project ends, 
we always seem to wish there were 
more to do. Well, here's the project 
where there really is more to do. 
It's the ultimate electronic kit, a 

Schober Electronic Organ. 
We've had thousands of letters in 

our 24 years from enthusiasts all 
over the world who have had the 
time of their lives assembling Scho- 
ber quality parts into fine musical 
instruments, guided by the famous 
crystal -clear, step -by -step Schober 
instructions. Many were family pro- 
jects; even the little ones can sort 
resistor colors! 

But when assembly is done, the 
fun is just beginning. You're ready 
to start a lifetime of musical enjoy- 
ment as a Schober course teaches 
you and your family to play. 

A Schober Organ makes a won- 
derful gift for a music -loving wife 
or child -or for yourself. It sounds 
great -far more pleasing and au- 
thentic, with far greater musical re- 
sources than anything ready -built at 
a comparable price. In fact, you 
could easily pay twice as much and 
not get a better organ. 

Basic Schober Organ Kits range 
from $650 to $3391 -with five mo- 
dels to choose from. Each kit is 
complete with everything needed. 
The instructions are comprehensive, 
precise, and specific, giving you 
every bit of information you need, 
assuming no prior knowledge of or- 
gans-or even electronics. 

There's optional equipment, too, 
which you can add any time later, 
new effects for more fun. 

Send TODAY for the free color 
catalog. Enclose $1 if you'd like the 
12 -inch demo record, so you can let 
your own ears tell you about 
Schober musical quality. 

r SCHOBER ORGAN CORP Dept.RE -186 
43 West 61st St., New York NY, 10023 
Send Catalog. D I enclose $1 for record. 

Name. 

Address: 

City, State, Zip 
j 

CIRCLE 56 ON FREE INFORMATION CARD 
69 



70 

[cornpuLiorn 

8085 A8 look at the 8085 
8080. P. RONYand , C. TITUShow 

it 
, D. 

compares 
LARSEN, J. TITOSto 

the 
* 

PAST COLUMNS HAVE LOOKED AT SOME 

applications of the 8085 central process- 
ing unit and some of IC's that are among 
the 8085 family. Now let's take a closer 
look at the 8Q85 and how it compares 
with the 8080. 

One of the 8085's main features is that 
it is software- compatible with the 8080 
machine codes. Thus, a 303 code is a 
jump (.IMP) instruction in both systems. 
(The 8085 has two additional instructions 
to be discussed later.) Basic $080 systems 
generally include a clock generator and a 
status latch circuit for external control. 
These functions are now provided for 
within the 8085. A simple R C network 
or a crystal can be used directly with the 
8085 to generate the necessary clock 
pulses. Many of the control signals re- 
quired by external devices are now gener- 
ated in the 8085 IC, further reducing the 
amount of external logic required. 

There is a price to pay for this, though. 
The 8085 uses one set of eight lines to 
transmit both data and address informa- 
tion. In some systems, it may be neces- 
sary to latch the address bits (A7 A0) so 
that they are readily available for use. An 
Address Latch Enable signal (ALE) is 

output by the 8085 to control such a latch 
circuit. This type of bus multiplexing was 
also done in the 8008, the first general - 
purpose 8 -bit microprocessor IC. 

The $085 provides the high- address 
bits' (A15 A8) on eight output pins. 
These signals have no other purpose and 
they are not multiplexed. They are equiv- 
alent to the A15 -A8 lines in an 8080 - 
based computer. Some other 8085 input 
and output signals such as interrupt 
(INTR), interrupt acknowledge (INTA), 
RESET, HOLD, hold- acknowledge (HLDA), 
and READY operate as they do in 8080 
systems. Two new 8085 outputs include 
CLOCK OUT, a TTL- compatible clock sig- 
nal of one -half the system clock frequen- 
cy, and RESET OUT, which can be used to 
reset other system components. The RE- 

SET OUT signal is derived from the reset 
input to the $085. 

*This article is reprinted courtesy American Lab- 
oratories. Dr. Rony, Department of Chemical 
Engineering, and Mr. Larsen, Department of 
Chemistry, are with the Virginia Polytechnic Insti- 
tute & State University. Both Dr. C. Titus and Mr. 
J. Titus are with Tychon, Inc. 

Three control signals manage the flow 
of data to and from memories and the 
CPU, as well as to and from I/O devices 
and the CPU. These signals are: to /ivt, RD 

and WR. The to/T4 signal is used to indi- 
cate what type of device the 8085 is 
attempting to communicate with: logic 1 

= I/O devices and logic 0 = memories. 
The RD and WR signals coordinate the 
reading or writing of data, respectively. 
These three signals are used directly by 
the 8085 -compatible memory and by I/O 
devices such as the 8155 and 8355. In 
other systems, you may have to use these 
signals to generate the MR, MW, IN and 
OUT signals that were discussed previous- 
ly. Figure 1 shows the gating. 

In almost all 8080 -based systems, in- 

FROM 
8085 

10/M 

WR 

RO 

like interrupt input. These interrupts 
have their vector addresses placed within 
the address space 000 000 to 000 100. 
Some of these addresses are placed be- 
tween the usual 8080 vector addresses, 
leaving only four bytes of storage space 
between interrupt vector addresses. 
These new interrupts act in the same 
manner as the normal 8080 -like inter- 
rupts, which means you still need a stack. 

The 8085 also has a single input pin 
and a single output pin on the IC itself 
that can be controlled directly by soft- 
ware. Of course, the 256 addressable I/O 
port capability is still maintained. The 
two single I/O connections can be used 
for a single sense input and a single 
control output. Additionally, they could 
be used for serial I/O to a terminal or a 
teletypewriter, with the actual serializa- 
tion being done by software. 

Two new, single -byte instructions al- 

Do--- Mw 

Do- MR 

FIG. 1 

terrupts are implemented with an inter- 
rupt instruction port and restart instruc- 
tions. The 8085 has four new interrupts 
that have been implemented. (See Table 
1,) The overall priority of these interrupts 
from the highest to the lowest is as 
follows: TRAP, RST 7.5, RST 6.5, RST 5.5 
and INT. The INT input is the usual 8080- 

OUT 

IN 

RD 

TO 8080 -TYPE 
I/O AND 
MEMORY 
DEVICES 

TO 8085 
FAMILY IC's 

low you to manage the new interrupts and 
the two I/O lines, SID and SOD, (Serial 
Input Data and Serial Output Data). 
These instructions are: Set Interrupt 
Mask (SIM = 060) and Read Interrupt 
Mask (RIM = 040). The A- register is 
used as the source or the destination of 
the data bytes for each operation. R -E 

TABLE 1- INTERNAL 8085 INTERRUPTS 

Name Restart Address Characteristics 

TRAP 000 044 Highest priority of all interrupts; nonmaskable, 
always "on "; both edge- and level- sensitive. 

RST 5.5 000 054 Maskable, logic -1 sensitive 

RST 6.5 000 064 Maskable, logic -1 sensitive 

RST 7.5 000 074 Maskable, positive -edge sensitive 
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DIGITAL MULTIMETERS 

1101 8022A 
Extensive overload and transient protection 
Rugged construction 
Hi /Lo power ohms for in- circuit resistance and diode testing 
10 MD input impedance doesn't load circuit 
200 hour battery life - low battery indicator 
Large LCD readout - 2000 counts 
1 year calibration cycle 
One -hand operation 

NOW $129. 
BASIC 
SPECIFICATIONS 

aCy.ta AC y C 50.111 atenel. 

IeN 0.A 
IOOOy 

01- 
750V 

0002. 
2A 

0.002. 
2A 

IasalnMa 100,Y 100 ay l oft 10 
Aeeeaq' 10.25+11 11. +2y 10.75+11 11.5+21' 

DIGITAL MULTIMETERS 

8020A NOW 0.1g /o Basic dc accuracy 

26 Ranges -5 Functions plus New Conductance Function for up to 
10,000 Mn Leakage Measurements 
Extensive Overload and Transient Protection 
Rugged Construction - 2Year Warranty 
Hi/ Lo Power Ohms for In- circuit Resistance and Diode Testing 
10 Ma AC /DC Input Impedance Doesn't Load Circuit 
200 Hour, Sy- Battery Life --Low Battery Indicator 
Large LCD Readout -2000 Counts 

0.1% Basic dc accuracy 
One Hand Operation 
Complete with Battery and Test Leads 

The new Fluke 6020A continus the standard of excellence sel by the highly success- 
ful (1000A mullimeter family. Many Iealurn sel the 11020A apart as a truly exceptional 
instrument. Twenty-lour ranges and 5 functions include measuring capability up to 
10000 dc. 7500 , 2A ac /dc and 20 M0. HI /LO ohms are included for in- circuit 
resistance and diode test capability. In addition. a new Conductance function allows 
resistants and leakage measurements up to 10,000 M0, a must for circuit board work 
and component checking. 

The 5020A has been designed with the user in mind and features exclusive one -hand 
operation. For harsh nfvice environments. the 8020A has a nggedissd case and 

L extensive overload /transient protection backed up by a 1 -year warranty. Long term 

$169 zäó lily 
(i-year calibration 

pcycle) 
Is excellent with only fun. cal adjustments. Mot 

expected from e single V alkaline battery. 

s- 
2000. 

20 mn 

0.10 

ICI .2 +II' 

FREE CASE WITH 8020A 

HICKOK 

FLU K E 

LBO -515 25MHz Dual Trace /Dual Time Base 
Scope with Variable Delay 

LEADER 
Instruments Corp. 

$1175. 
REG $1395 

Built -in variable delay circuitry - (Sec to 5 Sec. 

5mV /Oiv. Vertical Sensitivity. 
Rectangular. 8 x 10Div CRT with internal graticule 

Selectable synchronization, automatic, normal, 
single trace and reset modes. 

14nSec rise time. 

Trigger CH -1 or CH -2. 

H.F. filter plus TV sync, assures stable displays 

New Sweep /Function Generator 
M00EL 

3020 
four Instruments in on 
P.O.W.- ow n o 

. e,.tor onaurson .I.r 
Coon 0.02ea -21011 
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New Portable Digital Capacitance Meter 

MODEL 

820 
oipf nxIrpm 

ana' . ror accunry and 

eiollsf.l osso LEO display 
p. 5 \ccurcy 
5pul lead Iosanion cb or 

lacks 

.,peal or 
O±po..01 D. n.rie. 

MarrunntCwe. 

$149.95 

REG $180 

LTC-906 
Transistor Checker 
Automatically checks transistors, FET's,diodes, good /bad, 
in or out of circuit. 
Automatically identities Germanium or Silicon. 
Automatically identifies emitter base and collector. 
LED display plus audible tone indication. 
Absolute meter readout of Hfe, Bye and Leakage current. 

MAST ERCHARGE 
VISA 

THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800- 223 -0474 ADVANCIF, 

ELECTRONI IC 54 West 45 Street. New York, N.Y.10036 212- 687 -2224 



If the symptom is a horizontal bar, suspect the filter capaci- 
tors. JACK DARR, SERVICE EDITOR 

EVERY ONCE IN A WHILE, AN OLD FAMIL- 
iar problem crops up again. Back in the 
"old days," we used to run into one 
particular symptom at quite frequent in- 
tervals. This symptom was the horizontal 
bar on the TV screen. It usually measured 
from 1/4 -inch to 3/4 -inch high, and crawled 
slowly up the screen. The bar could be 
lighter or darker than the picture, and it 
showed up mainly in less -expensive 
black -and -white TV sets. 

The cause of this symptom was a volt- 
age pulse getting into the video stages, 
where it caused partial blanking (a dark 
bar) or an increase in brightness (a light 
bar). Since there was only a single bar, 
this was obviously a 60 -Hz lire phenome- 
non. Many of the DC power supplies 
were full -wave supplies; so ripple would 
create two bars. In that case, where does 
the single bar come from? 

It comes from the high- current pulse 
that is drawn by the vertical- output 
stage, once for each field. If this voltage 
isn't filtered out and gets into the video 
amplifiers, it causes the bar to appear. 
The bar crawls up the screen because of 
the very small difference between the 
vertical frequency of the picture and the 
local 60 -Hz line ripple. 

The major cause of this problem in the 
older sets was poor DC power supply 
filtering; that is, defective filter capaci- 
tors or poorly designed filter circuits. In 
some old TV sets, I have had to add as 
much as 100 µF of capacitance in order to 
get rid of the bar. Now, the same symp- 
tom is showing up in late -model solid - 
state TV sets. The "Service Clinic" mail- 
bag has received quite a few questions on 
this problem. 

The basic cause is still apparently that 
voltage pulse from the vertical- output 
stage getting into the video stages, which 
happens because the pulse isn't being 
filtered out. There is one new cause, but 
the reason is the same (more on this 
later). 

Here, the scope is the best tool to use 
for a quick test. You don't have to scope 
the video -stage signals because you know 
that pulse is there just from looking at the 
screen. Scope the DC supply to the verti- 
cal- output stage and look for the voltage 
pulse. If it appears there, check the large 

filter capacitor that should be there. You 
can also go back to the filter output of the 
DC power supply and look at the ripple 
waveform. The amplitude of this wave- 
form should be very low -typically, only 
1.2 volt or so maximum. It should be 
stationary and usually looks like a saw - 
tooth. If too much vertical signal is man- 
aging to get back into this, the waveform 
will slowly writhe and bend. Here again, 
this is due to the small phase difference 
between the 60 -Hz frequency and the 
vertical frequency. 

This usually means that one or more of 
the filter capacitors is not working prop- 
erly. High power factor is a common 
cause; this reduces the filtering efficiency 
of the capacitor. One odd reaction occurs 
in these cases. If the defective capacitor 
does have high power factor, you can 
bridge it with a good one but it won't 
help! To make sure, unhook the original 
capacitor and put in a new one that's just 
as large or larger. 

Now, here's the new wrinkle. In newer 
sets, particularly those with modules or 
separate circuit -board assemblies, the 
crawling bar can be caused by a very 
small difference in ground potential be- 
tween the grounds on a board and the 
main chassis ground on the motherboard. 
In some sets, you can clear this up by 
adding a heavy jumper between board 
ground and the chassis, or by moving the 
ground -return point of a big capacitor 
from the board to the chassis. Check the 
service notes and modifications on the set; 
you may find this procedure is recom- 
mended. 

Always examine all grounds very care- 
fully. I f they look suspicious, resolder 
them. l can vouch for this from recent 
bitter experience! My own antique model 
CTC -15 had exhibited an assortment of 
weird symptoms. I wasted quite a bit of 
time changing tubes, cleaning socket con- 
tacts, etc. One day, in desperation, I drew 
my trusty solder gun and resoldered all 
seven ground points on the color board. 
This cleaned up all the symptoms! So, if 
all else fails, try soldering grounds -you 
never can tell! 

As I said before and repeat for empha- 
sis, this pulse always appears in the video 
signal. All you have to do is find out the 

cause and repair it. Changing filter capac- 
itors is the answer in most cases; and 
fixing bad ground connections should 
take care of what's left! When replacing a 
capacitor, make sure that the replacement 
has an equal or higher voltage rating. R -E 

service 
questions 

DOUBLE TROUBLE 
Thanks for your letter concerning the 

problems I had in a General Electric chas- 
sis H -3. You confirmed my idea that the 
trouble was in the AGC. Checking out the 
AGC circuit completely, I found a 7 -ohm 
short to ground on the AGC control itself. 
I took it off, took it apart and found . . . 

nothing! I put back after cleaning and it 
worked! 

Now there was a picture, but it was 
weak and full of color blobs. This problem 
was due to a break in the +280 -volt 
supply line, where focus resistor R554 
goes to the +280 -volt line. Apparently 
when the chassis was moved around, this 
resistor had been pushed over or moved 
enough to break the printed- circuit con- 
ductor to which it was soldered. Every- 
thing works fine now, and thanks for 
holding my hand! -W. McL., Phoenix, 
AZ 

Glad to have been of some help! 

HALF A RASTER, BLOWN DIODES 
There are several problems in this 

Magnavox model T982. The scan board 
was a mess where D207, D208 and D209 
are, and the three little chokes marked on 
the board had been replaced with small 
resistors, which were also burned up. I 
replaced the diodes with 2.5 -amp diodes, 
and the resistors with 0.5 -ohm types. 
When I turned the set on, only the top half 
of the raster showed with picture. color 
and sound all OK. Then I lost all the verti- 
cal sweep, and everything got hot. 

Diode D208 had opened up again. I 

killed the -12.7 -volt supply and checked 
capacitor C204 on the -12.7 -volt supply; 
it was OK. Do you have any ideas ? -M.D., 
APG, MD. 

A few. First, do not use stock diodes as 
substitutes for D207 D209. These diodes 
are fed from the flyback, and you must 
use fast -recovery diodes. The half -raster 



problem is due to one of the transistors in 

the vertical -output stage (a comple- 
mentary- symmetry circuit) being open or 
having lost the DC supply. One transistor 
is fed from the + 16 -volt line, the other 
transistor from the -12 -volt line, and 
both these supplies come from the same 
area. Check for a possible shorted capaci- 
tor. 

(Feedback: "Capacitor C203 was 
blown! That really helped! ") 

VOLTAGE OVERLOAD 
Please send help. This Zenith 25EC58 

has a raster but no video. Resistor R355 is 
open. Replacing R355 blows the hori- 
zontal- output transistor and resistor R354 

smokes. One side of diode CR221 reads 
+50 volts, the other side reads +250 
volts. What's wrong! -A. C., Puerto Nu- 

evo, PR. 

From the symptoms you describe, 
there's a short or an overload somewhere 
in the boost voltages, especially in the 
+240 -volt supply that flows through 
R355. Check both boost diodes, CR221 
and CR219. Make sure to use fast- recov- 
ery -type diodes for replacements in this 
and any other set using flyback- derived 
DC power supplies. 

(Feedback: "Diode CR221 was very 
leaky. I replaced it, and changed CR219 
just for luck. The set now works OK. 
Thanks a lot! ") R -E 

t A Classroom 
In Your Mailbox ! 

tif 

STUDY 

Two -Way Radio 
THROUGH THE 

REVISED 

MT/ 
Home Study Course 

Send coupon below for free course outline 

No obligation No salesman will call 

Proleuional Training in a Unique Career Feld 

Providing Training to the Industry Since 7960 

r - - L 
study FM two - way 

radio at home! 
I am interested in learning more about pro- 

fessional FM two-way radio. Please send me full 
details on the MTI training program. 

Name 

Address 
City /State /Zip 

[MT/ 
Mobile Training Institute 

Bo. 735, Camp Hill, PA 17011.11.5.4. 
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THE GOVERNMENT 
CAN DO EVERYTHING 

THE UNITED WAY DOES 
ONLY THEY 

WRAP IT UP FOR YOU 
IN NICE RED RIBBON. 

MILES AND MILES OF IT 

t.- I- á 
L)R1.A- S 

4!1 ' 

One of the best things 
about United Way is not what 
it does, but what it doesn't do. 

For instance, because 
United Way is run almost 
entirely by volunteers, it 
is able to return an amazing 
89e of every dollar to people 
who need it. That means 
less than 11% goes for 
administrative costs. 

So it doesn't waste 
your money. 

And because United 
Way is re- created each year 
with a combinaban of old 
and new volunteers, it doesn't 
become over encumbered 
with huge staffs of people who 
might actually get in the 
way of progress. 

So it doesn't strangle you 
in red tape. 

All of which means that 
because of what United Way 
doesn't do, it can do a much 
better job at 
what it does do. 

Helping 
people. 

Thanks to 1/04 
works Re, an or us 

urImeovuav 

INTERNATIONAL FM- 2400CH 

FREQUENCY 
METER FOR 
TESTING MOBILE 
TRANSMITTERS 
AND RECEIVERS 
The FM- 2400CH provides an accurate frequency standard for testing 

and adjustment of mobile transmitters and receivers at predeter- 

mined frequencies. 

The FM- 2400CH with its extended range covers 25 to 1000 MHz. 

The frequencies can be those of the radio frequency channels of 

operation and /or the intermediate frequencies of the receiver be- 

tween 5 MHz and 40 MHz. 

Frequency stiäbolity: ±.0005% from +50° to +104 °F. 

Frequency stability with built -in thermometer and temperature cor- 
rected charts: ±.00025% from +25° to +125° (.000125% special 450 
MHz crystals available). 

Tests Predetermined Frequencies 25 to 1000 MHz 
Extended Range Covers 950 MHz Band 
Pin Diode Attenuator for Full Range Coverage as Signal 
Generator 
Measures FM Deviation 

FM- 2400CH (meter only) Cat. No. 035320 $627.72 
RF crystals (with temperature correction) 26.26 ea 
RF crystals (less temperature correction) 19.93 ea 
IF crystals catalog price 

1 

UI c:41jLQj 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee Oklahoma City, Okla. 73102 
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BEST IN NEW ELECTRONICS BOOKS! 
Design, Bld & Pgrm Yr Own Wkng Computer Sys 308 p. $7.95 
Master Hdbk of 1001 MORE Practical Elect. Ckts 700 p. $12.95 
Handbook of Electrical Noise: Msmnt & Technology 280 p. $6.95 
Microprocessor Cookbook 266 p.. 124 il. $5.95 
Now To Build Your Own Working Robot Pet 238 p., 86 il. $6.95 
Practical Electrical -Installation, Repr 6 Rewiring 406 p. $7.95 
Radio Control Handbook -4th Edition 420 p., 315 il. $9.95 
The Giant Book of Amatuer Radio Antennas 462 p., 255 il. $8.95 
Now to Build Your Own Working I6 -Bit Microcomputer 96 p.$3.95 
Electronic Designer's Handbook -3rd Edition 350 p., 278 il. $9.95 
Electrical Hdbk for RVs, Campers, Vans, Boats & Trailers $3,95 
raking and Using Electricity From the Sun 144 p., 85 il. $5.95 
Lasers, the Light Fantastic 294 p., 158 il. $6.95 
The Power Supply Handbook 420 p., 292 il. $7.95 
The Complete Handbook of Robotics 364 p., 137 il. $7.95 
Artificial Intelligence 252 p., 118 il. $7.95 
Hdbk of Remote Control & Automation Tech. 294 p., 250 il. $7.95 
Install Your Own Home or Mobile Electric Power Plant 252 p. $5.95 
Build Your Own Working Robot 238 p., 117 il. $5.95 
The "Compulator" Book 322 p., 224 il. $7.95 
Miniprocersors: From Calculators to Computers 192 p., 67 il. $5.95 
Master Transistor /IC Substitution Handbook 518 p., 165 il. $7.95 
CBer's Handy Manual of Base Stations 96 p., 55 il. $2.50 
Complete Hdbk of Public Address Sound Sys 272 p.. 148 il. $7.95 
Modern Transistor Radios 64 p., 112 il. $2.50 
Modern Crystal Radios (Make and Use Series) 64 p., 101 il. $2.50 
Home -Brew HF/VHF Antenna Handbook 210 p., 143 il. $5.95 
Microwave Oven Service 6 Repair 420 p.. 210 il. $9.95 
IC Function Locator 224 p., 2B il. $5.95 
CBer's Handy Manual of SSB 80 p., 42 il. $2.25 
Beginner's Guide to Making Electronic Gadgets $4.95 

O Fire & Theft Security Systems -2nd Edition 192 p., 114 il. $5.95 
Modern Digital Communications 308 p., 122 il. $6.95 
Practical CB Radio T'shooting /Repair 2nd Ed. 406 p.. 169 il.$7.95 
Microprocessor Program. for Computer Hobbyists $8.95 
Illus. Dict of Broadcast -CATV- Telecommunications 420 p. $8.95 
Hdbk of Marine Electronic & Electrical Sys 546 p.. 338 il. $9.95 
Linear IC Applications Handbook 280 p.. 184 il. $6.95 
Build -It Book of Optoelectronic Projects 238 p., 175 il. $5.95 
Photo Guide to AM /FM Stereo Repair 288 p., 281 il. $1.95 
Servicing Medical & Bioelectronic Equipment 350 p., 165 il. $8.95 
Solid -State Motor Controls 322 p., 162 il. $8.95 
How to Use AF & RF Signal Generators 238 p., 162 il. $5.95 
Model Railroad Electronics 308 p., 224 il. $5.95 
The ABC Book of Hi -Fi /Audio Projects 182 p., 131 il. $4.95 

Repair Small Gasoline Engines. 2nd Ed 392 p., 251 il. $6.95 
BB Practical Op Amp Circuits You Can Build 140 p., 120 il. $4.95 

O Restoring and Collecting Antique Reed Organs 320 p., 124 il. $8.95 
Now to Build Metal/Treasure Locators 140 p., 58 il. $3.95 
Build -It Book of Digital Electronic Timepieces 294 p., 209 ií.56.95 
C.E.T. License Handbook, 2nd Edition 448 p., 381 il. $9.95 
Third Class FCC License Study Guide 322 p., 88 il. $6.95 
Practical Solid -State OC Power Supplies 196 p., 151 il. $6.95 
106 Easy Electronics Proj...Beyond the Transistor 244 p. $5.95 

SEND NO MONEY( We II invoice you on 10-DAY FREE TRIAL CD 
entire ad to order 100% guaranteed or your money refunded 

TAB BOOKS BIDE R DGÉSUMMIT PA 17214 
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John Simonton's time - proven 
design provides two envelope 
generators VCA, VCO & VCF in 
a low cost, easy to use package. 

Use alone with its built -in ribbon 
controller or modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$59.95 in easy to assemble kit form. Is it 
any wonder why we've sold thousands? 
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I Send GNOME MICRO- SYNTHESIZER Kit 
($59.95 plue $2.00 postage) 

1 GNOME MICRO -SYNTHESIZER 
(Fully Assembled) $100.00 plus $2K>figwtage 

I Send FREE CATAI..OG 

\\* 
® 

Al 
address: ,%..- tE N. 
city: c, state: _zip: 
BAC 'VISA_ = card no 

BmiA DEPT. S R 
1020 W WILSHIRE,OKLAHOMA CITY, OK 73116 J 
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More information on stereo products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

HI -FI SPEAKER SYSTEM, the Wharfedale model 
Teesdale, features an 8 -inch woofer, a 4 -inch 
mid -range cone and an isodynamic tweeter. Both 
the mid -range and tweeter were designed using 
laser beam holography techniques. The unit pro- 

(phono); 75 dB (aux). For the FM section: IHF 
sensitivity, 1.6 5V (10.1 dBf); capture ratio, 1.5 
dB; alternate channel rejection, 75 dB; stereo 
separation, 52 dB at 1 kHz; THD, 0.1 %, stereo, 
0.05% mono. The model STA -2100 measures 6'/, 
X 201/2 X 16.1/2 inches, and sells for $599.95. - 
Radio Shack, 1400 One Tandy Center, Fort 
Worth, TX 76102. 

DIRECT -CONTROL TURNTABLES, Project 7 

models AF977 and AF967, are belt driven and 
use a phase -locked loop to control turntable 
speed. Selectable speeds are 33'/ RPM and 45 
RPM. Speed variation is specified to be within 
± 0.002%. The model AF977 (shown) is an auto- 
matic single -play turntable with digital speed 
readout, and the model AF967 is a semi -automat- 
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vides a frequency response from 40 Hz to 26 kHz 
3 dB, and an 87 -dB sound -pressure level for 1 

watt at 1 meter. The Teesdale comes in walnut 
veneer, measures 23 X 131/2 X 11- inches, weighs 
31 lb., and has a suggested retail price of $270. - 
Rank Hi -Fi, Inc., 20 Bushes Lane, Elmwood Park, 
NJ 07407. 

AM /FM STEREO RECEIVER, Realistic model 
STA -2100, provides 120 watts -per -channel into 8 

ohms from 20 Hz to 20 kHz, with no more than 
0.1% THD. Its features include bass, mid -range 
and treble controls; 25- and 75 -Ms de- emphasis; 
multiplex filter; dual tape monitors and dubbing; 
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DIN and phono tape -in /tape -out jacks; phono 
sensitivity switch; and high -cut and low -cut filters. 
The model STA -2100 also includes built -in noise - 
reduction protection, plus AM signal- strength 
and FM center -channel meters and power me- 
ters. 

The FM front end contains a MOSFET amplifi- 
er, ceramic filters and PLL circuitry. Specifica- 
tions include: For the amplifier: Frequency re- 
sponse, 15 Hz -25 kHz ±2 dB at 10 watts; IM 
distortion, 0.05% at 70 watts; S/N ratio, 70 dB 
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is unit. Wow- and -flutter in both turntables is 
0.02% WRMS. Suggested retail prices: model 
AF977, $399; model AF967, $349. -Philips High 
Fidelity Labs, Ltd., Box 2208, Fort Wayne, IN 
46801. 

FM TUNER PREAMPLIFIER, model Beta Ill, uses 
FET's in all its stages to provide low noise and low 
distortion. The first stage of the equalization 
amplifier section uses a single- cascade dual -FET 
input stage and the last stage uses a 3- parallel, 
regulated current load source follower. The tone - 
control amplifier uses attenuators in the I/O 
stages for lowest S/N ratio. 

Specifications include: For phonos 1 and 2: 
frequency response, 30 Hz -15 kHz ±0.2 dB; 
input sensitivity, 2.0 mV; Input impedance, 
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22,000, 47,000 and 100,000 ohms; S/N ratio, 81 
dB (at input reference level of 2 mV); and THD, 
less than 0.004 %. The unit is rack -mountable and 
comes with matte black front panel. The model 
Beta Ill measures 19 X 23/3 H X 13 inches and 
weighs 13 lbs. $399. -Nikko Audio, 16270 
Raymer St., Van Nuys, CA 91406. R -E 



More information on computer products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

INTERFACE /MOTHERBOARD, Betsi, comes as a 

kit or assembled. Attaches to any PET computer 
to provide, on a single board, both interface and 
S -100 motherboard with four slots. Unit allows 
most S -100 compatible boards to be plug - 
compatible with PET. The board features a 

dynamic memory controller that allows use of 
Expandoram board for expansion to 32K of 
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memory, plus sockets and address decoding for 
8K of PROM (Intel 2716). 

Kit includes single -sided board, owner's manu- 
al, plus all components and one 100 -pin connec- 
tor. Assembled, the Betsi comes with four 100 - 

pin connectors and manual. Price: kit, $119; 
assembled, $165.- Forethought Products, P.O. 
Box 8066, Coburg, OR 97401. 

LOGIC ANALYZER KIT, model LTC -2, contains 
three high -speed (10 -ns) digital troubleshooting 
tools -the model LP -3 logic probe, the model 
OP -1 digital pulser and the model DM -1 logic 
monitor. The model LP -3 probe features 0.5- 
megohm input impedance, switch -selectable 
TTL /DTL and CMOS /HTL thresholds, LED indi- 
cators, built -in pulse stretcher and memory 
switch. The model DP -1 provides single -pulse or 
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100 -hz -pulse operation and a TTL /CMOS mode 
switch. The model LM -1 monitor clips onto stan- 
dard 14- or 16 -pin DIP IC's; LED's show pin state. 

Accessories include probe tips, adapters, ground 
leads, operator's manuals and guides -all 
housed in rugged plastic case. Suggested retail 
price: $235.05.- Continental Specialties Corp., 
70 Fulton Terrace, New Haven, CT 06509. 

DATA ACQUISITION /PROCESS CONTROL 
SYSTEM, Real World Interface System (available 
as kit or assembled) is designed for use with both 
mini- and microcomputers, with typical applica- 
tions in environmental control, robotics and auto- 
mated assembly -line testing. The system cabinet 
contains a power supply, card cage and mother- 
board for up to 12 plug -in modules, including A/D 
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and D/A converters and a computer interface 
card. Plug -in modules contain from 8 to 32 I/O 
channels (the Current Probe has 4 I/O channels). 
Plug -in module price range: kits, $65 -$125; 
assembled, $79.50 -$150. Cabinet with power 
supply, motherboard and parallel CPU interface, 
$299 for the kit; $360, assembled. -General 
Computer Technology, 400 S. Lipan, Denver, 
CO 80223. 

DISC SOFTWARE, model SL80- 10F text editing 
system, model SL80- 11Ftext processing system 
and model SL80 -12F mnemonic assembler, are 
designed for the 8080 microcomputer and oper- 
ate under the CP /M disc operating system. The 
text editor features block move and copy, tabs, 
overlays, append and restrictive column 
searches. The text processor provides over 50 
commands covering pagination, margin /indent 
settings, spacing, titling, centering and justifica- 
tion. New instructions can be implemented with 
conditional commands, number registers, termi- 
nal prompts and a loop command. A separate 
data file can be read for information required by 
the text file. The mnemonic assembler supports 
standard pseudo op- codes, plus paging, titling, 
hex or octal listings, line numbers, etc. All 
programs include user's manual, source listing 
and an 8 -inch disc. Prices: model SL80 -10F 
editor, $40; model SL80 -11F processor, $50; 
model SL80 -12F assembler, $40.- Technical 
Systems Consultants, Inc., P.O. Box 2574, West 
Lafayette, IN 47906. 
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Three 
supplies 
in one. 

the 
autotracking 
B &KPRECISION 

1650 

Model 1650 $275 

Functions as three separate 
power supplies 
5V DC, 5A fixed output 
Two separate (A and B) 0 to 
25VDC outputs at 0.5A 
B supply can be set to track 
A supply directly or in any ratio 
from 0 to 100% 
All terminals are fully isolated in 

all modes 
Outputs may be connected in 

series or parallel 
Fully automatic, current limited 
overload protection 

The B &K- PRECISION 1650 was 
designed to fill your bench power 
needs for both linear and digital 
circuitry. The exclusive opto- isolator 
controlled automatic tracking circuit 
allows the B output to precisely track 
voltage changes of the A supply, 
while maintaining complete 
electrical isolation. 

Available for immediate 
delivery at your local 
B &K- PRECISION distributor. 

:KPRECISION 
DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 312/889 -9087 
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communications products 

More information on communications products is available 
from manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

MOBILE CB TRANSCEIVERS, the McKinley, 
Thomas J., and Andrew J., all provide a 4 -watt 

AM power output (the McKinley has a 12 -watt 
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SSB output) and -60 dB spurious rejection. Both 
the Thomas J. and Andrew J. transceivers have 
100% modulation. The McKinley unit (shown) 
features standard controls plus a clarifier. The 
Thomas J. unit has standard controls. plus a 

Channel 9 priority switch and an SWR meter. The 
Andrew J. unit contains a combination transmit/ 
receive light and variable RF gain control. Prices: 
the McKinley, $269.95; the Thomas J., $159.95; 
the Andrew J., $119.95. -President Electronics, 
Inc., 16691 Hale Ave., Irvine, CA 92714. 

MORSE CODE COPIER, model DE -150, is de- 
signed to operate with communications receivers 
and transceivers and features a built -in 100 -Hz 
bandpass filter with 800 -Hz center frequency. 
Other features include an 8- character 5 X 7 dot 
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THIS VISE IS 
CATCHING. 
Catch PanaVise. It tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray! 
It catches small parts you drop, 
separates tools, and keeps parts 
sorted. The Tray's wide 8t/4" 
diameter of cast metal gives 
'no -tip' stability, and has 6 slip 
resistant neoprene feet. Catch all 
the PanaVise combinations at your 
distributors now. Write for FREE 

brochure and distributor list. 

matrix LED display and 50- to 60- word -per -min- 
ute copying capability. Comes with built -in 115 - 
VAC power supply, patch cord and output moni- 
tor jack and measures 2 X 10 X 4 inches. 
Suggested retail price: $425.- Dynamic Elec- 
tronics, Inc., Box 896, Hartselle, AL 35640. 

MARINE TRANSCEIVER, model T12100, is a fully 
synthesized solid -state VHF /FM unit with pro- 
grammable scan feature that enables simulta- 
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neous channel monitoring. The unit also provides 
55- channel transmit and 76- channel receive ca- 
pabilities (includes 4 weather stations) and oper- 
ates on all USA and international channels. Key- 
board automatically selects simplex, duplex, 1- 

A AVÍSE® 
Dept. CE 11 

2850 29th St. 
Long Beach, CA 90806 

Shown: 4 #315 Circuit 
Board 

Holder, #300 
Base, #312 

Tray Base 
Mount. 
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9 reasons why 
the real pros 
prefer Endeco 
desoldering i 
irons 

1. Operates at 120v, 2. Flexible, 
40w. Idles at 20w burn resistant 
for longer tip life Neoprene 

3. Cool, 
cord set 

unbreakable 
polycarbonate 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage' s 

MODEL 

8. Eight tip sizes. 
Comes with 
.063 I.D. 

9. Converts to soldering iron 
with 1/4" shank type tip 

See your distributor or write .. . 

5. Safety light 
in handle 
tells when 
it's on 

1. Temperature 
control. 
Low, high 
or off. 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE 13171 251 -1231 
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watt or receive -only operation. Other features 
include high -visibility displays, squelch and re- 
mote control. Suggested retail) price: $795. - 
Texas Instruments, Inc., P.O. Box 226080, Dallas 
TX 75266. 

AM /FM CUSTOM ANTENNAS, models KL -16F, 
NL -15 -B, PM -95H, PM -21D, PM -30, PM -58, is a 

complete line of OEM -styled customized anten- 
nas for imported autos. The antennas are in- 
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tended for BMW, Datsun, Fiat, Mazda, Saab, 
Honda, Subaru, Toyota and VW. All models 
(model PM -95H designed for the Honda Accord 
is shown) feature stainless steel masts, shielded 
bodies and cables, and heavy chrome -plated 
hardware. Suggested retail price range: 
$5- $7.50. -Harada Industry of America, Dept. 
P, 145 E. Albertoni St., CA 90746. R -E 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

itll, i - 
. , 1,. .r , rl . ll 

sr rows= ',warren 
- 

Earn Your 

DEGREE - 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega BI., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R -79. 

Grantham College of Engineering 
P. 0. Box 35499 

Los Angeles, California 90035 
Worldwide Career Training thru Home Study 
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Build The World's Most , 

Powerful 8 -Bit Computer > 
r0 Featuring The Famous Intel 8085! 

#tl 

Explorer/85TM ,, ° °; 
w 

Starting for just $129.95 you can now build 
yourself a sophisticated, state -of- the -art 
computer that can be expanded to a level 
suitable for industrial, business and 
commercial use. You learn as you go... in 
small, easy -to- understand, inexpensive levels' 

Features Intel 8085 cpu /100% compatible with 
8080A software! 
Onboard S -100 bus (up to 6 slots)! 
Onboard RAM and ROM expansion! 
Built -in deluxe 2K Monitor /Operating ROM! 
Cassette/RS 232 or 20 maf4.1 /2 8 -bit parallel 
UO and timer all on beginner's Level "A" system! 

411100 
As featured in - -- --`_J 

POPULAR ELECTRONICS 
EXPLORER /85 shown with Vdeo Monitor and Keyboard /Video Terminal 

CHOICE OF HEX KEYPAD OR TERMINAL INPUT 
It you plan to customize EXPLORER tor dedicated use. we recommend Thal you order 

hex keypad input, But it you are planning to go whole hog and blow EXPLORER up 

into a lull size. stateof the-art system with 8K or extended basic (coming soon). up 

to 64K of memory. floppy disks. telephone interface, printers. and all sorts al S100 
plug -ins -you'll Da better oil with the Keyboard /Video Terminal input. The $149 95 

EXPLORER Keyboard /Video Terminal includes loll ASCII decoding with 128 ASCII 

upper /lower case set. 96 printable charade's. onboard regulators and selectable 

display formats -32x16 tar Iv set or 64x56 for video monitor not included) 

EXPAND EXPLORER, LEVELBYLEVEL 
Level 'B ", al $49 95. adds S -100 signals plus onboard RAM /ROM decoding. 
Includes all parts necessary to generate the signals tor 5 -100 bus accessories Just 

add two S-100 bus connectors and you have a complete S.100 compatible computer 
with a world of add-ons at your tingearps. Choose Iron hundreds of products to 

EXPLORER /85 gives you big computer- features immediately. without turning you satisfy your individual needs. Level " B- kit also includes the address decoders tar 

Into an appliance operator. doomed to run pre -developed software for file- Simply onboard RAM and ROM expansion, which are addressable anywhere in me 65K field. 

conned EXPLORER to a terminal, video manila or Iv sel and 8 volt power supply and Level "C" expansion, al $39 95. expands the S-100 bus to allow a total of six 

start running programs. the very first night' Level -A" leaches you machine 5.100 cards to be plugged into EXPLORER' s motherboard and contained in 

language and computer fundamentals II lets you run exercise programs including EXPLORERS steel cabinet. Includes all hardware. mounting brackets. board guides. 
programs to examine the coo registers, examine memory, fill memory, move memory etc Just add the number of 5.100 bus connectors you need 

and make up games You can load and play back these programs on an ordinary tape Level ' 'S" expansion, at $69.95. gives you 4K of onboard static RAM utifizmg 
cassette -and display your efforts on any to screen video monitor or printer ($8 95 2114 IC s. Your board will also accept four 2716 EPROM's. which can be purchased 
RF modulator required tor tv use 1 The simplified architecture of the Intel 8085 separately you now have an advanced mainframe that can be customized with the 
makes EXPLORER lar easier la understand Than computers using the older. more peripherals o1 your choice to lit any (or all) specific requirements. Each level of 

complex but less powerful 8080A. Then. when you -re ready. EXPLORER can be EXPLORER is separately regulated for me ultimate in stability Factory service is 

expanded -by you-to rival the power of any 8-bit computer on earth Or you can available from Netronics. Order your EXPLORER today! 
customize it Io perform a dedicated task. thanks to Onboard - - - - ORDER FROM THIS COUPON TODAY! - - - - - 7 
prototyping. RAM and ROM expansion capabilities 

1 Netronics R&D Ltd., Dept RE-II, 333 Litchfield Road, New Milford, CT 06676 I 

LEVEL "A" SPECIFICATIONS 
EXPLORER'S Level' A" system features an advanced Intel Level - A" EXPLORER /85 kn (specify Li ter- Deluxe Steel Cabinet for EXPLORER /85. 

8085 cpu. which is 50% faster man its 8080A prede- I mina) or hex keypad input). $129.95 plus 139 95 plus $3 Oh 
cessor, yel 100 % compatible with 8080A software I $3 pAh. C Deluxe Steel Cabinet for Keyboard /Video Ter- 

which. 

I 

you'll discover. exists by the ton. "Big computer' C Power Supply kit. 5 amp. ± 8 volt, $34 95 minal. $19 95 plus $2 5014h 
features include an 8355 ROM with 2K deluxe monitor/ plus $2 p55 RF Modulator kit. $8 95 ppd I 

operating system which has two programmable 8-bit I C Intel 8085 User's Manual, S7 50 ppd. O Total Enclosed (Conn res add tax) 5 

brdirecbonal parallel I/O pats. built-in cassette interlace C ASCII Keyboard/Video Terminal kit. $149.95 
with lape contra circuitry to allow labeling cassette tiles. 

1 plus $3 pdh. 
C VISA o Master Charge Exp. Sete _ _ - _ _ 

and commands which include'. "display contents of 
Rex Keypad kit for hex version. $69 95 plus 

memory." "run at user location (go to). 'insert data." I 
02 p8e. °move contents of memory." 'examine registers indrvid. 

wally or all." till command (to fill the contents a memory I C Level B" 5.100 /Onbdard RAM /ROM Decoder Print 

with any variable). automatic baud rate selection. program- kit Mess S.100 connectors). $49 95 plus $2 Name 

enable characters per line display output format. and more' I 98h 
An 8155 RAM -I /0 chip contains 256 bytes of RAM, two O Level "C" 5.100 5-Card Expander kit (less Address 

- 

I 

programmable B-bi1 bi-directional and one programmable I connectors). $39 95 plus $2 pbh. 
6 -lit bidirectional t/0 ports plus programmable 14.bl1 C S.t00 Bus Connectors (gold). $4 85 each City 

binary counter /timer. user interrupt and reset switches. I C Level D'' 4K Onboard RAM kit. $69 95 plus 
Onboard expansion provisions exist for up to six S100 1 $2 psn State _. __ 1,0 _ 

boards. 4K of RAM and 8K of ROM. PROM or EPROM 1. _ - _ _ _ - DEALER INQUIRIES INVITED - J 
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Accounts 

PHONE ORDERS CALL (203) 354 -9375 

PTS...the NEW 
name you need 
to know for 
semiconductors! 

Transistors. .. SCRs.. . 

ICs. .. diodes... rectifiers.. . 

zeners... the same components 
we use for our module and tuner 
rebuilding. A high quality line of 
profit -builders for the servicing technician /dealer! 
Ask for a complete price list at any PTS tuner /module 
servicenter. 

ikikt_., 

.. . 
::: iifaRIS 

S PTS ELECTRONICS, INC. 
The Only Name You Need To Know 
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FREE iTw! 
CATALOG 
Audio- Computers 

Instruments 
Kits & Assembled 

F 

ctomaulitER PFU T 
CATALpg. 

Li 

I 

` t ttl' 

0112 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do -it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

OWER5I 

iM 
.aw.w6.1110lr+irl111+!ily 

.... 

co 

21 oI 
cc 

10W 4I 

Enclosed is $2.00 for m co copy of Your 104 page catalog. 

-I 
WI 
2 

QI City State Zip 
CC 

Wersi Electronics. Inc. 
Dept.12. 
1720 Hempstead Road 
Lancaster, PA 17601 

Name 

Address 
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AC OUTLET CHECKER 
continued from page 53 

ance only if the outlet box itself is 
grounded. 

What happens all too often is that the 
adapter gives the user a false sense of 

The same method can be used to check 
that the neutral (white) wire in a 2 -wire 
system is grounded. Connect the green 
lead of the adapter to a known ground and 
then test it. If it checks out OK, then the 
ground is grounded. If not, you will get a 
"no ground" indication. 

FUSE OR CIRCUIT SAFE 
DANGER! BREAKER OPEN 

FIG. 2 -HOW THE LIGHTS INDICATE different conditions. Indications are same as in Table 1. 

security and he tends to forget the safety 
precautions he once observed. Unwitting- 
ly, he has created a system that can poten- 
tially be even more dangerous than the 
original. 

How then do you know when the 
system is safe? It's simple; just hook the 
adapter up as it will be used, then plug 
the Outlet Polarity Checker into it. If the 
adapter checks out OK, all is well and it 
can be used with confidence. If not, the 
best remedy is to rewire the outlet to the 
proper 3 -wire configuration. Figure 2 

shows the various combinations of lights. 

The Outlet Polarity Checker is a one - 
evening project. In most cases it can be 
made entirely from junk -box parts. For 
DS1, DS2 and DS3 you can use neon 
lamp assemblies with built -in current - 
limiting resistors. It is recommended that 
DS1 ( "O ") and DS3 ( "K ") have amber 
or clear lenses, and that DS2 ( "X ") have 
a red lens. The plug and cable can be cut 
from any 3 -wire polarized (grounding) 
cord. The completed checker is housed in 
a small Bakelite case. You can use trans- 
fer lettering to label the panel for a 
professional appearance. R -E 

Make America smarter. 
Give to the college of your choice. 

YOU 
DESERVE 

IT! 
GET IT 

EVERY MONTH! 

SPECIE 32 -PAGE FEATURE -' RSON, CI 1" 

easy twbuild 

Itd Al 
usesóncrete tED's 

roemhp tor hobbyist. 

telephone accessory 

compute otcaNs 

Bald A Nlál Graphie EAnabter 
MAT/ Switching System 
All Abet Audio Oscillators 
Nabb- Cerner 
State-0t- Solid -State 
Senke Ohdc 
MOOmelet. Corner, 

Come on, treat yourself -and save money, too. Subscribe to Radio -Electronics today, and 
make sure you get all of the most interesting, most exciting and authoritative electronics 
reporting in any magazine, month atter month. Don't miss a single one of the upcoming 
issues jam- packed with new -equipment test reports, projects to build, servicing ideas, and 
news of solid state, computers, hi -fi, hobbies and everything electronic. Save money, too -as 
much as $11 off the newsstand price when you subscribe to Radio -Electronics. Come on, you 
deserve it -check off the money- saving offer you prefer on the handy coupon, and start 
enjoying Radio -Electronics every month. === == ======== =====================as as as s a 
Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 

Name (Please print) 

Address 

City State Zip Code 

Indicate the offer you prefer: 
1 Year -12 issues ONLY $9.98 Payment enclosed (send one extra Issue) 
(You save $5.02 oft newsstand price.) 

BIII me 

2 Years -24 issues ONLY $19.00 Check here If you are extending or renewing your 
(Save Morel $11.00 ott newsstand price.) subscription. 

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. 40H9 



PRECISION DMM 
continued from page 42 

FIG. 8 -TOP SIDE of the board for the true -RMS 
converter. 

1 

2 

VA rt . 
Illif*Av0010 

41°47... 4I 
FIG. 9- PATTERN for the bottom aide of the 
TRMS converter board. 
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FIG. 10 -HOW PARTS ARE POSITIONED on the 
TRMS converter board. 

ment and check all solder connections for 
cold joints and possible bridges. Plug in 
the instrument, apply power and check 
for +5V, -5V and -8 volts at the 
output pins of the three voltage regula- 
tors. 

If the correct supply voltages are ob- 
tained, then remove power from the 
instrument and install all remaining IC's 
in their sockets taking care to observe 
proper pin orientation. 

Calibration 
Table 2 shows the calibration sequence 

for the multimeter. The ADC voltage 
reference is calibrated by allowing the 
meter to read a known voltage between 1 

and 2 volts and adjusting R9 until the 
known value is obtained. (Use the 2 -volt 
range.) The known voltage can be from a 
voltage reference source or a standard 
cell, or a stable voltage calibrated by 
another digital voltmeter or a fresh mer- 
cury cell (1.35 volts). The temperature 
references must be calibrated by another 
voltmeter, measuring between the test 
point indicated in Table 2 and the -5- 
volt supply. Known resistors are supplied 
with the kit of parts (see parts list) to 
calibrate the resistance ranges. 

There are two adjustments for the AC 
converter calibration. Trimmer R24 is 

continued on page 80 
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faster 
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THEGOVERNMENT 
CAN DO EVERYTHING 

THEUNITED WAY DOES 
ONLY THEY 

WRAP IT UP FORYOU 
IN NICE REDRIBBON. 

MILESANDMUESOErt 

m- 

One of the best things 
about United Way is not what 
it does, but what it doesn't do. 

For instance, because 
United Way is run almost 
entirely by volunteers, it 
is able to return an amazing 
89t of every dollar to people 
who need it. That means 
less than 11% goes for 
administrative costs. 

So it doesn't waste 
your money. 

And because United 
Way is re- created each year 
with a combination of old 
and new volunteers, it doesn't 
become over encumbered 
with huge staffs of people who 
might actually get in the 
way of progress. 

So it doesn't strangle you 
in red tape. 

All of which means that 
because of what United Way 
doesn't do, it can do a much 
better job at 
what it does dr.. 

Helping 
people. 4/ 

w Tweet wee. . er "us 

United Way 

The personal computer keyboard 
with industrial quality and features. 
From the PROfessionals who know 
keyboards best ... (CHERRY) 
Versatile. Reliable. Ideal for personal computer and 
small business applications. Modifiable to add total 
obsolescence protection. Versatile, expandable to grow 
as your system grows. 
These unique standard features: Complete and ready 
to use ... with full customizing instructions. Easily 
modified by hard wiring. Full 67 key array. Five 
user -definable spare keys with keycaps that have 
"quick change" clear plastic tops. Only one power 
supply voltage required: +5 volts at 325 ma. max. 

TTL and DTL compatible output circuitry. Posi- 
tive logic with outputs resting low. Four modes: 
Lower case, upper case, control case and teletype- 
writer alpha lock configuration. Piggyback a 
"daughter" board instantly. Standard 22 -pin dual 
card connector on .156" center. 
PLUS: These on- the -spot customizing special features 
(fully explained in 8 page brochure PRO -977 -2 con- 
taining specifications and instructions): 

Negative logic Tri state - positive logic High 
voltage output -CMOS compatible Non encoded 
outputs Encoded outputs Flexible key assign - 
ments Automatic repeat and MORE. 

BUY THE PRO 
Q y 

Special introductory price: $115.011 postpaid 
A full $20 discount off the usual $135 price if you 
order now. 

MAIL TODAY...AND SAVE 
Ship me Cherry PRO keyboards at $115.00 
each, postpaid. Total enclosed- $ (check or money 
order I. Illinois residents add 5% Sales Tax. 
Charge to my Master Charge 

Card Number 
Expiration date 

Signature 
I'd like more information. Please mail 8 page brochure 
PRO-977-2. 

Please type or print clearly. 

Name 

Street 

City State Zip 

CHERRY ELECTRICAL PRODUCTS CORP. 
3600 Sunset Avenue, Waukegan, IL 60085 

Dealer inquiries invited. 
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HEAR YE! 
HEAR YE! 

¡1f.1ELECT 

CHIMES 

i 
AMELECT Clock Models CL7401A and 
CL7402 are available with complete 
sound. 

FEATURING: 
1. A realistic tic -toc sound: hear the 

seconds go by. 
2. Beautiful, modified Westminster 

chimes have synthesized sounds 
composed of six frequencies. Four 
notes are provided on the quarter 
hour, eight notes on the half hour, 
twelve notes on the three quarter 
hour, and sixteen notes on the 
hour. 

3. Following on the hour chimes, the 
hour displayed on the clock is 
counted out using the lowest chime 
note. 

4. Chime volume, tic -toc volume, pitch 
and decay are adjustable. 

Available assembled or in kit form. 
Can easily be added to any Amelect 
Clock. 

Silent Models 
Kit Assembled With Base 

CH 7401A $55.00 $75.00 $85.00 
CL 7402 $71.50 $95.00 

Chimes Models 
CL 7401A $94.00 $114.00 
CL 7402 $110.50 $140.00 (3) 

Indiana residents include 4% sales tax. 
Shipping and Handling $3.50 

To order write or call 1- 219 -297 -3320 

I N C O R P O R A T E D 

P.O. Box 367 -106 S. Newton St. 
GOODLAND, INDIANA 47948 

Allow 3 -4 weeks for Del. 
CIRCLE 62 ON FREE INFORMATION CARD 

PRECISION DMM 
continued /Toni page 79 

TABLE 2- MULTIMETER CALIBRATION SEQUENCE 

Step 
No. Calibrate Pot No. Switches Display 

1 ADC Reference R9 S5, S7 Known input voltage between 1 and 2 
volts DC or 1.35 volts from a fresh 
mercury battery cell. 

2 Celsius 
Reference 

R36 S2 2.732 volts measured from arm of 
R36 to -5 -volt supply using an 
external voltmeter. 

3 Fahrenheit 
Reference 

R33 S3 4.594 volts measured from arm of 
R33 to -5 -volt supply using an 
external voltmeter. 

4 Celsius Range R29 S2 .0000° (ice water bath) 100.00° 
(boiling water) 

5 Fahrenheit 
Range 

R31 S3 Adjust R31 to equal Celsius range 
using conversion equation.° 

6 2000 -ohm Range R15 S4, S7 Adjust to equal known resistance. 

7 20,000 -ohm 
Range 

R14 S4, S8 Adjust to equal known resistance. 

8 200,000 -ohm 
Range 

R13 S4, S9 Adjust to equal known resistance. 

9 2- megohm Range R12 S4, Sl1 Adjust to equal known resistance. 

10 20- megohm 
Range 

R10 S4, S11 Adjust to equal known resistance. 

11 AC Offset R24 S5, S6, 
S7 

0.0000V with input shorted or with 
pins 2 and 4 of IC6 shorted. 

12 AC Calibration R25 S5, S6, 
S7 

Adjust to equal known AC input 
voltage (RMS value, not peak). 

* °C = 5/9 ( °F -32) 
°F = (9/5X °C) +32 

42" 

/1. d . t 1 . t 1 . 
1 

t 
4s l 1 1 

lOptoelectronics.Inc. TRMS 5000 D 
l 
D 

1a ts . 
8 I I 1 ,.f--v I 

FIG. 11- FULL -SIZE PATTERN for the display board. All components are mounted on the front 
surface. 

FIG. 12- DISPLAY BOARD parts placement. The IC is the display segment driver. The transistors are 
used in digit multiplexing. 

the offset or zero trim, which is adjusted 
with the input shorted. There is a possi- 
bility of significant noise pickup due to 
the high input impedance of buffer IC7, 
so it may be necessary to short the input 
pin to IC6 by shorting pin 4 to pin 2 while 

adjusting the offset to zero. Trimmer 
R25 is used to fine adjust the AC calibra- 
tion with a known RMS value AC voltage 
applied to the input. If a calibrated AC 
voltage is not available, the pot should be 
centered for accuracy. R -E 



UNDERSTANDING DIGITAL ELECTRONICS, Texas Instruments Learning 
Center. Texas Instruments, Inc., Box 3640, M.S. 84, Dallas, TX 75285. 265 
pp. 51/4 X 81/4 in. Softcover $3.95. 

Finding out how digital electronics work by using a handheld calculator is 

the goal of this book, and a step -by -step approach explains circuits, from 
the most basic to the very sophisticated. Because it is really a self- teaching 
course, the book should be read chapter by chapter; self quizzes are provid- 
ed at the end of each chapter (with the answers in the back of the book); and 
a glossary of special terms and a bibliography are also provided. 

THE INCREDIBLE SECRET MONEY MACHINE, by Don Lancaster. Howard 
W. Sams & Co., Inc., 4300 W. 62nd St., Indianapolis, IN 46268. 159 pp. 51/4 X 

81/4 in. Softcover $5.95. 
This is not a "get- rich -quick" book, but rather a "cookbook" and guide on 

how to turn your own full -time small -scale computer, technical or craft busi- 
ness into a successful enterprise. Written in tongue -in -cheek yet down - 
to -earth style, the book contains helpful hints on how to reduce your taxes, 
not pay a utility bill, get totally free insurance, and many other necessary 
adjuncts to running a successful "secret money machine." 

HOW TO BUILD YOUR OWN STEREO SPEAKERS: CONSTRUCTION, 
APPLICATIONS, CIRCUITS AND CHARACTERISTICS, by Christopher 
Robin. Reston Publishing Co., Div. of Prentice -Hall Co., Reston, VA 22090. 
193 pp. 61/4 X 91/4 in. Hardcover $15.95. 

The title of this book says it all -it is a "how -to" guide for hobbyists and 
professional engineers who want simple step -by -stop instructions on 
constructing a state -of- the -art speaker enclosure. The book also includes 
data on acoustics, planning and designing speaker crossover networks, and 
basic woodworking. Dimensional drawings and photographs accompany the 
text; and the back of the book contains several appendixes and a complete 
glossary of terms. 

TAPED EDITING, by Joel Tall. Elpa Marketing Industries, Inc., Thorens & 
Atlantic Aves., New Hyde Park, NY 11040. 32 pp. 51/4 X 81/4 in. Softcover 
$2. 

This little book explains in detail all the ins and outs of audio and video 
tape splicing. It also gives you helpful tape editing hints such as how to run 
the tape backward in order to recognize speech sounds. Other chapter 
topics deal with splicing and editing procedures, speech characteristics and 
how to work within the limits of hearing sensitivity. 

BASIC FOR HOME COMPUTERS, by Bob Albrecht, LeRoy Finkel and 
Jerald R. Brown. John Wiley & Sons, Inc., 605 Third Ave., New York, NY 
10016. 336 pp. 61/4 X 10 in. Softcover $5.95. 

This book is a self- instruction course in the BASIC programming language 
for home computer applications; it does not require access to an actual 
computer. The version of BASIC used is Microsoft BASIC developed for the 
Altair MITS. Some of the topics covered are assigned statements, stored 
programs and branching; subscripted variables, double subscripts; string 
variables and functions; and subroutines. Each chapter contains a self -test 
section, and there is a final self -test in the back, together with appendixes 
containing lists of computing periodicals, BASIC functions and ASCII char- 
acter codes. 

S S I MICROCOMPUTER SOFTWARE GUIDE. S S I Publications, 4327 East 
Grove St., Phoenix, AZ 85040. 140 pp. 51/4 X 81/4 in. Softcover $7.95 (also 
available on mini -floppy disc). 

This book is a must for anyone planning a microcomputer system for 
business, home or education applications. It consists of a listing of over 2200 
software programs, alphabetically arranged from ASCII (codes, displays, 
etc.) to Zip Code (mail -code sorting & printing). The 236 classifications are 
drawn from discs, cassettes, books, paper tapes, listings, pamphlets and 
magazines; and the back of the book contains a list of 130 microcomputer 
software sources and addresses. 

BUGBOOK VIII, 8080/8085 SOFTWARE DESIGN WITH 190 SOFTWARE 
SOLUTIONS, by Christopher A. Titus. E &L Instruments, Inc., 61 First St., 
Derby, CT 06418. 288 pp. 6 X 9 in. Softcover $9. 

This detailed treatment of assembly language programming for 8080- and 
8085 -based computers contains many elementary and advanced instruc- 
tions. It analyzes and discusses programming techniques for mathematical 
routines, number system conversions, command decoders, arrays and 
tables, interrupt programming, etc. Many complete and tested programs in 

standard mnemonics are included. R -E 

Nobody does it 
better than'JIZ 

ISOTAP Isolation Transformers 

MINIMIZE 
SHOCK 

HAZARDS 

Here's new safety for service technicians. Protec- 
tion for test instruments. ISOTAP provides AC out- 
put voltages isolated from AC power lines. You need 
an ISOTAP for servicing any transformerless equip- 
ment. Absolutely necessary for today's solid state 
TVs and stereos. Essential for safe servicing in the 
industrial plant, laboratory or technician training 
school. 

WP-25A 
275 VA isolated, 
500 VA direct. Out- 
puts at 105, 115 
and 130 V. 
$49 

WP -26A 
400 VA isolated, 
500 VA direct. Out- 
puts at 105, 115 
and 130 V. 
$58 

VIZ 

WP -27A ISOTAP II 
400 VA isolated 
only. Outputs 25 to 
150 Vac in 5V 
steps. 
$68 

NEWyypt28lsotap$44.95 

Compact, lightweight unit. 
Ideal for TV servicing. Easily 
carried for house calls. Has 
two fused outlets: (1) Isolated, 
150 VA continuous for solid 
state TV; (2) Direct, 500 VA, 
a convenient power source for 
service instruments. Comes 
with accessory cords to take 
power from TV set back. No 
need to hunt for wall outlet. 
Weight 8 Ib. Dimensions 33/4 x 
33/8 x 53/8 i n. 

See your local VIZ distributor. 

Test Instruments Group 
335 E. Price St., Philadelphia, PA 19144 

The VoltOhmyst company 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.50 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for Individuals who want to buy or sell personal items) 854 per word .. . 

no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
100 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent 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. 

FOR SALE 
FREE catalog (anglais). IC's, semi's. CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal, 
Que., Canada, H3C 1H8. US inquiries. 

RADIO & TV tubes 366 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

TEST equipment catalog listing used Tektronix, 
HP and GR equipment at bargain prices. Price 
$1.00 refundable with first order. PTI, Box 8699, 
White Bear Lake, MN 55110 

NAME brand test equipment. Guaranteed dis- 
counts up to 50%. Free catalog. SALEN ELEC- 
TRONICS, Box 82 -M, Skokie, IL 60077 

PRINTED -circuit boards, reasonable. Also, art- 
work, prototypes, designs, fabrication and test - 
ng. MICROCON INC., Box 43, Glenview, IL 60025 

RCA, Zenith original TV parts. Dealer prices, fast 
service. Send part and model numbers. L.I. ELEC- 
TRONICS, 981 Sunrise Hwy., Bayshore, NY 11706, 
516 -666 -7360 

TEKTRONIX 5440 Opt. 1 60 -MHz scope, 5A48, 
5642 $1750. Tektronix DM501 with temp. and 
probes, TM504 mainframe, 2 blank plug -ins, flexi- 
ble extender cable $550. H -P 5326A systems 
counter $550. Wavetek 142 function generator 
$400. All excellent with manuals. Call 518-489- 
4948 after 6 P.M. Eastern Time. 

VIDEO recorders, cameras, blank tapes, prere- 
corded movies at low discount prices. MIDWEST 
VIDEO, Box 3233, Dayton, OH 45431, 513 -227- 
7609 

NEW. Meter solid -state isolated relay. Control 5 
millivolts 5 microamperes 1000 ohms DC. Lead 
circuit 3 amperes 125 VAC. Write today for facts. 
EGYED ELECTRONICS, Box 92, Huntingdon Val- 
ley, PA 19006 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.50 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.) 

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 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
Send today for FREE copy of 

NEW CATALOG WS -79. Address Dept. RE 

FAIR RADIO SALES 
1016,E. EUREKA Box 1105 LIMA, OHIO 45802 

SENSITIVE converter 1.7 -2.4 GHz $99.95 post- 
paid. Details for stamp. GW ELECTRONICS, POB 
688, Greenwood, IN 46142 

PARTS priced to sell- bought at bankruptcy. All 
new parts. Guaranteed satisfaction. Send two 154 
stamps for list. MARCRUM, 513 Pontiac Ct., Madi- 
son, TN 37115 (615) 865-7078 

SAM'S photofacts original folders numbers 1 to 
568 order your needs, will confirm. RINEHART, 
241 South West 2nd Street, Richmond, IN 47374 

RECORDSAVER, poly -lined inner sleeves, ten 
cents each, postpaid, minimum 100. DEO INC., 
Box 452,J, Glenview, IL 60025 

Burglar Fire Smoke 
Alarm Catalog 

Billions of dollars lost annually due 
to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 

FlA and person. Wholesale 
dtzeaeo prices. Do- it- yourself. Free 
j. engineering service. 

BIG SCREEN OSCILLOSCOPE 
Convened from >fy Size TV Set... 

Hams. Technicians, Hobbyists, Broadcasters il' Minor, Innpanswe changes comp! TV set to 

1 supersensdive testing device. Na electron. ex 
penance needed. Follow clew cut plans. Fully 
illustrated. Use in workshop, lab, school, etc 

Any size screen Any size TV wt 

Complete Set of Plans ....... S4 
IINCL 50' FOR POST a HANDLING) CO IND., DEPT.OV03. BOX 91, XOSSE, TX 76653 

PASS FCC EXAMS 
The Original FCC Tests.Answers exam manual 
that prepares you at home for FCC First and 
Second class Radiotelephone litensn. Newly 
wised multiple.choice exams cover all 

tested on the actual FCC exam. Plus -Sell_ 
Study" Ability Test. prov0n' $9.95 postpaid. 
Money back Guarantee. 

cOnNTIanD PRODtJCTIOIIS 
Radio Engineering D,vision 

P.O. Box 263484 
San Francisco, CA 94126 



AVAILABLE NOW! ONLYS3.95 
Add 51.00 for shipping 

JAPANESE TRANSISTOR SUBSTITUTION MANUAL 

An tvoluoble lopone,e ro lopo ese 

substitution guide for opproximoreN 
3000 rronvsrors 

Comers the 25A 250 2SC and 
250 series 
Innaducnon includes o guide 
ro urdersronding lopotese 
rronvuoh 
A 90 page 8'', by t 1 soft 

aser book 

PARTS PROCUREMENT PROBLEMS 

FUJI -SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
TYPE 25-UP 10-24 1-9 TYPE 

2SA 473 .45 .55 .60 256 346 
2SA 483 2.00 2.20 2.50 2S8 367 
2SA 484 1.50 1.75 1.95 2S8 3688 
2SA 485 1.40 1.60 1.80 25B 379 
2SA 489 1.10 1.25 1.40 2S8 381 
2SA 490 .70 .80 .90 2S8 400 
2SA 493 .45 .53 .59 2S8 405 
2SA 495 .30 .35 .40 258 407 
2SA 496 .50 .64 .70 2SB 415 
2SA 497 1.00 1.20 1.30 2S8 434 
2SA 505 .50 .64 .70 2S6 435 
254 509 .30 .35 .40 268 440 
2SA 525 .50 .64 .70 258 449 
254 530 1.50 1.70 1.90 2S8 461 
2SA 537A 1.50 1.70 1.90 2SB 463 
2SA 539 .40 .45 .50 258 471 
2SA 545 .45 .53 .59 2S8 472 
254 561 .30 .35 .40 258 473 
2SA 562 .30 .35 .40 2S13 474 
2SA 564A .20 .27 .30 2SB 481 
2SA 565 .70 .80 .90 25B 492 
2SA 566 2.50 2.70 3.00 2513 507 
2SA 606 1.00 1.20 1.30 2SB 509 
2SA 607 1.10 1.25 1.40 258 511 
2SA 624 .70 80 .90 258 514 
2SA 627 3.10 3.30 3.60 2S6 523 
25A 628 .30 .35 40 2SB 526C 
25A 634 .40 .45 .50 S8 527 
2SA 640 .30 .35 .40 2SB 528D 
2SA 642 .30 .35 .40 2SB 529 
2SA 643 .30 .40 .45 2SB 530 
2SA 653 1.90 2.10 2.40 258 531 
2SA 659 .35 .40 .45 2SB 536 
2SA 661 .50 .64 .70 2S13 537 
2SA 663 3.65 3.80 4.20 2SB$39 
2SA 666 .35 .40 .45 2S8 541 
2SA 671 .80 .90 1.00 2S8 554 
2SA 672 .30 .35 .40 2SB 556 
2SA 673 .35 .40 .45 258 557 
2SA 678 .35 .40 .45 2SB 5618 
2SA 679 4.20 4.40 4.90 2SB 564 
2SA 680 4,20 4.40 4 90 2S13 595 
2SA 682 .80 .90 1.00 2S8 596 
2SA 683 .30 .35 .40 25P 600 
2SA 684 .35 .40 .45 2SC 183 
2SA 695 .40 .53 .59 2SC 184 
2SA 697 .40 ,53' .59 2SC 281 
2SA 699A .50 /64 .70 2SC 283 
2SA 705 .40 

!' 

.59 2SC 284 
2SA 706 .85 1. 1.10 2SC 317 
2SA 715 .60 0 .80 2SC 352A 
2SA 719 .30 5 .40 2SC 353A 
2SA 720 .30 1.35 .40 2SC 367 
2SA 721 .30 .35 .10 2SC 369 
2SA 725 .30 .35 .40 2SC 370 
2SA 726 .30 !.35 .40 2SC 371 
2SA 733 .20 7 .27 .30 2SC 372 
2SA 738 .401 ..53 .59 29C 373 
2SA 740 1.50 1.70 1.90 2SC 374 
2SA 743A 8 1.00 1.10 2SC 375 
2SA 744 4.20 4.40 4.90 2SC 377 
2SA 745R 3.80 4.00 4.40 2SC 380 
25A 747 4;20 4.40 4.90 2SC 381 
2SA 748 .70 .80 .90 2SC 382 
2SA 750 .35 .40 .45 2SC 383 
2SA 755 .80 .90 1.00 2SC 387A 
2SA 756 2.30 2.40 2.65 2SC 388A 
2SA 758 3.40 3.55 3.90 2SC 394 
2SA 764 3.80 4.00 4.40 2SC 403 
2SA 765 3.10 3.30 3 60 2SC 430 
2SA 774 .40 45 .50 2SC 454 
2SA 777 .50 .64 .70 2SC 458 
2SA 794A 60 .70 80 2SC 460 
2SA 798 50 55 60 2SC 461 
2SA 814 70 .80 90 2SC 478 
2SA 815 .60 .70 80 2SC 481 
2SA 816 .50" 64 70 2SC 482 
2SA 818 .70 80 90 2SC 484 
2SA 837R 2.50 2.70 2.90 2SC 485 
2SA 839T 1.30 1.45 1.60 2SC 486 
2SA 908 8.60 8.80 9.80 2SC 493 
2SA 913 .70 .80 .90 2SC 495 
2SB 22 .30 .35 .40 2SC 496 
2SB 54 .20 .27 .30 2SC 497 
2SB 55 40 .53 .59 2SC 509 
2SB 75 .35 .40 .45 .2SC 510 
2SB 77 .35 .40 .45 r.x1ZSC 5154 
2SB 173 .30 .35 .40 28C 517 
2SB 175 .20 .27 .30 2SC 
2SB 176 .30 .35 40 2SC 5 6 
25B 178 .35 

.27 .3Ú 2SC 62,7 
7 

2S8 186 .20 
2S8 187 .20 .27 .30 2SC 6311 

2SB 202 1.10 1.20 1.30 2SC 632A 
2S8 220 .90 1.10 1.20 2SC 634A 
2SB 303 .30 .35 40 2SC 680 
2SB 324 .30 .35 40 2SC 681A 
2S8 337 .70 80 90 2SC 684 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

25-UP 10-24 1-9 TYPE 25-UP 10-24 1-9 TYPE 25-UP 10-24 1-9 TYPE 25-UP 10-24 1.9 

-30 .35 .40 2SC 693F .20 .27 .30 2SC 1226A .50 55 .60 2SD 234 .60 .70 .80 
1.10 1.25 1.40 2SC 696 1.00 120 1.30 2SC 1237 1.80 2.00 2.25 2SD 235 .60 .70 .80 
1.80 2.00 2.25 2SC 708 1.30 1.45 1.60 2SC 1239 2.20 2.70 2 90 2SD 261 .35 .40 .45 

.70 .80 .90 2SC 710 .20 .27 30 25C 1279 .50 .55 .60 2SD 287 2.50 2.70 2.90 
.30 .35 .40 2SC 711 20 .27 30 2SC 1306 1.30 1.45 760 2S0 300 4.50 5.00 5.60 
30 .35 .40 2SC 712 .20 .27 30 2SC 1307 1.90 2.10 240 2S0 313 .60 .70 .80 
30 35 .40 2SC 715 30 .35 40 2SC 1310 20 27 30 2S0 315 .60 .70 .80 

.80 .90 1.00 2SC 717. 35 40 .45 2SC 1312 20 .27 .30 2SD 325 .60 .70 .80 
30 35 .40 2SC 727 1.00 1.20 1.30 2SC 1313G 20 .27 .30 2S0 330 .60 .70 80 
80 .90 1.00,.e° 2SC 730 3.00 3.20 3.40 2SC 1316 4 20 40 4.90 2SD 350 3.80 4.00 4.40 
90 1 10 1 20" 2SC 731 2.50 2J0 2.90 25C 1317 20 27 .30 2SD 380 5.20 5.40 5.95 
40 53 59 2SC 732 .20 .27 .30 2SC 1318 35 40 AS 250 381 .85 1.00 1.10 

LJO 1 45 1.60 2SC 733 20 27 30 2SC 1325A 6 50 6 90 7 60 2S0 424 3.80 4.00 4.40 
90 1.10 1.20 2SC 734 .20 27 70 25C 1321 20 27 30 2SD 425 2.90 3.20 3.40 
90 1.10 1.20 25C 735 20 27 30 2SC 1330 .50 55 .60 2SD 4?6 3.10 3.30 3.60 

t lb 1 25 1.40 2SC 718 .20 27 30 2SC 1335 .50 55 .60 2SD 427 1.80 2.00 2.25 
2.10 2.50 2.80 2SC 756 1 50 1 80 2.00 2SC 1342 45 53 .59 250 525 .90 1.10 1.20 

.80 90 1.00 25C 756A 150 I 80 200 2SC 7344 .45 53 59 250 526 .60 .70 .80 

.70 .80 .90 2SC 763 35 .40 45 2SC 1358 4.20 4 40 4.90 2SK 19BL .50 .55 60 
90 L10 1.20 2SC 772 36 75 .40 2SC 1359 .30 .35 .40 35K 22Y 1.40 1.60 1.80 

60 .70 25C 773 35 40 .45 25C 1360 50 .55 60 3SK 39 -90 t10 1.20 
80 .90 2SC 774 1 00 1 20 1.30 2SC 1362 .35 .40 45 3SK 40 .90 1 10 1 20 

1 10 1 20 ,-'1.30 
.1s00 

2SC 775 1 40 1 60 1 80 2SC 1364 .35 .40 45 3SK 41 1.30 1.45 1 60 
70 80 .90 25C 776 2 00 2 20 2.50 2SC 1377 3.20 3.40 3.70 3SK 45 1.30 1.45 L60 

.70 80 .90 2SC 777 3.00 3.25 3.50 2SC 1383 30 .35 40 AN 203 1 40 160 1 80 
70 80 90 2SC 778 2.90 3.20. 3.40 25C 1384 35 .40 .45 AN 2140 1.50 1.70 1.90 
70 .80 90 2SC 781 1 90 2.10 2.40 2SC 1396 45 .SJ .59 AN 239 4.20 4.40 4.90 
90 L10 t 20 2SC 783 2.10 2.50 2.60 2SC 1398 .70 80 .90 AN 247 2.50 2.70 3,00 
.70 .80 90 2SC 784 30 35 25C 1400 35 40 45 AN 274 1.50 1.75 1.95 
70 80 .90 2SC 785 35 40 

.40 
45 r 2SC 1402 3 00 3.20 3.40 AN 313 3.00 3.20 3.40 

3 20 3.40 3.70 2SC 789 90 90 1 00 . 2SC 1403 3 20 3.40 3.70 AN 315 1.80 2.00 2.25 
t80 2 00 2.25 2SC 790 80 90 1 00/ 2SC 1407 55 .60 BA 511A 1.80 2.00 2.25 
1.00 1 20 1.30 2SC 793 2 00 2.20 250' 2SC 1419 

.50 

.60 .70 80 BA 521 1.90 2.10 2.40 
t.00 1 20 1.30 2SC 799 2.00 220 2.50 26C,,.1444 1 60 1.80 2.00 HA 1151 1.50 1.75 1.95 
3.20 3 00 3.70. 25C 828 20 .27 30 2SC 1445 2 50 2.70 2.90 HA 1156W 1.60 1.80 2.00 
3 20 3.40 3.70- 2SC 829 20 .27 30 2SC 1447 .60 .70 .80 HA 1306W 2.00 2.20 2.50 
5.00 6.00 6.60 2SC 830H 2.50 2 70 300 2SC 1448 70 .80 .90 HA 1339 2.50 2.70 3.00 
3.20 3.40 3.70 2SC 838 45 2SC 1449 60 70 .80 HA 1339A 2.50 2.70 3.00 
2.10 2 50 2 80 2SC 839 

.35 
30 

.40 
35 40 2SC 1451 1 00 7.10 1.20 HA 1342A 2.50 2.70 3.00 

.35 40 .45 2SC 853 70 .80 2SC 1454 320 3.40 3 70 HA 1366W 2.50 2.70 3.00 
40 .53 .59 2SC 867 3.20 3 40 

.90 
3.70 2SC 1475 80 90 1 00 HA 1366WR 2.50 2.70 3.00 

1 10 1.40 1.50 2SC 867A 120 3 40 3.70 2SC 1478 .50 55 60 LA 4031P 1.80 2.00 2.25 
1.10 1 40 1.50 2SC 870 35 40 2SC 1509 .50 55 .60 LA 4032P 1.80 2.00 2.25 
5.00 6.00 6.60 2SC 871 35 

.45 
2SC 1567 .60 70 .80 LA 4051P 1.8 2.00 2.25 

40 .53 59 2SC 895 4 20 
.40 

4 40 
.45 

4.90 2SC 1567A .60 70 .80 LA 0400 1.90 2.10 2.40 
40 .53 59 2SC 897 2.00 2.20 2.50 2SC 1584 6.00 6 30 7.00 LA 4400Y 2.00 2.20 2.50 
30 35 40 2$C 898 2.50 2.70 3.00 2SC 1586 6.50 6.90 7.60 LA 4420 2.00 2.20 2.50 
40 53 59 29C'900 20 27 .30 2SC 1624 .60 .70 .80 LD 3001 2.00 2.20 2.50 

80 90 1.00 2SC 923 20 27 30 2SC 1626 60 70 80 M5 1513_ 2.00 2.20 2.50 
40 53 59 2SC 929 .20 27 30 20C 1628 60 70 .80 STK 0¡f 3.80 4.00 4.40 

200 220 2.50 2SC 930 .20 27 30 2SC 1647 70 .BO .90 ST 13 7.60 8.00 8.80 

1 40 1.60 1 80 2SC 941 .20 27 .30 2SC 1667 3.00 3 20 3 40 ST 015 4.20 4.40 4.90 
.60 .70 .80 2SC 943 35 .40 45 2SC 1669 .90 100 110 STK 435 4.50 5.00 5.60 
.30 .35 .40 2SC 945 20 .27 30 2SC 1674 30 35 40 - STK 439 7.90 8.00 8.80 

20 .27 .30 2SC 959 1 00 1.20 LJO 25G 1675 .20 27 .3Q TA 7045M 2.00 2.20 2.50 
.30 35 .40 25C 971 70 80 .90 2SC 1678 1.10 125 1.4 TA 7055P 2.00 2.20 2 50 

20 .27 .30 2SC 982 70 80 790 2SC 1679 3.00 3 20 0 TA 7061AP .90 1.10 1.20 
20 .27 .30 2SC 983 .50 .64 .70 25C t681 30 35 .40 TA 7062P 1.10 1.25 1.40 

.30 .35 .40 25C 1000 .35 .40 45 2SC 1682 .30 .35 40 TA 7203P 2.50 2.70 2.90 
30 35 40 2SC 1012 1.20 1,40 1 50 2SC 1684 .30 .35 40 TA 7204P 2.00 2.20 2.50 
30 .35 40 2SC 1013 50 .64 70 2SC 1687 ,40 .45 0 TA 7205P 1.60 1.80 2.0C 
20 .27 .30 2SC 1014 .50 64 70 2SC 1688 .35 .40 AS TA 7222P 3.40 3.55 3.90 
.35 40 45 2SC 1017 .80 90 1 00 2SC 1708 .30 35 't40 TA 7310P 1.30 1.45 1.60 
35 40 .45 2SC 1018 60 70 BO 2SC 1728 .70 .80 90 TBA 810SH 1.90 2.10 240 
35 40 .45 2SC 1030 1.80 2 10 2.40 2SC 1730 .45 .53 .59 TC 5060P 5.00 5.20 5.80 
35 .40 45 2SC 1047 .35 40 .45 2SC 1756 .50 .55. .60 TC 5081P 3.00 3.20 3.40 

40 .53 .59 2SC 1051 3.40 .3 ,55 3 90 2SC 1760 .70 60 .90 TC 5082P 3.40 3.55 190 
.20 .27 .30 2SC 1060 70 80 90 2SC 1816 1.50 1.75 1.95 UHIC 001 4.20 4.40 4.90 
.30 .35 .40 2SC 1061 70 80 90 2SC 1856 .45 .53 .59 UHIC 002 4.20 4.40 4.90 
.50 .64 .70 2SC 1076 30.00 35.00 39.00 2SC 1885 .45 .53 .59 UHIC 003 4.20 4.40 4.90 
.30 35 40 2SC 1079 3 40 3.55 390 2SC 1908 .30 .35 .40 UHIC 004 4.20 4.40 4.90 

.20 27 30 2SC 1080 3 40 3 55 3 90 2SC 1909 1.80 2.00 2.25 UHIC 005 4.20 4.40 4.90 
15 40 05 2SC 1096 45 55 60 2SC 1945 4.50 5.00 5.60 uPC 20C 2.10 2.50 2.80 
35 ...40 45 2SC 1098 50 64 70 2SC 1957 .60 .70 .80 uPC 563 1.90 2.10 2.40 
60 - 70 80 2SC 1111 2 10 2 50 2.80 2SC 1969 3.60 4.00 4.40 uPC 575C2 1.30 1.45 1.60 

1.30 1.40 1.50 2SC 1114 4 20 4 40 4.90 2SC 1973 .70 .80 .90 uPC 576 1.90 2.10 2.40 
I 10 1 25 1.40 2SC 1115 2.50 2 70 100 2SC 1975 1 30 1.70 1.90 uPC 592H .70 .80 .90 
1 30 140 1 50 2SC 1116 320 3.40 3.70 2SC 1978 5.40 6.00 6.60 uPC 1001H 1.90 2.10 2.40 
1 30 140 1 50 2SC 11164 3.40 3 55 3.90 2SC 2028;ï .50 .64 .70 uPC 1008C 4.20 4.40 4.90 
1.30 1.40 1 50 2SC 1124 80 90 1.0C 2SC2024' 1.50 1.80 2.00 uPC 1020H 1.90 2.10 2.40 
3.00 3.20 3.40 2SC 1727 80 90 1.00 2SC 2074 .60 .90 1.00 uPC 1025 1.90 2.10 2.40 

45 55 60 2SC 1161 1 30 1.45 1.60 2SC 2016 .50 .64 .70 uPC 1154 2.00 2.20 2.50 
.45 55 .60 2SC 1162 70 .80 90 280 2091 .90 1.10 1.20 uPC 1155 2.00 2.20 2.50 

1 10 1 25 1 40 2SC 1166 .20 .27 .30 2SC 2092 1.80 2.00 2.25 uPC 1156 1.90 2.10 2.40 
.35 40 45 2SC 1167 3.80 4.00 4.40 2SC 2098 3.20 3.40 3.70 uPD 861 8.00 8.40 9.50 

1.30 1 40 7 50 2SC 11708 3.80 4.00 4.40 2SC 2166 1.40 1.60 1.80 uPD 857 8.00 8.40 9.50 
80 90 1 00 2SC 11728 3.20 3.60 3.95 200 72 .50 .64 .70 uPD 858 6.00 6.30 7.00 

2 50 2 70 3,00 2SC 1173 50 .55 .60 200 77 .35 .40 .45 PLL MA 3.00 4.20 4.60 
.30 35 40 2SC 1175 35 .40 .45 2S0 90 1.30 1.45 1.60 PLL 02A 5.00 5.20 5.90 
.30 -33$5 40 2SC 1177 11 00 12.60 14.00 2S0 91 1.30 1.4§5 1.60 PLL 03A 

OF8 

7.60 8.00 8.80 

1.30 f.4S t 68 2SC 1209 1 

70 1.10 
1 .40 2SD 93 1.60 1 80 2 0Ó 2S 2.20 2.70 2.90 

35 .40 45 25C 12110 .30 .35 .40 25D 118 2.90 3.20 3.40 4004 1.90 2.10 2.40 
.35 .40 45 2SC 1212A 80 .90 1.00 2SD 130 1.10 1.25 1.40 4005 2.00 2.20 2.50 
.35 40 45 2SC 1213 .30 .35 40 2SD 187 .35 .40 .45 SG 613 5.20 5.40 5.95 

1.90 2.10 2.40 2SC 1215 35 .40 .45 2SD 201 2.30 2.40 2.65 78L05 .90 1.00 1 10 

3.00 3 25 3.50 2SC 1222 20 27 .30 2S0 202 340 3.55 3.90 MPS U31 1.50 1.70 1 90 
80 90 100 2SC 1226 50 55 60 2SD 218 2.50 2 70 3.00 SN 7400 .15 17 19 

Minimum Oros, 85 00 Ohio residents add 4 Wes ys Add SI 00 postage and handling 

Ouantlty discount prices Ask For Our Compote Price List Manufacturer inouine Welcomed 

All parts guaranteed against factory defect 

TOLL FREE TELEPHONE 
Nationwide 800 543 -1607 

Ohio 800 582 -1630 

LOCAL 513 874 -0220 

874 -0223 

Hours Mon FA 10 -7 Sat 11 -5 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI -SVEA ENTERPRISE 
a Division of I-ui Suva Incorporated 

P.O. Box 40325 Cincinnati. Ohio 45240 
Telex 21 -4732 



SpeakerCuts. 

,I6111111111011 

The absolute latest in 
advanced speaker techno- 
logy. Wave Aperature`a 
Drivers, the Patented 
Nesffovic Woofer System.raw 
speaker components selected for 
their excellence. Horns. crossovers, subwoofers. woofers, 
midranges, hom and dome tweeters. Qver 30 in all. Build 
your own speaker system and well provide top quality 
speakers and design information. Send for FREE 48 page 
color catalog from the largest, most experienced speaker 
kit manufacturer in the world. DONT DELAY. Write today! 

4eakeiki 
pt. 8 -RE, 735 N. Northlake Way 

Seattle, Washington 98103 

PLANS & KITS 
SCANNER users -build many useful accesso- 
ries. Free kit catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

PRINTED circuit boards from your sketch or 
artwork. Affordable prices. Also fun kit projects. 
Free details. DANOCINTHS INC., Box 261, West- 
land, MI 48185 

FREE schematic. Touchlite electronic switch and 
dimmer. Send stamp: TOUCHLITE, Box 161, 
Plainville, NY 13137 

ALUMINUM panels 19 X ß X Y.. Perfect for rack 
or custom installations. $6.50 each. RJP SALES, 
2360 Rockymont, St. Louis, MO 63136 

CONSTRUCTION plans for profitable business 
ideas. Catalog $1.00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

Full 

CHRISTMAS IN AUGUST 
DELTA'S FIRST -TIME -EVER SALp! We bring you Christmas 
Savings now so you can get more for y ur money than ever -before! 

4006- 

'ysoF2 
Job a 4a)1 

Game t Boards! 
FANTASTIC 
TREASURE 
OF PARTS!! 

Without 
Joysticks 

No. 6939R $2.95 
With JoystfcCS. 5 95 No.693aR 

V00-, YNCIPANkedr1 

%1/i $3.50 
Ño.64 8R Assemblies! 

This is the top -of- the -line SWITCHCR AFT 
multi-gang switch. It has SIX push buttons. 
Button 1 is SPST, momentary switch; and 
releases any button that has been depressed. 
Switches 2 and 3 lock when depressed and 
release when switches 1-4 -5 or 6 is depre- 
ssed. Switches 4 -6 & 4 are interlocked, de- 
press any one of them releases the others. 
Switch 2 is SPST normally open, Switch 3 
is SPDT & SPST normaay open. Switch 4 
is DPDT. Switch 5 is DPPT & 3 SPST nor- 
mally open switches. Switch 6 is DPDT & 
SPST normally open. A fantastic feature 
of this switch is that any of the switch sec- 
tions may be removed from its initial pos- 
ition and placed on another push button; 
and ganged so at morpe combinations are 

swicb has the special SWITCHCRAFThis 
LOCKOUT feature which prevents opera- 
tion of more than one push button at a 
time. Switcheraft catalog price (in 1976) 
was $29.48. Delta's original price $6.95. 

1)c!ta'c ,,,;in.il Fr,,95 ca. 

2 for 
PUShBUTTON 

1/2 OFF! Momentary 
Push Button Switches 
Delta's This switch is the same physical shape as 

the one shown above, except this momen- original tart' switch has only TWO switches. Com- 
price Pact low -silhouette desf Only 134 ". 
sz &,3 5/8" behind p 1. nger on 5/8". 

centers. Features 2 mo entary switches. 
SIThe first is a momentary on-off switch. 
Second has 4 functions, the 1st is a mom- 
entary on -off, the 2nd is a SPDT, the 3rd 

Each & 4th section are DPDT momentary. The WOW! Less Than 174 Each! catalog price is $9 ea. No. The 

CopperClad PC Boards! NEW MAIL -ORDER ADDRESS 
No. 3721 8....945x18 ", single -sided copper 

$ clad wit phenolic board on reverse side: i 
,(With holes). Original Delta price $2. ea. 

.4o. 5672R...12x18 ", single-sided, copper 

e 1/6..0 eoxxy oReverse 
(With holes). Original 

el e $3 
ea.I sid /1" G-1 glass pbard 

DOU I E E. 
No. 5712R....12x18 ", double -sided copper 

O claadd, with a rox. 1-oz. of copper each 

(No holes). Original l Delt 
glass 

e $5. ea.e 
No. 5711 R....16x17 "; double -sided copper 
clad, wit .aPProx. 1 -oz. of copper each 

side, over 1/16" .G -10 &&leis epoxy. 
(No holes). Original Delta pence 6. ea. 

OUR ORIGINAL PRICES 

% 
OFFGOOD TILL SEP. 30 

These TV game boards are a fantastic source of 
Parts as you can see by the parts listed below. 
Included with ea. board is step -by -step instruc- 
tions for the removal of all these parts. 

4001 -3 pcs. -Quad 2 -Input NOR gate. 
1 pc -4 bit F adder. 

4011 -3 pcs. --QQuad 2-Input NAND gate. C -MOS 
4013 -2 pcs. -Dual D Flip Flop. 
4016 -2 pcs. -Quad Analog switch /Quad Multiplexer. 
4023 -1 pc -Triple 3 -Input NAND gate. 
4071 -1 pc -Quad 2 -Input OR gate. 
4511 -1 pc -BCD -to -7 segment latch /decoder /driver. 
4519 -2 pcs-4 -Bit AND /ORselector. $25.00 4520 -1 pc -Dual Binary UP counter. 
4528 -1 pc -Dual Monostable Multivibrator. WORTH 
3401 -2 pcs.-Quad Operational Amplifier. OF ICS LM339 -5 cs -QQuad Differential Comparators. 
LM301A -1 pc-High- performance operational amplifiers. 
NE555 -2 pcs. -NPN high speed switching transistor. 
2143904 -2 pcs.- timer. 
2N3906 -1 pc -PNP high speed switching transistor. 
Also included are two 10K joysticks (which we sell for 
$3.95), many ca.acitors, resistors, trimmers & diodes. 

Ii`4s 11/^ 1 
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BEAM -X 
Counters! 

04,01,11 S6 
price 513.95 2 for $12 

Nó 52658 With 3 Nixie Tubes! 
This counter was originally used by a large mfg of copy- 
ing machines. Function: the number of copies desired 
was Preset by dials &the machine then made this num- 
ber of copies- displaying the count on the NIXIE tubes. 
When the preset number was reached, the counter stop- 
ped the machine. These counters were removed from the 
copiers & replaced by new models. Input: 115VAC and 
uses 24V logic. This unit 

supply, 
5 BEAM -X switching 

tubes, own 
contains u3 Burroughs NIXIEItubees, type 

B5092A which currently sells for 817 each. We supply 
diagram of BEAM -X tubes, operating instructions and 
some application data. We are selling these counters at 
this low price because of the minor defects that some of 
these counters have. Unfortunately we do not have the 
time to test or make the minor repairs needed to make 
the counters operational. 61 x 6./3x 114". Wt. 7 lbs. 
Beam X Tubes worth $50. apiece if you can find 'em. 

QAssorted _/_ OFF! GANGED Pass S31_ 

2R POT Bonanza No. 89028 
We have acquired the entire inventory (2 million pieces) 
of ganged pots from one of the largest makers of auto- 
mobile radios in the country. There are 2 -gang, 3 -gang. 
4 -gang, 5-gang, 6-gang pots; almost all also include 
line switch. These are made by C -T -S (American made). 
All the popular resistance values, tapen and many of 
the pots are tapped. Any one of these pots would cost 
you more than the whole package of 18 pieces. 

3. 
When in our area, northeastern Mass. or southern N.H. visit our retail at 7 Oaktanr7 St., Amesbury, Mass. 

CIRCLE 8 ON FREE INFORMATION CARD 

ELECTRONICS "Gas" detector plans including 
IC amplifier. Detects carbon monoxide, propane, 
natural gas, smoke, etc. Ideal for Home, Vans, 
Autos, RV's, Boat Bilges or for controlling Vent 
Fans, Garage Door Openers, etc. $2.75. JR 
INDUSTRIES, 5834 -B Swancreek, Toledo, OH 
43614 

NEW modern design specialties for hobbyists 
and kit builders never been on US market, featur- 
ing professional quality PC boards and compo- 
nents for outstanding performance at economy 
prices. Write for free catalog. LORS ASSOCI- 
ATES, Box 518, Berwyn, IL 60402 

CHARGE! Build your own negative ion generator 
and save. Plans $5.00. LUNATRIX, P.O. 891, 
Yucaipa, CA 92399 

GRAPHIC EQUALIZER 
TWELVE bands /channel $100 kit still available: 
See May 1978 cover story. Complete instruc- 
tions, reprint review $2.50. Free information. 
SYMMETRIC SOUND SYSTEMS, 1608 South 
Douglas, Loveland, CO 80537 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . Free revealing details. COUN- 
SELING, Box 317 -RE8, Tustin, CA 92680 

UNDERSTAND digital electronics. Programmed 
learning courses. Design of Digital Systems, 6 
volumes, only $19.95. Digital Computer Logic, 4 
volumes, $14.95. Both $29.95. Free details. GFN 
INDUSTRIES, Bldg. 7 -20, X03 Loudon Road, 
Concord, NH 03301 

FORTUNES made in Real Estate. Book' tells 
secret guidelines. $3.00 plus 308 postage. DEB - 
LEN'S SPECIALTIES, Dept. RE8, 2300 W. Pleas- 
ant Valley, Parma, OH 44134 

EARN high school diploma, spare time. College - 
recognized. Credits given for previous courses, 
job experience. Low tuition. Exams repeated free. 
Individual counseling. State registered. CAM- 
BRIDGE ACADEMY, Dept. RE-1, 409 E. Osceola, 
Stuart, FL 33494. Toll -free 1 -800- 327 -8103. 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business-without investment. Write: BUSI- 
NESSES, 92 -11, Brighton 11th, Brooklyn, NY 
11235 

LEARN to repair PLL or crystal synthesis CB for 
profit, 30 PLL's covered. Send $12.95 for instruc- 
tion book. A.P. SYSTEMS, PO Box 488, Milford, 
PA 18337, Dept. RE 

WANTED 
ELECTRONICS technician to repair musical elec- 
tronic equipment (amplifiers, synthesizers, etc.). 
Salary commensurate with ability. Send resume 
to: ACE MUSIC, 13630 W. Dixie, N. Miami, FL 
33161 

RADIO and TV tubes 1938 to 1978 $1.00 ea. 
PRELLER TV, Augusta, AR 72006. (501) 347- 
2281. 

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 -T, Box 248, 
Walnut Crook, CA 94597. 

BREATHE REFRESHING 
"VITAMINS OF THE AIR" 

with an amazing 
NEGATIVE ION 
GENERATOR 

ROOM -PORTABLE -CAR 
UNITS, TESTERS AND 

ACCESSORIES 
(Dealers Wanted) 

$129.00 
Or 

Send 51.00 for 
fascinating 
details to 

GOLDEN 
ENTERPRISES, INC. 

P.O. Box 1282 -RE 

Glendale, Arizona 85311 



P.O. Box 4430E Santa Clara, CA 95054 

For will call only (408) 988 -1640 

2322 Walsh Ave. 
Same day shipment. First ir e parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac- 

tory prices. 

INTEGRATED CIRCUITS 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small 'single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Tiny Basic, ASCII 
Keyboards, video character generation, etc. 

The Super Ell includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 

displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an Inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
Written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 

plus load, reset, run, wait, Input, memory pro- 
tect, monitor select and single step. Large, on 

board displays provide output and optional high 
end low address. There is a 44 pin standard 
connector for PC cards and a 50 pin connector for 
the Ouest Super Exemption Board. Power supply 
and sockets for all IC's are included in the price 
plus a detailed 127 pg. instruction manual which 
now includes over 40 pgs, of software info. in- 
cluding a series of lessorhs to help get you started 
and a music program and graphics target game. 

Remember, other computers only offer Super Elf 

features at additional cost or not at all. Compare 
before you buy. Super Elf Klt $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S -100 boards $41.00. NICad 
Battery Memory Saver Kit $6.95. All kits and 

options also come completely assembled and 

tested. 

Ouestdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Attention Elf Owners 
New products in hardware and software 
coming soon. 

Tiny Basic cassette $10.00, on ROM $38.00. 
original Elf kit board $14.95. 

SuPer Expansion Board with Cassette Interface $89.95 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 

running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with lull handshake. They 
allow easy connection of an ASCII keyboard to the 

input port. RS 232 and 20 me Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a 11( Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, S -100 $4.50. A 50 pin 
connector set with ribbon cable is available at 

$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 

negative voltages $29.95. Add $4.00 for shipping. 
Prepunched trame $7.50. Case $10.00. Add $1.50 
for shipping. 

This is truly an astounding value! This board has 

been designed to allow you to decide how you 

want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette Interlace. Provisions have 

been made for all other optiops on the same 

board and it fits neatly into the hardwood cabinet 
alongside the Super EN. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 

A lit Super ROM Monitor $19.95 is available as 

an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read /write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 

monitor functions simply by calling them up. 

Auto Clock Kit $17.95 
DC clock with 4 -.50' displays. Uses' National 
MA -1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp. instructs. Add $3.95 for beau- 

tiful dark gray case. Best value anywhere. 

RCA Cosmac VIP Kit $229.00 
Video computer with games and graphics.' 
Fully assem. and test. $249.00 
All VIP options avail. week deliv. 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w /.80" 
displays. Red only. $21.95 Case $11.75 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board, IC, crystal, resistors, ca- 

Lpacitors and trimmer. 

Digital Temp. Meter Kit $39.95 
Mdoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+2000F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w /bezel $11.75 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/toll 
parts and instructions. $7.25 

PROM Eraser Will erase 25 PROMS in 

15 minutes. Ultraviolet, assembled $34.50 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumericdisplay, ROM monitor, fully expand- 
able. $375.00. 4K version $450.00. 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00 
Power supply assem. in case $60.00. AIM 65 in 

thin briefcase with power supply $485.00. 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6 tax. 
BankAmüricard and Master Charge accepted. 
Shipping charres will be added on charge cards. 

7400111 
74065 
74026 
7046 
7409/1 
74109 
; 4146 

4209 
74226 
1430N 
74426 
744584 
74476 
74486 
74505 
74746 
74755 
14855 
71899 

]49 
14 

74935 
7495N 
741006 
741076 
741216 
741236 
741259 
741459 

7411509 

519 
7415411 
741575 
741619 
741626 
741436 
741746 
7759 
74411906 
741929 
741935 
742219 
742989 
743656 
743686 
7436711 

74/6011771. 
7415002 
74150211 
7/1544M 
7411052 

741.51182 
7415102 
7415132 
7415142 
741520M 
7415222 
7/LSYB 
74L530N 

N 

741533M 
7415342 
141574/1 
7415759 
1<LS90M 
7415959 
7415959 
70510788 
741511211 
7415113N 
74L5132N 
74151369 
74151516 
74151556 
741515811 
7415163/1 
74151831 
7<15174N 
741.51906 
]415812 
74152582 
74153672 

LINEAR 
CA3045 
GA3046 
CA3081 
,.A3082 
043309 
M301AN/AX 

1M30511 
123072 
1M3082 
LM309H 
LMx19K 
1M311H/N 
1M3177776 
M3IB 

LM320K-5 
LM323K-5 
1M320N-12 
LM320w15 
1613207-5 
:2 32071 
LM38T.12 
LM3207.15 
LM324x 
1M3399 
L81302-5 
LM340K-0 
IM310N-12 
LM30K.15 
1M30K-2< 
1B13-S 
1133040t7-8 
1M340T-12 
LA1340115 

3401-19 
1M3401-24 
11.434341 
LM350 
LM38 
LM377 

17 LM379M 500 
17 1M38011 1.00 

.19 L51301 1.80 
23 1M382 1.60 

.17 1M703H 0 
63 1M70911 
17 LM723HIN 

1 LM7339 7 

20 1M741C11 .35 
51) LM7191 .25 
fi 1M717612 .62 
60 LM748N 
.17 LM130311 

1M1304 
29 1M1305 
49 1M1307 
88 LM1310 

2.00 LM1458 
.43 1M1806 175 
43 1MI812 7.50 
0 1M1889 

69 LM2111 
90 LM2902 

29 1M390811 
34 LM3905 1.75 
59 1M3909M .61 
39 MC1458V 50 

_69 NE5509 .65 
95 11E555V 43 

.89 6E5582 .79 
160g0 xyE585A 1.00 

87 l8587V 1.20 
87 9E5708 5 00 
87 NE5718 5.00 
98 781.05 60 
90 78108 60 

1 15 79109 70 
87 18M05 85 

.85 75108 1 75 
155 7549106 50 

95 Ì9iCÑ 
55 
9 

.95 
80380 

CONVERTER 
450 

870001 13.95 
8701CM 15.95 
875001 13 95 
L0130 9.95 
9400CJV/F 7.40 
1017103 9.50 
101.7107 14.8 
p8z 17.95 

.82 
110 
1.27 
2.00 
2 

41 
75 

00 3. 

1 75 

w 

25 

25 
25 
25 
25 
40 
90 
25 CMOS 

41 
S C034001 Fen 

16 

1.15 
47 
51 

51 
f.9 

35 
72 
35 
67 
67 

91 
91 
95 
06 

1.95 
67 

1.35 

90 
67 

104 
1.90 
2-95 

4 

15 
1 50 

2.92 
1 35 
1.13 
695 
1.80 
1M 

i. 
1 50 
1.60 
1.15 

1.55 

104 
1.35 

35 
1 35 

1 

35 
25 

1 25 
1.25 
I 

1.25 

2s 

7.50 
1 15 

306 

D4002 
D006 

087 M0 28 
00048/0109 

39 
01011 28 
D1012 28 

D4011 
04015 .M 
24016 36 
04017 91 
04018 .91 
0019 28 
04020 1 02 

C04021 1.02 
D1022 e6 
D4023 8 

4 75 

54026 1. 
54027 3 
54028 79 

6 

04029 1.02 
54030 40 
04035 1 

D4042 71 
54043 63 

M0044 16 1.67 
D4019 .36 

D1051 1,17 

04080 142 
0066 71 

001069 40 

CC0D4400710 28 
004072 28 
054073 28 
CD4075 .28 

C01078 0 
001061 .28 
C54M2 
C54116 
C54490 
cD4507 
C54508 4.25 
004510 1. 

212 
001516 1 

004518 1.02 
004520 102 

W629 1 fiá 
C01553 3 
C01568 2.25 
054558833 4.50 

1.10 
28 

28 
47 

5.50 

C04585 
0010192 
7000 
74001 
74018 
74C1 

74020 
74030 
74588 
74074 
7076 
7090 
7093 
70151 
740160 

0175 71 

I 10 

3.z8 
.33 
.28 

210 
20 
28 

1.95 
.75 

I.1 
3.00 
1 44 
1 35 

71092 1.65 
710221 2.00 
710505 
710906 

710574 1.95 
740922 5.50 
740923 5.50 

71CC926 8.95 

740927 6.95 

INTERFACE 
8095 
8096 
8097 
8098 
0109 
8710 
8713 
8720 
8133 
8724 3.50 
BT25 3.20 

726 
B8T28 2.65 
8197 1.69 
8194 1 69 

160311IE40R7 RAM 
2101-1 3.95 

2i62Á1-1 1.66 

211021 1 18 

21702 .25 
2104A-4 4.95 
21078-1 3.75 
21111 3.75 
21121 3,95 
21141.3 6.75 
4116 10.95 
25138 6 30 
MM582 0 
MM5280 3.00 
MM5320 995 
MM5330 5.94 

PD4ñ0.-i 5..080 
P51015 13.95 

42006 9 95 
82525 2 90 

500165-5 6 95 
MM51100 4.50 
G145385001 9.95 
MCM65712 9.95 
9368 3 50 
410D 10 00 
416 16.00 

MCLOCKS 5309 3.00 
MM5311 160 
MM5312 4.80 
MM5313 3.60 

MM53I5 400 
M1115318 5.00 
MM5318 3.60 

MM5M1 14.0 .45 

CT7001 5.86 
077010 815 
Ci7015 895 
MM5375 N 190 
MM5375A8/6 410 
7205 18.50 
720721M7 

1595 

0026CN 3.78 05 5 

M N 104 
3.75 

50 

MICROPROCESSOR 
6800 17 50 
6802 18 75 
809M w01 NU 8.95 
0065 2) M 
2804 1975 
8212 2.90 
8214 800 
8218 2 90 
8224 2 90 
8228 5 35 
825t 8.50 
8253 10 DO 

íZ55 9 25 
9257 19 50 
8259 1950 
1802CP PUS 13.95 
1020P PIAS 17 95 
1M1P 1140 

COP1802C0 19 95 
C0018020 25 00 
C071861 12 95 

3.30 

8820 
6850 
6502 
8504 
6522 

Q, 
ELECTRONICS 

9.95 
12 95 
12 50 
1650 

3 60 

IC BOCKETS 
War Tln low Profile 
PIN 1 UP MN 107 

8 15 22 30 
14 14 24 35 
16 .IB 28 .42 

10 .27 36 58 
20 29 0 57 

3 wet ems wrp001e 

21erq tan ww 1p 

WNW WRAP LEVEL 3 
MN PIN 

14 25 24 86 

18 57 40 1 2233 

W8TIflF0 
.95 

A551014 750 
3315 8.95 

95 
95 
95 

125 PROM 
4 50 17024 
3.00 582523 
5 50 

11825126 
X88125 
6825131 
4825136 

5825137 
2108 
0138577 
8223T1 

2716 Intel 

Multi -volt Computer Power Supply 
8v 5 amp, .18v .5 amp, Sv 1.5 amp, -5v 
5 amp, 12V .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45. Woodgrain case $10.00. 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

2.5 MHz Frequency Counter Kit 
Complete kit less case $37.50 

0 MHz Frequency Counter Kit 
Complete kit less case 547.75 
Presçaler kit to 350 MHz $19.95 

79 IC Update Master Manual $3500 
Complete IC data selector, 2500 pg. master ref - 

erence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
$3.50. Foreign $5.00. 1978 IC Master closeout 
$19.50. 

CIRCLE 18 ON FREE IN RMATIBN CARD 

CRYSTALS 
1 MN: 
2 MHz 
4 MHz 

5 MN: 
10 MHz 
18 MHz 

20 Mitt 
32 MHz 
32768 MHz 
1.8432 MHz 

3.5795 MHz 
2.0700 Mltr 
2.097152 MHz 
2.4576 MHz 
3.2768 MHz 
5.0688 MHz 
5 185 MHx 

5 7143 MHz 
6 5536 81118 

14 31818 MHz 
8.432 MHz 

22 1184 MHz 

CONNECTORS 
44 pin edge 2.75 TRANSFORMERS 

100 pin edge 4.50 65 300 ma 325 
10 pin edge WW 4.75 12 Volt 300 ma transformer 125 

12.65 CT 600 ma 3.75 

121/0680 ENCODERS 12V 250 ma wan pUS 2.95 
4552376 012 50 12V CT 250 ma wad plug 3.50 
240-22 15.90 

10V 11 

CT 400 
n79 .67 Mug 485 740923 5.50 

125 6 015 12.95 740923 6.50 
6001655 6.85 DISPLAY 1E06 

70 MANI 
IC Taft Olin MAN3 

CA 

.225 
2, 

O 39 
1 10 1AÁ572/74 CA/CA .300 1.00 

Red .55 47 51704 CC .300 125 
81a4k 55 47 51707Á117078 CA .300 100 

51727/728 CA/CC 500 1.90 
Ksr.r 8013 14.50 01741 /750 CVCC .806 1.95 

lop. w /549812ock. 01750 CC .800 1.05 
790359 CC 157 70 
815500/507 COCA 500 115 
F60503510 CC /CA 500 90 
760800/807 CC/CA 600 2.20 
3 don 8 5Nl 60 

_ 51 
008 

digit 
1.75 

10 DGI0 Fluorescent 175 
25 5 8477 11 137 41p4 I.SO 
g5 NSN69 9 599 016pey 80 
la 7520 Clore. photocells 39 

16 1IL311 He, 9.50 
89 COMPUTER GRAM CAPS 

1800 m14 200V 4.50 
2000 mid 0.54 2.50 
380 50V 2 50 
5500 25V 250 
5800 40V 100 
8100 405 3.06 

D Cpuobn RS232 6100 50V 3.00 
25 Pm Su0lnniftures 7700 50V 2.50 
0825P 2.95 8000 55V 250 
08255 3.95 10000 20V 2.50 
Cover 1.50 12000 30V 150 
85232 Complete 541 6.50 35000 25V 5.30 
069P 7.50 55500 25V 5.00 
DE95 195 82000 15V 6.00 
0415P 2 10 60000 40V 6.00 
08155 3 10 18000 40V 601 

'70000 'OV 6 0, 

3.95 

2w 
3 75 
3.75 
3 75 
6 75 
8 15 

10.50 
2.90 
2.90 8 50 

48 00 

CLOGS MODULES Complete alarm dodo 
ready to n09k up Mtn Vans7Ormer and 
swilenes Very compatl wile 50- and 

MA10024. C or 8 .511" 8.95 
10273 TrenSmmer 2.25 
MA70104. C m E .6E 11.95 
IO2P2 TraSMOrmer 215 
Special transformer and Ma 

matte has when pnhned 
modale 2.95 

9141003 oar module .3- 
Imes fluor. dlspISy 15.95 

RESISTORS 7. 0456 5% 
10 per type 03 1000 per type .012 
25 per type 025 350 pieu pack 

100 per type 015 5 Der lyp 6.75 

KEYBOARDS 
56 key ASCII 

146 

keey89xd 131 067.50 
77.50 

53 829 ASCII kyboard IM 80.00 

Val? 

assembly 70.00 Enclosure 14.95 

SedS7078 15 

Green Yellow 7018 20 
Jumbo 
Green Orange. Yellow Jumbo .25 

0084510 LEO Mounting Cllpa 851.25 
¡sway rad ember green yellow. sear) 

00147111211741. SPECIAL089 in Mock 
Complete Ise of breadboard lem equip 
MAK.100 8 digit Freq. Ctr. 21211.115 

OK WIRE WRAP T001S in mace 
75,8591. 114111mMer 016.80 
0101TAL THERMOMETER 518.54 

d per General purpose or medial 
2301 Disposable prob5 cover 

- 2- accuracy Comp Assy. In 

o pct cive. Swathes 80m F' W G" 

COMPUTER SOAR° Kef 
82 RAM Board KX 5135.00 
4K EPROM K4 714 .95 
I/O Board Al 44.50 
Extender Bond wiconnctor 1250 

4.50 166 EPROM board NI w/o PROMS 74.50 
4.50 M5M SIn FkOgy ONk Kit 5865.00 
4.25 509aonal Drave Ka 415. CO 

1.25 

195 
3.90 
3.90 
3.90 
400 
4.50 
120 
1.95 
4 50 
4.50 
4.50 
4 50 
4.50 
450 
4 50 
4 25 
4.50 
4.50 

SPECIAL PRODUCTS 
MM5865 Stopwatch Timer 9.00 
PC board 

1 SMehes Mom Pushbutton .27 
3 pos slide 15 

Enceder 900165.5 595 
S OWN 02hMnl 
Counter Boy MM 

ryryop.'s 
5-18 Volt DyC e 5 MHz 

Ynke .851411 1111Ì11A 

11.58 

Postronice 1 

49016zer 1:11 5215 
Lulle 

5235 00 
Model 70 Tugger 

Expander Kn 5229 GO 

Model 150 Bus 
Grabher 95 5369.00 

SIne1Mr 371 Digit 
845Mlmalar 041.59 

Clock CMeeb, RR 523.65 

TRANSISTORS 
227893 
222222A 
2112369 
2229044 
2929074 
2M3053 
2x3838 
283643 

005906 
293055 
264400 
2x1401 
2M4402 
71P37 
TIP33M 

40 

30 

7t 
20 

1 00 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec., 991/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

Hickok 31h Digit LCD Multimeter 
Batt/AC oper. 0.1 mv- 1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm -20M ohm. DC curr..01 to 100ma. Hand 

held, 1/2" LCD displays, auto zero, polarity, over - 
range. $69.95. 

S -100 Computer Boards 
8K Static RAM Kit Godbout $135.80 

16K Static RAM Kit 265.b0 
24K Static RAM Kit 423.00 
32K Dynamic RAM Kif 310.00 
64K Dynamic RAM Kit 470.00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99J 

FREE: Send for your copy of our NEW 1979 

OUEST CATALOG. Include 28c stamp. 

85 



7400 TTL 

7400 .16 

7408 .19 

7410 .16 

7412 .25 
7413 .40 

7416 .25 

7420 .16 

7425 .28 
7426 .28 
7427 .25 
7430 .16 

7437 .24 
7438 .24 

7440 .16 
7445 .75 
7451 .16 

7454 .16 
7474 .35 
7475 .49 

7483 .58 

7485 .78 

7486 .35 
7489 
7490 

1.4, 

7492 .42 
7493 .42 
7495 .65 

74107 .35 

74123 
74141 .49 73 

74151 .58 

74155 .75 
74160 .86 
74165 .86 

74175 .75 
74180 .75 
74181 1.85 
74195 .65 

MISC TTL 
74504 .35 
74505 .35 
74550 .35 
745153 1.95 
7'.- .1.p1 2.75 

p1103A 
1024X1 Dynamic 
RAM qC 4G 

S- 10016K BOARD 

ASSEMBLED & TESTED 

loc -L L LLÌ 
NIXIE 
TUBE TUBE 
BURROUGHS 

1. $1.25 25 

80380 
VCO Waveform Gen 
vv/sine $275 

'3008 
LM301N 
t.M305H 

1.1430611/N 

LM307H 

LINEAR 
.78 
.35 

.60 

1.50 
/N .35 

.95 
1.25 
1.10 
.85 

1.25 
1.25 

°815 1.25 

1.75 

5.75 

1.25 
1.25 
1.25 

.89 

1.65 
/H .39 

.55 

1.75 
.95 

.35 /H 

.78 

.85 

.46 

6.95 
1.95 

TRANSISTO5/1RS 

.00 

5 /1.00 
.85 

6/1.00 
6/1.00 
6/1.00 

6/1.20 
1.00 

DIODES 
/1.00 

15/1.00 
12/1.00 
10/1.00 
20/1.Jr) 

741 PC 
MINI -DIP OP AMP' 229C 

Q'LLL LIIILLIIILLI I 

ioLLLLLLLLILLLLtL 
i°1{oLlll lllllllllll 

L',Ba,l IILLLiILL 
1024X8 EPRM 

250nS $ 8.50 

LM308N 
LM309R 
LM310N 
LM311N 
IM320T5 
LM320T12 

' "M32 IH322N 
I,M323R 

LM340T5 
LM340T12 
LM340TI5 
32556 
LM566 
I.M711N 

L9723N 
LP7258 
2.47338 

LM747N 

7498 LM 
781105 
014501 

2N2222Á 
2N2907Á 
243055 
243904 
243906 
244401 

MJE2955 
M.1E3055 

14914 
184003 

144005 
184007 
134148 

ï li 

279o 
LM300H 
VOLTAGE REGULATOR $1.00 

7114A APPLE IITM PROM 
MODULE 

PERMITS THE ADDITION OR REPLACEMENT- 
OF APPLE FIRMWARE WITHOUT PHYSICAL 

REMOVAL OF THE APPLE ROMS. 

Ill EW« $7995 1Y C YY 
HESS PROMS 

\ 
Irl / 555 

depth TIMER 

ÓC s 82S115 °'`D 
512X8 PROM 6Ons 

$ 4.75 

3HT1 
3AMP 

100 VOLT 

FULL WAVE BRIDGE 
500 

L.M305H '', 
VOLTAGE REGULATOR 

TO-99 7rjC 

7811A ARITHMETIC 
PROCESSOR 

BASED ON AMD'S AM9511 
4 ADDSUBTACTMULTIPLYDIVIDE 

TRIG*ROOTS * LOGS 

A400QQ 
YY$ 

1702A 
256X8 EPROM 

3.95 

74S201 
256X1 Static RAM 

50 nS $1.95 

1 

! ULN2001 
HighCU tree[ Drivers . r 
Darlingtons 751. 

2716 
16K EPROM $38.50 

alculator 
CREDIT CARD SIZE 

W /MEMORY 

AUTUMATICSHUT-OFF 

$19.95 

SO RO .a 
TERMINAL ' 

RJID 120 Ali 
$749.00 

74LS240 I N 741S244 
STOCK 74LS374 72S373- 

74LS374 10 EACH 
$ 45 .. MC1458P 

Dual'Op -Amp' 
241 

¡ 2505K 95 512 X 1 DYNAMIC 
SHIFT REGISTER 

6301.1) 
256X4 

PRO M 
/+ $ 

1 65 

20,000. 
RECTIFIER 

25 ma 

$1.65 

CONCORD 

COMPUTER COMPONENTS 
1971 South State Col College-Anaheim, Calif. Cslif. 92806 
Visa- Master Charge Minimum Order -10.00 
Check or M.O. 
No COD 1 I V 

(714) 937 -0641 Add 1.00 for Frt. 
Cal. Res.add6 % 

78H05 
SREGULATORT 

N TED3 PKG 

$4.95 

RAMP 

SCR 
2N4442 
200 V 

.50 
CIRCLE 31 ON FREE INFORMATION CARD 

.;"- CALL TOLL FREE: 
(800) 423 -5387 

CA, HI, AK:(213) 886 -920 
Your No.1 Source for Computer Electronics 

LOW PROFILE BASE 
C t No. PV705 
I; 49 $10.50 

BASE TRAY 
Cat N . PV717 

f 8.50 

BASE MOUNTING CLAMP 
Cal No. PV311 

$10.00 

HORIZONTAL VISE HEAD 
Cal No PV304 

SÓ9 $12 DO 

IC Sockets 
Penny -A -Pin 
Texas Instruments 

Solder tail 

Package quantities only 
Order by Cat No. 1117 and 
pftr 
8 Pm 

14 On 
per 

1B per 
0 pin 

14 pin 
28 pin 
40 pin 

20 for $1.60 
10 for $1.40 
10 for $1.60 

8 for $1.44 
B for $1.60 
8 for S1.76 

3 for .72 
3 for .84 
2 for .80 

WIDE OPENING 
VISE HEAD 
Cat No PV366 
$1:414 s11.25 

VACUUM BASE 
CH No. PV380 
519 $14.50 

STANDARD BASE 
Cat No PV300 
5)4(49 510.50 

STANDARD VISE HEAD 
Cal No. P0303 

$ $11.25 

/ .r 
PC BOARD VISES 

.ó Cal No. PV315 Slandardd.. 514.75 
Cat No. PV315 5.100 5 9 $16.75 

POT by check, COD, Visa, 
o Masterchar . Order by 
phone or mail. 

phone number and 

drfe mreo n" úiá :,7d si 
for air. Foreign: 

shipping/handling, 
$3 f5or 

surface, $6 r1 air. COD's 
also add $1. Guaranteed 
satisfaction for 120 days or 
your money back! 

Send for 
FREE CATALOG 

Featuring 
The best selection of computer 

add-ons, factory accessories 
IC'ssled's, x soft - 

:dsPC aids, protolyping 
' books test equipment. 

and more! Always updated! 
at Owens of new products every 

19355 Business Center Dr. 
Northrid eC4 91324 6R8 
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04 11i 0 . 

00000 
Electricity from the sun. 
5 Volt panel 1/4 amp $50 2.5 Volt panel '/2 amp $40 
GIANT 3'/2 inch cell, delivers 1 amp $8.50 
Above cell with special motor & prop, runs in sun $10.25 

LOGIC power supplies, unused, solid state construction. 
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 
5 volt 35 amp $50 12 Volt 15 amp $40 

Govt surplus walky 
talky, used cond. 
47 -55.4 me range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 

SEE IN THE DARKNESS 

IR viewer, portable, new with 
choice of one lens...close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. 

$250 
Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

CIRCLE 47 ON FREE INFORMATION CARD 



DIGI-KEY 
CORPORATION 

Quality Electronic Components 

TOLL 1-800-346-5144.: 
FREE MN., AK., HI. RESIDENTS 218 -681 -6674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

oc et ' ri 
Slashed 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS 8. PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREAD GOADING A TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE... WRITE FOR FREE CATALOG 

_''TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 

. SOCKETS 
4071150101670 xo 911111 WRAP MI 1111 

5o1DWR.AS WRITS ARI IOW /ROME 
WIRE WRAP SOCRITS 4111510454.0 PROFILI /41. 

Pm". 1 10 

8.51 B Pin Solder tab 30 .80 

14.57 14 Pin Solder lab 14 I40 
1651 16 PM Solder 10 16 1.60 
18 -ST 18 Pin Solder lob 18 110 
20 -ST 70 Pin SOMer lob .. 20 2.00 

22 -ST 22 Pin bider lob ...21 1.20 
24 -ST 21 Pin solder Tab .24 340 
78 -ST 25 Pin Sobler 040 28 ,.N 
40 -ST 40 Pin 5416er Tab _.. 30 00 

8.6/16 BPìn Wire Wrop 24 3.30 

IN 

14 05 00 
16.00 
1600 
2000 

2100 
21.00 
18.00 
40.00 
20.50 

I4.509 14 Pin Wir. Wrap 26 150 1000 
16_WW 16 PinWir. Wmp 3 155 15.50 

IB -WW 18 Pin Wirt Wrap 60 5.70 5100 
20.WW 20 PM Wire Wrap 70 665 59 50 

73.0000 22 Pin Wire Wrap 11 8.00 71 50 

14.004. 24 Pin Win Wrap 
7B -WW 20 Pin W,e W,,7 

112 
10.05 95 

3e 115 11s 

MOLEX I.C. SOCKET PINS 
.55C 1014 38 'II 1 7511 50IA 

INTEGRATED CIRCUITS 
4,H, 74401 

1401 18 

177403 .18 
7430 11 

17105 2 

'1 25 
743 11 
1100 
1410 .17 
7411 2 
1 12 21 
7413 

1, 89 

43300 

743, 73 
7439 
7440 

7446 
1417 
1418 

7060 

7 74 
Ì74 

1I8Ú 
7103 
7185 

444689 219 

30 

74(501 
744501 
746303 
744504 
745505 

74008 

Panasonic 
DISC CAPACITOR KIT 

023 ry 
NATIONAL 

SEMICONDUCTOR 
THE "PROGRAMMABLE' 

CLOCK MODULE 
MA1023 

* 
PANASONIC ELECTROLYTIC CAPACITORS 

RADIAL N AEI 

al5oV 

i i°s,V 

Y.111.; T1. I Ili I 
Solder eYB 

1 

W rWrP 
RELIABLE. COST.EFFICIENT CONTACT Olt ON 

SO iMir4 W I N 15 (to. 161) rirra na , RAW i 

ever 6ü6 41Ntln bmr. 
CPPr414841 lin CA 777 61Y. 

co.., poi.. 
co pin. Mx4.. 

CantetS r a4rrei.. 
b w..r.P.Wy1.r..P 

MA 811145 .100 "x.200' EDOEe:ARD CONNECTONS 

An A..anmnt Of II popular 4.44.0 

310 DISC CAPACITORS 
ONLY 02295 

.. .016nrm 14497144w1. norop art aren 

7 60 

30 40 (630 3N 74 70 N100 .30 

ELECTRONIC HARDWARE KI 

ON 071 Wo 

43 76 IO 714 00 

APO 374 00 

15 
25 
m 

1190 
7491 
7492 
1.93 

44 

iI06 
ro 

n0D 1 3 
11101 3 
11109 3 AII613 
] 121 35 

74130 
74141 

4 

114155, 
.18 

111354 .7 
74E555 .n 
141573 .30 
141571 39 
74E575 53 
141516 39 

JL583 70 
7405 58 
14155 39 
141590 57 

41592 57 

41503 51 

141695 .N 
14L596 .5 
1160107 .39 
1405109 .3 
705111 ,39 

1105513 .39 
1415511 .n 
1151n 1v 
74 705 

7+S,n 31 
)4513 .A 
e513 .n 
1513 .13 

74031 
74012 
77 446 1.3 
74(736 .12 

4(119 .44 

140611 7T 
740834 1.3 
740356 1.3 
7403614 .40 
110954 .30 

74@54 1.10 
1100)N .0 
1101502 2.90 
703510 1.90 
710 51N 2.00 
11CI51M 1.00 
74060M 1.18 

Ì4C112Ñ 1 11 
1106311 1. 8 

140601 1. 0 
110654 1.10 
]1017íl 130 
40118 1. 6 

71C175N I. 6 
74010291 138 
1401938 138 
740 9511 1.10 
10721M 1.90 
80005N ./8 
8006 
891í41 :4448 

80C98N ,5 
1C901N .N 

71CW[N 18 
1C9E9N 1,7- 

7/075 _1 800 

7K26N 1.5 

000 CMOS 

1 15 

2 SO 

204 

74161 
14161 
74168 
74161 
74165 1.1 

474196 
14191 84 
74199 1.49 
14199 1.49 

42L 1.09 
71270 .55 
71298 61 
7435 61 
74366 61 
7131 61 
71368 A7 

]115179 15 

745105 1.11 
4E5198 1.3 

745352 99 
745353 104 
145365 67 
741536 _67 

14537 67 
71538 61 
Jolson 1.50 
7415386 .3 
7415395 I 71 

15670 134 
81595 77 

8095 .67 
596 67 
8007 67 

6733A .]0 
7410V .44 

A10CA .70 
A13CY 49 
6780501 .25 
6180601 .25 
78086 .2S 

B10CU 
A1012CU 
A181XU 

41 81BÑ 
AI814CU 
A 810 56(3 
A1Bl0WCZ 
A78108AC2 

M BBRIES.1e6'1.200" mOEO ̀ RD CONNECTORS 

1N 1Wa9 

1.13 
2113901 ..20 

3906 0 
2814174 21 

714106.... .17 
264401 21 

76403 21 

711110... .11 

715081.. .. 14 

2115309... .. .24 

115110.. .2 
765151 .51 

9190114.. .39 
42M110 ]5 
93PU1í4. .35 
9105514.. .39 

MI2955 ... 1.47 

MX112 56 

MXIB2 53 
ME3139 
MX311 56 
761370 70 

014311 5 
64X510. 67 

404511 67 

03E703. ?0 
61X711 .56 
MXIn... .53 
MIE53. ..88 
11/1/101 ..51 
NF522726 . .21 

10513090 .11 

A651907A1 .21 
P1'53397 27 
MP53393 21 
MP51394 21 

0753395 14 
5053563. 11 

111053565 71 

5834381 11 

183641 11 

0053613 .21 

P135918 21 

.49593. . 21 

MP5AI3 27 

16117.. 98 

16117 
TIPI 20 117 
16121... 1 54 

16127 ... 1 54 

T6131. 1.54 

117135... . I 54 

TIP2(... 85 

T1P011C.. ..81 
111131( 98 

11PJX 101 

iPnP6a X é1 

AN515TORS 
11.28 
1.79 
1.79 
1.93 
2.01 
103 

1.93 
2.0 
7.0 
10 
768 
468 
3.3 
100 
Sao 
3.3 

15.40 
480 
450 
65 
480 
600 
70 
5 70 

5.70 
6 00 

5 4.50 
7.50 
495 
03 

22 
0 1 

2.07 
93 

7.20 
1.70 
107 
03 

1.93 
1.93 
1.93 
1.93 
1.93 
1.48 
840 
6.70 

10,13 
130 
13.0 
13.0 
13.3 
6.90 
6.90 
8.40 
8.70 
6.90 
690 

15.5 
16.25 
16.25 
11.50 
18.15 
17.50 
11.50 
0005 
0 00 
70 80 
n.so 
12.50 
27.50 
2300 
OS 

InO 
4000 
37 50 

40.00 
40 5 
YJ.S 
62.50 
41 5 
173 
50 05 
4030 
3150 

61.50 
4505 
17 50 
305 05 
515 

17 5 
030 
2005 
17 50 
17.50 
11.50 
17.3 
17.50 
11.50 
17.50 
00.5 
70.00 
70.50 
97.50 

110.00 
110.5 
110.5 
110.30 
57.80 
51.3 
70.05 
71.5 
5150 
51.50 

932.50 
146.25 
146.25 
1575 
161.25 
157.50 
157.50 
6.00 

180.00 
180.00 
201.50 
382.50 
147 3 
n500 
725.00 
141.50 

1101.15 
33.00 
337 0 
35 00 
360.5 
45000 
561 50 

42.50 
427.50 
450.5 
360.00 
737 50 
561.40 
45.5 
15150 
15.00 
155 
160 
157 50 
1805 
15000 
157.50 
151.50 
157.50 
1573 
157.50 
151.50 
157.50 
101.3 
63.5 
652.50 
877.50 
090.5 
900.5 
990.5 
090.5 
517.50 
517.3 
63.00 
651.50 
517.50 
517 50 

WATT ZENEN DIODES SILICON DIODES 
iRE UJ8EaFx27HINInt_I 

1600 PIECES OF 
STEEL /ZINC PLATED SA95 
HARDWARE - ONLY 4R' 

S;tSSSUtTSn= 

12 
17 

0 
11 

12 
.13 
IS 
u 
u 
18 
19 

ii 
0 

11 
13 
15 

ii 0.7" HIGH DIGITS - RED LED DISPLAY 

w 4.1073 flat Wail. °Ilan oMom. N rlabu. nor me . 

envoi ditoos you pop. Po P11027 to 

076.1041 droomonet 611060 .66/314..1 operant o 17 

oolon 4. by 0.70,1.0 r. r. . 

pod pp 44441Hy op. Thor *try Pr tom.. Pm .44444 4/4.7 

Rum d°M ó'7'" ....wrrl. 
,.r.mrrew 'a16. 

.u.wb wwp nnm. lN AR 0.] ti 16 6.Pb. H. 

m ̂ °'e..n..«I.rw.. .r.m1 á 
44. 444ro.aN.64 MUlw w .4.. Oryi you 4411 Pre 

rwran ar ox 4.1073' wy-nrl,. aNa..W. .. Puly 

union 

7 

.w 6N.4n n nAn.. a vnnllr 
4a.0.66o wwnrw.lan .W ..reaxl 

07.0P.W roWdl.. 
r nod. 

er, Tim 

..na n 
aNe W r. 6r 4 

mad, pore Lit 

3 

nWWaNw.re ft. oat 6. Pon lot w.nrpwawr rbwnn 1tn 

ww b 4.4414 rw e r. W144r in 

Na 
...6Y 

4444444 by nnppewl~m 
,6nWlamW wterO66W4. 

13_w:N1'n,n.nn4.. we* Mw00Y 

DIWTIETSWRCING PAWL I a' 10 SP 

WIRE -WRAPPING WIRE 

PRE CUT - PRE STRIPPED 

M IYb. Wi.PPiR. AM6.59 (0.25 MM) [mace' 

113 -nYF3RE_Nn 
PN eál.q E. Sed4.d ".M bM 

1.42 

Id1r .. 
117 30 Aw4tml. 3 

woo, 

4Y4 30 4.101.w. 4 04.1144443th 

In 30 090 ä+5 PS 30 

0" : :'m 

.1Mn 
86 22.6.1040.4 6 

re 10 4400.44 e 00o.91 

av 
107H 

410: 
S.;p1Pr. RN 

d; 
w.1a7i°::t.C. 

1... Wrwwn Swaa1H. W.ee. Cn. 

31 

bNanie.n144.1073 
.. .. 7 PS 

10730 
107N Ne1.4.107144 .1 PO 

n re. 4444 aclude 
4.mW t65w6 cw.wr44a°1..eran Ie 

Trouble ree Module! 

210° Swivel Mount! 

4qe Inlaid Walnut Chrome 
Trim Bezel! 

11 VDC - Ideallos Car, 
Van or Boat! 

3-5/11"112.3/16" Tall 

2,I/ 8" Deep! 

Part No 50014 oio1 and Los To Install! 

DIGIT-4 DI PLAY 

FOR MA1002 

MA1010 

AND 

=IBM 
CLOCK 

MODULES 

500v 00 1.44 I5.n 31 
100 I0V IS 1.15 10!1 .03 

1100116V 19 
0 

1.61 13.40 16 121 18.60 

05'15V 1.61 13!0 11 165 2.05 
100;35V .11 1.44 IS.RB A1 3.44 14.95 

105/50V.. 13 2.81 0.40 !3 3.61 3.01 
201100 21 1.14 11.44 28 731 10.50 

20116v 12 1.84 15.34 11 2.65 22.05 
10515V 11 1.11 11.68 .43 ,.57 OJ5 
220135V. 36 3.09 25.70 .49 .11 34.44 

710/509. 46 392 34.59 .58 4.94 It 10 

330/60 2 1.74 11.48 .28 134 19.50 

33/100 12 1.81 15.18 .31 7.65 21.05 
330/160 31 115 2.S .1 .51 19.4v 
33125V. I 1.60 11.64 .N 06 3178, 
305/35V 3" 32.59 54 4.61 3.18 

33/500. 75 611 3.39 .73 6.19 51.5) 
70/6V _ 21 1.78 1427 .,1 165 22.05 

. 
.37 1.68 2.31 .42 3.57 19.48 447700/5010,v0 

.36 IN 
14.3 .47 .5 3!1 

470/85V. 3 3.09 n.70 55 .n 3.78 
410I550. 51 4.89 10.13 65 5.55 43.70 

470150V 83 7.09 51.03 65 7.50 63.13 
1005/60... 34 2.41 0.66 47 4.m 33.34 
000110V... .l1 3.10 15.N .51 1.47 3.)e 

10001169 11 3.15 31.13 .57 1.5 40!3 

1000I25V 75 6.41 3.A .80 e.N 5.09 
I r rar l3V 80 

2:&53 

57.02 .94 7.94 68.44 
rr/6V 18 3.91 .57 4.5 10.12 

2100/10/ 62 5.3 44.13 .74 6.3 0764 
2205116V 5 6.5 57.01 .88 7.50 61.0 
2280I75V ...1 30 B. W 14.45 1.51 9.45 14.68 
330/6V b1 5.70 1149 .18 6.61 55.04 
330/106 BO 6.53 36.92 .91 7.98 67.01 
3300/ 160 . . .1 05 8.91 74.48 1.11 9 45 18.68 

110016V..1.83 IÌ.M 
105.39 
54.03 1.9 1,.iÌ 

109.30 
0.51 

4730nOV... .99 4.43 ro.as 1.2 10.13 5& 
1105/ 16V ...1 A6 19.15 103.15 I!1 10.16 106.31 

68o016v W 8.13 70.35 1.11 10.36 5.2 
6805110V, ..1.3 11.81 98.37 1.N 12.61 105.35 
6800116V .. I.BO M.10 131.04 

10.000;6V 
..1.3 11.41 30.]1 

1!1 
12.55 10.51 

0000'10V. - _ _B9 16.19 N.5 

1.30 
1.03 
1.03 
1.03 
1.03 
1.09 
1.03 
1.03 
109 
1.15 
i.w 
1.09 
1.68 
1.61 
1.16 
111 
1.61 
1 12 
1 11 

1.25 
115 
1.11 

8.53 17 

0 0B 20 
1047 .23 
903 20 
908 .21 

12.33 .n 
13.65 26 

068 
.20 

9.13 .0 
13.10 .2 
1131 30 
9.2 .70 

10.11 .73 
10.17 .26 
11.34 .31 

40 11.67 
1.40 1167 
1.49 íe 07 
1.40 1167 
1.40 11.67 
1.61 11.0 
101 15.81 1 
1.0 14.07 

1.1 
11.49 

91 15.87 
7.74 1660 
1.69 14.01 

ii: 1Ó W 
2.57 21.35 
1.69 11.07 
1.91 15.81 
2.11 1660 
165 00.05 
1.90 14.13 
791 15.87 

PANASONIC POLYESTER CAPACITORS 
100 V101 plus minus 10 1011110417 

IMORIM. 1E101 

A11157 00,5 

M/777 0077 

41I4 77 OP' 

0.4 
0047 

,31 

AP 773 077 

701443 

PATE4n0 CN0444FIITE8 SCREEN, DII CAST MITOS FERMI 

001111 IM PA56 UP TO 3716" DM, NO 4850110 NA, 
NAIL 548600K RESISTANT AIM EASILY CLUMP, LUMINOUS 

6001. 
weave. ADAPTERS 60611.6414 TO R49ß11 MOUNTING 

00 BEIE, WITH Rf. 
110 MOUNT. ADAPTER TOR MÁ151 4 MA1007. .69 

111 MOUNTING ADAPTER FOR íM1010 60 

477 UNIVERSA 9[42.4Rá MOUNTING ADAPTER. .69 

do 191.1111.401710 700401033 
4018 A r .._RE FOR.. rr 595 

5 °-e CARBON FILM 
ATT. T ASSORTMENTS 

W.n, $69 
7.95 

RESISTORS ' - STRIPS - WRAPS - UNWRAPS 
PANASONIC TRIMMER POTENTIOMETERS 

16 i11., me. 411.47 VARIAe1I11151513x5 

1.11334 

PANASONIC METALLIZED POLYESTER 

740 vD W 

CAPACITORS 
o1lcnnrl 

tIMO. 
191 

6IlCZ 
A78611OAZ 12AC .40 
67111.15AC2 .40 
A1Bl1A .40 

A78l1BuCZ 
CZ 

.40 
6790501 
479501 
0700000 
4)90900 
A1912N 
6791501 
4391800 
6792401 

131 

CPU, U CYCLE 

8211 8.0111/0 PORT 

8216 111-DIRECTIONAL 51/5 DRIVER 

8004 CLOCK 506RATOR . 

578 SYSTEM CONTROLLER 

8151 COMMUNICATIONS INTERFACE 

8755 PERIPHERAL INTERFACE 

.11023 2K EPROM I USE( 
.7108 8K EPROM 450 HSEC 

210040.46 1k l0W POWER 450 5100 RAM. 
SC 'MP 5 VOLT X' MP CPU - 

2650 MICROPROCESSOR 1.15 M11-7 CLOCK 40 OIL. 

1111 1024.81151aú0 Ron 1156.41 16 Dip 

9341014 í50418í00l41. static RU 45m .4115s,ß Dip 
016N - Wad 1 -In HAND DTI. Gale 14 Dip 

9.95 
3.75 
3.15 
325 
6 DO 

10 SO 

10 50 

575 
1515 
1.69 
005 

21.95 
15 
1.90 
1695 

.11 

8080A 
IP CH 

SET 
8212. 8224 

and 8228 
PLUS SIXTEEN 

21024N'4L 
ALL FOR - 

$44.95 
STRANDED 

HOOK UP WIRE 
00oPVC 230000'10 rl 
708040280/15'11.15 /55 
216PZC 180/100' 11.15/55 

DIGI -KEY 
Means 

Toll Free 
Wats 

I44001 
15153 
1441001 
164055 
164016 
164001 

148 

SUDE SWITCHES 
SOSO .15 1.15110 10.0 /C 
SEND .19 1.70110 11.05/C 

-OPRI .0 25110 19.%/C 

001 

se 6 54444410004mMere Ss canon 

RS325 
M «mßá ö áá;1a1' " °' 09.90 

1/ WATT RESISTORS ASSORTMENTS 

Nwnb148 . or.11m 
PLESSEY MINIBOX METALLIZED POLYESTER 

CAPACITORS 

RS250 Yt ,.,..a0r+.-o4ar,a;..¡ 70 " 59.90 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOLUME DISCOUNTL 

MIMG [MANOR 

CHARGES 
315 neon ..<ept those 4.4141í0N9 
ambn ondine W h : Mi.ND DISCOUNT may 01 combined 1r Muant. Eb3t 

S 

10.00.525.00 
0 0 ... Add $0.70 - 

0m1» rloI i . énC mt "liwl o'er 
5 0.00-$99.99 NET 

S .. Add $OIS ¡ODs 39bmm1 the mMiRamlabl. S 100.005719.99, leu 10% 
S 25.00.549.99. Add 50.50 340 the mnd070 540.4.. 4.r S 250.005499.99. Leu 15% 
S 50.00 -599.99. Add $0.25 Pas 311 9Ó1M ^564'n',á..4 0 0453- 

f 500.005999.99. Leu 20% 
$ 100.00 8 Up ... No Charge 1A1á a¢ompanies :der. 51000.00 B Up .... Lou 25% 

HANDLING 

FS 710,i 

PANASONIC RESIN DIPPED TANTALUM 
CAPACITORS 

P3SNI I 33 73 

J5 

AC E 200 ¡ 
x3 

TBN 

FIN 1 13 

" 1303 VOLUME 

- _ o.aV1A&ePt.aerPxanea.M.n 
V I S A MB.tBr[1a,pB SA COD 0 . 0 47 . 0 6 . MenYOrde, 

Bay », Thief Myer Palls, Minn. M>O1 I21e1Ae1.6eTA 

DIGI-KEY 

130.00 

103 
14S 7: 

PANASONIC DISC CAPACITORS 

HARD APE 

CORPORATION 
Quality Electronic Components 

P.O. Bos 617 Thief River Falb, MN 56701 (21816814674 

.30 3341 

0.00 

0,4771 7704 
NIP MOM 
1144,1 440ft 

0H107 00.0 
.137 OOP WO 

.37 003.493 

01,03 OILIFO 

01771 Mu. 

ow. low 

SOOY 

SON 
3004 
SON 
SON 

5.46 5. 

CIRCLE 29 ON FREE INFORMATION CARD 



I1 Jji/iii 
51471725 19 

.16 S1474735 .35 S14741605 

.18 SN7474N .35 5574161N 

.18 SN7475N .19 S5711625 

.18 S57176N .35 SN7116314 

.18 S574795 5.00 5N741645 

.20 SN7480N 50 5574165N 

.29 5574025 99 S5741665 

.29 SN7483N 59 SN74167N 

.20 557485N 79 S5741705 
10 SN7486N 35 SN74172N 
.18 597489N 125 S5741735 
15 S974905 45 S5741745 
25 SN749IN .59 0574175N 

.40 08174928 43 5574176N 
70 S574935 43 55741779 

.25 S574945 .65 S61741795 
25 SN7495N .65 057418014 

.20 S574965 65 5574181N 

.29 01471975 3,00 057418214 
39 09741008 .89 914741845 

.25 09741075 .35 08741855 
29 65741099 .59 S5741865 
29 657411881 195 SN74180N 
25 S5741219 .35 514741908 

.39 5147112214 .39 S5741915 

.20 5974123N .19 557419214 

.25 09741259 .19 557/193N 

.25 657412614 .49 65711914 
25 557113214 .75 S9741955 

.25 55741368 .75 55741968 

.20 5974141N .79 55741975 

.89 014711425 2.95 S61741985 

.49 S97111314 2.95 55741998 
75 8117411481 2.95 597/5200 

.75 6147444514 79 S14742515 

.75 S5741475 1 95 514742798 

.69 05741485 1.29 5574283X 

.59 05741505 .89 0574284N 
79 8817415114 59 55742894 

.20 S5711525 59 557436514 
20 55741535 59 5574366N .69 
.20 S5741545 .99 5574367N 69 

.20 85741558 79 557436891 69 

.25 SN71156N .79 6974390H 1.95 
20 SN74157N .65 SN74393N 195 

5N7/00N 
5574019 
SN1102N 

59710361 
SN7404M 
SN7403M 

5574065 
SN7407N 

SN74p8N 
9174095 
SN7410N 
SN7411N 

5N7412N 
51474135 

55741414 
91741614 
5974175 
55742014 
94742114 
5N7422N 

55742314 
55742514 
5974265 
511742714 

5974299 
SN7430N 
51474325 

SN7437N 
5574385 
SN7139N 
SN7110N 
55744111 
5N7442M 
9474135 
01474404 
6M74a5N 
SN7446f1 

SN7447N 

5574485 
5147450N 

SN7451N 
55745314 

51474515 
51474594 
SN7460N 

.89 
19 

1.95 

.89 

.89 
89 

1.25 

1.95 
1.59 

6.00 
1.25 

89 

29 
.79 

.79 
1.95 

79 

1.95 

79 
1.95 
1.95 

9.95 
3.95 
1 25 
1.25 

.79 
79 

89 
89 

89 
89 

1 49 
1.49 
4.95 
1 79 

79 

2.25 
3.95 
3, 

EXCITING NEW KITS 
JE600 HEXADECIMAL 

ENCODER KIT 
FEATURES: 

Full 8 bit latched output for micro- 
processor use 
3 l/ser Deane keys with one being hi 

stable operation 
Debounce circuit provided for all 19 

keys 
LEO readout to yenN rands 
Easy edacinp with standard 16 pin 
IC connector 
Only +SVOC required for 001/99005 

FULL 8 BIT LATCHED OUTPUT -19 KEYBOARD 
The 3E600 Encoder Keyboard provides twO Separate hexadecimal 
Moils produced from sequential key entries to allow direct prop. 
ramming for 8 en mruoprocessor or 8 tut memory circuits. Three 

(3 /additional keys are pro054d for user operations wall one having 
a 6islable output available The outputs are latched and monitored 
w8h LEO readouts. Also included is a key entry strobe 

JE609 $59.95 

Digital 
Thermometer Kit 

f "., 
Dust Sensors -Switching control for In- 
door /qutdoor or dual monitoring 
Continuous LED .8" ht. display 
Range: AVE to 199F / -455e to 100.0 
Aecurac : i1 nom Mal 
Set for Fahrenheit or Celsius reeding 
Sim, walnut use - AC wall adapter Incl. 
Size: 3 -1 /4"1-1A8/5/8"W X 1.3/$ 'O 

JE300 $39.95 

DISCRETE LEDS 4111- 
.2 dia. 

XC556 red 5/91 ,125" dia. 
5C5565 green 4/81 
5C556Y yellow 441 
X05560 clear 4/S1 

.200" dia. 
XC22R red /91 
50.225 green 441 
XC22Y yellow 441 

.170" dla. 
MV1OB red 441 

.985" dia. 
MV50 red 6/S1 

INFRA -RED LED 
1/4 "61/451/16" flat 

541 

Xc209G 
XC209Y 

XC526R 
X0526G 
XC526Y 
XC526C 

XC111R 
XC111G 
XC111Y 
XC111C 

green 
yellow 

156" dia. 
red 
green 
yellow 
clear 

190' dia. 
red 
green 
yellow 
clear 

4ái 
4/S1 

5/31 
4/$1 
4/91 
4/51 

541 
4/51 
4/S1 
4/S1 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

CLASS I1 

FIELD EFFECT 

PM Xz ' 4 rl P 
o 13,3111 

ARACTr 
Rs 

THREE ENUNCIATORS 
2.00" X 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001.Transmissive 51.95 
T1001A- Reflective 8.25 

TELEPHONE /KEYBOARD CHIPS 
AY- 5.9100 Push Button Telephone Dialler 
AY -5 -9200 Repertory Dialler 
AV -5 -9500 CMOS Clock Generator 
AY -5 -2376 Keyboard Encoder 88 keys 
14D0165 Keyboard Encoder 16 keys 

)))I 

74C922 Keyboard Encoder 16 kys) 

ICM CHIPS 
ICM7045 CMOS Precision Timer 
ICM7205 CMOS LED Stopwatch/nmer 
ICM7207 Oscillator Controller 
ICM7208 Seven Decade Counter 
ICM7209 Clock Generator 

514 
14.95 
4.95 

14.95 
7.95 
5.95 

24.95 
19.95 
7.50 

19.95 
6.95 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted wlt5 Greek 
128 5 9 X 7 Math Symbol 8 Pictures 
128 5 9 X 7 Alphanumeric Control 
Character Generator 

13.50 
13.50 
13.50 

TL074CN 
TL494CN 
TL496CP 
11C90 
951190 
4633 
M650240 
050026CH 
711308 

MM5 33p0 

LD110/111 

MISCELLANEOUS 
Goad Low Noise bi -tel Op Amp 2.49 
Switching Regulator 4.49 
Single Switching Regulator 1.75 
Diode 10 /71 Pressler 19.95 
Hi -Speed Divide 10/11 Prescaler 11.95 
Photo-Darlington Opto- Isolator 3.95 
Top Octave Freq. Generator 17.50 
5Mhz 2 -phase MOS clock driver 3.75 
2r red num. display w /integ. logic chip 10.50 

N Camera Sync. Generator 14.95 
41/2 Digit DPM Logic Block (Special) 3.95 
314 Digit A/D Converter Set 25.00 /set 

LITRONIX ISO -LIT I 
Photo Transistor Opto- Isolator 

(Same as MCT 2 or 4525) 

2/99¢ 
TV GAME CHIP AND CRYSTAL 
AY- 3- 8500 -1 and 2.01 MHZ Crystal (Chip 6 Crystal 
includes score display, 6 games and select angles, etc- 7.95 /set 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

3.95 each 

501000 23 
504001 23 
504502 23 
504006 1.19 
504007 25 
504009 .49 
CD4010 49 
CD4011 23 
004012 25 

CD4013 .39 
CD4014 1,39 
C04015 1.19 
004016 .49 
C04017 1 19 
CD4018 99 
C04019 49 

C04020 1.19 
C01021 1.39 
CD4022 119 
004023 23 
C04024 79 

C04025 .23 
CD4026 2.25 
CD4027 69 

C/MOS 
CD4028 

C04029 

CD4030 
C04035 
004040 
054611 
004042 
C04043 
C04044 
C04046 
C04047 
004048 
CDa049 

C04050 
CD4051 

C04053 
CD4055 
CD4059 
CD4060 
C04008 
CDI068 
C04069 

C04070 
004071 

89 CU4072 
1 19 C04076 

49 CD4081 

99 CD/082 
1 19 054593 
125 C04098 

99 MC1a409 
89 MC14410 

89 MC14411 

1.79 MC14419 

2.50 MC14433 
I 35 MC14506 

49 MC14507 
49 MC14562 

1.19 MC14583 

1 19 CD4508 

2.95 CD4510 

9.95 C04511 

1.49 CD4515 

79 CD4518 

39 G04520 
45 C04566 

55 

.23 
49 

1.39 

23 
23 

99 

2 49 
14 95 
14.95 
la 95 

4,95 
19.95 

75 

99 
14 50 

350 
3 95 

1 39 
1.29 

2 95 
1.29 

1 29 
2.25 

74000 
74002 
74004 
74008 
74010 
74014 
74020 
74/30 
74042 
7458 
74C73 

71C74 

39 

39 
39 
49 
39 

1.95 
39 
39 

1.95 

2 49 

89 

74C00 
74085 2.19 
74090 1.95 

4093 1.95 
74095 1.95 
74C107 1.25 
740151 2.90 
740154 310 
740157 2.15 
740180 2.49 

89 71C161 2.49 

74C163 

740104 
740173 
740192 
74C193 
74C195 
7413922 

740523 
740925 
740926 
89095 
80097 

249 
249 
260 
2.49 
2.49 
249 
5.95 
6.25 
8,95 
8.95 
1.50 
1 50 

TYPE 

MAN 1 

MAN 2 

MAN 3 

MAN 4 

MAN 76 

MAN 7Y 

MAN 72 

MAN 74 

MAN 82 

MAN 84 

MAN 3620 
MAN 3630 
MAN 3840 
MAN 4610 

MAN 4640 
MAN 4710 

MAN 1730 

MAN 4740 
MAN 4810 
MAN 4840 

Mori 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6680 
MAN 6710 

POLARITY 

Common Mode -red 
5 x 7 Dol Matrix -red 

Common Cathode -red 
Common Cathode -red 
Common Anode green 

Common Mode- yellow 
Common Anode -red 
Common Cathode -rho 
Common Mode -yellow 
Common Cathode -yellow 
Common Anode -orange .300 
Common Anode-orange - 1 300 
Common Cathode -orarme .300 
Common Anode- orange 300 
Common Camode -orange 400 

Common Anode -red 400 

Common Anode -red z I 400 
Common Cathode -red 400 
Common Anode -yellow 400 
Common Cathode'yellow 400 
Common Anode.orange -0.0. .560 
Common Anode -orange - 1 560 
Common Cathode -drape -o.0. 560 
Common Cathode- orange - 1 585 
Common Anode -orange 560 
Common Cathode -orange 560 
Common Anode- red -0.0. .560 

DISPLAY LEDS 
Cl PRICE TYPE 

270 2.95 MAN 6730 
300 415 MAN 674 
.125 .25 MAN 6750 
.187 1.95 MAN 6760 
300 1.25 MAN 6780 

.300 99 01701 
300 
300 

.300 
300 

99 
1 25 

99 

Is 
99 

.99 
99 
99 
99 

.99 
99 
99 
59 

99 
99 
99 
99 
99 
95 
99 
59 

DL704 
01707 
DL728 
01741 

DL746 
51747 
21.719 
DL750 
01338 
$14070 
FN0358 
1140359 

1112503 

FM0507 

5082-7730 
HOSP-3400 
HDSP-3403 
5082-7300 
5082-7302 
5082.7304 
50827340 

POLARITY NT PRICE 

Common Anode -red - 1 

Common Cathode- redD.O 
Common Cathode -red o I 

Common Anode-red 
Common Cathode -red 

Common Anode -red x I 300 99 
Common Cathode -red 
Canon Anode -red 
Common Cathode -red 
Common Anode -red 
Common Anode -red _ 1 

Common Anode -red 
Common Cathode -red - 1 

Common Cathode red 

Common Cathode -red 
Common Cathode 
Common Cathode n 1 

Common Camode 
Common Camode(FN0500) 
Common Anode IFN0510) 
Common Anode -red 
Common Mode -red 
Common Cathode red 

4 x 7 spi. Digit -RH P 

I x 7 Sol Digit -L1/1 P .600 
Overrange character ( -1) .600 

4 x 7 Sol Digit -Hex deamal 600 

560 99 

560 99 

560 99 

560 99 
560 99 

300 99 
300 99 
500 149 
600 1.25 
630 149 
600 1.49 
830 149 

.600 1.49 
110 35 

250 69 
357 99 

.357 75 

.500 99 

.500 99 
300 1.30 
800 2 10 

800 2 10 

600 1915 
1915 
15.00 
22 50 

06205 SO 40 
X6210 4.40 
X6215 4.40 
06320 1.55 
XR -1555 1.50 
XR555 .39 
56556 .99 

XR587CP .99 
XR567CT 1.25 
091310P 1.30 
0914680M 3.85 
X61488 1.39 
X61499 1.39 

EXAR 
JE2206KA 14.95 
JE2206K6 19.95 
561800 3.20 
X62206 4.40 
1R2207 3.85 
562208 5.20 
X62209 1.75 
XR2211 5.25 
562212 4.35 
XR2240 145 

562242CP 1.50 
X62264 4.25 
X62556 3.20 
x62567 2.99 
X63403 1.25 
X64136 1.25 
064151 2.85 
564194 4.95 
064202 3.60 
594212 2.05 
594558 .75 
564739 1.15 
564741 1.47 

78MG 1 75 
LM/00H 99 
193008 80 
LM301C14M .35 

LM302H .75 

LA1304H 1.00 
1M305H 6p 

LM307CNM 35 
1.81308CNM 110 
1M3098 1.t0 
LM309K 1.25 
LM310CN 1.15 

1M311NA1 90 
1M3128 115 
LM317K 6.50 
1M31804M 1.50 
LM31914 1.30 
LM320K.5 1.35 
LM320K-52 1.35 
LM3206-12 115 
1183206.15 115 
LM3201118 1.35 
LM320K-21 1.35 
LM3207.5 1.25 
LM3201-52 115 
193207-8 125 
118320T-12 1.25 
LM3207-15 125 
1M3201-18 1.25 
1.593207.24 1.25 
1M3236-5 5.95 
LM32414 1.80 
1M3395 99 
1M3406-5 1.35 
1M340K-6 1.35 
1M310K-8 1.35 
LM3400-12 1.35 
LM340N-15 1 35 

LINEAR 
LM340X-18 1.35 
1M340K-21 1.35 
LM3103-5 1.25 
LM345T-6 1.25 
LM3401-9 1.25 
1M3107-12 125 
1M3407-15 1.25 
LM3401-18 1.25 
LM3407-21 1.25 
11443585 1.00 
LM370N 1.95 
LM373N 3.25 
LM377N 1,00 
1M38014 1.25 
LM38005 19 
LM381N 1.79 
LM3825 1.79 
14E50111 8.00 
NE510A 6.00 

NE529A 4.95 
14E5311IN 3.95 
NE5361 6.00 
NE5401 6.00 

NE5419 1.95 
NE5509 1.30 
5E5550 .39 

NES56N 99 
NE5608 5-00 
NE5618 5.00 
5E56213 5.00 
NE565NM 1.25 
NE566CN 1.75 
NE567V/H .99 

NE570N 4.95 
LM703C14M .69 
LM709N0.1 .29 

LM710N 79 

1M711N 39 
LM723N/11 55 
LM733N 100 
1117395 1 19 

LM741CNM 35 
114741-1414 39 
118747N81 79 
LM748NM 39 
LM131181 215 
LM1158CN/H .59 
MC1488N 1.39 
Mc148914 1 39 

1M14965 .95 
LM15560 1.75 

MC1741SCP 3.00 
1M211111 1.95 

LM2901N 215 
LM3053N 1.50 
LM3005N 149 
LM3900N(34011.19 
LM3905N .89 

11839095 1.25 
MC5558V .59 

803813 4.95 
1M754505 49 
75451014 .39 
754520N .39 
7545308 .39 
75454014 39 
75491CN .79 

75492CN .89 
754935 .89 
75494CN .89 
604136 1.25 
9C4151 2.85 
RC4194 5.95 
RC1195 I 49 

RCA LINEAR 
CA3013T 
CA211231 

CA3035T 
CA3039T 
CA3046N 
CA3059N 
CA3060N 
CA30801 
CA3081N 

2.15 CA3082N 
2.56 CA30133N 

2.18 CA30864 
1.35 CA10894 
1.30 0631307 
125 CA31401 
125 CA3160T 

.85 CA3401N 
2.00 CA3600N 

2.00 
1.60 
15 

3.75 
1.39 
1 25 
1.25 

49 
350 

CALCULATOR 
CHIPS /DRIVERS 

MM5725 $2.95 
MM5738 195 
DM8864 2.00 
DM8865 1 -00 
DM8887 .75 

DM8889 75 
9374 7 seg. 
C.A. LED dorer 1.50 

CLOCK CHIPS 

MM5309 54 95 

MA15311 4.95 
Mn45312 

MA15314 
995316 
995318 
MM5369 
9195387119984 
MM584n 

4.95 
4.95 

6.95 
9.95 
2.95 
4.95 
9.95 

MOTOROLA 
MCI408L7 
MC1408L8 
MC14391 
MC3022P 

MC3001P 
MC4016(744161 
MC4024P 
MC4040P 
MC1044P 

$495 
5.15 
295 
2,95 
3.50 
7.50 
3.95 
695 
1.50 

TYPE 

15716 
15751 
15752 
15753 
15754 
15757 
15759 
94959 

15965 
1115232 

155234 
1145235 

195236 
155242 
1145245 

19456 
191458 

15485A 
54001 

DIODES 
Van W 

3 3 400m 
5.1 40016 

5.6 400m 
6.2 400m 
6.8 400m 
9.0 400m 
12.0 400m 
8.2 100m 
is 400m 

5 6 500m 
6.2 500m 
6.8 500m 
7,5 500m 

12 500m 
15 500m 
25 40m 

150 7m 
180 10m 

50 PIV 1 AMP 

PRICE 

4 /110 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
4/110 

28 

28 

28 

28 

28 

28 

8/1.00 
6/1.00 
5/t 00 

12/1 00 

TYPE VOLTS W 
154002 100 PIV 1 AMP 
1144003 200 PIV 1 AMP 
1144004 400 PIV 1 AMP 
154005 600 PIV 1 AMP 
1144006 800 PIV 1 AMP 
1144007 1000 PIV 1 AMP 
153600 50 200m 
1144148 75 10m 

194154 35 10m 
154305 75 25m 
1144734 56 1w 
154735 6.2 lw 
154736 6.8 Iw 
1N4738 8.2 1w 
154742 12 le 
1X4744 15 1w 

191183 50 PIV 35 AMP 
151184 100 PIV 35 AMP 
151185 150 PIV 35 AMP 
151186 200 PP/ 35 AMP 
15118E 100 RV 35 AMP 

MOCE 

12/I.00 
12/1.00 
12/1 00 
10/1 00 
10/1.00 
10/1.00 

8/1 00 

15/1 00 
12/1 00 

15/1.00 
28 

28 
28 

28 

28 

28 
1 60 

1 10 

1 70 

1 80 
300 

741000 29 
741001 .29 
741502 29 
711003 29 
741504 35 
74L505 35 
741508 29 
741509 35 
741510 .29 
741511 75 
741513 59 
741514 1.25 
741515 .35 

5520 29 
.41521 35 
741522 35 
741526 35 
741.527 35 
741028 35 
741530 29 
71L032 35 

741037 45 
741540 35 

741542 89 

74LSOOTTL 
7415/7 89 
741551 29 
741554 .29 
741555 29 
74L073 45 
711074 45 

741576 
7/1578 
741583 
711585 

741086 
741090 
741592 
741593 
741$95 
741596 
7415107 
7415109 
7415112 
7410123 
7415125 
7410132 
7415136 

7410138 89 
7415139 .89 
7118151 .89 

7415155 .89 
7415157 .89 
7411160 1.15 
7415161 1.15 
7415162 1.15 
7415163 115 

45 7415164 1.25 
49 7115175 .99 

.89 7415181 2.49 
125 7115190 1.15 

.15 7115191 1.15 

.59 7415192 1.15 

.75 7115193 1.15 

.75 7415191 1 15 

.99 7415195 1.15 
115 7411253 .99 
45 7410257 89 
.15 7415258 1 75 
.45 7115260 69 

1 25 7415279 
89 7110367 

.99 7415368 
49 7415670 

.75 
75 

15 

249 _ 

8 pin LP 

11 pin LP 

16 pin LP 

18 per LP 
20 On LP 

14 pin ST 
16 pin ST 

18 pit ST 
24 pA ST 

B p1 SG 

14 pin SG 

16 pin SG 

18 pit SG 

8 pin WW 
10 pin WW 
14 pin WW 
IB pin WW 
18 pin WW 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 -24 26-49 

_ 

517 .16 
.20 .19 
.22 21 

29 .28 
34 .32 

5.27 
30 

35 
49 

5.30 
35 
38 

52 

S 39 
45 
39 
43 

75 

W 1 -24 
15 22 pit LP 4 37 
18 I 24 pin LP 38 

.20 28 pin LP 45 
27 36 pin LP 60 
30 SOLDERTAIL STANDARD (TIN) 40 pin LP 53 

.25 24 

11111 NM pin 5T f .39 

.27 25 36 pit ST 1.39 

.32 30 40 pin ST 1.59 

45 42 SOLDERTAIL STANDARD (GOLD) - - 24 pin SG S .70 

28 pin SG 1.10 

76 on 50 1.65 

40 pin SG 1.75 

.27 
35 

.47 

24 
.29 

32 
43 

36 31 

41 .37 
38 37 
42 .n 
60 62 

WIRE WRAP SOCKETS 

(GOLD) LEVEL a3 22 pin WW 5 .95 
24 pin WW 1.05 

28 pin WW 1.40 
36 pin WW 1.59 
40 pin WW 1 75 

25 -49 50 -100 

.36 35 

.37 .38 

.44 .43 

.59 58 

.62 61 

Ip 
1.26 
1.45 

w 
1.00 
1.40 
1.00 

.85 

.95 
1.25 
1 45 
155 

e1 
1.15 
1.30 

57 
00 

1.26 
1.45 

.75 
85 

1.10 
1.30 
1.40 

SCR AND FW BRIDGE RECTIFIERS 
C36D ISA C -1005 50131291849) 
038M 35A l 600V SCR 

252328 1.6A 1300V SCR 

MDA 980 -1 12A ( 50V PN BRIDGE REC. 
MDA 980 -3 12A Co 200V 1W BRIDGE REC. 

010681 .50 TRANSISTORS 253901 
MPS405 30 2113055 89 2113905 
9196406 5/1.00 MJE3055 1.00 253906 
71597 611.00 253392 5/1.00 2144013 
71598 6/1.00 253398 511,00 2141123 
40109 1.75 PN3567 3/1.00 P51249 
40410 1.75 P53568 4/1.00 P51250 
10673 1.75 p83569 4/1.00 254400 
25918 4/1,00 1.1P536380 5/1.00 2144401 
21422190 2/1.00 MP53702 5/1.00 2144402 
21422210 4/1.00 253704 511.00 254403 
2822224 5/1.00 MP53704 511.00 2144409 
PN2222 Mastic 7/1.00 253705 5/1.00 255086 
252369 5/1.00 81703705 5/1 00 2115087 
21123699 4/110 253706 5/1.00 255080 
MP52369 5/1.00 MP53706 5/1.00 255089 
252484 411.00 253707 5/1.00 255129 
252906 411.00 293711 511.00 P55134 
252907 5/1.00 2537240. 65 P55138 
P52907 Plastic 7/1.00 2537254 1.00 255139 
2142925 5/1.00 293772 2 25 255210 
MJE2955 1.25 253823 1 DO 255449 
253053 2/1.00 253903 5/1.00 255951 

1/4 WATT RESISTOR ASSORTMENTS -FY-01C 
ASST.1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. 8R 

5 ea .iNM 19 [IHM J, OHM 5E OHIO 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 
5 ea 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 560 04M 680 05M 870 011M 10 

5 ea 1.25 1.50 1.85 2.21 2.10 

7.31 3.911 4.71 5.61 6.80 
5 ea 8.SO 105 12K 156 181 50 PCS 1 .75 

226 27K 336 190 471 
s ea 560 68K 820 700k 1200 50 PCS 1.75 

1500 1800 2200 2700 3300 
5 ea 3900 4700 5606 680K 8201 50 PCS 1.75 

IM 1.294 7.5M 1.89 2.2M 
5 ea 11M 3.3M 19M 4.7M 5.6M 50 PCS 1.75 
Includes Resistor Assortments 1-7 (350 PCS.) $9.95 ea. 

50 PCS $1.75 

50 PCS 1.75 

50 PCS 1.75 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tao 
Postage -Add 5% plus $l Insurance (if de 

Spec Sheets - 25d 
1979 Catalog Available- Send Ali stamp 

red) 

PHONE O ORDERS 
WELCOME 

(415) 592.8097 ELECTRONICS 
MAIL ORDER ELEC'IRONYCS - WORLDWIDE 

1021 HOWARD AVENUE. SAN CARLOS. CA 94070 
ADVERTISED PRICES GOOD THRU AUGUST 

5195 
1.95 

50 

1.95 

1.96 

4/1.00 
I/1.00 
4/1.00 
311.00 
611,00 
4/1.00 
4/1.00 
4/1.00 
4/1,00 
4/1.00 
4/1.00 
5/1.00 
4/1.00 
4/1,00 
4/1.00 
1/1.00 
511.00 
5/1.00 
5/1.00 
5/1.00 
5/1.00 
311.00 
311 00 

APACITOR DISCGPACBOR16 CORNER 
10 pl 

22 pf 
47 pf 

100 pi 
220 pl 
470 of 

001ml 
0022 
00/7mí 
01m1 

1/35V 
15/35V 

.22/350 
33Á5V 

.47/35V 
68/35V 

1 0/350 

47/50V 
1 0/500 
3.3/500 
1 7258 
1025V 
15/500 
2225V 
22/50V 
4725V 
47150V 
10025V 
100150V 
22025V 
220/505 
47025V 
1000/165 
2200/16V 

1,3 129 LQ/ 1 1W 
99 ly 

05 01 03 .001µF 01 .035 
g_- 

05 94 03 .0047µF 05 04 .035 
05 14 03 Olef 05- 04 .035 
05 04 w 022eF 06 05 04 
05 54 03 047µF 06 .05 .04 
05 04 .005 .1µF 12 .09 .075 

191 901.711161A8 FILM CAPACITORS 
12 10 07 022mí 13 II 16 
12 10 07 047m1 21 17 13 
12 10 07 Iml 27 23 .17 
12 10 .07 22m1 33 27 22 

020% DIPPED TANTALUMS 15011111 CAPACITORS 
.28 .23 17 1.5/35V .30 26 .21 
.28 .23 .17 2.2/25V 31 27 .22 
.28 .23 17 31255 .31 .27 22 
28 23 .17 4.725V .32 28 23 

.28 23 .17 6.8/255 36 .31 .25 
28 .23 .17 1525V 63 50 40 
28 23 .17 

10 

11 
.10 
.11 
.11 

.10 

.10 

.11 

19 
.10 

12 
19 
14 

.18 
28 
18 

MINIATURE ALUMINUM ELECTINLYTIC CAPACITORS 
15151 141)1 Radial liai 

15 

16 
13 
14 

.10 

.11 
.47/25V 
47/50V 

IV 13 

.16 .11 
14 

15 

12 

.13 
09 

.10 
1.0/160 
1.0250 

15 .13 
16 .14 

15 
18 

13 

.14 
.10 
12 

1.0150V 
41/165 

16 .14 
.15 .13 

.17 

.24 
15 
20 

.12 

.18 
4.7256 
4.7/50V 

15 .13 
16 .14 

19 

25 
.17 
21 

15 

19 

10/16V 
1025V 

.11 .12 

.15 13 
.24 20 18 10 /50V 18 14 
.35 
.32 

.30 

.28 
.28 
.25 

47 /500 
100/16V 

21 21 
19 15 

45 
.33 

41 
.29 

38 
27 

100/250 
100/50V 

24 20 
35 30 

.55 
70 

.50 

.62 
45 
55 

220/16V 
470 /25V 

23 17 
.31 .28 
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Transistor Checker 
- Completely Assembled - - Battery Operated - 

The ASI Transistor Checker is cap 
able of checking a wide range or 
transistor types, either "in circolt' 
or out of circuit. To operate, 
simply plug the transistor to be 
checked into the front panel 
socket, or connect it with the all. 
gator clip c test leads provided. 
The unit safely and automatically 
identifies low, medium and high 
power PNP and NPN transistors 
Size: 3 %" a 6 /." 2" 
"C "cell battery not included. 

Trans -Check $29.95 ea. 
Custom Cables & Jumpers 

r- 
DB 25 Series Cables 

Pad No. Cable Length Connectors Price 
D825P -4 -P 4 Ft. 2 -DP25P $15.95 ea 

DB25P -4 -S 4 Ft. 1- DP25Pi1 -25S $16.95 ea 

DB25S -4 -S 4 ft 2 -OP25S $17.95 ea. 

Dip Jumpers 
DJ14 -1 1 ft. 1.14 Pin 51.59 ea. 

DJ16 -1 1 ft 1 -16 Pin 1.79 ea. 

DJ24 -1 1 n. 1.24 Pin 2.79 ea. 

DJ14 -1 -14 1 ft. 2 -14 Pin 2.79 ea. 

0J16.1 -16 1 ft. 2 -16 Pin 3.19 ea. 

DJ24 -1 -24 1 ft 2 -24 Pin 4.95 ea 

For Custom Cables 8 Jumpers. See JAMECO 1979 Catalog for Pricing 

Ot 
CONNECTORS 

. 

Subminiature 

D825P (as pictured) PLUG (Meets RS232) $2.95 
DB25S SOCKET (Meets RS232) $3.50 
DB51226 -1 Cable Cover for DB25P or 08255 $1.75 

PRINTED CIRCUIT EDGE -CARD 

154 Sp- N-1a -Oe PC Read -Om - Moaned Contacts - F85 .054 to 070 P C Cards 

15/30 PINS (Solder Eyelet) $1.95 
18/36 PINS (Solder Eyelet) $2.49 
22/44 PINS (Solder Eyelet) 52.95 
50/100 (.100 Spacing) PINS (Wire Wrap) $6.95 
50/100 (.125 Spacing) PINS (Wire Wrap) R681 -1 $6.95 

4 -Digit Clock Kit 
Bright -357" ht. red display 
Sequent lal flashing colon 
12 or 24 hour operation 
Extruded aluminum case (black) 
Pressure switches for hours, minutes 4 hold functions 
includes all components, case and wall transformer 
Size: 3114 PA 1114 

MICROPROCESSOR COMPONENTS 
8080A/8080A SUPPORT DEVICES 

90804 CPU $ 9.95 

8212 t-Bn Input/Output 3.25 
8214 Pretty Interrupt Control 5.95 

8216 Bi- Drrecltond But Driver 3.49 

8224 Clock Generator /Driver 3.95 
8226 But Onver 3,49 

8228 system Controller /Bus Driver 5,95 

8238 System Controller 5.95 

8251 Prop. Comm 1/0 ( USART) 7 95 

8253 Prop. Interval Timer 14.95 

8255 Pro9. Penph 1l0 (PPI) 9 95 

8257 Prag DMA Control 1995 
101 

8259 Prog. Interrupt Control 1595 103 
5$00/N00 SUPPORT DEVICES 

MC6800 MPU 514.95 
MC6802CP MPU with Oak and Ram 2.95 
MC6B10API 129X8 Static Ram 5.95 
MC6821 Periph. Inter. Adapt (MC68201 7.49 

MC6828 Pnotity IMenupt Controller 12.95 

MC6830L8 102468 Bit ROM IMC68A30 -el 14 95 
MC6050 Asynchronous Comm. Adapter 795 
MC6852 Synchronous Sena! Data Adapt 995 
MC6860 0 -600 bps Digital MODEM 12.95 

MC6862 2400 bps Modulator 14.95 
memo) Ouad 3-State Bus. inns. (MC8T26) 2.25 - MICROPROCESSOR CCIPS- 01ISCELUME0U8 

280(7800) CPU $1995 
18041780-t) CPU 2495 
CDP1802 CPU 

2650 MPU 

6502 CPU 

8035 f -Ott MPU wlorodr, RAM. 110 ken 
P8085 CPU 

TMS99001L t6 -&I MPU w /hardware, mug* 
8 divide 4995 

SHIFT REENTERS 

MM500H Dual 25 911 Dynamic 

MM503H Dud 50 Bd Dynamic 

MICROPROCESSOR MANUALS 

M-280 User Manual 

M-CDP1802 User Manual 

M-2850 User Manual 

E7.50 
7.50 
5.00 

ROM'S 

2513(2140) Character Generatorlupper case) 59.95 

2513(3021) Charade, Generetorllower case) 9.95 

2516 Character Generator 10 95 
MM5230N 2048 -at Read Only Memory f 95 

MN'S 
256 %1 Static S1 49 

1024%1 Dynamic 99 

2101(8101) 25684 Static 3.95 

2102 1020(1 Static 1 75 

21102 1024X1 Static 1 95 

2111(8111) 25664 Static 395 
2112 25664 Static MOS 4.95 

2711 1024 %1 State 450ns 995 
21741 1021 %1 Static 450m tow power 10.95 

2114 -3 1024X4 Static 300ns 10.95 

21141-3 102464 Static 300ns low power 11.95 

5101 25664 Static 7.95 

5280/2107 409661 Dynamic 4.95 

7489 1044 Static 1.75 

745200 256 %1 SreM instate 4.95 

93421 25661 Bala 2.95 

UPD414 4K Dynamic 15 pin 4 95 

(MK40271 

UPD416 18K Dynamic 15 No 9.95 

(MK4118) 
TM54044- 4K Static 14.95 

494. 
1M54045 102404 Static 14.95 

2t17 1930461 Dynamic 35Ons 995 
(house marked) 

MM5262 2K61 Dynamic 411.00 

PROM'S 

19.95 
19.95 
11 95 

19.95 
19.95 

MM50411 Dual 16 Ba Slate 
MM506H Dust 100 Bil Static 

MM510H Dual 64 Bit Accumulator 
005016f 5001512 Bn Dynamic 

25047 1024 Dynamic 
2518 Rae 32 Bd Sreoc 

2522 Dual 132 Bit Static 

2524 512 Stab° 
2525 1024 Dynamic 
2527 Dual 256 Bit Static 
2528 Dual 250 Static 

2529 Dual 240 Bru Static 

2532 Ouad BO &1 Static 

2533 1024 Static 
3341 

7415670 464 Register File ITrlStatel 
008T'S 

6-y- 5.1013 30k BAUD 5.95 

5.50 
50 

50 

w 
89 

3 95 

4.95 
2.95 

99 
295 
295 
4.00 
400 
2.95 

2 95 
695 
249 

1702A 2048 FAMOS $5 95 

27161NTEL 168- EPROM 59 95 

TM52516 168' EPROM 49 95 

(2716) 'Requin single .5V power supPN 

TMS2532 410(8 EPROM 89.% 

2708 8k EPROM 10.95 

2716 T I 161(-' EPROM 29.95 

-Requites 3 voltages. -54. +5V, n180 
5203 2048 FAMOS 14 95 

6301;1(7611) 1024 instate &pear 3.49 

6330- 1(76021 256 Open C hccar 2.95 

82523 32)(8 Open Colbd°, 3.95 

825115 4096 Bipolar 1995 

825123 3268 !rotate 3.95 

74186 512 TTL Open Collator 9.95 

74188 256 Tit Open Collector 395 
745287 1024 Sloop 295 

The Incredible 

"Pennywhistle 103" 

TM Pennywhistle 14U I5 capable of testidm0 data la ana from audio lape embout 

crmcal speed requirements Or IM recorder and il .sable to communicate dreary with 

another modem and terminal for teephone and communications. In 

addition, it is tree of atonal adlustments and is bum with non-praelslon. readity available 

Pans 
Dare Tnnmleslen Method Fre hm m (hall -dupes 

sele6051c) 
Maalmum Oab Rate 300 Baud 

Data Formel Asynchronous Serial (mum to man bye rebored 
between each character) 

Receive Channel Frequencies 2025 Hz for space: 2225 Hz for man. 
Transmit channel Frequencies Switch selectable Low (normal = 1070 space, 

1270 man. High . 025 space. 2225 man 
Reeve Sensitivity -48 aaouexally coupled 
Transmit Level -15 dam no m resat Adluslable ham -6 dbm 

ro - 20 Nun 

Resets, Frequency TOMelma Frequency reference eutomahcally arbiters to 
allow for operalmn Schoen 1800 Hz and 2400 Hz. 

Digital Oata Interlace EM RS232C or 20 mA curent bop (receiver is 

om015015 ed and ter -9obr) 

Power Requirements 120 VAC. Pible phase. 10 wars. 
Physical.. All components mount on a single 5' by 9" 

punted bmuil board NI components included. 

Retu.res a VOM. Audm Oscillator, Frequency Counter andin Osplloscepe te Olor. 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. Kit 

comes complete with: 

8 each UPD416 -1 (16K Dynamic Rams) 250NS 
Documentation for conversion 

TRS-16K $75.00 

=0= CONTINENTAL SPECIALTIES 
Proto Board 203 Pro o Board 2034 

JE730 $14.95 

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 
115 VAC operation 
12 or 24 hour Operation 
Includes all components, case and wall transformer 
Sleet 63/4 x 3w x lea 

JE747 $29.95 

A mat ie us. power 

.4411. 

weal apeww want, le.v e1ae 

ql IA and 

ge«ve .n°o tor mama! 
twAy0 *AA poem ivotch 

i4ú o 
All meet enmtu(eiw.lv 

caw 

ex"eBa'wa2x"H 
arcs. 

Pe 203 ffi7500 

Irovidel IKnwulere0 5VDCun.i:, 
Ivmwn.lvn.oneaPB2031 

ISVDC 
vUf luOrAel. 4.11, 

ael. (Opal 
ISV r.pp 

Ripple 
smnoise 

u.25A' 

PB 203A $124.95 
Model 

Number 
PB -6 

PB -100 
PB -101 

LaWaH 
IRgRes 

6.0 x 4.5 x 1.4 

6.0x4.5x14 
60x45x14 

Price 

516.95 
519.95 
522.95 

Model 
Number 
PB -102 
PB -103 
PB 104 

LaWxH 
Incnes 

7.0 a 4.5 e 1.4 

9.0 a 6.0 x 1.4 

9.8 x 8.0 x 1.4 

Price 

$26.95 
$44.95 
$54.95 

COMPUTER CASSETTES 
-- - a 6 EACH 15 MINUTE HIGH # #a 

QUALITY C -15 CASSETTES 
a PLASTIC CASE INCLUDED 

12 CASSETTE CAPACITY 
ADDITIONAL CASSETTES 
AVAILABLE #C- 15 -S2.95 ea 

- CAS -6 
$14.95 

(Case and 6 Cassenes) 

THE SINCLAIR PDM35 
M- - T DC 00 14 naval 

Range 1mu to 10000 
Actuncc/7 I reading 1 0%e I count 
N618 tOMll input impedance 
AC Ve85 NO Ila -S kiln) 
Range IV to 500 V 
Accurary of mean 1 0%c 2 counts 

Range "1.1111 200m)a 

Notera 
Lot esolutwn 

0 1 n1 
count 

Resistance (5 nNeal 
Range Ill to 20 till 

Accuracy al reading 1.5 %- 1 cool 
Aise provides 5 landuen -lest tenon 
Dimension: 6 m e 3 ma 10 it 
Weight: 60 oz. 
Power Supply: 9 V battery of 
Sinclair AC adapter (Battey not no ) 

Sackes: Standard Ann Or 
resilient plugs 

PDM35: Digital Multimeter ... $59.95 
(completely assembled) 
PDM- AC: 117V AC Adapter ... 6.95 
PDM -DP: 
Deluxe padded carrying case.. . 6.95 JE701 

Bight 300 ht. comm. Cath 
de d. splay 

Uses MM5314 clock chip 
switches for hours, minutes 

and mV 
Hrs. easily able to 20 11. 

Simulated walnut case 
115 VAC operation 
12 or 24 hr. operation ineell co arents, 

cost a 
wall 

components, 

Size: 6 %" 3 -1/8" 134" 

6 -Digit Clock Kit $19.95 

Options: AC adapte, or 
117 V 60 Ile power 
De-luxe padded 
carrying wallet. 

100 MHz 

a...- .....,.,,, ems.... -. 8 -Digit 
Counter 

20 Hz-100 MHz Range Four power soucas, I e 

6- LED Olspb1 Wows. 110 or 220V wa 
Crystal- tontroad undue. charger 12V with auto 
Fury Automatic lighter adapter and external 

Penable - compkleiy 7 2.100 power suppry 

Size 
MAX -100 $134.95 

Size 1 75" r 7 38' 
563' 

NICRI 
ACCESSORIES FOR MAX 100: 
Mobile Charger Eliminator 
ure power Imm car ['eery Model 100 - Cta 5395 

Chargen/Eliminator 
rs4 110 V AC Mode 100 - CAI 99 95 

SUP 'R' MOD II 
UHF Channel 33 TV Interlace Unit Kit 

Wide Band B/W or Color System 

* Converts TV to Video Display for 
home computers, CCTV camera, 

MOD II is pretuned to Channel 33 

Apple II, works with Cromeco Daz- 

zler, SOL -20, IRS -80, Challenger, 
etc. - 
(UHF). 

*Includes coaxial cable and antenna 

transformer. 

MOD II $29.95 Kit 
Function Generator Kit 

Provides 3 basic waveforms 
sine, triangle 8 square wave 
Frequency range from 1 He le 

100K Hz 
Output amplitude from 0 -volts to 

over 6 volts (peak to peak) 
Uses a 12e supply or a ,6V split 

supply 
Incl. chip, P.C. board, compo- 
nents and instructions. 

JE2206B $19.95 

REMOTE CONTROL 
TRANSMITTER & RECEIVER 

S1996 

REGULATED PO 
JE200 5V -1 AMP 

POWER SUPPLY 
*Uses LM309K 
Heat sink provided 
PC Board construction 
*Provides a solid 1 amp 

on 5 volts 
*Can supply up to ±5V, 
±9V and ±12V with 
JE205 Adapter 

el n c I u d es components, 
hardware & instructions 

JE200 $14.95 *Size: WS" x5 "x2 "H 

WER SUPPLY 
JE205 ADAPTER BOARD 

- Adapts to JE200 - 
iSV, ±9V and ±12V 

DC /DC converter w/ 
+5V input 
T °nodal hi -speed 
switching XMFR 

*Short eirc,protection 
PC Brd. construction 
Piggy -back to JE200 
board 

Size:3% "x2 "x9/16 "h 
JE205 $12.95 

IDEAL FOR TRS 80 CASSETTE CONTROLLER 

"Plug /Jack interlace to any 
computer system requiring 
remote control of cassette 
functions" 
The CC100 Controls cassette 
motor functions, monitors 
tape location with ris internal 
speaker and requires no 
power. Eliminates the plugging 
and unplugging of cables dur- #CC -100 
ing computer loading opera - 

$29 50 lion from cassette 

Digital Stopwatch Kit 
Use Inter sll 7205 Chlp 
Plated thru double -sided P.C. Board 
LEO display (red) 
Times to 59 min. 59.59 sec- with auto reset 
Quartz crystal controlled 
Three stopwatches In one: single event, split 
(dummulative)4tayl or (sequential timing) 
Uses 3 partite betterles ` Size: 4,5" 2.15" x ,90" 

OEM 

:lt 

JE900 $39.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage- Add 5 %plus51 Insurance (if desired) 

J 

Spec Sheets - 25d 
1979 Catalog Available - Send 41d stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU AUGUST 

63 -Key Unencoded Keyboard 

SUM 
This is a 63 -key, terminal keyboard newly manufactured by a 

large computer manufacturer. It is unencoded with SPST keys 
unattached to any kind of PC board. A very solid molded plastic 13 

x 4" base suits most application. IN STOCK $P9.95 /each 

Hexadecimal 
Unencoded 

Keypad 
19 -key pad includes 1 -10 keys, 
ABCDEF and 2 optional keys and a 

shift key. $10.95 /each 
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Poly Pakt 
ECOKICIINV mo 

E 1 

Cal. No. 92CÚ3933 

DIAL 
DESK 

TELEPHONE 

12VDC 10 AMP 
POWER SUPPLY 

Wired 
Regulated 

Converts 115VAC to 12VDC at 10 Amps fully regulated!Supplie. 
y to 15 Amp surge. Dual treneietor regulation with Motorol 

259055 and 2N9773 form m dependability. Lem the 
100mv ripple. regulation better than 5 %. Eels. large heat sink 
for ULTRA COO operation. Front panel on /off switch, fuse. and 

caindicator lamp for fingertip control. 8'A a 6'A a 4 high. Wt. 91bs 
t. e. 92CUSM1 

S DY COMPUTER 
10.TITESTER 

1000 ohms per volt 
diode protected against 
burnout. Measures DC volts 
0 -15- 160 -1000: AC volte 
0 -15- 160 -1000; DC current 

Sensitivity 0 1000 ohme /va1t 
AC -DC. Uses pedine cell. 

t included. Sias 2% s 
8t! /s1". Wt. S rms. 
Cat. No. 2921 

Poly Pak,. huya up factory thew out from Hy gain 
w. you gain' Ward,. have Ileatatnhed 9 Welt Amp 
Chip, Itt' end Mod iranmetarn. and National Same 

MM see e PLI. May he used for Iii meter con vara,,,,, 
d,.ne 8 month eerie. "t' H to IO" in 7;1 Meg o The parte 

one malts it an oiler v m en 't notule 
CM. Na. 92CUNN° 

1N4000 Epoxy Rectifiers 
Cat. No. Type Volte Sale 
237) 154001 50 10 for S .75 
2379 1N4002 100 10 for .83 
2379 154003 200 10 for .95 
2380 154004 400 10 for 1.19 
2381 194005 600 10 for 1.39 
2352 1144006 500 10 for 1.49 
2383 1144007 1000 10 for 1.59 

2000 DEGREE SOLAR 
FURNACE Only $595 
Giant Fresn.l Flat Magnifying Lens* 

se. of smell 
concentric 

lgm 
extend 

nda¡ lens. yet it's 
center 

edge of the lane ing like e giant p m' Each groove bends the 
light . that hit it acting like a conventional convex lea. 
Liphtweicht. inexpensive. and extremely short focal length of 

Heroes the sunk energy with the freenel lens and a simple 
wooden frame! Forum the sun any flammable object and watch but into flames within eq seconds! Sim 11 "u.n, 9/32" thick. 
Onptically perfect. Wt 1 lb. Cat. Ne. 53083. 

HOW TO ORDER 
Wnn or 

; h en::nIId:t.t mmf 

L 
It's Stacked Energy! 
4V RECHARGEABLE 

GEL /SEL 
95 ENERGY PAKS 

Portable Power at Poly Poke Prices' Brand New, 4V IS 2.6 Amp. 
Hr. Gel Cell storage battery. Unit. consist of gelled electrolyte. 
enclosed in hermetically sealed plastic, for years of dependable 
service. Compact, only 3 -1/2" 2.318" 1 -5/18" in sisal. Stack 
'eni to produce 8V, 12V. 24V... o 

r 
crease the amperage up up 

d away. Use 'em for Burglar Alarm., Intrusion Detectors, 
Ham. Mobile, or Solar Storage Applicatione.Cat. Ne. 2CU57$a 

HY GAIN 
LED CLOCK KIT* 
Panel or ease design 3 PC set 

'Kit coronets of a 3 t, transformer, 11508105 
sw tchee- on'a.board, and a National MA1012.12A digital clock 
module with all pets and IC chip mounted on a 3" : 1 3/8" G -10 
pc board. The RED filtered module masures 9" a 3/4" s 3/18 ". 
The PC bard -module is mounted in bakelita frame 3 7/8" .1 3/ 
4" x 1/8" with 2 holes for easy penal mounting. 13 'A" on centers). 

ú95 

O rA,3 rf 

Thew 

` 
:,(:,.: 

.® 
Cat. W. 92cD[[a1 

40 channel CB 
Only ONE ARM 

OJkn BABDI 
al 

Sleila- Nando...moan L "0.. For Tie. Mead" 
Na.. take one hand command of all 40 oh'e with the One Arm 

All Controls Bandit. the mt with the works in the mike. All the controls you 
used m fumble for on the deep, are ylantad in the Palm d Your Contained In Hand. OFF/ON,- VOLUME, SQUELCH, CHANNEL SELECTOR. 

The Mike end DISPLAY. ex wall as the SPEAKER heel(ere ll eonviently 
lecatsd when your fingen do the talking. cal N, .3011[05 

300 FM 
Vllc 

l 

HIGH POWER Only 

$i Z 
Imeg 300 CFM blower worth 233.00 st epees! purchase 
[or economy ...rings. Powerful . . dynamically balatced 
Motor specs Ilóvac 2.2 A a. Wheel 

- 1y 7 

- 

BLOWER 

HEAVY ;hoasin diameter FfdNGE4t" W 
[NLET.low. 16.2Y.All6lah steel cona4uction 14vlont,115vs ` 
moved from uiDment Cat. No. 2CU513 W4 

1Y IM Re 

2 for 55 

3 ELEMENT 
120 VAC HOTPLATE 

This Top Quality, Multi -Purpose Hotplate featurse, 
Built -In Thermostat, Nan "Rod" AC Indicator Lamp. 
and 1/8" Textured Glaze Surface for even hest dis- 
tribution. Generate. up to 1601 C. 120 watts: Us for 
photographic application., laboratory work, aquarium 
heater, plants, etc. Six.: 10.3/8" 5.3/8" s 1/8"; Wt. 1 

Ib. 2 oa. Cat. Ne. 92CUS723 

$298 

ULTRASONIC 
TRANSDUCER 
Perfect for Mambo of projects, 
including r ote control . m 
lerma, etc Sends and 

aft "d meter. 3/4" deep. 
with standard RCA typo. phnna 
lack WI. 2 sea. 

Cat. Ne. 32005375 

Oídse by Cat. NO. I.EDSi 
17 MICRO TOPNAT RED 
1942 into YELLOW STUBBY 
I002 MICRO SINGLE MN RED Ills JUMBO NED 

in? MICRO SED[[" 
2790 10600 RED CLUB 

Your 
Choice 
20 for 

$2.49 

"INCHER" READOUT 
only To be exact 0.8" of an inch. 

COMMON CATHODE, direct 
placement for Litronice 747, 

Left decimal. 6V v5 8 mile per 
segment. Red. ch Cet. No. 92[03327 

$1 

"TIE -PIN" 
CONDENSER MIKE 

It's a little giant in 
a 

and Only quelitv.- Metal ncaeed, and 
46'91.. 1156. omnidirectional. Frequency 

2.50 SO 
response 2020,000 Ha. Lea tie 
pin or lapel clip. 600 ohm impe- 
dance, 1.6 VDT. Cat. NM S730 

aeBEEM -O- LIGHT" 
LASER DIODES 

Rated o 6 9 Watts. 
Wavelength 904 nm $5.99 

No 92011150 

DIP 
SWITCHES 

Order by 

Cat. NO. 

at. Ne. 
3.N 
3929 
3.31 
.Oe 
51114 
3472 

Switches Sala 
I 
3 
4 .99 

1.19 
9 1.95 
10 2.50 

.00 

STEREO 
AM -FM. 

MPX 
TUNER/ 

AMPLIFIER 
Slide volume, 
bass, treble, balance 

controls! 

2 a 4 ,Peak er systems: 

$3995.5. 
920114007 

PARALLEL 
. ENTRY 

T - 
il 

DIGITAL 

$14.88 PRINTER 
These unique printer. feature precision Soi.. con- 
struction. 18 key column. are divided into 18 for 
numerals, and 2 for alphabetical and trig figura, and 
mathematical function.. Each wheel i. 12 position. 
Utilises 2.75" wide adding machine topa and duel 
color ribbon. Printing technique: parallel preasure 
printing, multiple copies. Print Rate: 3 lines per 
second. Operating voltage: 22 ta 28 VDC. Comes in 
original packing w /roll of tape. Sise: 8.1/2" x 3.1/8" x 
5 -3 /R" Wt. 71ós Cat. Na. 92CUS541 

"CRIMP -ON" 
COAX PLUG 

Cet. Ne. N3C117290 

Quick, Eary plier crimping. No 
Soldering! Strip insulation. 
quas.. M tee to 00.239. For 

RG68 /U 59/U. 

PL-259 
4 for ;1.29 

MINI LECTROS 
MD. VOLTS 

25 IS 
20 25 
SO It 
to 25 
SO 100 
100 IS 
100 5O 
220 25 
300 25 
S00 IS 
SOO 25 

1000 It tono 

LEADS 
Axial 
Axial 
Axial 
Axial 
60151 
A11.1 
Axial 
P.C. 
P.C. 
P.C. 
P.C. 
P.C. 

need 

SALE 
.14 
.17 
.17 
.19 
.21 
.23 
.35 
.32 
.33 
.33 .3 
.35 .9 

order by 

Ct. No. 
92CUS7ta 
and Yahoo 

"SKINNY- TRIMS" 
POTENTIOMETERS 

3/8" square Single turn style Screw 
driv adjust. 20% tolerance. 0.5 
Watt ratings.cermet construction. PC 
leads. SY CAT. NO. AND VALUE 

6 for Type -33 
SINGLE TURN FLAT 

$ 2 49 10 I00 lK SK 25K 2005 
20 200 21t 10K 50K 50041 

Cat. No. 92C113966 SO 500 2.55 IOM 10011 t Mee 

LED 
WATCH 

4GGUTS lolls'( 
S3 (Menial Cat. Me, 

2C US11SC Cat. No. 92CUSIIS 

POLY 
COD'. MAY 

PA KS 
BE 'PHONED' 

P.O. aOX 942- R8 SO. LYNNFIELO, 
MA 01940 Terms: Add 

Pero Postage Rated: Net 30 e: 16171 245 -3828 Retail: 16.18 Del Carmine St. MINIMUM ORDER: 58 Wakefield, MA 

CIRCLE 15 ON FREE INFORMATION CARD 



ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 

C01ViPAT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

i1`I'.;A 1. Proven Quality Factory tested products only, no re -tests 

0V or fallouts. Guaranteed money back. We stand behind our products. 

P,ppvP.j,' 1977 CATALOG NOW AVAILABLE. 
O Sec $1. for your copy 

CATALOG 
most complete catalog of computer products. A must 

C. for the serious computer user. 
STATIC RAM HEADQUARTERS SOCKETS 

PRODU 
STATIC ' RAM BOARDS 

doto 
S-100 32K (uses 2114) Kue 
ASSEMBLED Kit° S Pte/ 
450ns. 599.00 450ns. 539,95 
250n5. 699.95 2500s. 599.95 
Bare Board 49.95 
Bare Board w /all parts less ment. 99.95 

á10016K (uses 2114) KIT (exp. to 32K) 
ASSEMBLED 45Ons. 279.00 
450ns. 325.00 250ns. 299.00 
250ns. 375.00 
Bare Board 49.95 
LOGOSI8K 
ASSEMBLED 
450 ns. 169.95 KIT 45ons. 
250ns. 189.95 250ns. 149.95 

Bare PC Board w /Data $21.95 
Now over 1 year successful field experience 
"Special Offer" Buy (4) 8K 450ns. Kits $117.00 

125.95 

FLOPPY DISK DRIVES 

1. VISTA V -80 MINIDISK 
FOR TRS -80 
* 23% More Storage 

Capacity- 40 Tracks * Faster Drive - 
Up to 8 Times Faster 

2 Drive Cable Add $29.95 
4 Drive Cable Add $39.95 

2. VISTA V-200 MINI- FLOPPY SYSTEM 
*204K Byte Capacity * w /CPM, Basic "E" * One Single Sided, 

Double Density Drive * One Double Density 
Controller w /Case 8 P.S. 

Add to your EXIDY, 
HORIZON, etc 

3. VISTA V -1000 FLOPPY DISK SYSTEM 
* 2) Shugart 800-R 8" Floppy Disks * Controller Card, Cable, 

Case 8 P.S. 
* CPM 8 Basic "E ", 

Instructions 8 Manual 
4. MPI B51.5'/. ",40 tracks . 279.00 
5. Shugart SA400-5 / ", 35 tracks.... 295.00 
6. Siemens /GSI FDD100 -8 8" 375.00 
7. Shugart 800/801R 8" 495.00 
8. PERSCI Model 277 Dual 1195.00 

* Bank Selectable * Uses 4115 or 4116 
200 ns. 

* Write Protect *Power 8VDC, ±16VDC * Phantom * Lowest Cost /Bit 
Exondo 32 Kit (415) Expando 64 Kit )41 16) 

8K 5179.00 16K $248.95 
16K $229.00 32K $389.00 
24K $299.00 48K $469.00 
32K $349.00 84K $565.00 

IMS STATIC RAM BOARDS .psF 
* Memory Mapping * Low Power W- 
* Phantom * Assembled 8 tested 
Recommended by Alphamicrosystems 

250 es. 450 ns. 
8K Static $209.00 $189.00 

18K Static $449.00 $399.00 
32K Static $799.00 $699.00 

ANADEX PRINTER 
Model DP -8000 compact, impact, parallel or 

serial. Sprocket feed, 80 cols, 
84 lines /min., bi- directional. 
New only $895.00 

VERBATIM"' DISKETTES 
tA,t4E * 51/4" Minidiskettes * Qp \ 

Softsector, 10 Sector, 16 Sector r:(090 
* 8 "Standard Floppy Disks * 0.11gS 

Soft Sector, Hard Sector O 
$4.50 Each, 10/41.95 

"Add 4.95 for 10 Pack In Deluxe Disk Holder 

6800 
MOTOROLA EXORCISER COMPATIBLE 
9600 MPU Module w/6802 CPU 5495.00 
9601 16 Slot Mother Board 175.00 
9602 Card Cage (19" Retma Rack Mount) ... 75.00 
9603 8 Slot Mother Board 100.00 
9604 Switchmode System PowerSuppy 250.00 
9610 Utility PrototypiOg Board 36.00 
9616 Quad 8K Eprom Module 
9620 1e Channel Parallel I/O Module.... 295.00 
9622 Serial /Parallel I/O Combo 
9626 8K Static RAM Module 295.00 
9627 18K Static 450ns 495.00 
9630 Card Extender 68.00 
9640 Multiple Programmable Timer 

(24 Timers) 395.00 
9650 8 Channel Duplex Serial I/O 395.00 
96103 32/32 I/O Module 275.00 
96702 32 Point Reed Relay Module 350.00 

8000 BARE BOARDS 
9620-0 $45.00 9603-0 27.00 
9626-0 45.00 9600 55.00 
9650-0 45.00 96103 55.00 
9601-0 50.00 96702 55.00 
Also AMI EVK System in Stock 

APPLE /EXIDY /EXPANDO 
TRS 80 16K- UPGRADE KIT 

* 16K with Jumpers 8 Instructions 
for either Level I or Level II $89.95 

* 16K for Apple II Upgrade $89.95 
Special: TRS80 Schematic $ 4.95 
Ex.: nsion Interface Schematic $ 4.95 

TRS 80 TO S -100 
PET TO S-100 ADAPTER 
Allows Pet/TRS 60 to be interfaced to 
popular S -100 Bus. 
Pet to S -100 Kit $189.95 
Assembled $269.95 
TRS 80 to S -100 HUH 8100 Kit $275.00 
Assembled $355.00 

KEYBOARD ASCII ENCODED 
One time purchase of 
NEW Surplus key- 
boards. From the Singer 
Corporation. The 

,,00000 n ea l .keyboard features 128 ii.;J::iëtiuLNall.é ASCII characters in a 63 
a..s,Lx.,ueare key format, MOS 

encoder circuitry "N" key 
rollover, lighted shift lock, control. escape and 
repeat functions. Ltd Oty 63 KEY $59.96 

UV "Eprom" Eraser 
Model Ult.-11E $04.96 
Holds 4 Eprom's at a time, 
Backed by 45 years 
experience. 
ModeIS- 52T...$219.98 

Professional Industrial Model 

TARBELL FLOPPY INTERFACE 
* 280/8080 5100 Compatible * Uses CPM 
Assembled for Shugart.. SALE $420.00 
Assembled Other Drives 5269.95 
Kit 0179.95 
Bare Board 536.95 (Doc. Add $10.001 

vista Double Density su" Controller 
Assam 9299.00 

SD Versa Room Kit $159.95 
SD Versa Floppy Assembled S189 95 
Tarbel Cassette I/O Kit 5115.00 
Sale a 1771 -01 Floppy Chip $27.95 

BYTE USER 8K EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled 8 Tested $94.95 
Byteuser Kit $64.95 
Bare PC Board $21.95 
Special Offer: Buy 4 kits only $59 95 each 
MR -8 8K w/1 K Ram $99.50 
MR -16 16K w/1 K Ram $99.50 
EPM -1 4K 1702 $59.95 
EPM -2 2708 or 2716 Eprom $69.95 

Z- 80 /Z- 80A/8080 CPU BOARD 
* On board 2708 * 2708 included (450ns.) 
* Power on jump * completely socketed 
Assembled and tested $185.00 
Kit $129.95 
Bare PC Board $ 34.95 * For 4MHz Speed Add $15.00 
8080A Kit 'S 99.95 
8080A Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg $69.95 NOW $52.95 

TARBELL FLOPPY CONTROLLER 
Card assembled and tested for use with Shugart 
Drives $ SALE PRICE only $229.00 

ACOUSTIC MODEM 
NOVATION CAT' 
0.300 Baud 
Bell 103 
Answer, Originate $198.00 

ACOUSTIC COUPLER SPECIAL 
A l MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29 95 

DATA BOOKS COMPUTER BOOKS 
61G Master 4995 Intel MCS 80 Manual .795 

NSC TTL Dag 395 Intel MCS 40 Manuel 495 
NSC Linear 495 AMD 50800 Manual ....595 
NSC Linear Opp Notes II 3.95 AMC, Schottky Datadok 4.95 
NSC CMOS 395 0511 7.105/151 Data 3.95 
NSC Memo, 3 95 GI MOS/L51 Data 495 

pnlel Dalabook 4 95 Had Aretg Databook 495 
Intel ACS 85 Manual. 750 TI Linear Control Data 3.95 
SALE OSSORNE BOOKS SALE 

Ras SW 

Ind to 
Ind to M,croa Vol. 0 .5,40 775 

roa VO,.I aL 775 
8080A Nogamming 
5800 Programming 

850 7]5 
830 .]5 

o Vi ii Some Real M,cropocessa5 w /Bider 30.60 2750 
Vol. III Some Real dog. Deuces *raider ..2060 18.50 
Intro to Micros Vol III. 2Q9C +8.50 

SALE eatmeuII COMPIRSR ROOKS SALE 

unOenMdin° Computers lei. 7.95 
80430Mtrocompulr Expenmenls TT9L 1195 
BeOlnnrg BASIC .. ein 8.95 
Beginners 

Butter Jelly Gude to Computers Tac 895 
8080 Machine Language Programm,rg Tilt 13.95 

Home Computers Vd I H a rdwa,e 7114 655 
Home Computers Vd II Sot+ ware 1064 1+95 
Standup $imlla 190 8.95 

P. O. BOX 17329 Irvine, California 92713 

MICROPROCESSORS 
z_00 etti. 

1895 
5^16501 ,695 

lays 
'302 5 

3 95 
r0 .410H7 1995 

SALE 6066 MN 
5005 14 95 
2901 ,695 
2901. 2495 
5M59900JL 4995 
Cc1600 3995 

M. l99á 
106100 29 95 

.135 66 P -- 2495 
5035 1750 
8755 4995 
V. 6995 

SUPPORT DEVICES 
009511 5. Processor 5,9500 
AM 9511.1 5 1300 ns 2400 
095, 7 01,4 Ca ""die 51 95 

rote-, 1495 
388, 1260 P10, 1045 
3881 , 95 
36621280 CnCr 1045 
3882.4 r,.MHZ, 1a95 
8205 745, 36 Decoder a95 
62,26611'0 450 
8214 Por,5 Int 95 
6216 Bus Dover 42 

6224 Gen 295 
6224.4 1$MH71 9 75 
8226 Bus Do.a. 3 95 
8526 Bus Dover 2 39 
6228 Sys Contra 595 
6238 Sys Com 625 , 

o 
6251 8 95 
82531g 

1,0 
n ,950 

8255 Prop 10 650 
8257 egg DMA 19 50 
6259 Pee 181 1ás0 
6275 CRT Conoco., 74 

6279 Prue Seyboa.d ,<95 
68100 12878 RAM 5 
6820 PM 650 
6821 PIA 650 
6828 Pdr4Y,8t 1100 
6834,1 512 x 8 Edon) 1295 
6850 ACM ' 20 
6852 a1 Max. 9 95 
6045 HOa6505CRT r -,, 3995 
6660 Modern 995 
6861 Modultor ,1 95 
6671A1 GMHZ OSC 2595 
6675 825 
6660 Bus Dover 2 39 
NC68466 1995 
teal5CD 15 RAM 2500 
,622 SCD 256 x 4 RAM 16 95 
1824 CD 31 7 8 RAM 0 
1852 CD be 70 

095 

1854 Uan.. .......... 1095 
1056 CD PO P95 
1657 CD10 695 
6520 PIA 50 
6522 Mull 925 
6530002 
6530 -003 -Iá50 
6530-004 1550 
6530005 1,54 50 
3651 Fri egg Store 95 
3053 F8 Mempryl0 ,495 

IC RAMS 
416/411616Kn6P,m 
Set of 8 416's 
115 8K 116 Pnl.. 
4050 4K x 1 i 16 Rn, 
4060 45 x 1 22 P141 

4096 45 x 1 116 PrnI 
21044KxI116P,n1 
4027 4K x 1 116 P,m. 
5261 1 95 1/03 
5262 1 95 1006L 
5270 495 6605 

52W 11q5 6001 

PROMS 
2706 
r7oe 6 
l7@a 
17025 150 
271658 5995 
2716.5V 128 000 
27585V 2995 
520300 11 95 
5204A0 
68341 
IM 5610 
eaLLSNE3 32 LN 
8251+5512x8851. 16.95 
82512332x8 50 
825126 256 x 4 3.50 
825129 256 x 4 851 350 
525130 512 or IOC) .850 
NSC 0547579 32 e 8 .2 .95 

CHARACTER GEN 
2513-00115V) Ode, 9 50 
251360515V) Lower 1095 
2513710M315VI Lower 14 95 
MC516571 10;5 
MCM 6571A 5 
MC516574 14 50 
MCM6575 I450 

1245 
8P03 

95 
a 25 
4 9s 

0 
95 
75 

24 2599 
21L02450ns , 30 1 25 
21702 25084 1 59 1 55 
2102 ,25 , 5 
2111 375 365 
21121 295 265 
21011 290 270 
2114,250ns 1295 . 1095 
21141.3000s 895 795 
211444110n4 750 675 
4044404, 30000 995 675 
4D44/40414501.. I 50 6.75 
EMM4100A 975 875 
EMMa402 795 725 
EMMaBW 1250 1150 
5,0,CE '95 795 
+POa101a200, 1095 1025 
AMD91404 , 1095 1015 
4 D91]0!1 t295 o 95 
FSC460464,65CCDO,1551595E41n 

01 5 1 75 

5 2 5 3 .0 . 1 9 5 1 3401 735 
650815. 1 CMOS 795 795 
65,615x1CMOS 795 795 
7.109 64 d 
8155 O*/Rame119595 

325 

2t47 Low POwer4KState 1a95ea 

10 5 

145 
110 
3 55 
265 
2 55 
995 
645 
4.7S 
795 
Ale 
795 
6 25 
9 95 

CHARGE COUPLED DEVICES 

l.sneology al a.easoade once , 7 ode Applea 

$18.95 each (reg. 43.00) 

CRYSTALS 
M,0,50,4cessor Tome.eee 7V Orna 

Frequency Price Frequency Puce 
5 95 

95 
5.rá 495 

IT OM, 4,ìs 
585 

14,51. MH7 85 

J:-5155 
154 

9635MHY 150 NI OMH. 
495 Id 

20 51177 
HY 595 11 116..7 

d9á 27 Owl 
495 36051777 

.1r. 595 48 0MHr 

DISPLAYS /OPTO /LED'S 
7SEGMENT CALC CLOCKS 

DL 104 CCI D7 i0/ 1CA, 300 Red 
FND 

1C 

1 357' Red 
FND 500 /503C/ 500' Red 

ND 507 /5101CÁ1 500" Reg 
FND 600 /8031CC1 800' Red 
FND 607 /B101C01 000' Reg 
MAN 3062 500- Green 
HP5082.7731 ICA1 300" Red 
9 Dg11 Rubble Mono Cat Dos.. 
9 D9,t Panade. Drsaay .400- 
9 DN. nu hl 300' 
7.101003 12V Au lo Clock Module 
Bezel for MA1003 edged Finer 
MA1CO2A LED 12 M Clock Modul. 

99 
99 
99 
99 

1 75 
175 

15 
99 
99 
99 
99 

1S.N 
a 95 

10.95 

NIX DISPLAYS 4111C00110 BIYLAVS 
MP 5082 -7310 Red Mee,deeimal .... 15.95 
MP 50827300 Red Nymern 
C1 308 Numeric w/LogN ..6.85 
nL 308 Number * /Loge . ass 
nL 309 Number w /tape .8.95 
nL 311 Heeadeam& 1295 
MAN 20 320' Red Alpha-Numere 595 
MAN 10A 270' Red Alpha ..ere 895 

LAC. OPnOr50LAVtp * 
LEDS RecT Teno*. Green 185 5100 
MU M 2 Photo 0STR HFE 250 30V 99 

4 95 
41125 Photo 95TR HFE 250. 30V 1 29 
47733 Photo Darlington 1 75 

1 95 
195 Fer 1108 Photo ASTRFlal tense SALE. /100 

7 95 
195 

1 50 

9 95 
50 

UARTS / USETS 
R1602B r5V. ,103 395 

A75101366 1261 195 
.51010.1612504V, 695 
.510150 1863 6V1 6 95 
TMS 6011 1áV. 12VI 5 50 
1516402 95 
11576403 895 
1350 US. '195 
16716 As.. 1. 95 
SALE 77114754 N 
B AUD RATE GEN 
M 14411 1195 
4702 
WD194t 

KEYBOARD ENCODERS 
0052376 13 75 
ÁY'5.3600 13 75 
n00165 .9 .95 
74C922 995 
71C923 9.95 

AID 
9 dl Binary 

6101 leal 6,0ary 
6703 0 dl TS 
9400 Val lu Free. Con. 
6750 31/2 D,g l BCD 

1.0878 
6 tel 

0618 B Mt 
DaCOI NO 

uso 
22 OF. 
1350 

7 25 
1395 
3 95 
5 95 
5 95 

ATTENTION KIM USERS 
MSNwxpennon to 5100 12500 5,. /165.1x1 

IM51 t0 KIM Connecta 515 /parr 
IM t 6502 Srrgle Board Computer 17900 
IM t Power Supply. 5995 
IM Memory Rus - Icodsts of OK Ram, 
852716 Ed.. Royammer.l /O etc., 2450C 
IM SOFTWARE 

P kg. de.. (cassette, 12 games 1695 
Help Edlor package Iwssellel 1695 
Help Matting Lost pkg. Kass 1695 
Help Info Rd.., pkg. kasse110 llel 16 95 
Mtrochess I tel 16 95 
Mtroad Asser,bty embly /D,MSSed d11or 2795 
krlerdd Source 144849 

(paper 
net 27 95 

sa 95 

COMPUTER SPECIALS 

001 óOS, ,0 Dogma. e N 7é5óó 
Ex,05.132v 139500 
ADPe 11 w116á 1,9500 
Canp,40la 11 *1165 169500 
TEIPT20811 avpli 499500 
Cnomemco Sys III 599000 
Commodore Pet 79500 
SOW to/120 99500 
ADM3A Assen. 99500 

Cenlr000 3 1 ccsP -1 9500 
Cenlronns 51 595 00 

09 f 
73500 

119500 
104500 
1595 00 
39950P 
539500 
76500 
89500 
82900 

.5000 
39500 
52500 

MONTHLY IC SPECIALS 
LF13508JFETMxe Multi Bdt 895 

CM720tOM4e Condlnln 
1795 
6.95 

CM7045RecisSn$,orVyMChT,mer 2á.95 
ICL1101 3'r Oql ND ILEDI ,95 
IC1621 I deed Reference 1 95 
LM390 Battery OP Audd Amp 31I 00 
LM1830FIa00electa 3/100 
LM1B50G,OUn0Feu11IC 31100 
LM1800 PHese Loch Loop FM Sao 3/1 00 
LM1820AMRado 3/1 00 
D53825 Dual MOS SenM Pmp 2 50 
r4p8L8 4/19 95 +m47EClRam 995 
14080499 2/1 99 NE581 503 

22 Rn Srt Sachet 10/1 00 ,' J56H&Fe, 3/t 99 

11 ]. 

-I ,11W x 

,V4115 
AO 1Yw'4a 

14 F 8 11 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
15 Pon S 550 

as Pon 51025 
24 Pon 5750 

CONNECTORS 
.102501052321 3 25 

113255 Female 3.75 
00 1 25 

wrOlood Sale 5650 
W W. SII KIM 295 

1386 WW ST MOT 650 
,1100 5100 Conned, ale 4 25 
. o s 100 Conneclo. N 325 

CTS DIPSWITCHES 
. ,. a SI 75 CT52008 SI 95 

I ' -5 51 75 C55206,9 5195 
' 152060 Si 75 Cr520610 SI 95 Cr.., 5175 

LIVERMORE BASIC 
ON 655 ROM 

5 51501 ON ROM" 

OUR FACE nn1Y 59500 

NAKED PC BOARDSALE 
280 CPU 111nace, 534 vs 
8060A CPO 3495 
85 Stale RAM ILO9os1 21 95 
65 Static RAM 121141 

1.95 `2K Static RAM 121741 995 
39 95 

Cloo'seIle I /00 Bybee M III 29 95 
85 Elude 127081 21 95 
702 Eppel Beard 3000 

27012716 Egan Ida., 3495 
2708/2.6 Eenn ONMCl 3000 
Realtor, Ceek 34.95 
ACP Rota Bd 13M Cann 1 2795 
Vector 5800 Reto 1995 

1a 8803 11 stl MB 29 95 
AP Extender w/CCnn 1595 
Video Intedace ISSMI 27 95 
Pata11e11ntedace 1á5M1 27.95 
1351ot MotherBnerdOVMCI 32.95 
95001 ManerBoa,dOVMCI 2995 
6 Slol Monier Nxpaaladel 34.95 

WAVEFORM 
GENERATORS 
5036 Funa,20 Gen 395 
MCao2. vc0 z 45 

75 1.77566 
502206 0 nc06 Ful,on Generator 521 

FLOPPY DISK I/O 
1 01 /3 8 kAngode 

0,0371 Nec Foold 
181 Duai Floppy 
t 91 Dual Food, 

TV INTERFACES 
s-I er 8.50 ioxe 15/0 V1deo Intedace 8 95 

Mrcrovener 3503 
1718R Modulator 3500 

27 
49 
39 95 
.95 

ATTENTION 
PET USERS 
6E75epel grown to 5100 

N1t /16000 
PET C10. nedM 
IEEE la mamey expansion a 
IEEE 480 I/o. CaseMro Izo ano 
MMNeI user pod 7 95 /se 
V,deo Pero 

Ad 299:, 
datum du.. Bond 29 95 
Comlrodeoe Petunia, 49 Ps 

ATTN TR5 so USERS 

115 AComn */1151 89 u ,t 
080 Mlnpop0y 395 Or vste 

40 Track DOSPatch on D1sk 10 95 
DnveCable for V80 3995 
Cen,roeea77951,1ace, 1790 
Cenlrnnes 701 Bodged t 579 0 : 

ANADEx DP/3000 99501 
Mcro'Plsznle as Ourck Prmlerl 

395 0i 
Cablelodug,nExpnnsxnl/D 390 
Poww, 5.1716 oullelsl 17 95 
5147Ve 5uppressa/Fn1e, 23 9S 
M<rosofl Fortran on Disk 3250) 
Deed Pane. on Cassette 9900 
Fleolec Pare. on D,Sk 150IX1 
CP. IOrTRSonDisk 1500, 
L,dary 100 1caseves1 995 
Mlcro Chess lusselleb 1995 

TY CHIPS 
ass 

ow, 950 

'1rywfMirGenw 1iM .x. 

i 6 
022] Pian 95 4CM+4505 6 95 cu.1.. 

05á014C c 2/1.99 
7 589 3/199 nr Ideo.,,.. Own ne 

741415 3/199 754525 0/I 999 

6L7M229 77 29 22329 
5 

5]545105N 

.1 4 105111999 9 
owl.. 

,,51000 
OU .x51 5 I.nNhey 0, 

9áN60. .8 .95 SSBCN 3/198 p . Order, our 5100 00 Add 25~. 
y ö P M.84841xr9. 6484 

eh1.-CODlArco .*9ry .. deem. 
nnrn.0 Rd. ..,.dG Lox doe. 

ne. 
en N I Smon a.. 

Isnlpment Odd 35 cents la OC, 
Rego prrOli may .any from Man Order 

ncong rAl,cere,rg 
subtecl lo charge 

ATTENTION 
APPLE II USERS 
Apple 11 */165 5750501 
ISK 

d Floppy Di. i 
89 95 flo m. . 59500 

Moody e sk II 49500 
m a Card 18000 

Phone (714) 558 -8813 
TW X: 910. 595.1565 

CIRCLE 2 ON FREE INFORMATION CARD 

Retail Store Open Mon. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana, CA 92705 
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FAIRCHILD RED LED LAMPS 
aFLV5057 Medium Size. Clear Case. RED EMITTING These are not 
retested off -spec units as sold by some of our competition These are 
factory prime. first quality. new units 

10 FOR $119 

50 FOR $495 
"WE BOUGHT 250,000 PCS." 

THE COLOSSUS" 
FAIRCHILD SUPER JUMBO LED READOUT 

A full .80 inch character. The biggest readout we have 
ever sold! Super efficient. Compare at up to $2.95 each 
from others! YOUR CHOICE 5149 
FND 847 Common Anode EA 

FND 850 Common Cathode (6 for $6.95) 

NATIONAL SEMICONDUCTOR 
MILITARY TIME FORMAT 

PupPto` / 
/7 /7 n 

JUMBO CLOCK MODULE 
$495 

REG. 89.95 

ADD $1.95 FOR 
AC VFW 

ZULU 
500 /o OFF SALE! 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

PERFECT FOR USE 
WITH A TIMEBASE. 

EXPERIMENTER'S CRYSTAL 

16K X 1 Bits. 16 Pin Package. Same as Mostek 4116 -4.250 NS access. 410 NS cycle 
time. Our best price yet for this state of the art RAM 32K and 64K RAM boards 
using this chip are readily available. These are new, fully guaranteed devices by a 
major mfg VERY LIMITED STOCK! 

"MAGAZINE SPECIAL" - 8 For $79.50 
FAIRCHILD PNP 

"SUPER TRANSISTOR" 
2N4402 TO -92 Plastic Silicon PNP 
Driver High Current VCEO -40 HFE -50 
to 150 at150MA FT- 1SOMHZ Asuper 
BEEFED -UP'- Version of the 2N3906 

8 FOR $1 

FET SALE! 
2N4304. Brand New 

N Channel, Junction Fet 
BVGDO -30V TOSS -15 MA Typ. 
1500 uMHOS. TO -18 Plastic 

Case. Mfg. by Teledyne. 

6 FOR $1 

Digital 
P. O. BOX 401247 

G.I. FULL 
WAVE BRIDGE 
4 AMP 600 PIV 
3/4 In. Square 

With Lugs, #LM -1 
754 ea. 3 For $2 

MA1008D 
BRAND NEW! 

FEATURES 
FOUR JUMBO 'n INCH LED DISPLAYS 
24 HR REAL.TIME FORMAT 
24 HR ALARM SIGNAL OUTPUT 
50 OR 80 Hz OPERATION 
LED BRIGHTNESS CONTROL 
POWER FAILURE INDICATOR 
SLEEP & SNOOZE TIMERS 
DIRECT LED DRIVE (LOW RFII 
COMES WITH FULL DATA 

COMPARE AT UP TO TWICE 
OUR PRICE! 

262. 14414HZ. This frequency is 2 

to the 18th power. Easily divided 
down to any power of 2. and even 
to 1 HZ New by CTS -Knight. A SS 

va ue 

$1.25 each 
4.00 MHZ - $1.75 

MOTOROLA POWER 
TRIAC 

TO -220 CASE 
15 AMP 400 PRV 

SPECIAL: 
o 

is 
'4, each 

5 FOR $3.95 

MANUFACTURER'S CLOSEOUT! 

TOSHIBA POWER AUDIO AMP 
5.8 Watt RMS Typical Output. 50 to 
30,000 HZ + 3 DB. For CB's, tape 
decks, PA's; etc. Works off of a single 
supply voltage from 10.5 to 18 VDC. 
10 Pin plastic DIP with special built in 
heat sink tab. Perfect for use on 
12VDC. With Data. 

COMPLEMENTARY POWER TRANSISTORS 
SILICON NPN AND PNP. TO -220 CASE. 
VCEO - 40V PD - 30 WATTS 
FOR AUDIO POWER AMPS, ETC. 

YOUR CHOICE 

3 FOR $1 
ANNOUNCEMENT: 

To better serve our customers we are splitting Digital Research Corp of 
Texas into two operating sections: PARTS AND COMPUTERS. We feel this 
change will allow us to offer you lower prices, better service. and many more 
new products Continue to order parts. clock modules. etc. from D.R.P. P.O. 
Box 401247 Garland. TX 75040. to order computer parts and computer kits 
order from Digital Research' Computers P 0 Box 401565 Garland. TX 
75040 

TIP29 - NPN 
TIP30 - PNP 

EXPERIMENTERS HEATING PLATE 
Large Manufacturers Surplus. 51/2x101/2 In. Made of 3/8 in. 
tempered glass with heating element laminated on back. Works 
off 120 VAC. Protected by thermostat and two thermal fuses. 
Rated 120 Watts. Use for any heating applications. Perfect for 
heating ferric chloride to increase PC board etching efficiency. 

Units are brand new, non -submersible. 
WHILE THEY LAST - 2.99 each 

Research: Parts 
(OF TEXAS) 

GARLAND, TEXAS 75040 (214) 271 -2461 

TERMS: Add 5o¢ postage, we pay balance, Orders under 
$15 add 75¢ handling. No C.O.D. We accept Visa, Master - 
charge, and American Express cards. Tex. Res. add 5% Tax. 
Foreign orders (except Canada) add 20% P S H 90 Day 
Money Back Guarantee on all items. 

SUBSCRIBE 
AND SAVE! 

Get every excitement -packed issue 
of Radio -Electronics delivered to 
your door. And save money, too - 
up to $9 off newsstand prices! Use 
the handy coupon and subscribe 
today! 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 
BOULDER, COLO. 80322 (please print) 

Name 

Address 

City State Zip Code 

Indicate the offer you prefer: 
i Year -12 Issues ONLY $9.98 (You save $2.02 off 
newsstand price.) 
2 Years -24 Issues ONLY $19.00 (Save Morel 
$5.00 off newsstand price.) 

Payment enclosed Bill me 
Check here If this Is a new subscriptIon. 
Check here If you are extending or renewing your 
subscription. 

Extra Shipping: Canada $3.00 per year, all other 
countries $5.00 per year. 41H9 

HOUSE MARKED SPECIAL ' 

DARLINGTON 
POWER TRANSISTOR 

16 Amps 60 Volts 150 Watts 
Similar to MJ4030 PNP $1.50 each 

TOP MJ4033 NPN Specify NPN or PNP 

HEAVY DUTY 
12 VOLT RELAY 

Cleor Plastic Enclosed 

2 
POT 

mp Contacts 

$3.00 each 

lu 

I % 

ALLIED CONTROL 

Miniature P.C. Relay 

NMPC- 4C00 -12VDC 

12 VDC @ 960 MW 

150 ohms 

$2.50 each 
10 MEG POTS -',=, 

3 Lon 1/4 

3/8" /8 "Long Snalt an M 
4 for 31.E 

P.N.P. GER. TRANSISTOR 
261038 TO - 39 

40 volts 8 amps 20 watts 

51.00 each SPRITE COOLING FAN 
Used But Fully Tested 

115 vac 9watts 

x 1 5/B" 

Çf31 

3"x31/8' 

58.00 each 

N.P.N. SI. TRANSISTOR 
266307 TO -3 
300volts 8 175 wads 

52.00 each 

MAGNETICALLY 
ACTUATED SWITCH 

N. 0 W /Magnet Engaged 

Installs in '/" Hole // 
Magnet Included r 

754 each 

RHEOSTATS 
4ohms 100 watts $2.00 each 

25 ohms 25 watts 

_51.00 each 

lk ohm 25 watts 
4 7 51.00 each 

ALCO 
MINIATURE 

SWITCH 
'PDT 

6 amps @ 125 volts 

51.15 each 

MALLORY 
COMPUTER GRADE 

150,000MFDI5VDC 
3" Oio. 5" High 
180 Surge $3.50 each 

ALL ELECTROAICS 
SEND FOR OUR 

905 S. Vermont Ave. 
Los Angeles. CA 90006 

(213) 380 -8000 

Store & Warehouse Hours 
9 AM - 5 PM 

Monday thru Friday 

CORP. 
FREE FLIER 

Quantities Limited 
Min. Order $5,00 
Add $1.50 Shipping USA 

Colit. Res. Add 6% 
Some Day Shipping with 
Cert . Check. or M/0 
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Our device is a "MOTION DETECTOR" in 
the true sense of the word. It detects motion for 
a distance of 8 feet (minimum), in a cone with a 
base of 2 ft. The secret is in the ultra complex 
LSI chip. The device is completely self con- 
tained in a case 6" x 3%" x 2" and is powered by 
4 "AA" Nicad cells. NOTHING ELSE is needed 
for the device to perform its basic function. 

There are 2 operating modes. Mode 1 is audi- 
ble. When the device to triggered, an audible 
"whoop" alarm is sounded. In the (silent mode, 
any motion activates a time delay (adjustable), 
which then can activate any kind of alarm, 
such as remote siren, noise maker, telephone 
dialer, tape recorder etc. 

Miniature "MOTION DETECTOR ". Com- 
plete and operating, includes batteries and 
charger, but does not contain the silent- remote 

i feature in above 2 versione. 21/x" x 314" x 1 ". 
Cigarette pack size. 
MODEL 1K "MOTION DETECTOR" 

kit with data $24.50 MODEL 1 

"MOTION 
batteries and 

charger $69.50 
MODEL 2 Complete Miniature 

MOTION DETECTOR with batteries and 

M1137 "M f°ÌÓ6 DETECTOR" 
on board with capacitors 

ACCY. 1 Set of 4 Nicad batteriee 
ACCY. 2 Charger for 4 Nicad bat- 

teries $5.95 

COD'S MAY BE PHONED! 
TERMS: Add Postage 
RATED: Net 30 
PHONE: (617) 631 -7434 9:00 A.M. to 4:30 P.M. 
MINIMUM ORDER: $10 
Maetercharge and Visa accepted. 
When ordering, always use catalog number, 
type no., the name of the magazine you are 
ordering from and the month. 

$39.50 

$4.50 

_ TEK -EL Corp. 
P.O. Box 7619 

Marblehead, Mass. 
01945 

I 111/ 
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FREQUENCY COUNTER KIT 

Outstanding Performance 

Incredible Price 
$8995 

CT-50 

The CT =50 is a versatile and precision frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT -600 option. Large Scale 

Integration, CMOS circuitry and solid state display technology have enabled this counter to 
match performance found in units selling .for over three times as much. Low power 
consumption (typically 300 -400 ma) makes the CT -50 ideal for portable battery operation. 
Features of the CT -50 include: large 8 digit LED display, RE shielded all metal case, easy 
pushbutton operation, automatic decimal point, fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout or overload. And, the best feature of all is the 
easy assembly Clear, step by step instructions guide you to a finished unit you can rely on. 
Order your today! 
CT -50. 60 mHz counter kit 
CT- 50,WT, 60 mHz counter, wired and tested 
CT -600. 600 mHz scaler option, add 

CAR 
CLOCK 2 02 

The UN -KIT, only _ 
5 solder connections ismoosess - 
Here's a super looking. rugged and accurate auto 
clock .which is a snap to build and install Clock 
movement is completely assembled -you only solder 
3 wires and 2 switches. takes about 15 minutes' 
Display is bright green with automatic brightness 
control photocell- assures you of a highly readable 
display. day or night Comes in a satin finish an- 
odized aluminum case which can be attached 5 

different ways using 2 sided tape Choice of silver, 
black or gold case (specify) 
DC -3 kit. 12 hour format S22.95 
DC -3 wired and tested S29.95 
110V AC adapter $5.95 

Under dash 
car clock 
12 24 hour clock in a beau- 
tiful plastic case features. 6 
jumbo RED LEDS. high accuracy (1 min mo ). easy 3 

wire hookup. display blanks with ignition, and super 
instructions. Optional dimmer automatically adjusts 
display to ambient light level 
DC -11 clock with mtg. bracket $27.95 
DM -1 dimmer adapter 2.50 

PRESCALER 
Extend the range . of your 
counter to 600 mHz Works 
with any counter. Includes 2 

transistor pre -amp to give super sens. typically 20 
my at 150 mHz. Specify 4- 10 or *100 ratio. 
PS-1B, 600 mHz prescaler $59.95 
PS -1 BK, 600 mHz orescaler kit 49.95 

SPECIFICATIONS: 
Frequency range 6 Hz to 65 mHz, 600 mHz with CT -690 
Resolution 10 Hz (,, 0.1 sec gate, 1 Hzy, 1 sec gate 
Readout 8 digit, 0.4" high LED. direct readout in mHa 
Accuracy adjustable to 0.5 ppm 
Stability 2.0 ppm over 10° to 40° C, temperature 

compensated 
Input BNC. 1 megohm /20 pt direct. 50 ohm with CT -60C 

Overload: 50VAC maximum, all modes 
Sensitivity: less than 25 my to 65 mHz, 50-150 my to 630 

mHz 
Power: 110 VAC 5 Watts or 12 VDC (ri 400 ma 
Size 6" a 4" x 2 ", high quality aluminum case. 2 lbs 
ICS: 13 units, all socketed 

589.95 CB -1, Color TV calibrator- stabilizer 
159.95 DP -1, DC probe, general purpose probe 
29.95 HP-1, High impedance probe. non- loadir 

OP -AMP SPECIAL 
741 mini dip 12/52.00 
B1-FET. mini rip ;i . 

10/$2.00 

VIDEO TERMINAL 
A completely self- contained, stand alone video ter- 
minal card. Requires only an ASCII keyboard and TV 
set to become a complete terminal unit. Two units 
available, common features are: single 5V supply. 
XTAL controlled sync and baud rates (to 9600). 
complete computer and keyboard control of cursor. 
Parity error control and display. Accepts and gener- 
ates serial ASCII plus parallel keyboard input. The 
3216 is 32 char. by 16 lines. 2 pages with memory 
dump feature. The 6416 is 64 char. by 16 lines, with 
scrolling, upper and lower case (optional) and has 
RS -232 and 20ma loop interfaces on board. Kits 
include sockets and complete documentation. 
RE 3216, terminal card $149.95 
RE 6416, terminal card 
Lower Case option, 6416 only . 

Power Supply Kit 
Video /RF Modulator, VD -1 

Assembled, tested units, add 

189.95 
13.95 
14 95 
6.95 

60.00 

CALENDAR ALARM CLOCK 
The clock that's got it all. 6 -. 5" LEDs. 12 24 hour. 
snooze. 24 hour alarm, 4 year calendar, battery 
backup. and lots more The super 7001 chip is used 
Size. 5x4x2 inches. 
Complete kit. less case (not available) 
DC -9 $34.95 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power 
gain. 1W in for 8 out, 2 in for 15 out. 4 W in for 30 out 
Max. output of 35 W. incredible value, complete with 
all parts, less case and T -R relay. 
PA -1. 30 W pwr amp kit $22.95 
TR -1, RF sensed T -R relay kit 6.95 

Ramsey's famous MINI -KITS 
FM WIRELESS MIKE KIT 
Transmits up to 300' 
to any FM broadcast 
radio. uses any type of 
mike. Runs on 3 to 9V 
Type FM -2 has added sen- 
sitive mike preamp stage. 
FM -1 kit $2.95 FM -2 kit 54.95 

COLOR ORGAN /MIISIC LIGHTS 

See music come alivei 3 different 
lights flicker with music One light 
for lows. one for the mid -range and 
one for the highs Each channel 
individually adjustable. and drives 
up to 300W Great for parties. band 
music. nite clubs and more 
Complete kit. ML -t $7.95 

LED SLINKY KIT 
A great attention getter which alter- 
nately flashes 2 jumbo LEDs Use 
for name badges. buttons. warning 
panel lights, anything. Runs on 3 to 
15 volts 
Complete kit. BL -1 52.95 

VIDEO MODULATOR KIT 
Converts any TV to video monitor. 
Super stable. tunable over ch 4 -6. 
Runs on 5 -15V. accepts std video 
signal Best unit on the market' 
Complete kit, VD-1 56.95 

TONE DECODER 
A complete 
tone decoder on 
a single PC board 
Features. 400 -5000 
Hz adjustable range via 
20 turn pot. voltage regulation. 567 
IC Useful for touch -tone decoding 
tone burst detection. FSK. etc Can 
also be used as a stable tone en- 
coder Runs on 5 to 12 volts. 
Complete kit. TO -1 55.95 

WHISPER LIGHT KIT 
An interesting kit. small mike picks 
up sounds and converts them to 
light The louder the sound the 
brighter the light Completely self - 
contained. includes mike. runs on 
110VAC. controls up to 300 watts 
Cmmolete kit. WL -1 56.95 

ramsEU EIEcfro1i35 
BOX 4072, ROCHESTER, N.Y. 14610 

$1495 
1295 
15.95 

FM MINI MIKE KIT 
A super high performance FM 
wireless mike kit' Transmits a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
built in electret mike Kit includes 
case. mike, on -off switch. antenna, 
battery and super instructions This 
is the finest unit available 

FM -3 kit 512.95 
led and tested 16.95 

000CLOCK KITS 

.v our Best Seller 
your Best Deal 

SUPER SLEUTH 
A super sensitive am- 
plifier which will pick 
up a pin drop at 15 feet' 
Great for monitoring baby's room or 
as general purpose amplifier Full 2 

W rms output, runs on 6 to 15 volts. 
uses 8 -45 ohm speaker 
Complete kit, BN -9 $5.95 

POWER SUPPLY KIT 
Complete triple regu- 'I 
lated power supply pro- 
vides variable 6 to 18 
volts at 200 ma and + 5V at 1 

Amp Excellent load regulation, 
good filtering and small size Less 
transformers. requires 6 3V p, 1 A 
and 24 VCT 
Complete kit. PS -3LT $6.95 

SIREN KIT 
Produces upward and downward 
wail characteristic of a police siren 
5 W peak audio output, runs on 3 -15 
volts. uses 3 -45 ohm speaker 
Complete kit. SM -3 $2.95 

PHONE ORDERS CALL 
(716) 271-6487 

Try your hand at building the finest looking 
clock on the market. Its satin finish anodized 

aluminum case looks great anywhere. while six 4" 
LED digits provide a highly readable display. This is a 

complete kit. no extras needed, and it only takes 1 -2 
hours to assemble Your choice of case colors 
silver, gold, bronze. black, blue (specify) 
Clock kit, 12'24 hour, DC -5 $22.95 
Clock with 10 min. ID timer. 12, 24 hour. 

DC -10 27.95 

Alarm clock. 12 hour only,'DC -8 24.95 
12V DC car clock. DC -7 27.95 
For wired and tested clocks add S10 00 to kit onice. 

Hard to find PARTS 
LINEAR ICs REGULATORS 
301 S 35 78MG $1 25 

324 1.50 723 50 
380 1.25 309K 85 

380 -8 75 7805 85 
555 .45 78L05 25 
556 .85 7905. 1 25 

566 1.15 7812 85 
567 1.25 7912 1 25 

1458 .50 7815 85 
3900 .50 TTL ICs 
CMOS ICs 74500 - 35 
4011 .20 7447 65 
4013 .35 7475 50 
4046 1.85 7490 50 
4049 40 7419511 ' 1 35 
4518 1.25 SPECIAL IC. 
5369 1.75 11C90 13.50 
TRANSISTORS 10116 ' 1.25 
2N3904 type 10 1 00 4511 2.00 
2N3906 type. 10 1 00 5314. 2.95 
NPN 30W Pwr 3 1 00 5375AB 2.95 
PNP 30W Pwr 3 1 00 7001 6.50 
2N3055 60 4059- N 9.00 
UST 2N2646 type 37200 7208 17.95 
FET MPF102 type 3ß.O0 LEDs 
UHF 2N5179 type 3/2.00 Junrtio red 8/1.00 
MRF -238 RF 11.95 Jumbo green 6 /1.00 
SOCKETS Jumbo yellow 8/1.00 
8 pin 10 /.00 Mini red 8/1.00 
14 pin 10/2.00 Micro red 8/1.00 
16 pin 10/2.00 BiPo ar .75 
24 pin 4/2.00 FERRITE BEADS 
28 pin ' 4/2.00 With info, specs 15/1.00 
40 pin 3/2.00 6 hole balun 5 /1.00 

TERMS: Satisfaction guaranteed or money 
refunded COD. add 51.50 Minimum order, 
$6 00 Orders under $10 00. add 5.75 Add 

weer. 5% for postage, insurance, handling Over - 8® seas, add 15 %. NY residents. add 7% tax 
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ULLE1 iicïmrncø 
SE-01 SOUND EFFECTS KIT 

ALL PARTS 

COMPLETE 
INSTRUCTIONS 

QUALITY PLATED 

& DRILLED BOARD 

IC SPECS INCLUDED 

RUNS ON ONE 9- 

VOLT BATTERY 

SMALL 3l/2" x 5" 

e $16.95 
LESS SPEAKER 

& BATTERY 

76477 CHIP IS 
INCLUDED. EXTRA 

CHIPS $2.95 EACH 

OTHERS WILL SELL YOU THE CHIP. BUT ONLY BULLET 
CAN FURNISH YOU A COMPLETE KIT OF ALL THE PARTS 

YOU NEED TO PUT THE T.I. 76477 SOUND CHIP 
THROUGH ITS PACES! WE INCLUDE SPECS AND 

PROGRAMMING CHARTS. YOU WILL BE AMAZED AT THE 

THOUSANDS OF SOUND EFFECTS YOU CAN PRODUCE 

WITH OUR KIT! MAKE PHASOR GUN. STEAM TRAIN. 
GUNSHOT AND OTHER SOUNDS. BOARD HAS AUXILLARY 
PULSE GENERATOR. COMPARATOR AND MULTIPLEX OSC 

FOR EVEN MORE VERSATILITY. 

P. O. BOX 401244R 
GARLAND, TX 75040 
214/278-3553 

7 WATT AUDIO AMP KIT 
SMALL. SINGLE HYBRID IC AND 

COMPONENTS FIT ON A 2" x 3" PC 

BOARD (INCLUDED). RUNS ON 12 VOC. 

GREAT FOR ANY PROJECT THAT NEEDS 

AN INEXPENSIVE AMP. LESS THAN 3 °/e 

THD @ 5 WATTS. COMPATIBLE WITH 

SE -01 SOUND KIT. $ 5.95 
6 DIGIT AUTO /VAN CLOCK 

LARGE '/2" CHARACTERS (LED) 

QUARTZ XTAL TIMEBASE 

ALARM & SNOOZE OPTIONS 

NOISE FILTERING 44: 
EASY TO ASSEMBLE 

45 /e " x 3" x 11/2" 

DRILLED & PLATED PC BOARDS 

COMPLETE KIT 

12 VDC $1695 
ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO 
ELECTRIC EYE. USE UP TO 25 FT. APART. 
COMPLETE KIT. ALL PARTS 
& PC BOARDS. $21.50 

NO COD'S 

SEND CHECK. M.O.. 

M.C. OR VISA 4k 
ADD 5% FOR 

SHIPPING 

CATALOG FREE UPON REQUEST 

ORDERS UNDER SIO 
ADD 75c 
TEX. RESIDENTS ADD 
5% SALES TAX 
FOREIGN ADO IO °iá 

PARTS 
301 OP AMP 8 LEAD CAN 3/1.00 
723 VOLT REG. 10 LEAD CAN .50 

'13741 FET INPUT 741 MINI OIP 3/1.10 
30.000 @ 15V COMPUTER GRADE 2.10 

2N4400 NPN GEN. PURPOSE 8/1.00 
2N4402 PNP COMPLIMENT 8 /1.00 
2N6028 P.U.T. W /SPECS .50 
LM380 2W AUDIO IC W /SPECS 1.09 

LM377 DUAL LM380 W /SPECS 2.50 
'7815 VOLT REG. IA 15V .69 

'725 LOW NOISE OP AMP .99 

IL -I OPTO ISOLATOR MINI DIP .60 

MEM 631 DUAL GATE MOSFET. 

0100E PROTECTED. SIMILAR 
TO 40673 .50 

MV1624 VARICAP DIODE 10 PFD .49 

IN4003 lA 200V 0100E 15/1.00 
TIP30 TAB PNP POWER 3/1.00 
MC1351P FM IF. DISC IC .50 

'INDICATES ITEM IS "HOUSE NUMBERED" 

LED'S 
JUMBO GREEN 

JUMBO RED 

MEDIUM RED (1 /e ") 
MEDIUM GRN OR YELLOW 

4/.89 
5/.89 

.15 

.16 

Electronic Warning Flasher Kit 
This battery operated device 
continuously emits bursts of 
intense light. Great for bicycl- 
ists, skiers, boaters & campers. 
Comes with all parts, quality PC 
board and easy-to understand in- 
structions. Uses high- output xenon 
flash tube which flashes 2 times per 
second when batteries are fresh. 66.95 

C23207 

T.V. Game Special 
Reject "Video Olympiad" TV 
game units. Play 3 exciting 

ç color TV games, with on- 
screen digital scoring and rea- \ t.) 
listic sound effects. You re- 
pair and save ! 

C23872 $ 8.95 

Wheel of Fortune Kit 
Popular game device uses 
LED's, transistors & IC to 
give the effect of a bright red 
ball spinning around numbers. 
Unit emits a clicking sound 
as ball spins and finally 
stops on a number. Incl. 
all parts, faceplate & PC 
board. C23806 

0°O 
C1),.. ® ®G, t 

$ 8.99 

Strobe Kit 
Complete variable 
rate strobe light 
kit. Contains all 
parts, line cord, 
PC board and in- 
structions. 117V. 

C23071 $ 7.50 

6KV 
Trigger 
COI L. 
To fire 
xenon 
flash 
tubes. 
C23474 89c 

Reject Earadio 
Rejected for _ 

various reasons. [. 
We are offering 0"--- 'ítÜ 
these sets "as -is" 0d 
at tremendous savings. 
We send a block diagram 
of the radio IC with the 
reject set. W/O batteries. 

C23786 s2.49 

Strobe Tube 
Assortment 
Brand new facto- 
ry prime strobe 
tubes. 5 tubes, 
w/ schematics. 
C23280 $3.00 

Tube Special 
6SN7 
7AK7 
12AU7 
12AH7 
12AT7 

C23696 
C23697 
C23698 
C23699 
C23700 

YOUR CHOICE( 

2 for $1.00 

Minimum order $5.00 
Please include $1.00 for postage 

CHANEY Visa, MC and COD accepted 

electronics inc Phone orders are welcome 

P.O. BOX 27038 , DENVER, CO. 80227 1303) 781 5750 

Send for our free giant catalog of unique items l" 

FREE KIT Catalog 
.A UTOR ANGE DIGITAL CAP -METER 
KIT. Still the best for only $74.95 

Phone 415 -447 -3433 
Write or YLone for FREE CATALOG. 
Average 1 11»nute Sa tur d.ly call iv ¿1 /. 

DAGE 

contains 
TEST 8 

EXPERI - 
MENTE R'S 

EQUIP. 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

YOUR PHONE 
CALLS ON TAPE 
Record incoming and outgoing calls automatically « 
with this all solid state unit connected to your ` Air 
telephone jack and tape recorder. Starts record. 

ing when phone is lifted. Stops when you hang l' 1 s 

up, making a permanent record. Easily installed. Y /.r' 
No extra monthly phone charges. FCC APPROVED 

`, 
2 -1 4 3 1.3 4 3 3 4 $24,50* / 
It 

2a 4 3 3 4 3 1 2- 

Self contained solid state. 

able sensitivity. Recorder activated 
or other sounds. Uses recorder 
remote mike. Great for home, 

VOICE 
ACTIVATED 
CONTROL 
SWITCH 

Excellent adjust- y 
by voices /. 
mike or 

business, etc. ` $24.95 
lcc APPROVED AMAZING ELECTRONIC .. 

MICRO MINI MIKE 
®I 

l 

";;;(7,1! 

`c 
2 

$18.95 

- 

1 

Among world's smallest, solid slate, self contained 
WIRELESS MINE. Mercury Bat. turn. Picks up most 
sounds and transmits without wires up to 300 ft. thru 
FM Radio. Tuneable. Use as mike, ampf., alarm 8 alert 
system, baby sitter, hot line. etc. (*Plus $1.00 Pstg. 8 
Hdlg.) Money back guarantee. California residents add 
tax. Free data. Mail order. Visa, M /C, Cod's o.k. Quantity 
discount available. AMC Sales, Dept. 19. 9335 Lubec 
St., Box 928, Downey, Calif. 90241 Phone (213) 8698519 

SFITEI ILdTE TU 
GET 50 CHANNELS! 

II's all true! No matter where you live 
receive movies. sports, pay television. 
sports from around the world! 24.h our 

iroT eié 
:giCr çoraytstal 

Ou,cws aeA design 
!nlormation. wnd 397.05. 

a 

SPACECOAST RESEARCH 
Dept. e, P.D. Iota 44Z Altamonte Springs, FL 32701 TeChno109Y 

YOU'RE UNDER SURVEILLANCE!! 

A HOST OF PEOPLE, AGENCIES, AND COMPUTERS 
ARE BUSY SPYING ON YOU AND YOUR BUSINESS 
EVERY DAY, OFTEN ILLEGALLY... . 

HOW TO STOP IT OR DO IT BACK! 

L_ 

JR 

3 J UOL: L 7 

a&NE11111 
A Large Format (8t/ " x 11 ") Quality Paperback, 240 Pages 

BUGGING 
WIRETAPPING 
TAILING 
OPTICAL AND 
ELECTRONIC SURVEILLANCE 
SURREPTITIOUS ENTRY 
DETECTIVE TECHNIQUES 
WEAPONS 
COUNTERMEASURES 

"A VIRTUAL ENCYCLOPEDIA ON SURVEILLANCE 
EVERYTHING YOU'VE ALWAYS WANTED TO 

KNOW ABOUT SPYING." - 
PLAYBOY MAGAZINE 

$11.9.5 

With this order 
FREE SHOPLIFTING BOOKLET FOR DETECTIVES-plus other 
Investigative materials. 

QUIMTRONIX 
Postpaid -P.O. Box 548 -RE 
Seattle, Washington 98111 
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HICKOK TEST INSTRUMENTS 

H 1 C KO K Oscilloscopes 
30 MHz Dual Trace 

New Digital 
Mini - Multimeter 
Lowest 
Price 

Reg. $995.00 
MODEL 532 

Our Price $845.75 incl. probes 

MODEL LX303 

Big 1/2" high LCD 
display 

Use indoors or out 

200 hour 9V battery life 

Auto zero, Polarity, 
Indication 

100 mV DC F.S. sensitivity 
19 ranges and functions 

15 MHz Dual Trace 
MODEL 517 

Reg $695.00 
Our Price 

$590 
00 

incl.probes 

15 MHz 
Triggered Sweep 

Our Price 

MODEL 515 
Reg $495.00 

11111, 11111 

$425.75 incl. probes 

Call TOLL FREE 

(800) 645 -9518 
In N.Y. State call (516) 752 -0050 

"We Will Beat Any 
fldvertised Price" 

Before you buy, check our prices... a 
FoROxuN 

RADIO SUPPLY CO., INC. 

855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER 
Master Charge, Bank Americard, Visa, C.O.D.'s accepted. 

FREE 

MOM 
ADD $3.00 TO COVER 

SHIPPING, HANDLING 

& INSURANCE. N.Y. 

Res. add approp. 
sales tax. 

Send for new 1979 catalog of over 3,000 items ... 164 pages of test equipment, 

CB tools, tubes, components and electronic supplies. 

Sinclair 
P0M35 digital MultiMeter 

342 digit resolution 
Sharp, bright LED display 
Automatic polarity selection 
All purpose versatility 

Reg. $59.95 $52.95 
:I<PRCCISION 

B ErvC OF1 
TV- VTR -MATV 
and Video Analyzer 

G CONTINENTAL 

100 MHz 8 -Digit Counter $119.00 iy Iedbuu 

Nnw AraiAvA PS500 500MHZ Prescaler 52.9 
CODEA-PHONE BSR Changer 

Telephone 
Digital 

Capacitance Meter 

PKPRfCIS10N 

Model 

Overhead Protected Battery m 
AC operat,on r high 150 Oisplav 

Auto 2ermng Model 2800 

comes complete wnh te:, $85 
earls, operating manual and snare Ius, 
Model 2810 $110.50 

$875.00 s9í500 

Model 
MAX 100 

Answering Accessories 
Devices \ $29.95 

$249.95 4w, W'reTOt, do d Mone 

Model 1500 Model 1400 5199.95 BBB 

Weller Xcelité 
Logic Monitor=O= 

aea..r .g+ An,., 
II Illendf.MllSIM1ltllOrn+, 

Model MS 15 

veo 0318 00 

$269.95 AA,:I- 
Battery or tine opera.. 
Automatic and Idle sync modes 

Power conso mpuon less than 15 W 

Raw AVAILABLE 

Dual 1 race version t169.95 
Model MS 215 Req. 5435.00 

5G 
Mode -~ l Logic Probe 

wrIts. $40.00 
Oei Sfl ,se. 

Men, ie y spa, '0., I)II ilf lilt 

BEP Je Go F=t 

POCKET CRICKET 

TRANSISTOR /FET TESTER 

Reg. 5175.00 $99.95 
TF 40 

Service Master Attache Style 

I unos - 1B00 

$27.95 
Model 7500 Cordless 

Soldering Iron $17.95 

Model 5800 Thermal Sp, 

Chum Tesler 522.50 

Tool Kit Tool Cases 
Mode 

Model 99SM MOSCI TC 100 ST 

$42.95 Roll Kit 
$269.95 15.95 

LEADER 

0 MHz. 
ual Trace 

KPRECISION I 

Atld, subtract modes on 

CH ISCHI R 

Frpn, panel % Y n e xu i 

, n5er a n,,.. 

en $/8995 

' $654.56 
with accessories 

Auto Stereo 40 Watt 
Power 
POW -40 95 Reg 839 r 

Magni ier 
LAMP r 
Model MG IOA 

$49.50 
VOM Multimeters 
20K ohm /v $19.95 

'. 700 Series 
P,ecmon ground and pobshed 
magmhcanon lens Uses 

77W T 9 Cnoime lluvrescenr 

1K ohm v 9.95 

SUPER 
SPECIAL 

Model 
1827 

30MHz 
Portable 
Frequent 
Counter 
Reo 5120.0$ 

$59.95 

Attach 
Tool 
Case`us 
with 2 
Removable Palle 

$8000 $65 00 
Reg 889.00 YJ 

In -Dash 
AM /FM 8 Track 
Stereo 
C-771 

3 -W y, 
3 -Way if 
Speaker 
20 n/ reramm magnet 

$14.95 
!4 RECISIOM 15MHz 

3" Dual Portable 
Trace . 

Scope `' Model 1432P 

Rey S780 00 

° er(PRfCISION 

$663. 
with probes 

Wale 
ontrolled 

ut 
$45 00 

pulp 
Soldering 

Madelw0CP N 

Station 

Call TOLL FREE 
(800) 645 -9518 

FRE 
1979 

Catalo 
For N.Y. State cat, 
15161 752-0050 

Masteecharge Bank- Americard 
COD Check Money Orde. 

Add $3.00 for shipping and Insuranc, 
C O D's Extra New York State 

o.lan Io add 'Pprrip sain. Ins 
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DIGITAL AUTO SECURITY SYSTEM 
4 DIGITS 

PERSONAL CODE!! 

proximity triggered 
voltage triggered i mechanically triggered 

3 -WAY PROTECTION! 
This alarm protects you and itself! Entering 
protected area will set it off, sounding your 
car horn or siren you add. Any change in vol- 
tage will also trigger the alarm into action. If 
cables within passenger compartment are cut, 
the unit protects itself by sounding the alarm. 

SPECIAL $19.95 
ALL UNITS FACTORY ASSEMBLED AND TESTED- -NOT A KIT! 

THE MOST ADVANCED TIMEPIECE 
OF ITS KIND IN THE WORLD! 

LCD Quartz Alarm Chronograph with cale 
dar and dual time zone!! Watch is the same as 

Seiko but you pay a lot more for the name! 
Features: 

24 hour alarm 
Chronograph counts up to 
12 hrs., 59 mins. 59.9 sec. 
Precision of chrono up to 
1/10 sec indicated by 10 
moving arrows!! 
Lap time (with chrono run. 
Ring uninterrupted) 
Time displays by LCD for 
hour, min, sec, day, date 
of the week and AM /PM. 
Calendar gives out date -day 
Dual time zone for any two 
cities of the world at your. 
own choice. 
With light switch to allow 
you to see the time in the 
dark! 

$65.50 

ONE. V, AP FULL WARRANT, 

Stereo level indicator 
kit with arc -shape dis- 

play panel!! This Mark III LED level indicator is a 

new design PC board with an arc -shape 4 colors 
LED display (change color from red, yellow, green 
and the peak output indicated by rose red). The 
power range is very large, from -30dB to +5dB. 
The Mark Ill indicator is applicable to 1 watt - 
200 watts amplifier operating voltage is 3V - 9V 
OC at max 400 MA. The circuit uses 10 LEDs 
per channel. It is very easy to connect to the am- 
plifier. Just hook up with the speaker output! 

IN KIT FORM $18.50 

ELECTRONIC 
DUAL SPEAKER PROTECTOR 

Cu! off when circuit is shorted or over- 
load to protect 
your amplifier as 

well as your speak- 
ers. A must for 
OCL circuits. 

KIT FORM 
$8.75 EA. 

FM WIRELESS MIC KIT 
It is not a pack of cigarettes. It is a new FM 
wireless mic kit! New design PC board fits 

into a plastic cigarette box 
(case included). Uses a con - 
densor microphone to al- 
low 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. 

0,Mra KIT FORM $7.95 

100 W 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 perfect combination with the TA -1020 
low T.I.M. stereo 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 @ 5amp 

TA -1000 KIT 
$51.95 
Power 

transformer 
$15.00 each 

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 fre- 
quency response. Independent I.C. regulated 
power supplies to eliminate power fluctuation! 
Specifications: T.H.D. less than .005% *TAM. 
less than .005% Frequency response: DC to 
100KHz +0.5dB R IAA deviation: +0.2dB 
S /N ratio: better 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 D.C. @ 05A 
Kit comes with regu- 
lated power supply, 
all you need is a 48V 
C.T. transformer @ 

0.5A 
ONLY $44.50 

x'PORMER 
511.50 

PROFESSIONAL FM WIRELESS MICROPHONE 
TECT model WEM -16 is a factory assembled FM wireless microphonep powered by an AA size battery. 
Transmits in the range of 88- 108MHz with 3 transistor circuits and an omnidirectional electric conden- 
ser. Element built -in plastic tube type case; mike is 6t/4" long. With a standard FM radio, can be heard any- 
where on a one -acre lot; sound quality was judged very good. $16.50 = aa 

sanwa 
- COMPACT - - LIGHTWEIGHT - 

-ULTRA-SLIM - 
BATTERY CHECKER - LED TESTER - 
T-55D (w /o temp probe) 

$44.50 
T-55THD(temp probe) 

$66.50 

SPECIFICATIONS. 
Ranges 
DC WARW. 15011v, 5001V, 1.5V, 5V, 

15V, 50V, 250V. 1kV IATI 
2ok II /w 
25kV Usino HV probe) 

DC Current. 50/s A. 2.5mA. 25mA, 
250mA (500enV drop) 

AC Voltage: 15V. 150V.500V 19kí1 /VI 
AC Current: 6RA 6A I2V and 55RV drop) 
Resistance: 10111} 100ktt wet 5MR 

(mea aIbtnl 
10011 1411 10411 Sosti 

(mid scale) 
Load Current. 30mA 3mA 300mA 
Load Volta.: 3V 3V 3V 
.mhelr. .10 to 55d8 

Batt Check: 0.9 to I.SV 11011 load) 
LED Check'. (Available) 
Temperatura .50- to 100C and 0. to +2000 

HICKOK LX303 
DIGITAL LCD MULTIMETER 

31/, digits display 
200 hours 9V battery life 
Auto zero; polarity; overrange 

indication 
100MV DC F.S. sensitivity 
19 ranges and functions 
D.C. volt: 0.1 MV to 1000 V 
A.C. volt: 0.1 V to 600 V 
Resistance: 0.1E2to 20 M I2 

D.C. current: 0.012A to 100 MA 
CALL FOR OUR DISCOUNTED PRICE 

60W + 60W 

COMPLETED UNIT -NOT A KIT! 
OCL pre amp. & power stereo amp. with 
bass, middle, treble 3 -way tone control. 
Fully assembled and tested, ready to work. 
Total harmonic distortion less than 0.5% 
at full power. Output maximum is 60 watts 
per channel at 812 . Power supply is 24 - 

36V AC or DC. Complete unit 
Assembled $49.50 ea. 

S 8.50 ea. Power transformer 

Accuracy 
DC Voltage. 02.5% l.s.d. 
DC Current: 02.5% Pad. 
B att Check: 12.5% I.s.d. 
AC Voltage /Power on 1.5V 

53.5% 
d. 

AC Voltage /Power above 15V range: la,d. 
AC Currant: S5 %lAd. 
Revpancet/Temgntun: 0% of arc 

Dim 
146 en97 es2a mm thick 
Weight: 2405 
Instrument supplwd with BAtaries 1.5V (UM.3 or 56142 
Fum & Spare'. 500TnA 250V 
Temperature Probe I7.55THD only) 

(Probe not supplie,( with T -55DI 

MARK IV 18 STEPS 
LED POWER LEVEL 

INDICATOR KIT 
This new stereo level indicator kit consists of 
36 4 -color LED (18 per channel) to indicate 
the sound level output of your amplifier from 
-36dB ti +3dB. Comes with a well- designed 
silk screen printed plastic panel and has a se- 
lector switch to allow floating or gradual out- 
put indicating. Power supply is 6 -12V D.C. 
with THG on board input sensitivity controls. 
This unit can work with any amplifier from 
1W to 200W! 
Kit includes 70 pcs. driver transistors, 36 pcs. 
matched 4 -color LED, all other electronic 
components, PC board and front panel. 

MARK IV KIT $31.50 

JUMBO 
1" LED ALARM CLOCK MODULE 

Assembled - not a kill 
Features: 1" 4 digits red LED display 

12 hours real time format 
24 hours alarm autlio output 
(just add speaker) 

a Power failure indicator 
Count down timer 59 mins. 

12 -16V AC 50/60 Hz 
input 

10 min. snooze con- 
trol Red Display 

$8.50 each 
Green Display 
$10.50 each 

Transformer 51.75 

2 Li 

30W 30W STEREO HYBRID AMPLIFIER KIT 
It works in 12V D.C. 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 included. It produces ultra 
hi -fi output up to 60 watts 130 watts per channel) yet gives 
out less than 0.1% total harmonic distortion between 100Mz 
and 10KHz. $32.50 PER KIT 

POWER TRANSFORMER S6.50 EACH 
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SUPER 15 WATT AUDIO AMP KIT 
Uses STK -015 Hybrid Power Amp 

Kit includes: STK -015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board. Less than 0.5% 
harmonic distortion at full power I /2dB response from 
20- 100,000 Hz. This amplifier has QUASI-Compli- 
mentary class B output. Output max is watt (10 watt 
RMS) at 4Ç2 . 

ONLY $23.50 each 

REGULATED DUAL VOLTAGE SUPPLY KIT 
±4 ^-30V DC 800 MA adjustable, fully regu- 
lated by Fairchild 78MG and 79MG voltage 
regulator I.C. Kit includes all electronic 

parts, filter capa- 
citors, I,C., heat 
sinks and P.C. 
board. 

$12.50 
PER KIT 

MANY SOUND DECISIONS! 
Solid state sound indicator 

Mrt1 
operating voltage 6V DC 
30,12 A. Small size approxi- 
mately 1/4" X 1!a ". 
Model EB2116 (Continuous) 

S3.60 EACH Model EB2126 (Slow Pulse) 
Model E132 136 (Fast Pulse) 

Continuous Slow pulse Fas! pulse 

., 1W!tAUDIO AMP 
All assembled 

on a mini PC Board 
Supply Voltage 6 ^- 9V D.C. 
SPECIAL PRICE $1.95 ea. 

"FISHER" 30 WATT STEREO AMP 
MAIN AMP 115W X 2! 

Kit includes 2 rats_ Fisher PA 301 
Hybrid IC all electronic Parts with 
"C Board. Power supply t 16V 
DC (not Included) Power band 
with (14F 1% t. 30B). Voltage gain 
33dB. 20H2 - 201012. 

Super Buy Only $18.50 

it() 
e* 

PROFESSIONAL CASE 
for our 0 -30V Power Supply. It 
is a nice looking metal cast case 
with giant 4" volt /amp meter; 
output blinding post and fuse 
holder, on /off switch and line 
cord! ONLY $21.50 EA. 

ase om 

W AUDIO AMP KIT 
2 LM 380 With Vcilunie Conlrl.I 

Power Supply 6 .18 V DC 

ONLY $6.00 EACH 

WE FOUND THE CASE FOR THE FM MICI 
$mall r coking aluminum c e like a pa,, 

wcigarettes It asPudro amp insnb. 
ith a ack, a toggle i top. can be 

sad lot' many Protects. We give you the circuit 
data as well 

VERY SPECIAL PRICE 21or 54.99 

Sub -Mini Size 
CONDENSER MICROPHONE 

FET Transistor Built -in $2.50 each 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

Ideal for use as an Alarm Um! 
or hookup to your car back up 

to make a reverse Indicator. 
Light Out Pril up 113 130dB 

V,,hage SiPPly 6 --17V 57.50 

SOUND ACTIVATED SWITCH 

T"'" 

LINEAR SLIDE POT 
500KS2 SINGLE 

Metal Case 3" Long 
2 FOR $1.20 

Rechargeable 
NI -CD Batteries Pak 

6AA N I.CD in a flat pack gives you a 

total of 7.2V 450MA output 

$5.25 PER PACK 

POWER SUPPLY KIT 
0.30V O.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 

a -34 eowee n"rr'.e $10.50 each 

Transformer for Power Supply, 2AMP 24V x 2 $8.50 

12V DC MINI RELAY 

6V SPDT 2AMP 1.30 
12V SPOT 3AMP 1.60 
12V DPDT 2AMP 2.50 
12V 4PDT 3AMP 3.50 

SUB -MINI SIZE 
SP DT RELAY 

Ideal for use in mini circuits, con- 
tact rated at lamp 125V AC. Coil 

resistance 30052 , stan- 
dard 0.1" lead spacing 
allows it to plug into a 

14 pin I.C. socket! 
12V DC type $2.50 ea. 
5V DC type $3.50 ea. 

ULTRA SONIC 
SWITCH KIT 

Kit includes the Ultra Sonic Trans- 
ducers, 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 operated by 9 -12 
DC 

S15.50 

LCD CLOCK MODULE ! 

0.4" LCD 4 digits display 
X'tal controlled circuits 
D.C. powered (1.5V battery) 
12 hr. or 24 hr. display 
24 hr. alarm set 
60 min. countdown timer 
Dual time zone display 
Stop watch function 

NIC1200 $24.50 EA. 

410.50 EACH 
MODEL 888 R 

BATTERY POWERED 
FLUORESCENT LANTERN 

FEATURES 
Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain 
standard cud even the battery supply 
drops to a certain low voltage. 
9.. 6W cool /daylight miniature lloures' 

8 
ttube 

s1.5V UM -1 hire DI dry cell battery. 
Easy sliding door for changing batteries. 
Stainless reflector with wide angle in- 
creasing lumination of the lantern 

I.C. TEST CLIPS 
e as the E z <:lets 

I!! 

Lnng Lewis 
rrnl Red Colors 

$2.75 per pair 

BECKMAN FET 
LIQUID CRYSTAL DISPLAY 
Overall size 2" x 1.2" 0 -5" characters 

reflective type 

Model 737 -01 - for clock 
4 digits with PM, alarm, 
snooze, colen indicators. 

8.8:8.8 Model 739 -04 - for panel 
meter 4 digits. 

Model 739 -03 - for panel 
meter 3Y2 digits with ± sign 
and over range indicator. 

T 

8888' 
737-01 

739 -04 

739-03 

All displays include zeber connectors and 
front bezel. With data sheets. 
Your choice -any model $7.50 EACH 

FLUORESCENT LISNT DRIVER KIT 
12V DC POWERED 
L iyhts up 8---15 watt 

Fluorescent Light Tubes 
Ideal for camper, outdoor 

Auto or Boat 

Kit includes high voltage coil, power transistor, heat sink, all 
other electronic parts and PC Board, light tube not included! 

WITH CASE ONLY $6.50 PER KIT 

MINI -SIZED I.C. 
AM RADIO 

Size Smaller than a box of matches! 
Receives all AM stations 

Batteries and ear phone included 

On19 S10.50 

SOUND 1176477 

GENERATOR 
I.C. 

Creates almost any type 
of sound -gun shot, explo- 
sion, train, car crash, star war, birds, 
organ ext. A built -in audio amplifier 
provides high level output. Operates 
from one 9V battery, 28 pin dip; we 
supply the datas. $2.90 EACH 

Msr.4 -0 Sub Mini Size 
PANEL METER 

500 UA 
ONLY $1.20 ea 

ELECTRONIC 
SWITCH KIT 

ohm, NStN lier 
r out l! On 1 cr 

uses 7473 
clay 

55.50 each r. TRANSFORMERS 
ALL 117-VOLT INPUT 

!0V 
36V CT 
48V CT 
24V CT 
24V CT 
12V CT 
12V CT 

4AMP 
3AMP 
3AMP 
3AMP 
0.8AMP 
0 3AMP 
120MA 

07.50 EA. 
$8.50 EA. 
58.50 EA: 
$0.50 EA. 
E1.80EA. 
$1.B0 EA. 
51.25 EA. 

AC POWER SUPPLY 

Wall Type Transformer 

l'V AC Oritlrut 200MA 52.75 EA. 
IfiV CT AC OntPiit 100MA 52.10 EA 
liV OC OirtPrit 120MA $190 EA. 

I0OMA51.90EA 

PROFESSIONAL PANEL METERS 

A. 0-50UA 8.50 ea 

ax.. B. 0-30VDC 8.50 ea 

I C.0-50VDC 8.50 ea 

fl. D. 0.3AOC 9.00 ea 

E.0-100VDC 9.00 ea 

TYPE MU -52E ALL METERS 
WHITE FACE WITH BLACK 
SCALES. PLASTIC COVER. 

HEAVY DUTY 
CLIP LEADS 

' 1.) 10 pairs - 5 colors 
Alligator clips on 

a 22" long lead. Ideal 

$2.20 /pack for any testing. 

UNIVERSAL 
PROTOBOARDS 
"CIRCUIT FIT" 

q1 

All Boards are made of High Quality CIO Fiber 

glass and Phenolic. Pre-drilled in .042" diameter 

holes on 0.1" centers with tin plated copper 

eyelet and finger edge connectors (single sided) 

to allow any kind of standard components to 

fit board. 
H -$612 34, X 6" 
H -5616 3'I, " X 6" 
H-5606 3v1, X 5" 
H -5602 2r /a X 6,h" 

I.70 
1.70 
1.50 
1.50 

GIANT SIZE VU METER 
IMA movement 3 1/2" scale length. 

Scale in VU -20db to +3db. Meter 
face 5 1/8" x 2 3/8" with a "smoke" 

1 

plastic cover. 

SPECIAL 

$8.50 
E ach 

PUSH -SUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, 
Green, Black. 3/51.00 

N /Close also 
Available 50. ea. 

LARGE DTV. AVAILABLE 

071Fí; . n 

SHIPPING AND HANDLING CHARGES 
nde r r r .0 chase er , 0 urchase 

tslde Ca i . (Inc udes ' exlco 6 Cana a 1 

Overseas 2b % 20% 
Minimum Order $10.00 /Calif. Residents Add 6% 5a1es ax 
Phone Orders Accepted on Visa or MC ONLY, NO C.O.D. /Store Hours 10 -7 Mon. Ihru Sat. 

12603 CRENSHAW BLVD., HAWTHORNE, CA 90250 
PHONE: (213) 973 -1921 (213) 679 -5162 

8/79 

Send $1.00 
For Detailed 
Catalogue 

kli. 
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TRANSISTOR SPECIALS 
2N6233-NON SWITCHING POWER S 1.95 
MRF-8004 a CB RF Transistor NPN S .75 
2037/2 NPN S, 7(1 3 $ 1.00 
2N1546 PNP GE TO-3 . . . . . . $ .75 
204908 PNP NJ 'S S 1.00 
2N5086 PNP S. TO 92 4 S 1 00 
2N3137 NPN Si RF $ .55 

2N3979 NPN S, TO 3 RF $ 1 50 
2N1420 NPN Si TO 5 3/5 1.00 
203767NPNS,TO66 S 70 

2N2222 NPN Si TO 18 5 S 1 00 
2N3055 NPN S. TO 3 S .50 
2743904 NPN Si TO 92 6/$ 1.00 
2N3906 PNP S. TO 92 6/$ 1.00 
205296 NPN S, TO.220 S 50 
0N6109 PNP S, TU-220 S 55 

.:1ì38 PNP ti Trl'-. S S 100 
MPSA 13 NPN $. 4$ 1.00 

PRINTED CIRCUIT BOARD 
4" x 8" DOUBLE SIDED EPDXY 
BOARD 1/16" thick 
$.60 ea 5/52.60 

7 WATT LD -65 LASER DIODE I R $8.95 
2N3820PFET 
20 5457 N F E T 

202646 UJT 
ER 000 THI(tìER DIODES 
2N 6028 PHOG UJT 

S 45 
S 40 
S 45 

4 SI 00 
S 0!, 

MINIATURE MULTI -TURN TRIM POTS 
100, 1 K, 2K,5K, 10K. 20K, 50K, 
200K, 1 Me, 2M $.75 each 3/52.00 

25 watt Infra Red Pulse 
Laser Diode (Spec sheet included) $24.95 

VERIPAX PC BOARD.. . .... $ 12.95 
Our new Prototyping Is a hl density 431" x 6V. "- 
single sided 1 /16" epoxy board. It will hold 40, 
24, 16 (34 units), 14 + 8 pin IC's. There are 
three busses, 05V, ground and e floating buss. 
There is e pad for e TO 220 regulator. There is e 
22 pin edge connector with .156" spacing. 

FP 100 PHOTO TRANS $ .50 
RED, YELLOW, GREEN 

LARGE LED's. 2" 6 /$1.00 
TIL.118 OPTO- ISOLATOR 6.75 
MCT-6 OPTO ISOLATOR. ..... S .80 

1 WATT ZENERS. 3.3, 4.7, 5.1, 5.6. 9.1. 
10, 12, 15, 18, or 22v 6/$1 00 

C/MOS (DIODE CLAMPED) 
45 
.20 

.35 
1.00 
1.00 

27 
27 
30 
17 
21 

90 
75 

40 1 30 
50 
95 

4001 .22 1023 - 73 4069 
4002 
4007 

77 
27 

4024 - 
4025 - 

.75 

.x2 

4071 - 

4072 
009 

- 

45 
45 

4027 - 

4078 - 

45 
80 

4518 
4520 w10 

4012 
22 

22 

4029 - 

4030 - 

95 
35 

74000 
74002 

w14 
w15 

1 20 4035 
4047 - 

.97 

.85 

74008- 
74.010- 

4016 45 4p49 .85 74C20 - 

4017 
4018 

105 
90 

4049 
loso 

75 

45 
74-042 
74073 - 

4020 
40m 

45 
t 10 

4051 

i i0 
4C 774 

74C83 
4055 1 25 74C86 

77 40 100 4086 70 >4c90 

71093 95 
710151 - 1 75 

7`ns7 I 75 
70150- 1.20 
4[165 - 1 25 

740173 130 
71C174 

70 
0193 - 1.40 

710901 50 
50 

74 

74C907 

90 

I.-AS.7n INTERFACE 
- 

170.10.14F 5TAT RAM 8.95 
1460,R3772 INTERFACE - 1 25 4116 9. 
3506 TR STATE STAT SR - / 35. 626051070 OE OVA RAM - 3 40 

7513.5114c G.EN G.P 5 75 MS 40703 
25111 3216, 

R 8622 STATIC .FT AEG - 1 65 87673 
n0.. 

- 1.96 
2706. EAR. 1450 - 

6 ITNTi 1 r - 
c80BI 

pVN.bR 5 25 

- s 95 
21.3 146.1.1 611' AO 

xitoryVE 

7 25 

VII 1 765. 4 STATIC TIC - !nc 2.26 
2112, 2S6 n 4 STATIC - 75 MO 
7114AK ST AT R. 1460 nol . 13 SO 4266.6 43 00 

B13Ì 
OS 
s 13830 29s 

(CRYSTALS 53.45m. 
2.000 MHz 6.144 MHz 
4.000 MHz 8.000 MHz 
3.57 MHz 10.000 MHz 
5.000 MHz 20000 MHz 
6.000 MHz 

RIBBON CABLE 
FLAT (COLOR CODED) 

930 WIRE 
26 ¡nod. 50 /per loot 
40 rood - )S /per tout 
SO ono] 90 /der loot 

CTS 206-8 eight position dip switch .. $1.60 
CTS 206.4 four position dip switch.. , . $1.45 
LIGHT ACTIVATED SCR's to 18. 200 V A. $.70 

SILICON SOLAR CELLS 
4" diameter 4V at 1 AMP 010.00, 

FND 359 C.C..4" $.60 LED READOUTS 
FCS8024 4d.4n C A 3" $.75 
C.C. 8" 4.90140 55.95 DL 74) C 4 6" $1.50 
END 503 C C .5° 5 .85 HP3400.8"CC $1.95 
END 510 C.A. 5" $ .85 HP3405.8CA 51.95 
DL 704 .3" C . S 85 

Terms: FOB Cambridge, Maas 
Seri Check or Money Order. 
Include Postage, Minimum 
Order 55.00, COD'S 520.00 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
$69.95 

32- 2102 -1 fully buffered, 16 address lines, on 
board decoding for snv 4 of 64 pages, standard 
44 pin buss, may be used wItn F.8 & KIM 

Silicon Power Rectifiers 
PRV IA 3A 12A 50A 125A 

100 

200 
400 
600 
800 

1000 

06 
07 
09 
11 

15 

20 

14 .35 
20 49 

.65 

.80 
1.00 
1 25 

25 
.30 
.35 
45 

90 
1.30 
1.50 
2.00 
2.50 
3.00 

3 /0 
4.2 
6 '.50 
8 50 12.55 

10.50 16.50 
12 50 20.05 

SAD 1024 e E I ON 1024 stage analog "Bucket 
O'0200 reg,srer. 514.95 

IN 148 IN914 
.1 u7 25V ceramic caps 

15/51.00 
16 /$1 00,05 00/100 

RS232 DB 25P male 
CONNECTORS DB 25S female. 

HOODS 

$2.95 
$3.50 
$1.50 

REGULATORS 
323K-5V3A..5 5.75 340K-12,15 
309K $ 1,60 or 24 V. . . . $ 1.50 
723 $ ,50 340T - 5, 6, 8, 12 
320T- 15,18or24V$1.40 

5,12,or15V 78MG $1.35 
. . . 1.40 79 MG 1.35 

Send 251 for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St. Cambridge. Mass. 

TTL IC SERIES 

7403 
7.3 
7405 

7406 
7409 
7410 
7411 
7412 
7413 
7414 
7416 - 
7417 
7420 
7425 
7426 - 
7417 
7430 
7432 
7437 
7439 
7440 
740 
7.2 
7446 
7447 
7445 

22 7477 
7473 

22 7474 

27 7475 
27 7478 
33 480 
71 inn 
27 465 
22 466 

7469 
77 

441 

00 497 
33 7493 
37 76. 
21 7405 

7496 
74107 

41 74121 
2/ 74122 
33 74123 
33 7025 
33 7.6 
27 76 ms 

07 74150 
6, 74151 

7 10x 75322 

27 76491 I 05 

42 75154 - I 41 

74157 32 

37 

187 
.63 

87 
64 

00 
97 
97 
47 

65 

60 

87 

97 

165 
150 

91 

91 

26 

7062 
74163 

/4166 

7074 
74175 
741 76 

76.0 

/4190 
74191 

74192 
74133 
74199 
74196 

74196 
74197 
74279 
7090 

74368 
74393 
74325 

I 20 

62 
1 27 
1 47 

80 
1 42 

1 12 

I IF 

DATA CASSETTES 1/2 HR 5 .95 

14 pin headers 381.00 

MM5387AA 
M7001 
MM5369 

CLOCK CHIPS $5.95 
07.50 
$3.75 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100' 51.40 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT S .95 
MTA 206 DPDT $ 1 70 
MTA 206 PDPOT CENTER OFF $ 1,gó 
MS0 206 P -DPOT CENTER OFF 
LEVER SWITCH. $ 1.86 

' 5) 
SD SALES 
P.O. 

OLI 
BOX 740 

STATE 

SOMERVILLE. 02143 161715477053 

Full Wave Bridges mm __ 
11111711® MED 

PR 

100 

200 
400 
600 1.32 1.92 

DIP SOCKETS 
8 PIN .17 24 PIN ,35 

14 PIN .20 28 PIN .40 
16 PIN .22 40 PIN .60 
18 PIN .25 

SANK NAUDI' 'W RAM'S 
SI 1010 G 10 WATTS $ 7.80 
Si 1020 G 20 WATTS $15.70 
SI 1050 G 50 WATTS . $28.50 

TANTULUM CAPACITORS 
.22UF 35V 5/$1.00 
.47UF 35V5/$1.00 
.68UF 35V 5/$1.00 
1UF 35V 5 /51,00 
22UF 20V 5/51.00 
3.3UF 20V 4/$1.00 
4.7UF 15V 5/$1.00 

6.8UF 35V 4/$1.00 
10UF 10V $.25 
22UF 25V $ .40 
15UF 35V 3/$1.00 
30UF 6V 5/$1.00 
150UF 15V $.95 
47UF 20V $.35 
68UF 15V .50 

/41.S StHItS 

741,03 70. 
70605 

741510 
70311 
70313 
70614 

5.21 
741527 
/43303 
70377 

7.37 
741527 

70351 

7.96 

70393 

7:1 76 

747 5139 
741,151 

70073 

MIAMI 

7411,4.7, 

7462244 
705269 
703766 
741.3206 
/433719 

70.15 
703366 
703366 
706375 
7415366 

TRIACS 
PRV 14 104 25A 
100 ..48 .84 1.56 
200 .84 1.32 2.10 
400 1.32 1.92 3.12 
600 2.04 2,76 4.32 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

M301.748 25 
LM307 - 30 

LM 306 - 75 
LM 311 
LM318 -110 
LM 324 -.95 

339 -110 
LM358 - 70 
M370 -115 

LM377 -160 
1.111 380 - 95 
LM 387 - t 25 

LM386 - en 
87 

LM 
CP30 
LM537 -750 
LM 553 

LM 555 - 9 

M 556 - 85 

565 
566 
567 

/iill 
709 
711C11 

C p, V 

717 
LM 1310 

56 

11 .1 
8038CC 

91 

7 0 
95 
it 

9t. 

25 
AC 
.30 
50 

250 
95 

3 90 
95 

SCR'S 
1 5A 
48 

64 
60 

.72 
1 20 

.84 
44 
80 

35A 
1.44 

1.92 

2.64 
3.60 
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EEE,CTRO C 131:TE MLRE ET 
P... BOX .19 - DEPT. R -8) LYNNFIELD,MASS. 01940 

Phone orders (617) 532 -2323) - Use your Charge Card - Visa -MC -AE TERMS: Add Postage; No. C.O.D.'s - $10.00 Minimum Order 

A pair of brand-name 
Many more kits, raw 
listed in our catalog. Write 

A solid kit fit for full 
and repro: 3 -way 

"Bookshelf" system. 10" 
rear -firing passive rad, 8" 
MR (W). 3%" wperhoen 
piezoT. Freq resp 30 Hz 
to 25 KHz, power 10/90 
RMS Watts. Size: 19% "H 
x 1114 "W x 714 "D. List 
price over $500 /pair. Our 
price is $138.88 /pair 
9130224.... 961bs/ r 

speaker 
speaker components 

for yours 

- 

a. S ., 

go -Y1p1i 
es ''' .' 

L 3,' 
I 

,; 

I lo 
S°y 

kits ... DO IT YOURSELF 
and assembled 

today. Gen II 
Full -sized speaker kit 

5 with full -sized sound et 

. 

5% of 
sdeÍaminationst 

ut so what? Includes: 
'0 ' woofer, 10" passive 

rad, 3%" superhornT. 
Size: 26% "H x 14ÓS "W 
x 1114 "D. Ind damping 
cloth. Sh. wt. 80 lbs/pr. 

/a. $88.88/pair 1 

98A0090 

& SAVE... 
systems 
- ---'., 

tl 
" -, .WS >ks 
'wrn.uc 

I- 

( "4 
- * 

ó , O 

'e 2- 

,a$ 

ET T SUPER LARGE CATALOGS.... 40 CH. C.B.. CHASSIS HI --GAIN 
C.8 Synthesized P.C. Board Ass'y 
& Chassis complete or nearly so they 
have not been type accepted- can be 
used for ham's 10 meter rigs etc. see 9s 

Visit our Retail Stores-119 Foster 
Peabody Mass. 0860 or our NEW 

Ala store-THE 70000E DUMPE, INC., `"jl/ next to WOOLCO, 777 Willow SL, 
Manchester, New Hampshire. 

9" VIDEO MONITOR $49.88 
MOTOROLA COMPUTER Monitors -R.. 
U.E.. Runs off 12 VDC. .8A. Scans Vert. 

73's fall 78 issu, on data, with typical 
schem. inc. 2 types avail. 
Trunk Mount Remote 9AS0251 $9.88 

' Under Dash Mount 9AS0252 $12.88 
( F 

Rotate Yoke, scans Horiz. Sold s is 
you chg. & save, Qty, Ltd, Motorola No, 
69VP106 -001 Size, 9w x 8X4 x 8%h- 

/data. Sh. Wt. 151b. D9130269 $49.88 

/ 

kw 

POWER SUPPLY KIT ÿ TI 

INPUT L' í37M 
115 VOLT -= 

a o-{ 
16 HZ. - ,. 

We supply all electrical and electronic 
Parts, you supply labor & mechanical 
parts, tools, & case. 
Battery Charger 12VDC, 20A, 20 Lbs . 

?Corry . .(200) S19.5Ó 
. Battery 2V O). 1 I S 

- 900089. . . . (150). . . $14.50 
Ni -Cad Battery Charger Kit, Super 
Buy! Up to 35VDC, 500Ma. 
Sh- Wt. 5 Lbs-, - .7070243. . 66.00 
Logic P.S. Kit. 5V, 1A, Reg'led. $6.00 

27070267 
' 5 fio 24VDC Reeled S. adjustable, 

6 amps, Sh, wt. 15 Los. 
6M 160701... 1 

ALARM STUFF New PKG Stuff 
Ult -Sonic Mot. Del. 8D30336 $49.50 
Touch Switch Al 8M10475 $6.88 

Touch Switch Al./Horn 8M10474 $7.88 
`Al. Wireless Xmitter 8520110 $14.88 
AI. Wireless Rec. 8520111 $14.88 

,. 
4r 6" Ball Rec. 9520198 $12.88 

114' Light Sen. Sw. 7C70281 $4.88 
*Patio Door Al. 8520251 $1.50 
.Buzzers 3,6,12,24 VDC $1.25 
Door/Window Grd. 8M110512 $2.88 
CB Alarm R8K30263 $4.38 
Elec, Bike Al. 7570456 $7.50 
BITS & PIECES 
Latching Sw. 15A 8F20204 $2.88 
Al. Bd. Latch 8K30267 $2.88' 
Key Sw. (SPST) 9D0157 $4.88 
Key Sw. (SP3T) R7C70103 $1.2, 5 

10% OFF ON ALL ORDERS ' of over $10.00 from this ad! 

CIRCLE 41 ON FREE INFORMATION CARD 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

sPrices good from July 15 thru Aug. 31. 
Quantities are limited - order now and save! 

PECIAL 
m le 

Mí11003 CLOCK MODULE 
44.6.640 S 13.20 

20% off our very best clock module. Internal 
xtal timebase, fluorescent readouts, full docu- 
mentation, simple assembly (add 2 time -set 
switches and 12V DC - you're ready to go!) and 
much more. Matching case w/ mounting hard- 
ware & optical filter: $5.95. Hurry - clock prices 
may never be this low again. 

16K MEMORY EXPRNSION 
CHIP SET$46W 587.20 

20% off one of our all -time best sellers. For 
Radio Shack -80, Exidy Sorcerer, Apple com- 
puters. 250 ns access time, low power parts, DIP 
shunts included, 1 year limited warranty, and 
easy -to- follow instructions that make memory 
expansion a snap. 

MORE MEMORY FOR 
YOUR MONEY 

We're offering low power 21L02 1K static 
memory chips, guaranteed to run with any 2 
MHz system, at the very low price of 10/59.90 ... 
that's less than 10 per byte! Stock up now, we 
can't predict how much longer we'll have these 
prime parts available for sale. 

TERMS: Cal. res. add tax. Allow 5% shipping, excess refunded; orders 
under $15 add $1 handling. VISA' lMastercharge' call 24 hr. order 
desk at (415) 5620636. COD OK with street address for UPS 

al ®®EIJ BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 i 

FREE FLYER: Whether you're a computer user, electronic musician, 
experimenter, or mad scientist, we have bargains for you ... and 
they're all listed in our flyer (including lots of specials that are too pro- 
vocative to put in family magazines such as this). Send us your name 
and address; add 41e in stamps for 1st class delivery. 
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MICROCOMPUTER 
BOARDS 

SYM -1 MICROCOMPUTER BOARD 
elm 

n SanaareNntertaces mcloOeaul.° cassette won remote 
1h a bytes second Of MAI ana 165 bytes 

second .50M 11 cassette mats YTS and 05131 
yystern expanson nu>i KB epanson board 
ntertace low r 0 nohers and an ras, Inar,mn snow 
hne 

SYM-1 $329.00 
NEC MICROCOMPUTER TK -80A 

new wow., E.lsann 
an n4.and BK.fl. ': 1.Kanaa, Iy y t 

PR(16n 

dd' P g n,anlr 

TK -80A $299.00 

Il, Rockwell International 
AIM65 

M 65 aln.ea onboard thermal ormier and 
alphanumenc cay ana a terminal -style keyboard n 

as g capabady up Io 650 bytes and comes 
walk a user- 0ealcated IN RAM Two Installed 4K ROMs 
bolo a powert,. Advanced Interlace Momlor program 
and (Wee spare sockets are 

bytes 
to expand on- 

board ROM or PROM up Io 20N bytes An apneCabon 
Connector provides ICI attaching a TIT and one or two 
auam cassette recorders ana owes external access to 
the dedmaled general purpose 1 o Unes Also 

eluded as standard area comprehensive AIM 65 User s 

Manual a handy pocket reference card an R6500 
Hardware Manual/an R6500 Programmreg Manual ana 
ana an AIM 65 schematic AIM 65 u packaged on two 
compact modules The 6100.1 module Is 12es wale 
and 10 mches long the keyboard module n 12 Inches 
carde and 4 mches long They are conecled by a 
detachable cable 

AIM65 

4. s 
$375.00 

MULTIBUS MEMORY 
LARGE SCALE MULTIBUS MEMORY 

A 

SIZE MUPRO N1lN EOU1V 
Ia NUMBER yTE51 PRODUCT PART NUMBER PRICE 

32N 
4eN 

601, 

L 64N 

MBC-016/5 
MBCOa2/5 
MBC04B/e 
MBC-064/11 
MSC-032/16 
MBL-064115 

weals 
SBC.032 
SAC ode 
SBC064 
SIX 
SC064 

s 715 
1125 
1475 
1795 
1125 

1795 

Texas Instruments 
Low Profile Sockets 
Finest Quality Socket available in the 
world. Nobody can match Texas Inst- 
ruments quality -a unique combina- 
tion of I.C. technology and multi - 
metal expertise. 

Over one million pieces In stock. 

Contacts Price Contacts Price 
8 PIN 08 22 PIN 22 

14 PIN 12 24 PIN 24 
16 PIN 14 28 PIN 28 
18 PIN 18 40 PIN 40 
20 PIN 20 

MICROPROCESSOR 
CHIPS 
CPU's 

Part No Price 

8080A 5.50 
8085 12.95 
6800 7.95 
INTERFACE 

SUPPORT CIRCUITS 
Part No. Pncr Part No. Price 

8212 1.98 8255 4.95 
8214 3.95 8257 10.95 
8216 1.98 8259 14.95 
8224 2.75 
8226 1.98 6810 3.95 
8228 3.98 475- 6820 3.95 
8238 3.98 475 6821 3.95 
8251 5.50 6850 4.95 
8253 14.95 6852 4.95 

EPROM'S 
Special of the Month 
1702A -6 $$ $4.45 

256x8 1.5 uS 

2708 $9.95 
IK x 8 450 NS 

r 

Ì 

Z80.CPU 
ZBOA CPU 

Z80.P10 
Z80A.P10 

Zilog 

$1360 
$1620 

$1090 
$13 10 

280 CTC 
Z80A CTC 

Z80 DMA $32 20 

ZBOSIO,O $4500 
Z80A-SIO,O $5000 

ZBOSIOt1 $4500 
Z804. S10/1 $5000 

Z80-SIO/2 $45 00 
Z80A-SIO/2 $50 00 

S10 90 
$13 10 

Complete integral,-.1..i. Ln 
dala selector. Master guide 
to the latest I C 's Including 
microprocessors and 
consumerarcwls $39.95 Free Quarterly Updates ..7TJJ 

r 

LINEAR I.C.'S 
LM324N 
LM339N 
LM555N-8 
LM556N-14 
LM723CN 
LM723CH 

Quad Op Amp 
Quad Comparator 
Timer 
Dual Timer 
Voltage Regulator 
Voltage Regulator 

MOS Static RAM's 
Part No. Price 
2101 $45 $2.39 
1K 22 PIN 

2102LFPC $1A9 $1.14 
1K 350N S I Low Power 

2102.1 PC $.9Q- 0.94 
1K OWNS 

2114 $6W $6.75 
4K I 1K a 41 300NS 

2114 $6.50 
41( I1K 41450NS 

MOS Dynamic RAM's 
Part No. Price 

4K 4027 $2.95 
4K 4K K 11 300NS 16 PIN 

16K 416 -3 $9.95 
1661166,11 200NS 16PIN 

16K 416 -5 $7.95 
1661166011 300N5 16PIN 

UART's 
Part No. Price 

AY5 -1013A $4? $4.25 
AY3 -1015 M5:0 $5.25 

1K CMOS RAM 
Part No. Price 
5101 $4;9S $4.50 

45ONS(Low Power) 

r 
LED209 
LED211 
LED212 

LED220 
LED222 
LED224 

FND357 
FND500 
FND507 
FN0567 
DL747 
DL704 
DL707 

TIL 112 
MCT6 

LED. LAMPS 
T -1 3mm Red 
T -1 3mm Green 
T -1 3mm Yellow 

.09 

.14 

.13 

T-1-3/4 5mm Red .11 
T -1.3/4 5mm Green .15 
T- 1.3/4 5mm Yellow .14 

.1._ 31 
DISPLAYS 

375 Common Cathode 
500 Common Cathode 
500 Common Anode 
500 Common Anode 
630 Common Anode 
300 Common Cathode 
300 Common Anode 

ISOLATORS 

5, 09 
SI 09 
51 09 
S 29 
Se 39 
SI 29 
S I 29 

Opto 1501010/ 1500V 5396 SO 39 
Dual Opto Isolalot 1500v 51146 s 29 

LM741CH 
LM741CN-8 
LM 1458N-3 
RC4558N-8 

_ Active 
iWE1ectronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over the .counter sales. 
12 Mercer Rd., Natick, Mass 01760 
Behind Zayres on Rte. 9 
Telephone Orders & Enquires 16171879.0077 

IN CANADA 

5651 FERRIER ST 
MONTREAL. OUEBEC 
HIP 265 
Tel 1514)7356425 

4800 DUET ERIN ST 
DOWNSVIEW, ONTARIO 
M3H 559 
Tel 1416)661 1115 

MINIMUM ORDER $10.00 ADD $2 00 TO 
COVER POSTAGE 8 HANDLING 
Foreign customers please remit payment on an 
International bank draft or mtemalionel postal 
money order In American dollars 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA. ONTARIO 
K2C 3P2 
Tel. 16131829471 

3070 KINGSWAY 
VANCOUVER. B.C. 
V5R 5J7 
Tel: (604) 438 -3321 411Q 
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., CFR 
Associates, Inc. 
Newton, N.H. 03858 

SURPLUS OFFER: 
IBM Selecvic PRINTER 

Removed from equipment. Features ti-v servos for graphics. etr. Includes 
edge connector pin-out drawing 
plus all circuit diagrams. These 
terrific Selectrio -based printers 
were part of an electronic word 
processor system and may be 
used as an electronic word 
processor / typewriter or even 

a terminal. Features indepen- 
dent keyboard. 

Printer with schematics. '335.00 
Limited Supply, Cal/ now to reserve your printer. Price does not include 
shipping. 

UNIVERSAL ACTIVE FILTER HYBRID: Identical to Nat'l AF-100-ICJ. 
State -variable filter hybrid w/4 on -board op amps, capacitors, etc. 
A complete active filter with hipase, bandpass, lopass, and notch outputs. 
Makes simple, low disto sinewave oscillator. Easily tuned with 2 earl 
resistors or pots. Range DC10kHz. With Data $6.95 ea. 

EXCLUSIVE orrQmr 
Audio Comb Filter, Flanger-phase delay kit. Creates incredible audio effects 
not available from any other device of a similar nature. So unique we 
offer a demo "sound- sheet" record (33'A RPM) for 99C. ICs called the 
PIPE. Sounds like a variable pipe with adjustable resonance from a 

wooden pipe to one of silver. Features 10 notch variable comb filter response. 
10 V P -P input /output levels (ideal for synthesizers(. Needs t 15 volts 
at 30 mA. Includes all components, PC board, Instructions, etc. 
Nothing even touches itll I 

The PIPE Kit $99.00 ea. 

RS -232C CONNECTORS: Removed from equipment, 
otherwise like new. Specify male or female type. 

ONLY $2.59 Ea.; 2/05.00 

ù * * OP AMP SPECIALS* * * 
NE 531 minidip 79fea. CA 3401 quad dip 49' ea. 
BB 3500 minidip 96'M. SG 1436T. TOAS, HIV Brea. 
CA 3140 minidip, BIMos.... 6rw. LM 733 dip 36' ea. 
HA -911, fast lo noise, 10 -99 $3.40 ea. 
CA-308010-99 56' ea.. 2161.00 

Minimum order slaw Add $2.40 for shipping 
MC, VISA, b C.O.D. accepted Phone orders are welcome 

SATISFACTION GUARANTEED 

(603)382 -5179 
We Sava many unusual and unique bargains in r CATALOG. Send a cis e 

or 25' (for postag.1 for a FREE COPY, and gar on our mailing liar. 
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PICTURE TUBE MACHINE 
W buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE Iron 
Ms ORIGINAL MFGR. 
For Complete details send name, address, 
zip to 
LAKESIDE INDUSTRIES 
4071 N. Elston A 
Chicago, III. 60618 
Phone: 312- 583 -6565 

MECHANICALLY INCLINED INDIVIDUALS 

Assemble electronic devices in your home. Invest- 
ment, knowledge, or experience not necessary. Get 

started in spare time. Above average profits. $300 - 
$600/wk. possible. Sales handled by others. Write for 
free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560R, Pinellas Park, FL 33565 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning, Cutting, Rifle, Pistol. 
Pocket. See in Dark -Shotgun Directional Mike - 
Upscramblers -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. R8 Box 
716 Amherst, N.H. 03031. 

Give to the college 
of your choice. 

save on gas! 
Enjoy the benefits of 20% better gas 
mileage, quicker starting, elimination of 
tune -ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your car with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes even on 
new cars. 

Tiger 500 CD 
Assembled $49.95 
Simplikit $29.95 

Postpaid USA. 
Master Charge & BankAmericard accepted. 

Star Corporation 
Phone (303) 243 -5200 

P.O. Box 1727 
Grand Junction, Colorado 81501 
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L EADER Test 
Instruments 

OSCILLOSCOPES 
The 30 MHz Dual Trace 
Oscilloscope with Delay 

5mV sensitivity. 
Built -in delay line. 
Single shot trigger (CH -1, CH -2). 
5" P -D-A CRT assures brighter, sharper trace. 
20 eslcm sweep capability plus 11.7 nSec nine time 

LIST PRICE: $1050 OUR PRICE:$888 MODEL 
L50 -520 

(.0 

to 

to 

MODEL 
LBO 515 

25 MHz Dual Trace, 
OsciI pscope Delayed Sweep 

Sweep delay, continuously variable from 1 uSec 
to 5 Sec. 
5 mV /Div. Vertical Sensitivity with x 35 /e acc. 
Rectangular CRT with Internal graticule. 
14 nSec rise time. 
CH -1 or 2 trigger; HF filter; and TV sync . 

80 LIST PRICE: $1395 OUR PRICE: $ 

MODEL 
LIi050e 

The 20 MHz Dual Trace 
Oscilloscope 

Add & subtract modes (with CH -2 Invert). 
Front panel X -Y operation. 
17,5 nanosec rise time. 
Automatic trigger from either channel, 
including TV sync. 
10 mV sensitivity. 

LIST PRICE $769 *OUR PRICE:$635 

MODEL 
La0.507 

The 20 MHz Single Trace 
Triggered Oscilloscope 

Outstanding trigger sensitivity over 
entire operational range. 
10 mV sensitivity and 17.4 nSec rise time. 
X5 magnification is 5%) delivers 100 nS/cm 
maximum speed for easy, precise readings. 

LIST PRICE: $549 OUR PRICE:$455 

FLUKE 

8022A 

NEW 
DIGITAL MULTIMETERS 

10,000 M0 resistance meas with conductance function 
Extensive overload and transient protection 
Rugged construction - MIL -T -28800 
Hi /Lo power ohms for in- circuit resistance and diode testing 
10 M0 input impedance doesn't load circuit 
200 hour battery life - low battery indicator 
Large LCD readout - 2000 counts 
1 year calibration cycle - only 3 adjustments 
One -hand operation 

OUR PRICE: $129 

8010A 
OUR PRICE $239 

8012A 

OUR PRICE $2 9 

Large 31/2-Digit LCD's - view in any light 
Conductance function - resistance to 10,000 MO 
AC measurements to 50 kHz and higher 
True RMS for ac accuracy 
Touch -Hold probe for tricky places (Y8008) 
Diode test and low power ohms 
One year accuracy reduces calibration costs 
COMMON floatable to 5QOV 
Recessed jacks reduce shock hazard 
Current mode fuse protection to 600V 
Voltage mode transient protection to 6 kV 
Autozero and autopolarity 
AC or dc current to 10 amps with 8010A 
Resistance resolution to 0.0010 with 8012A 
Built -in batteries and charger (Option -01) 
Rugged enough for field or bench 

SEND FOR OUR CATALOG 

Call TOLL FREE: N.J CALL: 

18001526-2514-12011227-7720 

AMPOWER INST., INC. 
26 JUST ROAD, FAIRFIELD, N. J. 07006 

THE MEASUREMENT SPECIALISTS 
"WE SERVICE WHAT WE SELL" 

= Mastercharge 

Bankamericard 

FREE and COD Accepted 

TEST LEADS add $3.00 to 

WITH EVERY cover shipping 

ORDER handling insurance 

N.J. res. add 

CALL 5% tax. 

TODAY 
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Radio Shack: No. 1 Parts Place 
Low Prices and New Items Everyday! 

Top -quality devices, fully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made 
by well -known American manufacturers, and all have to pass manufacturer's quality control procedures. These are not rejects, not fallouts. not 

seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts! 

TTL and 
CMOS Logic ICs 

Full -Spec Devices 
Direct from 
Motorola and 
National Semiconductor 

Type Cat. No. ONLY 
7400 276 -1801 49C 
7402 276-1811 490 
7404 276 -1802 494 
7441 276 -1804 995 
7447 276-1805 994 
7448 276 -1816 990 
7473 276 -1803 494 
7474 276.1818 595 
7475 276-1806 890 
7476 276 -1813 590 
7490 276 -1808 894 
7492 276 -1819 890 
74154 276 -1834 1.39 
74192 276 -1831 1.19 
74193 276 -1820 1.19 
4001 276 -2401 69e 
4011 276 -2411 694 
4012 276 -2412 794 
4013 276 -2413 995 
4017 276 -2417 1.69 
4020 276-2420 1.69 
4021 276 -2421 ' 1.89 
4023 276 -2423 695 
4027 276 -2427 990 
4Q28 276 -2428 1.29 
4046 276-2446 1.69 
4049 276-2449 795 
4050 276 -2450 790 
4051 276 -2451 1.49 
4068 276-2466 1.39 
4070 276 -2470 795 
4511 276 -2447 1.69 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

SN -76477 Sound /Music 
Synthesizer IC 

4/11 

299 Featured in Oct. 
Popular Electronics 

Creates almost any type of sound - 
music to "gunshots!" Built -in audio amp. 
Includes 2 VCO's, LF osc., noise gen., 
filter, 2 mixers, envelope modulator, logic 
circuit. 28 -pin DIP. With data /appli- 
cations circuits. 276 -1765 2 99 

Mercury Tilt Switch 

Hermetically Sealed 
Perfect for Alarm 
Circuits 

89¢ 
Actual Size! 

Subminiature position- detecting 
switch for use in projects or special 
applications. Switch is normally closed 
when upright, opens when tilted more 
than 45° Rated 100mA at 24VDC. 
275-025 89° 

15 Ceramic 
Trimmers 

199 
Assorted low -loss RF trimmer 
capacitors. May include both com- 
pression and piston types rated up to 
500VDC with maximum capacity' values 
of 3 to 100 pF. 
272-805 Pkg. of 15/1.98 

ITop -Quality IC and PCB Accessories 

ffi © 
E PC Board. Mounts two l4or . pjn ICs orsockets torbread boarding. Copper clad 
21/2x5x1V)6 ". 276 -151 2 99 
O PC Board. Mounts single 14 or 16-pin IC or socket. 
276-024 Pkg. of 2/99° 
IC 16 -Pin IC Test Clip. 27g -1951 Sale 2.89 
O 16 -Pin DIP Header. With snap -on cover. 276-1980 1 29 
E 8- Position DIP Switch. 275 -1301 1 99 

4- Position DIP Switch. (Not shown.) 275 -1304 1 49 

C] Vertical 16 -pin Socket. For LED displays. 276 -1988 1 49 

E 16 -Pin DIP Jumper Cable. 18" long. 276 -1976 3 99 

DPDT Dual 
Inline Relay 

Fits Std. 14- 
Pin IC Socket 

449 

Subminiature relay is designed for use 
with TTL or CMOS circuitry. Contacts 
rated 1A at 125VAC. Coil requires 
5VDC. Coil resistance, 50 ohms. 
275-215 4 49 

MC14553 3 -Digit 
BCD Counter IC 

For Low -Cost Digital Readout 

CMOS chip replaces over 8 separate 
IC's in a digital display circuit. Input 
pulse shaping. Master reset pin 
16 -pin DIP. 276 -2498 3 49 

Reg. 
99.95 

Handheld 6 -Digit 
Frequency Counter 

4995 
Lead Zero Blanking 
100 Hz Up to 45 MHz 
kHz and MHz Decimals 

Accuracy is 3 ppm at 25'C or less than 30 Hz 
at 10 MHz. Overload-protected 1 -meg input. 
Sensitivity, 30 mV up to 30 MHz. 3x41/2". With 
mini -rod antenna, leads, case, instructions. 
Requires 9V battery. 22 -351 ... Sale 49.95 
AC Adapter. U.L. listed. 65 -731 4 95 

Dig'tal IC 
Logic Probe 2495 

Multi -Logic Family 
Compatibility 
from 5 -15VDC 

Detects one -shot low repetition 
rate, narrow pulses scopes miss. 
Combines level detector, pulse de- 
tector and pulse stretcher. Hi -LED 
indicates logic "1", Lo-LED is logic 
"0 ". Pulse LED displays pulse tran- 
sitions to 300 nanoseconds, blinks 
at 3 Hz for high- frequency signals 
(up to 1.5 MHz). With cables. 
22.300. 24.95 

RAM Memory ICs 
Under 450 nS Access Time 

2102 1024 x 1 Array. Low -cost static 
memory chip. 16-pin DIP. Buy 8 and 
save! 
276 -2501 2 49 Ea. or 8/14.95 
2114L 1024 x 4 Array. NMOS static 
RAM. 18 -pin DIP. 
276 -2504 . New Low Price 10.99 

Custom Printed 
Circuit Board Kit 

0,F447.:warr7. 
LrS:.S7 r 

Everything you need for making high- 
quality 

ty6 
custom PC boards. 

95 
Extra Resist Pen. 276-1530 1 29 

Extra Etching Solution. 276 -1535 v.19 D 

Computer Data Manuals & 
Semiconductor Handbook 

E Intel 8080/8085 Programming Manual. Handy 
reference for programming with Inters assembly 
language. 62 -1377 3 95 
® Intel Memory Design Handbook. Explains use 
of Intel's memory components and support cir- 
cuits in systems. 62 -1378 3 95 
MI Intel Data Catalog. 928 pages of specifications 
on most of Intel's standard microcomputer - 
related products. 62-1379 4 95 
tel Semiconductor Reference and Application 
Handbook. Complete specs and applications for 
popular IC transistors, diodes. 
276 -4002 Sale 995 

NEW LEDs 
Tri -Color 
Red Flasher 

7 Displays red, green, yellow. Uniform light 
output o10.6 mcd. Forward voltage: 2.2VDC. 
Max. current: 25mA. T1 -3/4 case style. 
276080 1 39 

.5 Operates directly from 5VDC power 
source. Pulse rate: 3 Hz. Max. current:20 mA 
al 5VDC. 276 -036 1 29 

B 

Digital Project Accessories 
O Bezel with Lens. High- contrast filter tor LED displays. 3/a1" 
lens opening 270-301 3.10 

Ill 
eight 

Deluxe Molded Displ y Case. Red lens. Mount up to four 0.8 or 

270285 
LED digits. Wdh brackets. lis /,a3rha4 /,i. 

3 95 

NI MA 1003 Clock Cue. For mi clock modules. Accepts 3 pushbut- 
ton switches (not inc.). With brackets, blue leas. 31hx214x2'. 
270-303 5 95 

Molded Connectors 

Rated 8A @ 250V. Standard .093" pin Qlámeter. 

Fig. Pins Type Cat. No. Each Fig. Pins Type Cat. No. Each 

A 4 Male 274 -224 99c B 4 Female 274 -234 99c 
A 6 Male 274 -226 1.19 B 6 Female 274 -236 1 19 

A 9 Male 274 -229 1.39 B 9 Female 274 -239 1.39 
A 12 Male 274 -232 1.49 8 12 Female 274 -242 1.49 

2 -Pi Malei Female. (Not shown) 214 -222 Pair 894 

WHY WAIT FOR MAIL ORDER DELIVERY? 
% IN STOCK NOW AT OUR STORE NEAR YOU! 

Prices may vary at individual stores and dealers 
adue J'haeK 

A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 
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CARBON HIM 1/4W -5% 'eSFStO/S 
OMS tX6ry ü66 rXX.Lç 046 0106 CW6 0165 220e 

2.7 
3.0 

I1 
12 

47 
51 

200 
220 

820 
910 

3600 
3900 

15K 
16K 

62K 
68K 

270K 
30033 3.3 

3.6 
13 
15 

56 
62 

240 
270 

1000 
1100 

4300 
4700 

181( 
2223 

75K 
82K 

3303 
360K 3.9 16 68 300 1200 

' 

5100 22K 91A 390K 

4.3 18 75 330 1300 5600 ' 24K 1003 430K 4.7 
5.1 

20 
22 

82 
91 

360 
390 

1500 
1600 

6200 
6800 

278 
30K 

110K 
120K 

470K 
510K 5.6 

6.2 
24 
27 

100 
110 

430 
470 

1800 
2000 

7500 
8200 

33K 
76K 

1300 
150K 

56015 

620K 

6.8 30 120 510 2200 9100 39K 160K 680X 
7.5 
8.2 

33 
36 

130 
150 

560 
620 

2400 
2700 

10K 
1133 

43K 
47K 

1803 
200K 

750K 
820K 

9.1 
10 

39 
43 

160 
180 

680 
750 

3000 
3300 

120 
13K 

51K 
56K 

220K 
240K 

910K 
1.04 

HIGH QUALITY-LOW 0 EM PRICE 

5 for .25 10 for .40 100 -$160 -1000 . 

I one one at $,/ ¡ 

i value value 100 per value T 
_: ; , CMOS BOARD $2.95 i 

CURTAINS: 
455) l digit decade counter 
4511 Obit latch 7 sea 

dri 

. 
deceder ¡ 

ver for LED display 
4060 illator v /I9 tage binary AO 

4011 0909 gate I 
2 pleches, resistore, capacitors. 1 
NP 2 digit LED display 

i RCA to22o 8A, 600VI . i 
TRIAC ea.990 ten -$9.50 $89 /ci 

i 
n1",::,°`,:,` 
BISTBLE RELA OPTO ISOLATOR 

k FCD820 6Pmm DIP 
1 Long 11íe (1.10359 WILL DRIVE A TTL GATE 

+9W apmd 1500 Hzl ' WITH TEN PIA LED CURRENT 
B Wenetically seaed 

B.,,N., $2.95 ea 694ea ten $6 il 

1 

1 

1 

;VOICE 
LACY 

"CR1'mYMTSmaoTUAweA 

/1 

WaCMN 

w 
ea 6TACPp33 AMPh 1 

e 

I 

.veue' rie ieee.; ¡ 
j 3/4 sente. 

¡ a 40ea.'$3:10 
i 

meP emme i 

Ce so Si SICNAL DIODES 
Nigh quality, marked 
computer grade signal 
diodes. Leads trimmed 
for PCB mounting.... ' 

40 for $2 1 

;TRANSISTOR BONANZA; 
IPRIME TO -92 PLASTIC TRANS! STOK5 FRdm A I DIODE ARRAY 

1 
R(780 SEMI 009031138 MANUFACTURER. TARSE 

s. 1N914'í 
ARE FIRST QUALITY DEVICES MADE 408 8 001- 

o 
PUTER FIRM. TIN NPR's HAVE CUT AN0 F06M0 frs m 'TV 

LEADS (T0 -5 SHAPE), AND THE PROP ARE FULL s aP 
LENGTH LEA05.SPECIEY SRN OR PMP- 50 PER 

TYP. nINI1Un 25elMA 

$6 for loo $50-k i 10 - S2.25 

SUPER 
SAVER 

005054 Monsa to .2" red 

diffused LED with panel 
j mounting hdwr. PRIME --? 

PARTS.... Not cosmetic 
rejects 254 ea 
5O for 010. h 

1 
DIGITAL IC's 

1E110 CROSSING SWITCH i 25011 1024 bit sniff register 81 1" 9 -BO 

C0402l 057 3 1003305 X01 9951 OIP .l9 .3. smiled l3 .Fn pie 
CMOII CNOS 2 Input IWIO gate .19 q, a r p r z 

75451 010 ]nie bit '.tati111rif reg. '19 1.70 
mita CH. tee 3 

e l'( I .1ICA GRIM 

114330011 8+IPVO + "6úD9`19em''`t` .ii DIP TRIMMER 
2492N avtd. by 12".... counter .30 12 TURN 1/4".1/4".1/4 1 SP380 (019836) NOR KS eta'''. 1.00 

S 05811 wee nos interims le .60 5a or 20íK only I 
84x1 w aaa sa nip nip zs ' 19. DALE 
5270 p/n Tr ,N,a 0/7400 .10 

11Iii (8270) 1 Dit ; reg. .30 $.50 fÓ1 $4 1 
LU321 duel 

LINEAR 

nip fop 716. .25 

`OI 05 "' /mWATT RESISTORS 

1 )a dus 341 .50 1 

nO68PC SY aedm out vAmt aine 1.27 1 
1 88X-1 (recision 

regulator 
wt audio ' (9) :40 

10 ea.-39O, 1.8k, 3.9k, 6.0k. 11k 
18301 precision '.0-99 .30 

18307 o-_ (Improved 741) .35 43 k, 68Y, 240k -5 percent fol. 
Ix305AN micro/pm- OP-_ 1.00 

¡ wz15 a /speed 100V /us 6061 op /_ 80 FOR $4 
available In 8IP(OIL) or TD99 2.00 

X61303 Motorola steno amplifier DIP 2.00 POTTER 
I Lw79 552 -1 M:4 Go/A_ TOR T0 -3 

- 1.01 . .a BRUMFIELD 
/ 

151433 512-1 A18 05 87. 1813 .IS 
151412 LAMA 512.3 Np REGULATOR TO -3 TYPE 1 RELAY 

(weaved 
¡ 

(r_red Tram rockets full 
spec,ficetioes guaranteed) 3.95 apor TA ^e 

G30z9 

ME 

zero c39saimM .Henn 011 .6O 24V6C 650 dens 
1 W101 VXF IC, oramaxeWry 1099 .30 1 LIeR .l 1 

MISc. Ids 
i 11505 Fairchild 

I i -U^ 
Fairchild 1.26114 dldlda by I 120VAC 10.4475 1 

UHF scaler 39.00 lease specify $ 1 75 1 
97X90 FaVbFld decade ctr. 7.95 ooi1 cegIiiz Ml. 1 I 
0008 Flip hil 3080 8951 12.00 i FCOBM Fairchild open /isolator DIL(6) .75 .. 

DIODES Numeric Display - 
1 

SIGNAL 
1000'met 41 é.5. lsd, ::.te 1/4" Single Digit 
Pre tri mad for PCB ward 
specify S+ /Ge 40 sin. each type $2.110 óaasP LED ' 1X3810 Is NO 200 PTV stud V /Mwr. .70 

1114581 6.4V .0050 reference diode .45 
168 1503911 16V 51 IV zewr .15 

1MN535TOR5 

CP.pteeentary l0 60 181220 pr. trans- 

¡ Ism,.. 2X6703 and GE 4474 90/620. 
75 /Sri IFnnar netae PIFS 0.25 

Il1E 1091 P40 Darlington "4220 601,599. 
1.W 70. FEa , 2X13114 X KET 10106 case .25 j !' s 

U 1 40011 6.1XPN 300.,1 AW. 9.7815 .35} S61 .118 

Dlln G.f. PM 300, 1 Alp. 6Y .30 .11 ea. 18 Fer 07.58 Ue -Its 

7- dner. 
2.75 

cr ila0 BOX 41778 SEND FOR FREE FLYER TODAY 1 
OS minvw order, mod i1 Medlino charge to orders 

1 Sacramento 194, hen 310. We pay post r UPS on domestic orders 
1 I- (. over 310... BAC MC and VISA accepted. 315 atnl_ ¡ 

W e California a eshrmwnpp.".nf1teat`. opp`"en accountf1arc"pt`d 
from 

J 95141 SAM o4r Sn IP4Ea- telmMw (916) 335 2361 1 

1L 1 
4813 Myrtle Avenue, Sacramento, CA 95841 

O 
0 
Q 
Cc 

tPPMT.imOEEDIe M 
I).Sn. eaa[io 1 

:;eÌMülmtmi. A Vi 
I 

sO1atímwsstrïuE 
rEe Dlpn a, T.91rAL 

654eacD - 10 for $5.95 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 
AMC Sales 94 

52 A P Products, Inc. 32 

10 Aaron -Gavin Instruments 16 

17 Active Electronics 99 

63 Advance Electronics 7, 71 

2 Advanced Computer Products 91 

37 All Electronics 92 

62 Amelect, Inc 80 

30 American Antenna Coy. 4 

46 Ampower 100 

57 B & K Precision Dynascan Co. 75 

32 Babylon Electronics 102 

Karel Barta 84 

51 Beckman Instruments 2 

Bullet Electronics 94 

Burdex Security Co 82 

64 C F R Associates 100 

Chaney Electronics 94 

Cherry Electronics 79 

C I E- Cleveland institute of 
Electronics 18 -21 

Command Productions 82 

31 Concord -Computer Components 86 

12 Continental Specialties Cov. 2 

13 The Cooper Group - Electronics Div 17 

Dage Scientific 94 

8 Delta Electronics 84 

29 Digi -Key 87 

Digital Research Corporation 92 

Electronic Development Lab 100 

41 Electronic Supermarket 98 

53 Enterprise Development 76 

Fair Radio Sales 82 

49 Fordham Radio Supply 95 

33 & 34 Formula International 96 & 97 

Fuji -Svea 83 

G C Electronics 22 

60 GFN Industries 35 

35 Godbout Electronics 98 

Golden Enterprises 84 

54 Gould, Inc.- Instruments Div. 26 

36 Grantham College of Engineering 77 

100 Heath 13, 25 

48 Hickok Electrical Instruments 65 

26 Hobby World 86 

Information Unlimited 100 

58 International Crystal Mfg. Co 73 

4 & 5 Jameco Electronics 88 -89 

7 Jim -Pak 15 

Lakeside Industries 100 

47 Meshna 86 

Milico industries 82 

42 MTi- Mobile Training Institute 73 

National Radio Institute (NRI) Div. of 
McGraw -Hill 8 -11 

National Technical Schools 28 -31 

43, 44 Netronics 33, 77 

24,25 O.K. Machine & Tool 27,34 
3 Ohio Scientific 1 

16 Optoelectronics Coy. 3 

19 PAIA 74 

23 PTS Electronics 77 

38 Panavise 76 

15 Poly Paks 90 

39 Pomona Electronics 36 

18 Quest 85 

11 Quimtronix 
65 Radio Shack 

40 Ramsey Electronics 

27 Rye Industries 

Sabtronics 

56 Schober Organ 

Sheldahl 

59 Shure Brothers 

61 Solarei 
6 Solid State Sales 

55 Southwest Technical Products 

Spacecoast Research 

Speakerlab, Inc. 

9 Tab Books- Electronic Book Club 

45 Tek -EI Corp. 

20 Tri -Star 

21 Tuner Service 

V.I.Z. Mfg 
28 Wersi Electronics 

14 Zemco 
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Independent News Company, Inc. is pleased 
to announce a Retail Display Plan available 
to all retailers interested in earning a display 
allowance on Radio-Electronics magazine 
and who purchase the magazines from sup- 
pliers other than Independent News Co., 
Inc., or the publisher. 

To obtain details and a copy of the formal 
contract please write to Director, Retell Sales 
Division, Independent News Co., Inc., 75 
Rockefeller Plaza, New York, N.Y. 10019. 
Under the display plan in consideration of your 
acceptance and fulfillment of the terms of 
formal contract to be sent to you upon your 
request you will receive a display allowance of 
10% of the cover price per copy sold by you. 
This plan will become effective with all issues of 
Radio -Electronics delivered to you subsequent 
to the date your written acceptance of the 
formal Independent News Co., Inc. Retail 
Agreement is received and accepted by our 
Company. 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 



0-44 Real-State- of-the -Art 
TWO NEW ACODCOBATTERY PORTABLE COUNTERS 

OPTO-8000 .1A 10Hz to 600 MHz - FREQUENCY COUNTER ACCESSORIES 

Precision TCXO time base 0.1 PPM Stability 17 -40 -C PROBES: 

Super Sensitivity with preamps in both HI -Z & 50 Ohm inputs #P -100 50 Ohm, 1X $13.95 
<10mV to 50MHz, 25 mV @ 150 MHz <50mV to 600MHz #P -101 Lo -Pass 16.95 
Auto Decimal Point Aluminum Case Socketed IC's #P -102 H1 -Z, 2X 16.95 
Three position attenuator: X1, X10, X100 (avoids false 
counting) 

#OPTO- 8000.1 A Factory Assembled $329.95 
#OPTO- 8000.1 AK Kit Form ... $279.95 
#NI- CAD -80 NI -CAD Battery Pack .. ... $ 19.95 

OPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER 

XTAL (TCXO) Time Base ±.08PPM / °C 
Aluminum Case HI -Z & 50 Ohm inputs 
1 Sec. & 1/10 Sec. Gate times Auto Dec. Pt. 

Built-in Prescaler and Preamps Standard 
#OPTO -7000 Factory Assembled - 1 Year -Guar .. $139.95 
#OPTO -7000K Kit Form 99.95 
#AC -70 AC Power Pack 4.95 
#NI- CAD -70 NI -CAD Battery Pack 19.95 
#TCXO -70 Precision TCXO Time Base 

<0.1 PPM, 17 -40 °C 79.95 

# AP- 8015 UHF Counter Preamp 20 MHz to 
600 MHz 15 -50 DB Gain 
(Not Shown) .. $49.95/Kit $39.95 

#D -450 Antenna 
Rubber Duck RF Pick -up 450 MHz ... $12.50 

#D -146 Same as above 
146.5MHz $12.50 
#RA -BNC Right-Angle BNC Adapter for 
above Antenna 2.95 

ORDER FACTORY DIRECT - PHONE OR MAIL 

TERMS: Orders to U.S. and Canada. add 5% to maximum of $10.00 per order 
for shipping, handling and insurance. To all other countries, add 10% of total or- 
der. Florida residents add 4% state tax. C.O.D. fee: $1.00. Personal checks must 
clear before merchandise is shipped. 

OPTOELECTRONICS, INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771 -2050 771 -2051 

Phone orders accepted 
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The K40 
Speech Processor. 

So unique it's patented. 
So good its guaranteed 
to out -perform any 

microphone on any radio. 

CLIPS 
ANYWHERE 

WITHOUT A CLIP! 
Molded four -pole 

internal magnet clamps 
instantly to any steel 

surface. Steering 
column, metal dash, roof 

top, or the side of your 
CB radio. No groping for 

your mounting clip. 
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PROCESSES 
SPEECH WITH A 

COMPUTER CIRCUIT! 
It's its own computer -it auto- 
matically monitors your speech 
and adjusts it in micro- second 
increments pumping so much db 
gain into your speech that you get 
400% more power than a standard 
mike. 

GUARANTEE I: 
The K40 Speech Processor is guaranteed 
to outperform any microphone it replaces 
or return it for a complete and full refund 
within 7 days from the K40 Dealer that 
installed and tuned it. 

GUARANTEE II: 
Unconditionally guaranteed for 12 months. 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical 
failure. Guaranteed against electrical fail- 
ure. No exclusions. No gimmicks. For a full 
12 months. 

' 

SOUND SENSITIVE 
2 INCHES OR 2 

FEET! 
A microphone so sensitive it will 
select your voice and process your 
speech no matter how close or far 
you are from the microphone. 

TWO MICS 
WITH ONE 
SWITCH! 

Switch up for a high - 
pitched transmission for 
cutting congested city 
traffic. Switch down for a 
mellow base in open, 
uncluttered rural areas. 

NOISE 
CANCELLING 

Pull the Processor directly 
to your mouth and speak 
directly into the mic. The 
Processor adjusts to your 

voice -and blanks out all the 
cab noise while you're speaking. 
Automatically. 

FRESH CHARGE 
WITH NO 
BATTERIES! 
Patented electronic storage 

system recharges while you 
listen to the radio. It provides 

a fresh electrical charge every 
time you squeeze the trigger. You 

never replace batteries. 

$42.50* 
American Antenna Eig01,11 60120 

'suggested retail. 
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SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA 


