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owns 
What kind 

his own computer? 
Rather revolutionary, the whole idea of owning your on your desk -is a computer that answers only to you ... 

own computer? Not if you're a diplomat, printer, scientist, Apple Computer. It's less expensive than timesharing. inventor... or a kite designer, too. Today there's Apple More dependable than distributed processing. 
Computer. It's designed to be a personal computer. To Far more flexible than centralized EDP. And, 
uncomplicate your life. And make you more effective. A at less than $2500 (as shown), downright 
It's a wise man who owns an Apple. affordable. 

If your time means money, Apple can help you ' Visit your local computer store. 
make more of it. In an age of specialists, the most You can join the personal computer 
successful specialists stay away from uncreative revolution by visiting the Apple dealer in 
drudgery. That's where Apple comes in. your neighborhood. We'll give you his name 

Apple is a real computer, right to the core. So just like when you call our toll free number 
bigcomputers, it manages data, crunches numbers, keeps (800) 538 -96%. In California, A 
records, processes your information and prints reports. You (800) 662 -9238. 
concentrate on what you do best. And let Apple do the rest. Apple Computer, 10260 
Apple makes that easy with three programming languages- Bandley Drive, 
including Pascal -that let you be your own software expert. Cupertino, 
Apple, the computer worth not waiting for. CA 95014. 

Time waiting for access to your company's big main- 
frame is time wasted. What you need in your department - 
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Olivetti 
Break- 

through 

Its a major breakthrough. That calculator 
shown above is the most advanced printing 
calculator in the world. 

SLIP TOP PRINTER 
The new Olivetti Logos 9 is only 1" x 21/2 x 

45 /e "- smaller than many cigarette packages. 
It has a full 12 -digit liquid crystal display with 
add mode and full- floating or fixed position 
decimal. 

To turn the unit into a printer, you simply 
slide up the top of the unit to expose the 
world's smallest and one of the most precise 
printing heads. The printing head prints letters 
and numbers, identifies each entry and even 
clearly separates groups of three whole 
numbers for easy readability. 

PLENTY MORE 
If its size and printing head are break- 

throughs, so is its paper system. The paper is 
loaded in special cartridges with enough paper 
per cartridge for 1300 entries. All you do is 
simply pop a cartridge into the bottom of the 
unit each time you change rolls. It's the most 
convenient way ever designed to change a roll 
of paper for a printing calculator. 

But if you're like most Americans, you'd be 
concerned about paper supply. Where do you 
get those special cartridges, and how do you 
know if you can get them years from now? 

That's where JS &A comes in. A 32 -roll 
supply -all you'll ever need for three full years 
- is only $16. That's enough paper for 41,000 
entries or approximately 52 line entries each 
working day for three full years. 

But even more important, within one year 
stationery stores will stock the cartridges, and 
we predict that the Olivetti cartridge will be- 
come a standard in the industry. 

NO INK CARTRIDGES 
The paper is a new type that looks exactly 

like conventional paper. But the paper, when 
struck, leaves a clear sharp image without the 
use of ink. So there's no messy cartridge 
required and no space needed to store one. 
You'll never need ink again. 

The rechargeable batteries last for 8,000 
lines when you use just the printer and 80 
hours using just the liquid crystal display. The 
batteries can be recharged 500 times, so 
theoretically the batteries should last for 300 
rolls of paper, or more than nine times the life 
of your paper supply. The batteries can also be 
easily replaced. 
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The world's smallest electronic printer will 
never run out of paper, ink or batteries 

thanks to Olivetti, JS &A and some 
incredible new technology. 

POWERFUL COMPUTER 
The features looked great. The world's 

smallest size, the paper roll convenience, the 
no -ink system, the battery life and the large 
12 -digit liquid crystal display were enough to 
convince us, but would the new Olivetti be 
considered a toy? Then we learned about its 
computational power and features which we 
feel are better than many of the most profes- 
sional full- featured printing calculators. 
Speed It's the world's fastest small printer with 
a speed of 2.1 lines per second. The unit also 
has a buffer so if you enter data faster than the 
unit, it will still print out each entry. 
Memories The Logos 9 has two separate 
memories. One is an accumulating memory, 
and the other is a fully independent memory. 
And the display and printer indicate which 
memory is on the paper tape. 
Printing Head The totally new printing head is 
a semi -alpha numeric system which labels all 
entries with letters to indicate the entry. For 
example LP is list price and CNT means item 
count. 
Clock The unit is so complete, Olivetti even 
threw in a digital clock function. Your unit will 
display accurate time when the 12 -digit dis- 
play is not in use. 
Gross Margin It automatically computes 
everything from gross margins to discounts 
and retail pricing. You just enter your per- 
centage mark -ups in its memory, and it will 
automatically compute the results while retain- 
ing the formula and percentage in memory. 
Plus More It has automatic round off, letting 
you select which figure to round off to. You can 
add a column of figures and then average your 
calculations automatically. The full- informa- 
tion liquid crystal display will tell you every- 
thing from when you're in the printer mode to 
whether you have something in memory and in 
which memory. 

The technological breakthroughs in the 
Logos 9 were possible because Olivetti was 
able to eliminate the many interface corn - 
ponents between the integrated circuit and the 
printing head. This was all made possible 
because Olivetti designed the entire system, 
not just a few of the components as is the case 
with most calculators. 

So there it was. Great features, great 
convenience and great value for only $89.95 
complete with batteries, charger and 90 -day 
limited warranty. For $16 more, you can get 32 

The new pocket -sized Olivetti calculator 
slides open to unveil one of the most 
advanced printing heads ever developed. 

cartridges -all the paper you'll ever need for 
three years or for $10 more you can get 16 
cartridges. So impresed are we with the 
Olivetti Logos 9 that we are making the follow- 
ing offer: 

FREE TRIAL OFFER 
We urge you to test the Olivetti Logos 9 now. 

Order one for our 30 -day no obligation trial. 
See the clear and easy -to -read paper tape and 
display. Use it as a pocket calculator, and 
carry it in your briefcase wherever you go. 
Experience the convenience of always having 
a printing calculator there whenever you need 
a permanent record of your transactions. 

After 30 -days of actual use, decide if you 
want to keep it. If you do you'll own the small- 
est, most advanced and convenient pocket 
printing calculator in the world. If for any 
reason you're not completely satisfied, simply 
return your unit within 30 -days for a prompt 
and courteous refund, including your $2.50 
postage and handling. You can't lose. 

Olivetti selected JS &A to exclusively 
introduce this exciting new product. With its 
solid -state design and high quality printing 
mechanism, the Olivetti should not require 
service. But if service is ever required, Olivetti 
maintains a convenient service -by -mail center 
as close as your mailbox. 

To order your unit for our trial, simply send 
your money order or personal check for 
$89.95 plus $2.50 for postage and handling 
(personal check orders, allow 20 days to clear 
our bank) to the address below, or credit card 
buyers may call our toll -free number below. 
Add $16 for 32 paper cartridges or $10 for 16 
cartridges. (Illinois residents please add 6 °i 
sales tax.) 

Who would have imagined a printing calcu- 
lator this small and this convenient with this 
much computational power just a few months 
ago? The Olivetti Logos 9 deserves your test. 
Order one at no obligation, today. 

o PRODUCTS 

O 
® THINK 

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

Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

©JS &A Group, Inc.,1980 
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The easiest, least expensive way to generate 
spectacular multi -color graphics, sharp two -color alphanumerics: 

Your computer, a color tv set and the Percom Electric CrayonTM: 
Add the Electric CrayonTM to your 
system and your keyboard be- 
comes a palette, the tv screen 
your medium. 

You dab and stroke using one - 
key commands to create dazzling 
full -color drawings, eye- catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan- 
guage programs that generate 
dynamic pyrotechnic images, 
laugh- provoking animations. 

From a combined alphanu- 
merics- semigraphics mode to a 
high resolution 256- by 192 - 
element full graphics mode, the 
microprocessor -controlled Electric 
CrayonTM is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend- 
ing on the mode. 

As shipped, the Electric 
CrayonTM interfaces a TRS -80* 
computer. It may be easily 

PERCOM 
PERCOM DATA COMPANY. INC 
211 N KIRBY GARLAND TEXAS 75042 

1214) 272 -3421 

adapted for interfacing to any 
computer or to an ordinary parallel 
ASCII keyboard. 

But that's not all 
The Electric Crayon is not just a 
color graphics generator /control- 
ler. 

It is also a complete self - 
contained control computer. With 
built -in provision for 1K-byte of 
on -board program RAM, an 
EPROM chip for extending EGOSTM, 
its on -board ROM graphics OS, 
and a dual bidirectional eight -bit 
port - over and above the com- 
puter /keyboard port - for 
peripherals. The applications are 
endless. 

Shipped with EGOSTM, 1K-byte of 
display memory and a com- 
prehensive user's manual that in- 
cludes an assembly language list- 
ing of EGOSTM and listings of 
BASIC demo programs, the Elec- 
tric CrayonTM costs only $249.95. 

Options include: 
LEVEL Il BASIC color 

graphics programs on 
minidiskette: $17.95. 

A 34- conductor ribbon 
cable to interconnect the Elec- 
tric CrayonTM to a TRS -80 *: 
$24.95. 

RAM chips for adding re- 
fresh memory for higher den- 
sity graphics modes: $29.95 
per K -byte. 

Electric CrayonTM 
Sketchpad, a sketching grid 
of proportioned picture ele- 
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11 -inch 
by 17 -inch, 25 -sheet pads: 
$3.95 per pad. 

SYSTEM REQUIREMENTS: the video cir- 
cuitry of the Electric CrayonTM provides di- 
rect drive input to a video monitor or mod- 
ified tv set. An internal up- modulator for rf 
antenna input may be constructed by add- 
ing inexpensive components to the existing 
video circuitry. 
Prices and specifications subject to change without notice. 

Tr. = trademark of Percom Data Company, Inc. 

= trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 

Get into computer color graphics the easy, low -cost way with a Per - 
com Electric CrayonTM. Available at Percom dealers nationwide. Call 
toll -free, 1- 800 -527 -1592, for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 
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About the cover: 

The photo exemplifies why VCRs, 
featured in this issue, have 

become so popular. One can buy 
prerecorded movies such as 
Warner Bros.' SUPERMAN for 
playback on TV or make your 
own home movies by adding a 
video camera. A portable VCR 
system, such as Panasonic's 

PV -3100 VHS, shown, adds on- the -go 
outdoor versatility. 

(SUPERMAN is a trademark of DC Comics Inc.) 

Cover photo by Don Carrot 
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Editorial 

New Video Test Reports 

A long, long time ago, most people with a serious interest in electronics were 
aware of which television receivers had superior circuit designs and, as a con- 
sequence, produced the best video pictures in given reception areas. Since 
the advent of color television and solid -state circuitry, this knowledge has 
seemingly passed us by. Starting with this issue, POPULAR ELECTRONICS 

will change all this. 

PE will now regularly feature a thorough evaluation of a video product -a 
color TV receiver, video cassette recorder, TV camera, or video disc player. 
Moreover, most models examined will be previews! That is, the home 
entertainment model reported upon will be the latest one, just barely 
reaching the dealers' shelves when the test report is published. 

As a consequence, PE readers, who are major buyers of these "high ticket" 
products as a result of their generally high income bracket and affinity for 
things electronic, will be able to make judicious buying judgments. I'm sure, 
too, that you'll be pleased to be able to finally respond with confidence to all 
your relatives, friends and neighbors who continually ask you for recommen- 
dations on which model to buy. Now you will indeed be the fully rounded local 
expert on entertainment electronics. 

Color television receivers, including projection TV, will become increasingly 
more important in our lives for both entertainment and education, of course. 
As you know, TV has already become the central component for a variety of 
new products and services: video cassette machines, electronic video games, 
personal computers, and cable TV programs. Coming up fast, too, are video 
discs, interactive two -way TV, and improved TV sound. Given the rising cost 
of automobile gasoline, restaurant prices, etc., it's expected that more and 
more people will chart an in- the -home entertainment course, which must in- 
clude video and audio. The combined market for video cassette recorders and 
video disc players alone will reach $4.2 billion in 1985, predicts Ken Ingram, 
Magnavox's Marketing Veep. 

Stan Prentiss, a well -known TV receiver consultant, will be putting all the 
video products through their paces in his lab every month. He's authored 36 

books on electronic equipment and hundreds of magazine articles. 

Joining us this month, too, as a regular contributor is Carl Warren, who'll be 
handling the "Computer Bits" column every month. Carl was formerly chief 
editor of Interface Age magazine, and is currently Western editor for EDN, a 

professional electronic engineering magazine. For the latter, he covers micro- 
computers and peripherals, ferreting out new developments in these areas. 
Therefore, he'll be on the road for the greater part of his working week, where 
his technical reportorial expertise will provide PE readers with fast -breaking 
information in the small- computer field as well as practical -use computer tips. 
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The ho 
Years_. 

C813 DF '2,895 
Ohio Scientific's top of the line personal com- 
puter, the C8P DF. This system incorporates 
the most advanced technology now available 
in standard configurations and add -on options. 
The C8P DF has full capabilities as a personal 
computer, a small business computer, a home 
monitoring security system and an advanced 
process controller. 
Personal Computer Features 
The C8P DF features ultra -fast program execu- 
tion. The standard model is twice as fast as 
other personal computers such as the Apple II 
and PET. The computer system is available 
with a GT option which nearly doubles the 
speed again, making it comparable to high end 
mini -computer systems. High speed execution 
makes elaborate video animation possible as 
well as other I/O functions which until now, 
have not been possible. The C8P DF features 
Ohio Scientific's 32 x 64 character display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors. Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an 8 bit companding digital to 
analog converter for music and voice output, 
2 -8 axis joystick interfaces, and 2 -10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available for use with the C8P DF. 
Business Applications 
The C8P DF utilizes full size 8" floppy disks 
and is compatible with Ohio Scientific's ad- 
vanced small business operating system, 
OS -65U and two types of information manage- 
ment systems, OS -MDMS and OS -DMS. 
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The computer system comes standard with a 
high -speed printer interface and a modem in- 
terface. It features a full 53 -key ASCII 
keyboard as well as 2048 character display 
with upper and lower case for business and 
word processing applications. 
Home Control 
The C8P DF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It incorporates 
a real time clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The C8P DF comes standard 
with an AC remote control interface which 
allows it to control a wide range of AC appli- 
ances and lights remotely without wiring and 
an interface for home security systems which 
monitors fire, intrusion, car theft, water levels 
and freezer temperature, all without messy 
wiring. In addition, the C8P DF can accept 
Ohio Scientific's Votrax voice I/O board and/or 
Ohio Scientific's new universal telephone inter- 
face (UTI). The telephone interface connects 
the computer to any touch -tone or rotary dial 
telephone line. The computer system is able to 
answer calls, initiate calls and communicate 
via touch-tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incoming voice messages. 
These features collectively give the C8P DF 
capabilities to monitor and control home func- 
tions with almost human -like capabilities. 
Process Controller 
The C8P DF incorporates a real time clock, 
FOREGROUND /BACKGROUND operation and 
16 parallel I/O lines. Additionally a universal 

CIRCLE NO. 48 ON FREE INFORMATION CARD 

accessory BUS connector is accessible at the 
back of the computer to plug in additional 48 
lines of parallel I/O and /or a complete analog 
signal I/O board with A/D and D/A and 
multiplexers. 
Clearly, the C8P DF beats all existing small 
computers in conventional specifications plus 
it has capabilities far beyond any other com- 
puter system on the market today. 
C8P DF is an 8 -slot mainframe class computer 
with 32K static RAM, dual 8" floppies, and 
several open slots for expansion. 

C8P $950 
Or get started with a C8P with cassette inter- 
face, 8K BASIC -in -ROM which includes most 
of the features of the C8P DF except the real 
time clock, 16 parallel I/O lines, home security 
interface and accessory BUS. It comes with 
8K static RAM and Ohio Scientific's ultra -fast 
8K BASIC -in -ROM. It can be expanded to a 
C8P DF later. Base price $950. Virtually all the 
programs available on disk are also available 
for the C8P cassette system on audio 
cassette. 

Computers come with keyboards and floppies where specified. 
Other equipment shown is optional. 

For literature and the name of your local 
dealer, CALL 1.800. 321.6850 TOLL FREE. 

OHIO SCIENTIFIC 
1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 [216) 831 -5600 
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Lr'/ 
Letters 

Sundial Improvement 

In the "Solar- Powered Sundial" (March 
1980), it is possible for the NiCad batteries 
to be damaged when light sensors are fully 
illuminated and all four FETs are turned on. 
In this case, the FETs form a low- resistance 
path, effectively shorting the solar cells and 
the battery. 

. ii . io 
TO 
01,04 

TO 
02,03 

Here is a simple circuit I propose as a sub- 
stitute. It replaces the CD4069 hex inverter 

with a CD4001 quad 2 -input NOR gate con- 
nected in what is essentially an exclusive -OR 
function. In this case, the voltage applied to 
the FETs is low when both light sensors are 
fully illuminated or both are dark. The FET 
bridge functions normally when there is a 
difference in illumination on the light sen- 
sors.-D. O Shelton, Virginia Beach, VA 
23460. 

Testing the Econometer 

In the "Automotive Econometer" (Febru- 
ary 1980), in describing the preliminary 
checkout procedure, the SNS (sense) point 
should be grounded through a 1000 -ohm re- 
sistor, not a jumper wire, to test the effects of 

+12 -14V 

1 5R 

TO 
ORIGINAL 
CIRCUIT 

Isv IW 
ZEDER 
DIODES 

rotating R3. Also, those who want to add 
transient suppression to the project can add 
the circuit shown here between the positive 
supply and the remainder of the circuit. -S. 
Wynman, Brooklyn, NY. 

Relays Still in Use 

I was pleased to see the article by Al Syd- 
nor entitled "An Experimenter's Guide to 
Relay Control" in the February 1980 issue 

of your fine publication. Relays may be old, 
but they continue to find use in many pieces 
of equipment today. -Mark W. Persons, 
Brainerd, MN. 

Darkroom Sentinel Rectifier 

For the "Photo Darkroom Sink Sentinel" 
(February 1980), I find that the rectifier 
specified (Radio Shack #276 -1626) has been 
discontinued. Can you recommend a substi- 
tute? -W. E. Bunting, California, MD. 

You can use any full -wave bridge rectifier 
rated for about 1 A, 50 PIV, such as Radio 
Shack's No. 276 -1161. -Ed. 

Out of Tune 
In "Build a Hand -Held LED Spectrum 

Analyzer" (September 1979), in Fig. 1, R31 
should be RI; in Fig. 3, on IC8C, pins 8 and 
9 should be interchanged and on ICS, the pin 
between 4 and 10 should be 7 not 9; in Fig. 6, 
at upper right, connected to R81 and R82, 
should be C33 not C34 and in the center, 
connected to QII and R88, should be R83 
not R81. 

In "Electronic Scorekeeper for Recreation 
Rooms" (October 1979), in Fig. 1, on the 
left sides of IC3 and IC5, the pins from top 
to bottom should read 2, 1, 6, 7 instead of 6, 
2,1,7. 

Introducing 
the onepranter 
worth buying 

on reliability 
alone. 

Here's something worth thinking about: of all 
the print mechanisms in use throughout the 
world today, more than half were manufactured 
by just one company. Epson. It's simply because 
we build a better printer. 

Like our TX -80. Of the first 3,000 sold in 
Europe, the failure rate was about 1 %. Now 
that's a phenomenal record. But it doesn't sur- 
prise us. Because that's how we built it. 

The TX -80 prints a full 96 ASCII and 64 graphic 
characters in 80- columns at the rate of 125 CPS. It 

Epson. 

utilizes a unique 5 x 7 dot matrix that allows the 
printing of descenders. It's controlled by an in- 
ternal microprocessor, is available with friction 
or tractor -type paper feed, and comes packaged 
in a sturdy, all -metal cabinet. And you can get it 
with custom interfaces to fit your Apple II, 
TRS -80 or just about any other small computer. 

The incredible reliability of our TX -80 is one 
reason nobody makes more printers than Epson. 
Here's the other: you can get one for about $710. 

Write to us. We'll tell you where. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard, Torrance, California 90505 Telephone: (213) 378 -2220 
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Yamaha's PX -2 linear tracking turntable. 
A class of one. 

Yamaha's new PX -2, the flagship of a remarkable new 
series of turntables from Yamaha, is destined to become the 
new standard of the audio industry. It is a masterpiece in the 
art of music reproduction. Totally in a dass by itself. 

CROSSOVER FREQUENCY 
12 Ha "least effect" point 

4 10 20 HZ 

One of the major performance advancements on the PX -2 
is Yamaha's unique optimum mass straight tonearm assembly. 
This design concept is Yamaha's direct challenge to the industry 
trend of low -mass tonearms. Among the most significant 
benefits of optimum mass is that it specifically addresses two 
of the most critical elements of music signal tonal quality - 
tonearm resonant frequency characteristics and high tracka- 
bility with a wide range of cartridges. Tonearm mass is such 
a critical element in sound reproduction (especially in the low 
and high frequency ranges) that Yamaha has designed this 
optimum mass tonearm to insure its resonance frequency is 
at the "least effect" point. (See graph.) As a further benefit, 
the vast majority of available cartridges can be effectively 

matched with the Yamaha tonearm. Even MC types. 
But the optimum mass tonearm its only one factor that 

puts the PX -2 in a dass by itself. There's much more. Like 
an extraordinary 80dB S/N ratio, with incredibly accurate 
tangential tracking -constantly monitored by an opto- electronic 
sensor. The PX -2 is also a study in durability with its solid, 
anti- resonant monolithic diecast aluminum base. And the corn - 
bined effect of the hefty platter and the heavy -duty DC motor 
depresses wow and flutter to below 0.010o. 

Yet with all this performance, the PX -2 is deceptively easy 
to operate. All the microprocessor- activated controls are easily 
accessible - without lifting the dustcover. 

The balance of the turntables in our new line (the P -750, 
P -550, P -450 and 
P -350) all incorpor- 
ate this same op- 
timum mass tonearm 
philosophy. Each 
will set new stand- 
ards for performance 
per dollar invested. 

Visit your local 
Yamaha Audio 
Specialty Dealer 
for a personal test 
of our remarkable 

PX -2 and the other superb turntables in our new series. You'll 
hear music that's truly in a dass by itself. 

For more information write us at Yamaha, Audio Division, 
P.O. Box 6600, Buena Park, CA 90622, 
'Yamaha cartridges shown (MC-1X and MC -7) on both models are optional. 
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NRI will train you at home 
to be an electronics professional 

in the growing world 
of communications. 

Learn to service, repair, and install everything from microwave antennas 
to two -way radios. .. from radar sets to TV transmitters. 

Antenna Systems 

Marine Communications 

8 

Aviation Communications & Navigation Systems 

Direction Finders, Loran 

Radar 
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No other home -study course 
gives you such complete, professional 
training in so many fields of com- 
munication. No other gives you the 
actual bench training with kits and 
demonstration units specially designed 
for learning. Only NRI gives you the 
thorough preparation and training 
you need to achieve professional 
competence in the wide world of 

communications. 

Learn at Home 
in Your Spare Time 

Learn at your own pace, right in 
your own home. There's no need to 

quit your job or tie up your evenings 

with night classes. No time or gas 
wasted traveling to school...NRI 
brings it all to you. You learn with 
NRI- pioneered "bite- size" lessons and 
proven, practical "power -on" training. 

Build Your Own 2- Meter, 
Digitally Synthesized 
VHF Transceiver or 

40- Channel CB 
NRI training is "hands -on" 

training. You get honest bench ex- 

perience as you build and test this 
industrial -quality two -way radio and 
power supply. You reinforce theory les- 

sons as you induce and correct faults, 
study individual circuits and learn 
how they interface with others. Or, at 
your option, you can train with a full 
forty- channel mobile CB and base - 
station power supply converter. 

You also build and keep for use 
in your work a transistorized volt -ohm 

Mobile Radio 

1111.......wo 

Aircraft Guidance & 
Landing Systems 

Microwave Relay 
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AM & FM Broadcasting 

meter and digital CMOS frequency 
counter. NRI even gives you special 
lessons to get your Amateur License so 

you can go on the air with your VHF 

transceiver. 

FCC license 
or Full Refund 

In all, you get 48 lessons, 9 

special reference texts, and 10 training 
kits... the training you need to become 
a professional. And NRI includes train- 
ing for the required FCC radiotele- 
phone license examination. You pass 
oryour tuition will be refunded in 

full. This money -back agreement is 

valid for six months after the com- 
pletion of your course. 

Free Catalog, 
No Salesman Will Call 

NRI's free, 100 -page full-color 
catalog shows all the equipment you 
get, describes each lesson and kit in 
detail, tells more about the many 
specialized fields we train you for. It 

includes all facts on other interesting 
areas like TV and audio servicing or 
digital computer electronics. Mail the 
postage -paid card and see how we can 
make you a pro. 

If the card has been removed, 
write to: 

Di 
NRI Schools 
McGraw -Hill Continuing 

Education Center a 3939 Wisconsin Ave. 

1 ri Y Washington, D.C. 20016 
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New Products 
Additional information on new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Card 
or write to the manufacturer at the 

address given. 

Cassette Deck Tracks 
Recording Time 

The Beocord 8000, the first Bang & 
Olufsen cassette deck to incorporate a mi- 
croprocessor, features the ability to plot 
tape usage in minutes and seconds of re- 
cording time and relate tape length to the 
duration of a recorded piece. In addition, 
if the processor is given a location in time, 
the machine automatically winds to the 
corresponding point on the tape and stops. 
An automatic memory makes it possible 
to return to the last starting point by 
pressing a return button. An illuminated 
display allows the processor to communi- 
cate with the user. Performance specifica- 
tions for this two -headed (record /play 
and erase) deck include: wow and flutter 
less than 0.1 %, frequency response 30 to 
16,000 Hz, ±2.5 dB (metal and chrome 
tapes), and S/N ratio better than 68 dB 
(metal tape and Dolby noise reduction). 
$895. 
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Intellivision Home Computer 

This system from Mattel Electronics con- 
sists of a Master Component, a 16 -bit pro- 
cessor sophisticated game player that fea- 
tures both color video and audio output, 
and a Keyboard Component that can be 
coupled together to form a complete home 
computer. The Master Component con- 

Updated Model 260 VOM 

Simpson Electric Company's venerable 
Model 260 volt- ohm -milliammeter has 
been updated and is now available as 
Model 260 -7. It features recessed insu- 
lated panel connectors to reduce shock 
hazard, a doubly fused protection net- 
work, and a transit mode to protect the 
meter movement during transport. The 
260 -7 measures both ac and dc voltage, 
direct current, resistance, dB and the ac 

Digital Delay System 

The Koss K /4DS Digital Delay System 
delays and processes the signals from a 
stereo program source and feeds them to 
an additional pair of loudspeakers, gener- 
ally placed to the rear of the listening 
space, to simulate natural reverberation. 
The system is designed for minimum com- 

plexity of operation and offers the user the 
choice of four basic rooms "sizes" and the 
level at which the processed signals are 
delivered to the rear speakers. In addition, 
an equalizer switch can either attenuate 
or boost the low bass. The unit includes its 
own power amplifiers, rated at 15 watts 
per channel into 8 -ohm loads, plus a sepa- 
rate set of headphone amplifiers. A non - 
locking button defeats the system tempo- 
rarily for comparison purposes. 

CIRCLE NO. 89 ON FREE INFORMATION CAtu. 

tains memory (RAM and ROM) and I/O 
ports. It also interfaces a pair of 12- button 
hand -held controllers, each having four 
player- action keys and a control disc for 
precise movement of on- screen objects. 
Video display is 160 horizontal by 192 
vertical elements and 24 lines of 40 alpha- 
numeric characters in 16 colors. The Key- 
board Component features a 60 -key type- 
writer -like keyboard and a digital cassette 
system. Combined, the pair holds 16K of 
RAM (10 -bit words) and the memory can 
be expanded to 1000 8K pages. Two pa- 
rallel I/O ports allow access to the bus. 
Over 20 cartridges for the Master Compo- 
nent and eight cassettes for the Keyboard 
Component are available. A microphone 
is supplied for audio input. 
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component of a mixture of ac and dc in 27 
ranges and with a dc sensitivity of 20,000 
ohms per volt. A varistor protects the 
taut -band meter movement. Options in- 
clude mirror scale, relay overload protec- 
tion, and roll top case. Accessories include 
temperature, low -power ohms and high - 
voltage probes. $103. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 

Morse Code Teacher 

The MFJ Enterprises MFJ -410 Professor 
Morse is a random Morse code generator 
and keyer. It sends either alphabetic only 
or alphanumeric characters and punctua- 
tion marks. The random code is sent in 
random length groups and never repeats 
itself. Speed is continuously adjustable 
from five to 50 wpm. Operation is from a 
12 -volt dc source from an ac adapter pro- 
vided. $152.95. Address: MFJ Enter- 
prises, Inc., Box 494, Mississippi, MS 
39762. 

Graphics Printer 

The Silentype thermal printer enables an 
Apple 11 computer to print anything that 
can be displayed on the CRT monitor, 
including graphics, according to the man- 
ufacturer. Using a 7 -dot printing element 
to produce a 5 X 7 dot matrix, it prints up 
to 80 characters per line on 81/2"-wide 
thermal paper. Resolution is 60 dots per 
linear inch (3600 dots per square inch), 
and speed is 240 dot -columns per second. 
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a $m 3way 
Qjoshower 

massage? 
Try 10 DAK high energy 90 minute 
cassettes risk free for only $2.19 each 
and get a pulsating $29 value shower 
massage for only $5. 

It's your choice. Think about the kind 
of music you like. You don't want to 
think about cassettes jamming, loss of 
high frequency response or tape hiss. 

DAK manufactures a cassette that you 
can really forget about. Great sound, 
and no problems. And, for only $5 we 
hope you will think a lot about your 
new pulsating 3 way shower massage. 

YOUR TIME IS PRECIOUS 
Imagine yourself just finishing record- 

ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

MOLYSULFIDE 
DAK manufactures enough tape for 

over one million cassettes per month. 
We developed polyester slip sheets, in- 
side the cassette, with raised spring load- 
ed ridges to guide each layer of tape as 
it winds. We coat them with a unique 
formulation of graphite and a new 
chemical called molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows 
the tape to move more freely within the 
cassette. 

Hi frequency protection! Friction with- 
in the cassette causes the build up of 
static electricity, (much as scuffing your 
shoes on a carpet in dry weather), which 
can erase high notes. Molysulfide re- 
duces friction which is a very important 
consideration for often played tapes. 

MAXELL IS BETTER 
Yes, honestly, if you own a $1000 cas- 

sette deck like a Nakamichi, the frequ- 
ency responses of Maxell UDXL or TDK 
SA are superior and you just might be 
able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40hz to 14,500hz ±3db 

Virtually all cassette decks priced 
under $600 are flat ±3db from 40hz 
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to about 12,500hz, so we have over 
2000hz to spare, and you'll probably 
never hear tie difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, 
and DAK is comparable to the 100% US 
made Cadillac or Corvette!. 

Price. DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML9Os sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 

A 3 WAY $5 SHOWER MASSAGE? 
You'll be I ving in luxury. This power- 

ful 3 way shower massage will massage 
and relax your tired muscles. You can 
use its powerful massaging action direct- 
ly from its standard wall mount, or hold 
it in your hand and direct the spray 
exactly where you want it. 

The shower massage has a three posi- 
tion power control: 1) it has a normal 
full spray like a shower head, 2) a com- 
bination of normal spray and gentle 
massaging action, and 3) full massage 
to relax your total body. 

It comes off the wall. This hand held 
shower massage has a nearly 5 foot flex- 
ible chrome plated hose that allows you 
freedom of movement. You can direct 
the spray from any angle or height that 
you desire. To remove the hand unit 
from its wall mount, simply lift and 
turn. It's easy for all family members. 

EASY INSTALLATION 
No plumber, no problems. Simply un- 

screw your old shower head, and screw 
in this deluxe massage. The wall mount 
is incorporated into the main unit and 
requires no installation. This fine show- 
er massage even has its own built in filt- 
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er screen, and there is no maintenance 
required. Just relax and enjoy. 

The hand unit is approximately 9 
inches long, and the massage section is 3 
inches in diameter. 

DAK TAKES A RISK 
Obviously giving away quality shower 

massages is not going to make DAK 
rich. We are betting that you will buy 
our cassettes again, and we are putting 
our money where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and 4500 repeat customers from this ad 
to add to our list of over 70,000 actives. 
TRY DAK ML90 CASSETTES FREE 
Try these high energy cassettes on 

your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, simply return the tapes 
and shower massage for a full refund. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
the $29 value shower massage with your 
credit card, simply call the toll free 
number below, or send your check for 
$21.90 plus $5 for the shower massage 
and $3 for postage & handling for each 
group of 10 cassettes to DAK. 
(CA residents please add 6% sales tax) 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 

friend? We will add one free ML90 cas- 
sette to each extra 10 you buy and of 
course you can buy one $29 value mass- 
age for $5 with each group you buy. 

Ex 
DAK 
INDUSTRIES 
INCORPORATED 

Call TOLL -FREE (800) 423 -2636 
In California Call (213) 984 -1559 
10845 Vanowen St., North Hollywood, CA 91605 
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new products 

The interface card contains 2K of firm- 
ware that enables setting left and right 
margins, line spacing, length of paper ad- 

vance, selection of eight intensities, uni- or 
bi- directional printing, printing of either 
of two high -resolution pages and normal 
or inverse printing modes. The printer is 
powered by the Apple II. $595. 
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Studio Monitor Speaker 
Cerwin Vega's Studio Monitor loudspeak- 
er system is designed to be used in a bi- 
amplified configuration. It employs a 
horn -loaded high- frequency driver 
mounted within the voice coil of a 12 -inch 
midrange driver and a separate woofer 
cabinet using an 18 -inch driver. The mid- 
range and tweeter are positioned to mini- 
mize phase distortion and are isolated by a 
special acoustic shield designed to prevent 
interaction and IM distortion. The bass 
section, said to be capable of producing 
audible output at 26 Hz, is rated to handle 
up to 500 watts. Controlled dispersion al- 
lows listeners positioned several feet apart 
to hear identical sounds. A complementa- 
ry high -pass filter /bass equalizer is a part 
of the package. 
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CRT Enhancement Filter 

The Polaroid CP -70 circular polarization 
contrast enhancement filter attaches eas- 
ily to the bezel around the cathode -ray- 
tube display screen by means of self -adhe- 

Semiautomatic Turntable 

sive brackets. Reflection problems are 
thereby reduced and display contrast en- 
hanced to reduce operator eye fatigue. 
Unlike conventional absorption filters 
that simply reduce glare, circular polari- 
zation filters can discriminate against re- 
flections. Complete kits are priced from 
$26 for a formed, nonglare, plastic filter. 
Laminated -glass, antireflection filters 
that can be adjusted to lighting conditions 
are priced from $68. Prices vary by the 
size of the display screen. 
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Computer -to- Selectric 
Interface 

The ESCON interface made by iPEX In- 
ternational is said to fit any IBM Selectric 
typewriter (Model 72 or 82), without 

Diskette Head Cleaner 

Scotch Head Cleaning Diskettes use a 
unique wet- and -dry method by which a 
proprietary cleaning solution is applied to 
the porous cleaning fabric in the diskette 
envelope. The cleaning diskette is then 
run in a normal manner for 30 seconds. 
Two -sided systems may be cleaned using 
the same approach. Each kit contains suf- 
ficient materials for 30 cleanings. Two 
sizes are available, Scotch 7400 for 8 -inch 
diskettes and Scotch 7440 for 51/2-inch 
types. $30. 
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The Luxman Model PD -264 turntable 
features, in addition to semiautomatic op- 
eration, direct drive, a straight tonearm 
with low mass, and front -panel controls. 
Designed to handle cartridges weighing 
from 4-11 grams and tracking at up to 
3 grams stylus force, the unit has rated wow 
and flutter of 0.035% (wrms) and S/N 
ratio of at least 60 dB (IEC -B). It offers 
speeds of 33 and 45 rpm, both said to be 
adjustable through 6%. Additional fea- 
tures include a stroboscope, antiskate ad- 
justment, and detachable dust cover, as 
well as controls for tonearm elevation and 
stylus height. $225. 
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modification. Installation requires about 
six hours of work with ordinary hand 
tools. All necessary hardware is included. 
Several models are offered to allow use 
with most small computers such as the 
PET and TRS -80. Models compatible 
with RS -232, S -100, IEEE 488, and Cen- 
tronics hardware are also available. A 
special model can be supplied for the 
Remington SR -101 typewriter. $595. 
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Wireless Vehicle 
Security System 

Radio Shack's Archer Mobile Alert warns 
you of tampering with or an attempted 
theft of your vehicle by means of a radio 
transmitter and a pocket -sized receiver. 
The system includes two electronic sen- 
sors and can be expanded to include addi- 
tional sensors and optional switches. Its 
dash -mounted transmitter feeds the vehi- 
cle's existing broadcast -band or CB an- 
tenna. When triggered, it transmits a 
coded signal that "beeps" the pocket re- 
ceiver. Range is said to be up to one -half 
mile (0.8 km). The transmitter section 
draws power from a 12 -volt, negative - 
ground source, while the pocket receiver 
uses two AA batteries. Use of the system 
requires an FCC CB license. $99.95. 
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Not Just Another Limited Area Motion Detector! 

Protects Every Square Inch Of Your Building 

Turns On Lights Automatically 

Powerful Electronic Siren 

Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 

NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make several 
simple control adjustments to suit your particular building and 
it works! There are no other wires to run. This totally self -con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break -in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi -story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information 

TURNS ON LIGHTS AUTOMATICALLY 
When the first break -in type sound is detected, the system will 
instantly turn on lights. radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 

POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break -in sound is de- 
tected. (it can be only a second or two after the first break -in 
sound) the built -in siren will start blasting for90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break -in sound is heard, the 
siren will come on for another 90 seconds. If no other break -in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 

The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back -up battery (not 
included); entry delay time 
control and sensitity control. 
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The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (63/. "x93/4 "x8 ") 
and weighs less than 6'/2 pounds. 

EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built -in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 

BATTERY BACKUP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back -up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 

OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built -in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 

30 DAY NO RISK TRIAL 
This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break -in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95. If you want the optional outside 
siren, add $24.94. (California residents add 6% sales tax.) 

(If you require more information. 
call during California business 
hours. Monday - Friday) 

Dealer Inquiries Invited 

CALL TOLL FREE 

(800) 423-5499 

V/SA' 

California residents: 
(213) 889-1414 collect. 

eEGUARDIAN 
ELECTRONICS, INC. 

31133 Via Colinas. Dept. PF. Westlake Village. Calif. 91361 
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new products 
President VHF -FM 
Marine Transceiver 

F 

-- 

American Radio Corporation's President 
Marine Electronics Division introduces its 

Model 511, one of a series of vhf/ FM 
marine transceivers. The President Model 
511 is a 50- channel synthesized transceiv- 
er whose coverage includes one Canadian 
and three U.S. weather channels. Channel 
tuning is displayed on a variable- bright- 
ness, seven -segment LED readout. A CH16 

pushbutton switch permits quick access to 
the distress /calling frequency, overriding 
the master rotary channel- selector switch. 
A second pushbutton switch chooses eith- 
er 1 watt or 25 watts of output power. A 

protective circuit shuts down the trans- 
mitter output if the antenna is discon- 
nected or damaged. To inhibit corrosion, 

A special offer on new 

Mesa Subwoofers for cars- 

Mesa 51/4" Round Flush 
Mount Bass Booster 

Now $41.95 PAIR 

Mesa subwoofers -or "Bass Boosters" 
-are added to your present car stereo 
system -they don't replace your old 
speakers. It works this way: a separate 
crossover network contains a low cut 
filter. The high and midrange tones 
come through your existing (satellite) 
speakers. Lows come out through the 
Bass Booster. The result is superb 
stereo separation and more and lower 
bass than you'll get with any conven- 
tional set of car stereo speakers. 

Available in two sizes -51/ "round 
flush mount kit (power handling 
capacity 10 -30 watts RMS /channel; 
frequency response 42- 200Hz). 

And the 6 "x 9" rear ledge mount 

Mesa 6x9" Rear Ledge 
Mount Bass Booster 

Now M4.95 PAIR 

kit (power handling 10 -45 watts RMS/ 
channel; frequency response 37- 200Hz). 

Both are compatible with any set 
of full range car stereo or mini speakers. 

Each kit contains: 
2 -5t %" or 6 "x 9" stereo subwoofer 

speakers with grills 
separate crossover network with low 

cut filter for bass separation 
30 feet of cable and complete mount- 

ing instructions and templates for easy 
installation. 

Both with 5 -year limited warranty. 
30 -day money back guarantee* if not 
completely satisfied. 

Act today. Charge it if you prefer. 

OK. SEND ME: 
kits of Mesa 51/ " bass boosters @ $41.95 ea. 
kits of Mesa 6 "x 9" bass boosters @ $44.95 ea. 

Include $3.25 for shipping & handling. Illinois residents add 6% sales tax. 
My check or money order for $ is enclosed, made payable to: 
MBR Corporation, 2940 Malmo Drive, Arlington Heights, IL 60005. 
Charge my: Master Charge Visa Card No. Exp Date_ 
Name Address 
City State Zip 

Signature 
I understand I may return the bass booster intact within 30 days for a full refund if not 
completely satisfied. 
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the transceiver is housed in a plastic en- 
closure. $479.95. 
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Vehicle Computer 
Fits Most Models 

The Zemco driving computer is easily in- 
stalled on almost any vehicle (except those 
with diesel or fuel -injected engines). 
Among the 28 functions it provides are 
current or average mph, fuel used and dis- 
tance travelled since fill -up, and fuel re- 
maining and distance -to -go until empty. 
The computer also forms a calibrated 
speedometer, a crystal -controlled clock, 
and will show both current and elapsed 
time. All measurements can be displayed 
in English or metric. An error display and 
display dimming for night use are also 
provided. $120. Address: Zemco Inc., 
12907 Alcosta Blvd., San Ramon, 
CA 94583. 

X -Y Chart Recorder Kit 

The Heath IR -5207 Chart Recorder kit 
claims accuracy of 0.5% full scale, and 
dead band and nonlinearity error less than 
0.25% of full scale. Front panel input fil- 
ters with pushbutton controls allow tailor- 
ing of response to each application. Fea- 
tures include calibrated 1 -, 10 -, 100 -mV 
and I -volt per inch ranges, integral paper 
holdown in either horizontal or vertical 
modes, zero control that allows the pen to 
be placed anywhere on chart with zero 
input on both coordinates, electric pen lift, 
calibrated X and Y sweep, and remote 
capability. It uses standard 81/2" by 11" 
paper. $479.95 
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Microprocessor 
Power -Line Isolation 

The possibilities of a microcomputer sys- 
tem developing unexplained crashes, 
memory losses and program glitches due 
to power -line spikes, surges, etc. are 
claimed to be lessened by use of the Model 
ISO -3 Super Isolator, from Electronic 
Specialists. It provides three individually 
dual -pi filtered 3 -prong ac sockets. The 
isolator can accommodate 1875 W, with 
each socket rated at 1000 W. $79.95. 
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NOW AVAILABLE! 

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

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

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

NASA TESTED IT 
According to Clyde S. Jones of NASA, 

"The device has been tested at Marshall 
Center on over 40 types of motors, with 
power savings ranging up to 60 %, 
depending on the loading. The motors 
tested were both single -phase and three - 
phase, ranging from 1/2 H.P. to 5 H.P. 
Most motors will show up to 40- to -50% 
savings when running lightly loaded or 
unloaded, and some will show 5 -to -7% 
savings at rated load." 

NASA's Technical Support Package 
showed the test results and noted that 
The Power Factor Controller applies to 

induction type electric motors - the 
most commonly used type in all major 
home appliances and the most common- 
ly used by industry." 

HOW IT SAVES POWER 
Popular Electronics explained it this 

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

"Though the low power factor means 
that conversion of electricity to 
mechanical power is small, the large cur- 
rent causes considerable (heat) losses in 
the supply lines and motor windings. 
This is what reduces efficiency. 

"To minimize this waste, Nola's device 
monitors the motor's power factor and, 
when it detects light load conditions, it 
reduces the supply voltage ... The cur- 
rent, now more nearly in phase with the 
voltage, therefore does as much useful 
work as before, but it and the voltage are 
smaller, resulting in a net savings of 
electrice power." 

THE SAVINGS CAN ADD UP 
Like everything else, the cost of elec- 

tric power keeps going up. Not only is 
the basic rate you pay going up, the 
power companies have now added on a 
"fuel adjustment" charge to help pay for 
running their generators. In 1980, 1981 
and beyond, you'll pay more and more 
for the privilege of running your electric 
appliances. 

National Aeronautics 
and Space Administration 

Patent No. 4,052,648 

Right now, the typical consumer pays 
about $8 per month to operate a 16.5 cu. 
ft. frost -free freezer ... $10 to run a 17.5 
cu. ft. frost -free refrigerator ... $8.25 for 
an attic fan operating 12 hours a day 
... and about $60 for an air conditioner 
used during summer months. It's not 
hard to figure out what you're paying per 
year just to run one of these appliances. 
And in many parts of the country, the 
cost is even higher. 

That's why Nola's power saver can 
soon pay for itself, then start reducing 
your electric bills - the amount of sav- 
ings, of course, depending on which ap- 
pliance(s) you usetit with. 

There's just one catch. Until now, the 
device has not been available - except 
for industrial models prices at $80 or 
more. 

INTRODUCING THE WATT WIZARD 
Cynex, an American manufacturer of 

electrical and electronic products and a 
prime contractor for the U.S. Govern- 
ment, has been licensed by NASA to 
manufacture Frank Nola's power saver. 
Cynex calls it the Watt Wizard. 

"The Watt Wizard," says Ray 
Beauchea, the firm's Marketing Director, 
"regulates the voltage fed into an induc- 
tion motor, reducing or boosting power 
as required, when loads go up or down. 
Simply stated, it makes motors run more 
efficiently, especially when idling. It 
reduces motor heat, affording longer 
motor life and reducing the amount of air 
conditioning required for cooling 
(rooms) in summer months. It saves elec- 
tric power, because kilowatt hours are 
greatly reduced. And it causes the motor 
to run quieter." 

SIMPLE TO USE 
Cynex makes several models of the 

Watt Wizard (all with solid state design), 
including the 110 V AC plug -in model 
we're offering. It's for single phase frac- 
tional H.P. motors (less than 1 H.P.) 
which is the type used in most made -for- 
the -home freezers, refrigerators, window 
and attic fans, swimming pool pumps,fur- 
nace fans, vacuum cleaners, sewing 
machines, power drills, etc. 

Simply plug the Watt Wizard into any 
electric outlet, then plug the appliance 
into the Watt Wizard. There's no wiring 
required. Unlike some competitor's 
models (if and when available), the ap- 
pliance does not have to be turned on 
before being plugged into the power 
saver. You can leave the appliance - 
whether on or off - plugged into the 
Watt Wizard all the time. Or you can 
move the Watt Wizard to various loca- 
tions, depending on which appliance is 
being used. (Better yet, order several 
Watt Wizards.) 

OTHER MODELS AVAILABLE 
Air conditioners, washers and dryers 

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

ADVANCE FEATURES 
The Watt Wizard also includes two more 
unique features. It's fused, so if you ac- 
cidently overload the device, it won't 
burn out. Just change the fuse, which is 
available at any auto supply store. 

And the Watt Wizard features an LED 
readout, so you can actually tell, at any 
moment, exactly how much power you're 
saving - 10 %, 20 %, 30 %, 40% or 50 %. 

There's a "Power On" light, too. And 
the Watt Wizard comes with the 
manufacturer's 1 -year limited warranty. 

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

ly $39.95, with Immediate delivery. Want 
two? Then it's just $37.95 each. Or 
splurge and get three at $34.95 each. 
Wire -in models for heavy duty motors are 
$6 more for each unit. Add just $2.50 
postage /handling for each order (not 
each unit). 

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

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

If not completely satisfied, return it 
(insured) for a full refund. 

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

800. 257.7850 
(In New Jersey, Call: 800-322-8650) 
N.J. residents, add 5% sales tax. 

Or mall your order to: 

Dept P 3, Lakewood Plaza 
Lakewood, N.J. 08701 

n meFEL_Fy 
The Imagination People 
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The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home -all in 
easy -to- build, 
money- saving kits. 

Send today 
for your 
FREE 

Heathkit 
Catalog 

110 

E THE NOUN e °6- 

If coupon is missing, write 
Heath Co., Dept.010 -662 
Benton Harbor, MI 49022 

Send to: Heath Co., Dept. 010 -662 
Benton Harbor, MI 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 

Address 

City State 

CL -724A Zip 
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The Pursuit of Realism 

CONVENTIONAL wisdom has it 
that someday audio technology will 

advance to the point at which we will be 
able to sit in our chosen listening environ- 
ments, flip a switch, and treat our ears to 
the sound of music indistinguishable from 
that heard in the concert hall. After all, 
we need only play impeccably recorded 
program material -which may be loom- 
ing on the horizon in the form of digital 
discs -through speakers designed for op- 
timum dispersion and imaging and mini- 
mum distortion, using electronics from 
which all traces of TIM, SID, and other 
alphabetic nasties have been rigorously 
removed, to be home free. Frankly, I'd 
hate to have to fund the research and 
development program that would be 
needed to realize this technological mira- 
cle, all the more because close examina- 
tion will show that it is more a pipe dream 
than anything realizable. 

The Glitch Overlooked. One of the 
malign influences that stand to dash the 
hopes of the faithful is the ancient antago- 
nist noise. Not noise in the recording or 
the circuitry used to reproduce it, but am- 
bient noise in the playback environment. 
Circuit design is capable of producing am- 
plifiers with S/N well in excess of 100 dB, 
and, while the present state of the art in 
digital hardware limits the best recordings 
that can be made to 96 dB or so of 
dynamic range, it is quite reasonable to 
suppose that digital recording systems ca- 
pable of resolution beyond 16 bits could 
be developed. But wide dynamic range 
avails nothing if the lowest 10 or 20 dB of 
it are masked by room noise, and overrid- 
ing such noise by brute force can be shown 
to produce "colorations" probably equal 
to or greater than those fussed over by 
some amplifier critics. Ironically, espe- 
cially for those who look down their noses 
at mobile stereo on account of the hostile 
environment in which it must function, 
home surroundings are not totally friendly 
to audio even compared with those of the 
car: they are only less hostile. 

A "Thought Experiment." For the 
sake of argument, let's assume that we 
have a playback system that is perfect in 
all respects- frequency response flat from 
dc to light, zero distortion, infinite S/N 
ratio, etc. Let's say further that it is repro- 
ducing a composition that has a dynamic 
range of 90 dB. If the recording environ- 

By Harold A. Rodgers 
Executive Editor 

ment had an ambient noise level of 30 dB 
SPL -which is very quiet -the level of 
the music, if it is to exceed that of the 
noise at all times, must range from just 
beyond that to a bit over 120 db SPL. This 
upper level approaches the threshold of 
pain for most individuals, and it seems 
reasonable to speculate that this factor, 
rather than the limited power of acoustic 
instruments, sets the upper boundary on 
dynamic range. 

Now, when we play this recording back 
through our perfect system, we will have 
to play it loud enough to override the am- 
bient noise in the listening environment. If 
we were fortunate enough to have a listen- 
ing room as quiet as the super -quiet re- 
cording studio that has been postulated, 
the playback level would only go up by 3 

dB, which might be tolerable. But typical 
residences are far noisier than that, a 

range of 45 to 50 dB SPL being more 
common. Under these circumstances we 
will have to play the music IO to 15 dB 
louder than it was recorded in order to 
overcome the room noise. 

As the original levels may have well 
approached the threshold of pain at their 
loudest, this additional level boost could 
make listening to the louder passages 
quite uncomfortable. And even if that can 
be tolerated, the elevated level will lead 
human loudness response to distort the 
subjective frequency balance. In addition, 
there is reason to believe that the nonli- 
near processing that the ear itself per- 
forms is level- dependent in a way that 
makes the same spectrum sound a little 
different when it is louder. Thus, while the 
reproduced sound may well preserve the 
musical values of the recorded original, it 
seems that the very process of playback in 
a nonideal environment is enough to 
change it somewhat. The fact that many, 
if not most people live in relatively densely 
populated areas adds social barriers 
against realistic reproduction of wide dy- 
namic range, too. Few apartment dwellers 
can get away with playing music at levels 
in excess of 100 to 110 dB for very long, 
and even suburbs pose similar, if looser, 
restraints. And what happens if our neigh- 
bors want to hear realistic dynamics too? 
What does that do to the ambient noise 
levels in our apartments? The irony is 

compounded by the fact that the hours 
when ambient noise tends to be at a mini- 
mum are just those times when acoustic 
leakage of someone else's loud Wagner or 
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HEAR 
WHAT YOU' VE BEEN 

MISSING: 
Listen with an 801 Omnisonic Imager,M 

a quantum leap forward in stereo reproduction! 
OMNISONIC IMAGERY'" IS HERE! 
Our innovative state -of -the -art electronics create 
a totally unique sound environment never before 
possible. With an 801 Omnisonic Imager'", you can 
now experience the physiological sensation of what 
amounts to three -dimensional sound reproduction - what we call omnisonic imagery'" - from just 
two speakers! Sound appears to come from many 
sources in the listening area, depending on the 
quality of the signal source. A common reaction 
is to look about for other speakers. And you don't 
have to sit rigidly fixed at a focal point between 
the speakers to enjoy omnisonic imagery'l 

RETROFITS TO MOST STEREO SYSTEMS! 
Any unit with a tape monitor facility (internal tape 
loop) can mate with an 801 Omnisonic Imager': It 
also has a built -in tape monitor button so you don't 
lose your existing tape monitor facility. 

The 801 Omnisonic Imager" works on any stereo 
source - FM, tapes, and records. You can record 
selections via the 801 Omnisonic Imager'" and replay 
them on conventional home -use stereo equipment. 

Now that you've read all about our 
801 Omnisonic Imager ", don't you think 
it's time to hear one? If we have 
stimulated your interest in 
seeking the finest sound 
reproduction in the purest 
sense, please ask your dealer 
fora live demonstration. If you 
have any questions, or need 
to know the name of the dealer 
nearest you, call or write to: 

QMNISONIX,LTD. 
P.O. Box 307 
Wallingford CT U.S.A. 06492 
(203) 239 -6213 

THREE DIMENSIONS IN SOUND! 
Stereo without an 801 Omnisonic Imager" produces 
sound from two distinct sources. Music from the 
speakers arrives at your ear, but most of it falls to 
the floor. The result is often "muddiness" and loss 
of presence. Only two dimensions result - volume 
level and stereo separation. 

Stereo with an 801 Omnisonic Imager" creates 
omnisonic imagery" never before possible. Sound 
seems to come from the near and far. At times, it 
surrounds you, and appears to come from behind 
you and below you. The sound never has a chance 
to fall to the floor. It is so alive with movement 
that it envelopes you. Three dimensions - volume 
level, stereo separation, and omnisonic imagery" 
are apparent with an 801 Omnisonic Imager . 

LIFETIME WARRANTY! 
You get a lifetime warranty on the active circuitry, 
and one year on all other components (excluding 
case and line cord), provided your 801 Omnisonic 
Imager" is used as specified. 

Dealers - join our rapidly -growing network. Write to our 
Sales Dept. for details. Visit us in Booth D-22, Lobby Level 
at McCormick Place at the June CES, Chicago. 
Omnisonic Imager ", Omnisonic Imagery', HBX ", and Honeybox" are trademarks 
of Omnisonix, Ltd. 
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McIntosh 
"A Technological 

Masterpiece..." 

McIntosh C 32 

"More Than a Preamplifier" 

McIntosh has received peerless ac- 

claim from prominent product 

testing laboratories and outstand- 
ing international recognition! You 

can learn why the "more than a 

preamplifier" C 32 has been 

selected for these unique honors. 

Send us your name and address 

and we'll send you the complete 

product reviews and data on all 

McIntosh products, copies of the 

international awards, and a North 

American FM directory. You will 

understand why McIntosh product 

research and development always 

has the appearance and tech- 

nological look to the future. 

Keep up to date. 

Send now - - - 

McIntosh Laboratory Inc. 
Box 96 East Side Station 
Binghamton, NY 13904 

Name 

Address 

City State Zip 

If you are in a hurry for your catalog please 
send the coupon to McIntosh. For non -rush 
service send the Reader Service Card to the 
magazine. 
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audio 
Stravinsky; or "Blood, Sweat, and Tears" 
will prove to be most annoying. 

Can We Use 90 dB of Dynamic 
Range? I think the answer to that is- 
sometimes, but certainly not always. 
What then will we do with our fancy, 
purely digital recordings at times when 
either the laws of acoustics or the laws of 
the land decree that we may not enjoy 
their full potential. I can't say for certain, 
but 1 suspect that the preamp /control 
centers (or whatever) used in the music 
systems of the future will contain com- 
pressors or other means of restraining dy- 
namic range that proves excessive.. 

The Brighter Side. Fortunately, if we 
are concerned with enjoying recorded 
music, rather then trying to fool ourselves 
into thinking that we hear a live perform- 
ance, the outlook is far brighter. The pro- 
cessor in the middle of our heads that 
works on the signals from our ears has 
some very sophisticated tricks in its reper- 
toire. For one thing, since the hearing 
sense can identify and ignore components 
of noise under some conditions, it is not 
always necessary that the music complete- 
ly override noise in order to be heard. As 
an example, a listener might hear a soft 
string chord, as at the end of a movement, 
and not notice at all that a clock is ticking 
at a level slightly above that of the music. 
Of course, subliminal awareness of the 
ticking provides instant confirmation that 
"this is not a concert." Nonetheless, un- 
less the noise gets very loud, the listener 
can probably still enjoy the music. 

Another factor worth considering is 
that we all, presumably, really know 
where we are, at least most of the time, 

and the effort of sustaining the illusion of 
the concert hall may actually distract us 
from the music itself. Consider a musical 
composition in which a sound similar to 
that of a telephone bell is used. When the 
sound occurs, most of us will probably 
direct our attention to the telephone to 
determine if it is really ringing or not -if 
we happen to be listening to a recording at 
home. At a live performance, expecting no 
messages, most people will interpret the 
sound differently and never even think of 
the telephone. 

It is high time, in my view, that we 
accept recorded music for what it is -a 
medium related to but distinct from live 
music and certainly not limited to the imi- 
tation of live music. If we regard the two 
as equal in this sense, it is easy to see that 
they have different strengths and weak- 
nesses and that a situation appropriate for 
one might be hard pressed to accommo- 
date the other. Perhaps even more impor- 
tant, we could stop asking the impossible 
of our reproduction equipment, quash the 
indictments accusing it of imagined 
faults, and enjoy it more fully. 

Having made what I hope is a reason- 
able case for abandoning concert -hall re- 
alism as the sine qua non for home repro- 
duction, I'll do a quick stutter step and a 
head fake and tell you that it is possible 
under laboratory conditions. In fact, it can 
be done well enough to allow the acoustics 
of concert halls to be compared. The joker 
in the deck, however, is that the playback 
must be done in an anechoic chamber. 
Furthermore, if odd effects due to infiltra- 
tion of extraneous sounds are to be avoid- 
ed, elaborate soundproofing is also re- 
quired. But, as we will see next month, the 
idea has interesting ramifications. 

Audiophile Recordings 

BIZET: Carmen, Suites No. 1 & 2; GRIEG: 
Suite from Peer Gynt, Op. 55, 46. St. 
Louis Symphony Orchestra, conducted by 
Leonard Slatkin. Telarc Digital 10048. 
Technically, there is little to say about 
this disc other than to acknowledge its 
excellence. Surfaces are quiet, the stereo 
image neatly fills the space between the 
speakers while projecting a good sense of 
depth, and a sense of space and ambience 
pervades it all. Slatkin and the orchestra 
do a good, professional job that manages 
to sound inspired every now and then. 
What is missing, for these ears, is solid, 
musical substance. With just a few excep- 

tions, the classical offerings on specialty 
discs have been curtain raisers. How 
about something meaty, like a Beethoven 
Symphony, or the Brahms Requiem, or 
some Bartok String Quartets? 

TIP OF THE WEISBERG. Tim Weisberg and 
his band. Nautilus NR7. Like the Telarc 
release preceeding, this disc was mastered 
by means of the Soundstream digital re- 
cording process, and, similarly, its sound 
is well -nigh impeccable. But rather than 
using few mikes and doing whatever is 
necessary to authentically portray instru- 
ments in a performance environment, this 
release unabashedly takes the path of vir- 
tuoso studio engineering. Actually, this 
becomes a part of the album's charm, for 
while there is no pretense of a natural 
sound, what one hears is tastefully done 
and very enjoyable. The liner notes make 
much of the idea that this is a rock group, 
not a jazz group. Yet, its esthetic has shed 
some of the Dyonisiac aspect of rock and 
taken on some of the cool, Apollonian ap- 
proach found in some jazz. On the other 
hand, the music really isn't jazz, either. 
We may have to settle for calling it 
unique. 
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Attractive Air Alive unit measures only 41/2" x 4" x 13/4" 
and cleans a 20' x 15' x 8' room in up to 15 minutes 

Little- understood particles, called nega- 
tive ions, are said to be nature's best air 
cleaners. They attach themselves to dust, 
smoke, pollen or anything else floating in 
the air, and cause it to fall harmlessly to the 
ground. Now there is growing proof that 
negative ions may affect your moods, 
health and sense of well being. 

THE ION CONTROVERSY 
For the past 20 years, scientists and 

scholars - world wide have been study- 
ing the effects of electronically charged 
particles in the air called negative ions. 

Russian scientists have recently proven 
that the presence of ions in the air is es- 
sential to animal life. Research conducted 
at the University of California has shown 
that plant growth is stunted when the ion 
content in the air is decreased. 

Some researchers claim there's evi- 
dence that negative ions can relieve aller- 
gic ailments and headaches, help control 
virus, retard the growth of bacteria, in- 
crease mental alertness and energy, re- 
duce pain, tension, fatigue and depression 
and produce sound sleep. 

Interestingly, while the number of those 
who believe that negative ions do, in fact, 
produce these benefits, has grown, the 
number of doubters has decreased over 
the years. 

THE ION IMBALANCE 
The air is made up of molecules that 

contain either a majority of electrons, mak- 
ing them negative particles, or a majority of 
protons, making them positive particles. 

Although nature produces a nearly 
equal number of positive and negative 
ions, there are a number of reasons why 
we are surrounded by an over abundance 
of protons: air pollution depletes the num- 
ber of negative ions in the air, the static 
charge from synthetic fibers produces 
positive ions and natural earth radiation, 
that would normally produce negative 
ions, is retarded by concrete and asphalt 
covering the land. 

In effect, we are breathing air that nature 
never intended us to breathe ... air that 
has been depleted of negative ions. 
What is needed is a way to correct this 
ion imbalance. 

NATURE'S AIR CLEANERS 
There is almost no disagreement 

among scientists that negative ions are 
unmatched in their ability to cleanse the air 
of impurities.This is how they do it: nega- 
tive ions attach themselves to dust, smoke 
and pollen, neutralize them and cause 
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AIR ALIV E 
Uses "Nature's Air Cleaners" 
to electronically destroy odor, 
smoke, dust, and pollen. Now 
research shows it may do more! 

them to fall harmlessly from the air. 
Engineers and doctors have recently 

recognized this benefit and have begun to 
take advantage of it. Many now use com- 
mercial units that emit negative ions and 
effectively destroy odors and pollutants in 
the air. 

It has only been during the last year that 
technology has developed an affordable 
consumer model. These units were first 
introduced in Europe where there is a high 
level of interest in the benefits of 
negative ions. 

Now we are introducing one of the first 
consumer units to be sold in this country! 

ONE OF THE FIRST UNITS 
UNDER $100 

When we were offered the opportunity 
to introduce Air Alive to the American mar- 
ket, we jumped at the chance! Why? Be- 
cause it's one of the first consumer models 
in this country to be sold for under $100. 
And because it's manufactured by West- 
ern Systems, Inc., a pioneer in the ion gen- 
eration field. 

MOST COMPACT UNIT 
ON THE MARKET TODAY 

Air Alive measures only 41/2" x 4" x 13/4" 
and puts out 3 trillion negative ions per 
second per cubic centimeter.That's as 
many or more than larger, more expensive 
units now on the market. It is so powerful 
that it cleans a 15' x 20' x 8' room in up to 
15 minutes. Air Alive brings you more 
cleansing power in its compact size. 
WARRANTED FOR TWO FULL YEARS 

Air Alive is an all solid state unit ... it has 
no moving parts. The unit is so trouble free 
that it is warranted by Western Systems, 
Inc. for two full years, in the unlikely event 
that anything should go wrong. 

:s;..ou .:;. i;'ç:<:xx:.:>:: :;5 

FREE BOOK 
JUST FOR 
TRYING 
AIR ALIVE 
Just for trying the Air Alive 
unit, we are offering a 160 
page book entitled The 
Ion Effect ". 

Absolutely Free' 

It is yours at no additional charge.It's yours to keep 
even if you should return the Air Alive unit during our 
30 day trial period. "The Ion Effect" traces one 
man's 10 year effort to discover the truth about the 
effects of ions. Judge for yourself the benefits of 
negative ions. 

CIRCLE NO. 43 ON FREE INFORMATION CARD 

OPTIONAL AUTO ADAPTER 
Now Western Systems, Inc. brings 

something new to the American market 
that Europeans have used for years ... an 
optional auto adapter that allows you to 
use your Air Alive home model in your car, 
truck, van or RV. Hardware included for 
mounting under your dashboard and 
adapter plugs into your cigarette lighter. 

WARE 
30 DAY NO -RISK TRIAL 

We believe Air Alive to be the most 
compact negative ion generator on the 
market today. It will destroy the dust, 
smoke, pollen and odors in the air in 
your home, office or car. 

And we want you to decide for your- 
self whether or not you can benefit from 
the effects scientists are claiming that 
negative ions can have on your health 
and sense of well being. 

We offer you a 30 day, no risk trial pe- 
riod on every Air Alive unit you order. If 
during that time you decide the Air Alive 
unit does not meet your expectations, 
for any reason, you can return it for a 
prompt refund of the purchase price. 

IIIlI 11 I1'1III I 

TO ORDER YOUR AIR ALIVE 
Simply fill out the coupon and send it, 

along with your check or money order, to 
the address below. For even faster ser- 
vice, call Toll Free: 1- 800 -527 -7066. In 
Texas call (214) 349 -3120. 

I- 7 
C1EDJA ¿NC. 
10155 -9 Plano Road Dallas, TX 75238 
Yes! Send me Air Alive units at $79.95 ea. and 

Auto Adapters at $8.95 ea. Add $3.50 post- 
age, handling and insurance charge. Texas residents 
add 5% sales tax. 

I UNDERSTAND I HAVE A 30 DAY 
NO RISK RETURN OPTION. 

Home Unit Auto Unit 

Name 

Address 

City 

State Zip 

Check or Money Order enclosed. 

Charge to: 
Master Charge 
VISA 

Account Number 

Signature 

Order Toll Free: 1- 800 -527 -7066 
In Texas Call: 1- 214 -349 -3120 

Expires 

I MMI-1979 
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AKG 
Model K -340 
El ectrosta t- 
Dynamic 
Headphones 

22 

by Julian D. Hirsch 

An electrostatic driver and dynamic driver 
in tandem cover the audio range 

MODEL K -340, the newest stereo 
headphone from AKG, incorpo- 

rates some of the unique design features 
of the earlier Model K -240, and in addi- 
tion uses an electrostatic driver and a dy- 
namic driver in a "two -way" configura- 
tion. A circumaural headphone whose soft 
urethane -filled ear cushions surround the 
wearer's ears, the K -340 does not press 
tightly on the head. Its light weight of 
13.5 ounces (385 grams) makes it com- 
fortable to wear for extended periods. The 
9.8 -ft (3 -m) coiled cord is terminated with 
a three -conductor molded plug. Suggested 
retail price is $189.00. 

General Description. Although some 
of the sonic limitations associated with 
headphone listening are fundamental, 
AKG engineers found that the sense of 

realism could be enhanced by the use of a 
"comb filter." This is because resonance 
and diffraction in the outer ear and ear 
canal convert a "flat" frequency response 
just outside a person's ears to a response 
with numerous notches across the fre- 
quency spectrum. Wearing headphones 
changes the resonance conditions in the 
ears, diminishing the comb effect greatly. 

In the K -340, AKG employs six circu- 
lar passive diaphragms around the driven 
cone, separating the volume in front of the 
cone from the rear volume in the earpiece. 
At low frequencies, the passive dia- 
phragms are acoustically opaque, causing 
the driver to operate effectively in a small 
sealed enclosure for full bass response. 

At about 200 Hz, where the enclosure 
resonance would tend to introduce a re- 
sponse peak, the passive diaphragms be- 
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Ion 
Fountain.. 

YOUR ULTIMATE AIR FRESHENING/ 
IONIZING SYSTEM. TOP QUALITY. 
LOW PRICE. STATE OF THE ART. 

Breakthrough. The new Ion Fountain'" is 
in a class by itself. This negative ion genera- 
tor gives you power to saturate your home or 
office with billions of refreshing ions. With- 
out fans or any moving parts it puts out a 

pleasant breeze. A pure flow of ions pours 
from the top like water from a fountain, filling 
your room. The result? Your air feels like 
fresh ocean air -pure, crisp, and wonder- 
fully charged. 

The price? Only $79.95. That's a price 
breakthrough because no other company 
can offer you a unit with higher ion output or 
better quality than the Ion Fountain ", even at 
triple our price. 

HOW CAN WE DO IT? 
Six years of experience helps. Plus a lot 

of ingenuity, aggressive research and a 

personal commitment to give our customers 
the best we can. 

UTP Ion Research Center is a branch of 
our educational publishing company. And 
our commitment in publishing to give birth 
to new ideas and methods that enrich 
humanity is part of the Ion Research Center 
too. Were in business to serve you and your 
environmental needs. 

WHAT ARE IONS? 
Ions are electrically charged atoms in the 

air with either a positive or negative charge. 
The sun and cosmic rays as well as lightning 
and fast -moving water (like waterfalls, surf) 
generate trillions of negative ions every day. 
The more negatively ionized the air, the 
fresher and more alive it is. Air pollution, 
artificially controlled climates (with air con- 
ditioning and heating) and electronic equip- 
ment all produce excess positive ions, depriv- 
ing the air of these small negative air ions 
and creating dead "stuffy" air. 

WHAT'S THE SOLUTION? 
Our rapid - growth technology, which 

sometimes takes its toll on the quality of our 
air, has also come up with the solution. 
Following Nature's model of the thunder- 
storm which uses a high electrical charge to 
purify, revitalize and stimulate the air, the 
UTP Air Energizer has been developed imitat- 
ing this process. Both the thunderstorm and 
the Air Energizer fill the air with negative 
ions, restoring the natural electrical balance 
to the polluted, energy -depleted air. But the 
Ion Fountain can be used indoors in the 
home, office, workshop, laboratory, etc., 
keeping a fresh supply of ionized oxygen 
available night and day. This new break- 
through in fresh air control is not a cover -up 
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which masks or deodorizes. The unit actually 
removes the dust, smoke, bacteria and pollen 
particles from the air by attaching ions to 
them and causing them to sink to the earth 
where they can be vacuumed up rather than 
inhaled. At the same time ions electrically 
stimulate the energy- stripped air. 

YOUR CHOICE 
OF TWO TOP - QUALITY UNITS! 

There's only one unit that's better than 
the Ion Fountain. That's our own Executive 
System Four ". It sells for $159. It has an 
even higher ion output. Plus! Our special 
Dial -An -Ion feature allows you to adjust the 
ion output anywhere from low to high. Not 
everyone knows that the need for ions 
varies. A large smoky room will require 
higher output than a small room. And some 
people want fewer ions while sleeping than 
while working. The new Executive System 
Four is our answer to this need for output 
flexibility. 

FACTS YOU NEED TO KNOW 
The Ion Fountain " - System Five 

Ion density: 430,000 ions per cm3 /sec. 
at 1 meter. 1.55 million ions 
per cm3 at 50 cms. 

Use: Large room or office -9000 
cu. ft. 

Warranty: 1 year 
Output voltage.' 15 KV 
Ozone: Less than 2 parts per billion 
Dimensions: 5%" x 41/4" x 2%" 

Executive System Four" 
Ion density. Low to maximum of 540,000 

ions per cm3 at 1 meter. 1.6 
x 106 ions per cm3 at 50 
cms. 

Output voltage: 15 KV 
Ozone: Less than 2 parts per billion 
Dimensions: 1 1 " x 5" x 4" 
Use: Large room or office 10,000 

cu. ft. 
Warranty- 1 year 

If the Executive System Four is better, 
why did we bring out the Ion Fountain? Not 
everybody is willing to pay $159 for an air 
ionizing unit, no matter how good it is. Just 
like not everyone drives Rolls Royces. Most 
drive less expensive cars. The Executive 
System Four is for the person who wants the 

absolute best quality and doesn't mind pay- 
ing a little extra to get it. If you want highest 
ion output, flexibility, and a beautiful oak 
paneled case, buy the Executive System 
Four. 

If you want something at half the price of 
the Executive System Four, but still better 
than any other units costing up to $250, buy 
the Ion Fountain. 

HOW TO GET ONE 
To place your order now lust send a 

check for $79.95 plus $3 shipping for the Ion 
Fountain. Or send $159 plus $4 shipping for 
the Executive System Four. Tell us your full 
street address as we cannot ship to Post 
Office boxes. (California residents add 6% 
sales tax.) 

Our unit is dependable and trouble -free, 
but if by rare chance any problems occur our 
service -by -mail center sends off your unit 
within 24 hours of receipt or sends a replace- 
ment so you are not without fresh air and can 
enjoy your dust -free environment. And each 
Air Energizer is backed by a full one -year 
limited warranty. 

HOW TO GET ONE FAST 
Credit card holders can call our toll -free 

number below. Order a unit now and if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 

Read The Golden Egg" 

University of the Trees Press 

ION RESEARCH CENTER , Dept. PE4 
Box644 BOULDER CREEK, CA95006 
Call Toll -Free ... 800 -538 -0750 
In California call (408) 338 -6663 
Send check or use your Master Charge, 
Visa or American Express card. 

DETECT YOUR IONS 
This simple but accurate detector instantly 
gives you a reading of ion intensity. 
The Econometer.... (Pen Size).... $7.50 
flf ordering separately include $2.00 for 
shipping. J 

SURVIVAL! Spirulina is a new wonder food supplement higher in protein than any other natural 
source. Very high in other nutrients too. Find out how you can be a commissioned representative of 
the Light Force Family and distribute Spirulina in either bulk or as special vitamin supplements. 
Generous commissions and opportunities available. Phone or write for your free information. (408) 
338 -9436. Please do not use the toll -free number for information. 

CIRCLE NO. 630N FREE INFORMATION CARD 
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AKG K -340 
DISTORTION VS FREQUENCY 
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RIGHT EARPIECE 
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Percent total harmonic distortion versus frequency for right earpiece. 
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Acoustic output averaged 101.5 dB up to about 2000 Hz. 

gin to become acoustically transparent. 
This expands the volume of the cavity and 
smooths out the midbass response. Flat 
bass and midrange output is achieved 
without recourse to a tight pressure seal 
on the wearer's head. At high frequencies, 
the passive diaphragms and the acoustic 
resistance elements behind them, intro- 
duce a comb filter effect that partially 
replaces the one suppressed by the pres- 
ence of the phones. 

10000 

To this point the design is basically sim- 
ilar to that of the K -240 phone still car- 
ried in the AKG line. The novelty of the 
K -340 lies in the use of an additional, 
electrostatic driver to extend and flatten 
its high- frequency response. Electrostatic 
headphones are reputed to offer clear and 
natural high- frequency reproduction, but 
their limited low- frequency output pre- 
vents them from generating high volume 
levels without distortion. 

5. 

4 

2'- 

'180 85 
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LK 
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300 Hz DISTORTION VS 
RIGHT EARPIECE 
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Harmonic distortion at 300 Hz versus SPL. 
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In the K -340, a dynamic transducer 
handles all frequencies up to about 4000 
Hz, above which there is a 6- dB -per- 
octave crossover to an electrostatic trans- 
ducer. A permanently polarized "elec- 
tret" mounted concentrically with the dy- 
namic driver provides the necessary elec- 
tric field. 

Each earpiece contains a miniature im- 
pedance- matching transformer, as well as 

a crossover network. Nominal impedance 
is about 400 ohms, suitable for connection 
to any amplifier headphone jack output. 

Total sensitivity of the AKG K -340 is 

0.63 volt (1 milliwatt) for an output SPL 
of 94 dB. Its IHF sensitivity rating at 5 

volts input (63 milliwatts) is 112 dB SPL. 
The maximum rated continuous input per 
channel is 9 volts (200 milliwatts), corre- 
sponding to an SPL of 1 17 dB. 

The K -340 phones have a dual bow 
metal bail that supports the earpieces and 
has self- adjusting slide fittings for the 
wide, soft padded band that actually con- 
tacts the wearer's head. 

Laboratory Measurements. Meas- 
ured on a slightly modified ANSI head- 
phone coupler, the AKG K -340 had an 
overall frequency response remarkably 
like that of the much more expensive, ful- 
ly electrostatic phones that serve as a cali- 
bration standard for our test setup. The 
high -frequency irregularities in the re- 
sponse curve are due as much to the cou- 
pler characteristics as to the headphones 
and may well represent the intended 
comb -filter effect. From 2000 Hz down, 
the K -340 had the flat, smooth response 
that we have previously measured only 
from a few of the finest headphones (most 
costing far more than the K -340). 

If the higher frequencies are averaged, 
there appears to be a slight upward tilt to 
the response curve, with the maximum at 
13,000 Hz about 8 to 10 dB higher than 
the low and midrange level. As the micro- 
phone we use for headphone measure- 
ments has its diaphragm resonance at that 
frequency and its response falls off rapidly 
at higher frequencies, the high- frequency 
response measurements probably reflect 
the microphone and coupler characteris- 
tics more than those of the headphone. 
This is typical of headphone measure- 
ments using a coupler. 

Acoustic output of the phones averaged 
about 101.5 dB SPL up to about 2000 Hz 
with a 3 -volt drive level. Impedance was 
slightly higher than 400 ohms from 20 to 
4000 Hz, rising to a maximum of about 
800 ohms at 12,000 Hz. Harmonic distor- 
tion was measured at 300 Hz, so that its 
components would fall in the flat response 
range of the phones. For an acoustic out- 
put of 90 dB (quite loud) the distortion 
was less than the system noise level (about 
0.3 %). It increased to 1.1% at 100 dB, 
2.2% at 1 1 0 dB, and 4.5% at 114 dB. With 
a constant 3 -volt input, distortion was 8% 
at 20 Hz, decreasing to 4% at 90 Hz and 
about 1% between 150 and 400 Hz. Meas- 
ured distortion rose slightly to about 2 %, 

at higher frequencies (1000 to 2000 Hz). 
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Heart 
Computer 
Your heart can tell you three things 
that can help you live longer and 
stay healthier. The rest is up to you. 

JS &A has never offered a pulse meter. And 
for good reason. 

If you've ever used one, you'll quickly 
discover that your heart does not beat like a 
clock. It's irregular. It might beat at 40 beats 
per minute for one instant and at 120 the next. 
Since most pulse meters measure each beat 
as it occurs, you never feel confident that 
you're getting a very good reading. 

We also considered size. Each pulse meter 
we examined was large or cumbersome and 
awkward to carry or store. 

WE WAITED 
We waited a few years. In the meantime, we 

discovered three ways your heart (through 
your pulse) helps you monitor your health. 
Pulse Rate Your pulse rate can tell you if you 
are getting enough oxygen throughout your 
body. A high pulse rate indicates that your 
heart must pump faster to supply that oxygen 
and may indicate poor physical condition. 
Target Zone Your pulse can tell you if your 
heart is beating fast enough during exercise. 
There's an area called the "Target Zone." 
Below this level, you're not exercising hard 
enough to do your heart or respiratory system 
any good. Above this level, you can be 
dangerously over -exerting yourself. 
Cardiac Recovery Time The time it takes for 
your pulse rate to return to normal after you've 
exercised is the real measure of whether or not 
your exercise program is doing you any good. 
This time can be as healthy as one minute or 
as poor as several minutes. 

The three things we learned convinced us 
that the ideal pulse meter must have the 
following features: 

1. It must measure a series of heart beats 
and simultaneously compute the average to 
avoid the strange readings from irregular heart 
beats. 

2. It must be small enough to use while 
exercising. 

3. It should have a timing capability to 
determine the Cardiac Recovery Time. 

It wasn't until a small Utah medical elec- 
tronic instrument company created what we 
feel not only provides the capabilities listed 
above, but excels in other areas too. 

FITS ON FINGER 
The unit is called the Pulsetach, and it fits 

right over your finger. It weighs less than an 
ounce and can be worn easily during most 
exercise programs. 

The large liquid crystal display can easily be 
seen in normal room lighting or in bright sun- 
light, and because liquid crystal displays 
consume very little power, the readily- avail- 
able watch batteries will last for years. The 
Pulsetach automatically turns itself off in five 
minutes if you forget. 

The heart of the system is a powerful micro- 

computer CMOS semi -conductor integrated 
circuit that will take up to 4 pulse beats, 
compute an average pulse rate, and then flash 
that rate on the liquid crystal display. 

FINGERTIP SCANNER 
The sensor consists of a Gallium Arsenide 

infrared light- emitting diode which scans your 
fingertip hundreds of times a second to 
determine your pulse rate. This new system is 
one of the most accurate and is also used in 
sophisticated hospital systems. 

The unit also contains a quartz -controlled 
timing circuit which will accurately time either 
your exercise period or your Cardiac Recovery 
Time. And you can switch back and forth 
between the pulse and chronograph mode 
while you are exercising. 

We realize that the Pulsetach sounds like a 
very sophisticated unit. And it is. But as 
sophisticated as it is internally, it's an extreme- 
ly easy unit to operate. There are just two 
buttons to press which operate the pulse read- 
ing and the chronograph timing circuit. A third 
button engages the audio circuit. 

The Pulsetach system fits comfortably on your 
finger while it monitors your heart and deter- 
mines your Cardiac Recovery Time. 

HEAR YOUR PULSE 
The audio circuit simply beeps every time 

your pulse beeps. This feature lets you mon- 
itor your pulse by hearing it as you run or 
exercise and it can be shut off by pressing the 
button a second time. The timing circuit is 
quartz -controlled and extremely accurate. 

The Pulsetach not only has combined all of 
the most advanced technology in an extremely 
small size, but it costs less than many other 
systems lacking its advanced features. 

The Pulsetach can be used for joggers, 
athletes, all forms of exercise and even 
cardiac recovery patients, as it operates quite 
effectively with pacemakers. 

REAL WORKOUT 
We suggest you order a Pulsetach for our 

30 -day no- obligation trial. When you receive 
your unit, give it a real workout. Notice how 
simple it is to operate and how easily you 

The Pulsetach will shortly 
become the number one 
selling system of its type in 
the nation. 

can read your pulse rate. Use it to stay in your 
Target Zone and to determine and then 
improve your Cardiac Recovery Time. 

Monitor your Cardiac Recovery Time. 
Determine your Target Zone and see if you're 
really exercising in that area. Then use the 
Pulsetach to watch those important signs 
slowly improve thanks to the accuracy and 
information you get from the unit. 

By knowing the important factors that help 
you monitor your health, you'll feel better, 
exercise more effectively, and many doctors 
feel you'll live longer. 

TWO UNITS AVAILABLE 
To order your Pulsetach pulse meter, send 

your check for $119.95 plus $2.50 postage 
and handling (Illinois residents add 6% sales 
tax) to the address below. (Allow 20 days for 
personal checks to clear.) Credit card buyers 
may call our toll -free number below. 

You can also order the more expensive 
hospital unit that averages 16 beats and has 
all the features including the small size of the 
previous unit. It costs $169.95. 

We'll send your Pulsetach pulse meter 
complete with 90 -day limited warranty and 
instructions which include information on 
determining your Target Zone, Cardiac Re- 
covery Time and other helpful information. 

Then after your test, if you're not fully con- 
vinced that the Pulsetach is the best unit of its 
kind, the most convenient, and the greatest 
value, return it within 30 days for a prompt and 
courteous refund including the $2.50 charge 
for postage and handling. You can't lose. 

Your Pulsetach is totally solid -state so 
service should never be required, but if it is, the 
manufacturer has a national service -by -mail 
facility backing each unit. JS &A is America's 
largest single source of space -age products - 
further assurance that your Pulsetach is 
backed by a substantial company. 

We've waited an awful long time to jump into 
the pulse monitoring field. But what a great 
entry. Order your Pulsetach at no obligation 
today. 

o PRODUCTS 

® TJNK® 
Dept. PE One JS &A Plaza 

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

©JS &A Group, Inc.,1980 
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audio 
However, those readings are compromised 
by the fact that the distortion products fell 
in the region of irregular frequency re- 
sponse. 

User Comment. Despite their size, 
AKG K -340 phones are very light and 
comfortable to wear. The large ear cush- 
ions distribute their pressure over a large 
area of the head, and the headband can 
hardly be felt. Adjustment of the earpiece 
positions is one of the most convenient we 
have found. 

The sound of the phones is both smooth 
and notably wide in their frequency cover- 
age. Compared to our electrostatic refer- 

ence phones, they sound very slightly 
bright (the average output above 8000 Hz 
or so is higher by as much as 8 dB). This 
can sometimes be heard as a slight accen- 
tuation of record hiss or FM background 
hiss, but it does not produce a significant 
coloration of music. 

Playing as loud as a 120 -watt amplifier 
could drive them -far louder than we 
would normally use -the phones sounded 
clean and never as though they were being 
pushed to their limits. Their high sensitiv- 
ity and impedance makes it possible to 
drive them to reasonable levels from tape 
recorder or preamplifier outputs. 

As to whether the special construction 
of the K -340 gives a sound more "natu- 

ral" than that of conventional phones, we 
must defer judgment. In our experience, 
no headphone duplicates the loudspeaker 
listening experience, or vice versa, al- 
though the two can be made similar by 
signal processing. We can say that the 
response of the K -340 is at least as wide 
and smooth as that of any dynamic phone 
we have used, and it has much of the high - 
frequency clarity usually associated only 
with electrostatic phones. It plays without 
harshness or distortion at levels louder 
than most listeners could tolerate and is 

one of the most comfortable circumaural 
phones we have used. AKG has realized 
its stated design objectives very well. 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

Slide -rule dial and digital readout 
for easy tuning 

HE Sansui G -5700 AM /FM stereo 
receiver features a dc- coupled power 

amplifier and hybrid tuning display that 
combines conventional AM /FM dial with 
a four -digit fluorescent readout from a 

frequency counter. FM tuning accuracy is 
assured by a digital quartz -lock control 
system. Instead of the moving -pointer me- 
ters often used to indicate tuning and out- 
put power parameters, the G -5700 has 
solid -state displays for FM tuning accura- 
cy, AM and FM signal strengths, and au- 
dio power output into 8 -ohm loads. 

The Sansui G -5700 carries an FTC rat- 
ing of 75 watts per channel into 8 -ohm 
loads from 20 to 20,000 Hz with no more 
than 0.03% total harmonic distortion 
(THD). It is furnished in a rosewood ve- 
neer wooden cabinet with overall dimen- 
sions of 181/4" wide X 16" deep X 7" 
high (46.5 X 40.5 X 17.7 cm). It weighs 
30.4 pounds (13.8 kg). Suggested retail 
price is $630. 

General Description. Although the 
power amplifiers of the Sansui G -5700 are 

direct -coupled from input to output, the 
tone -control amplifiers and phono pream- 
plifiers are capacitively coupled at their 
inputs and outputs. The amplifiers (and 
speakers) are protected by a circuit that 
senses dc across the outputs or excessive 
current delivered to the load. Either con- 
dition makes a fast -acting relay discon- 
nect the output loads. 

The upper part of the silver -colored sat- 
in finish front panel of the G -5700 is a dial 
window, with long, clearly visible dial 
scales and a traveling pointer. Above the 
scales are the solid -state displays men- 
tioned earlier. Though some of them oper- 
ate in somewhat unorthodox ways, all 
read clearly and are easy to interpret. 
There is a green SAFELY OPERATE light 
showing that the protective system has 
connected the speakers, after an initial 
turn -on delay. If the protective system is 

tripped, the receiver is silenced and the 
light goes out. Power must then be shut 
off for a few seconds and reapplied to get 
it going again. 

On the input selector there are positions 

Sansui 
G -5700 
AM /FM 
Stereo 
Receiver 

for TAPE /AUX, PHONO, FM AUTO. DOLBY FM 

DE- EMPHASIS, and AM. The MIC MIXING 
feature channels the output of a single 
(mono) microphone equally to both audio 
outputs, independent of the main volume 
control setting. However, the microphone 
signal does not appear at the tape record- 
ing outputs. The DOLBY FM DE- EMPHASIS 

mode changes the usual 75- microsecond 
de- emphasis time constant to the 25 mi- 
croseconds required by Dolby decoding. 
The G -5700 does not have a built -in Dol- 
by decoder. 

The output transistors and their heat 
sinks are completely enclosed within the 
receiver cabinet, with cooling air passing 
by convection through slots in the top, 
rear, and bottom of the receiver enclosure. 
On the rear apron there are insulated 
spring connectors for the two sets of 
speakers, phono jacks for the signal inputs 
and the tape recorder connections, and 
binding posts for the antenna inputs. 
(There is also a hinged and pivoted AM 
ferrite rod antenna.) One of the two ac 
convenience outlets is switched. 

(Continued on page29) 
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The Imagination Machine offers 
more at its price than any other 
personal computer on the market 
today. 
Consider these features: 9K RAM, 
with 14K BASIC in ROM,53 -key 
typewriter keyboard. A fine resolu- 
tion picture, generated on your 
television set or monitor in 8 colors! 

i 

The only computer with color, 
sound, user programmability 
and expandability at $599. 
A built -in, dual -track cassette tape 
deck with 1500 baud rate, for APF's 
digitally recorded, "saturated;' 
tape programs. A built -in sound 
synthesizer. And two, built -in, 
game style controllers, with 
joysticks and numeric keypads. 

When you want to go beyond 
APF's library of educational, home - 
and- personal management or 
entertainment programs. .. when 
you want to create your own pro- 
grams... you can. The Imagination 
Machine is programmable in 
BASIC and 6800 machine lan- 
guage. The Imagination Machine 

is also expandable. Just add cur 
"Building 3lock ", an optional, four - 
port expansion device, and you 
ccn hooK up a printer, telephcne 
modem, and additional memory 
ccrtridgeor miri- floppy disk drive. 
For the name of your nearest 
Imagination Machine dealer call, 
TOLL FREE: 1- 800 -223 -1264. (New 
York residents call: (212) 758 -7550) 
or write: APF Electronics, Inc. 444 
Madison Avenue, N.Y., N.Y. 10022. 

S599. Manufacturers suggested retail price. 

HPFelectronics inc. 

'YOUR LIFE WILL NEVER BE THE SAME' 
CIRCLE NO. 6 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


I 

ii0P" All the facts you should know 
about CB antenna reliability and 

p- 

performance... A 
"burs" vs. "theirs" 

Precision machine ground tapered whip has less 
air resistance and less pattern distortion due to 
whip bending. Highest quality 17 -7 PH stainless 
steel can be bent full circle and still snap back to 
perfect vertical! 

True static ball tip for continuous dissipation of wind 
static build up and less noise! Also protects garage 
doors from ricks of unprotected whip tips. Safer, too. 

Full 60 -inch radiator surface for maximum range. 
Optimum length for non -critical tuning - use without 
fine tuning at 1.5 to 1 or better VSWR from channels 
1 to 40! 

Antenna Specialists' LEVERLOKT' quick release. Firm, 
positive electrical and mechanical connection, 
instant disconnect, with the twist of a lever. 

Top grade silver mica transmitting capacitor for con- 
sistently lower VSWR under extremes of humidity and 
temperature 

Dual fine tuning set screws prevent detuning due to 
road and wind v bration. Assures positive electrical 
continuity, too, for reliable performance. 

Stainless steel shock spring absorbs blows from 
branches and garage doors. Drastically reduces 
breakage of coil and mount common with untapered 
whips without shock spring. 

Genuine G.E. Lexae housing with tensile and com- 
pressive strength of 16,000 lbs. per square inch at 
temperature extremes from -200 °F to +320 °F! 
Unmatched ability to withstand punishing abuse. 

Silver- plated phosphorous bronze spring contacts. 
The superior high frequency efficiency of pure silver. 
Plus spring contacts that will assure positive con- 
tinuity after years of daily removal and re- installation! 

Guaranteed satisfaction with 5 -year limited warranty 
PLUS lifetime coil burnout warranty. 

539.95 suggested retail price for demonstratively 
superior quality and performance. 

M -2000 
SUPER 
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:rademark of General Electric Company 

No whip taper. 

No static ball. 

57 -Inch radiator surface. 

Quarter turn quick release. 

Ordinary ceramic 
transmitting capacitor. 

Single fine tuning set screw. 

No shock spring. 

'M 
Less expensive plastic housing. 

Semi- rigid, chrome -plated steel contacts. 

12 -month warranty limit. 

S42.50 suggested retail price. 

la I 
"Stripes of Oualrty 

the antenna specialists co. 

CIRCLE NO. 50N FREE INFORMATION CARD 

a member of The Allen Group Inc. 
12435 Euclid Ave Cleveland. Ohio 44106 
Export 2200 Shames Drive. 
Westbury, L.l NewYork 11590 
Canada. A. C. Simmonds & Sons. Ltd. 
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Laboratory Measurements. During 
preconditioning and high -power opera- 
tion, the exterior of the cabinet became 
only moderately warm. Driving 8 -ohm 
loads at 1000 Hz, the output clipped at 91 

watts per channel, corresponding to an 
IHF Clipping Headroom rating of 0.8 dB. 
The receiver is not power rated for other 
load impedances, but its outputs clipped 
at 119 and 115 watts per channel, respec- 
tively, with 4 -ohm and 2 -ohm loads. 

At 8 ohms, the 1000 -Hz distortion was 
extremely low, reading 0.0032% at the 
rated 75 watts output, and only 0.02% at 
85 watts, just before clipping. IM distor- 
tion was between 0.01 and 0.02% from 1 

watt to more than 90 watts output. With 
4 -ohm loads, the 1000 -Hz THD measured 
0.025% as power reached 110 watts. Even 
with 2 -ohm loads, distortion measured 
only 0.071% at 100 watts. 

IHF Dynamic Headroom was 2.8 dB, 
somewhat better than average. Dynamic 
power into 4- and 2 -ohm loads was the 

1000 -Hz THD, 

both channels driven, 
left measured and 
IM distortion into 
8 -ohm load. 

same as the continuous clipping output 
power, indicating that this was limited by 
the maximum available output current. 
The protective circuit did not trip at this 
level. 

At rated power, half power, and one - 
tenth power, the distortion was 0.15% 
worst -case, and typically much better 
than that. The power output indicators 
read high by as much as several hundred 
percent, a fault we would expect, however, 
to have little practical consequence. 

To reach reference power output of 1 

watt, an input level of 17 millivolts (mV) 
was required at the TAPE /AUX input, or 
0.27 mV at the PHONO input. The corre- 
sponding A- weighted S/N ratios were 78 
and 76 dB. Mic sensitivity was 0.75 mV, 
with a 74 -dB S /N. The phono overload 
limit at 1000 Hz was 260 mV; and at 20 
and 20,000 Hz, the respective overload in- 
puts (referred to the 1000 -Hz gain) were 
249 and 97 mV. The microphone input 
overload point was very high at 400 mV. 
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Phono input impedance was 49 kilohms in 
parallel with 150 picofarads. 

Sansui specifies the rise time and slew 
rate of the power -amplifier section as 1.4 

microseconds and 56 volts per microsec- 
ond. As there is no access to the power - 
amplifier inputs, we measured through 
the Aux inputs. Rise time was 4 microsec- 
onds and the slew rate 22 volts /microsec- 
ond, both very adequate for this power 
rating. IHF Slew Factor exceeded our 
measurement limit of 25. 

Tone control characteristics were typi- 
cal of most amplifiers we have tested, with 
a variable bass turnover frequency and a 

hinged treble response. Loudness compen- 
sation boosted both low and high frequen- 
cies, and the subsonic filter, down 3 dB at 
20 Hz, began to roll the bass response off 
slightly as high as 60 Hz. Flat within 0.5 
dB overall from 30 to 20,000 Hz, and 
down 1 dB at 20 Hz, RIAA phono equali- 
zation was unaffected by most phono car- 
tridges. We found some high- frequency 
roll -off when driving the phono input 
through a relatively high -inductance car- 
tridge, but we suspect this was due to the 
effect of the preamplifier input capaci- 
tance on the cartridge. Microphone 
preamplifier response was flat within 
±0.5 dB from 100 to 20,000 Hz, rising to 
+3 dB at 50 Hz before dropping to -3 
dB at 34 Hz. 

FM tuner performance was excellent. 
IHF Usable Sensitivity was 10.3 dBf (1.8 
AV) in mono and 15 dBf (3 µV) in stereo, 
while the more meaningful 50 -dB quieting 
point was reached with 12 dBf (2.2 µV) 
input in mono, and 35 dBf (30 µV) in ster- 
eo. Ultimate distortion, at 65 dBf (1000 
µV), was 0.19% in mono and 0.12% in 
stereo, with respective S/N readings of 76 
and 71.5 dB. The signal level indicators 
came on at inputs from 14 to 38 dBf (2.8 
to 40 µV). 

Stereo FM frequency response was 
± 0.7 dB from 50 to 15,000 Hz, and down 
1.6 dB at 30 Hz. Channel separation was 
reasonably uniform with frequency, mea- 
suring about 35 dB through the midrange, 
33 dB at 30 Hz, and 26 dB at 15,000 Hz. 
Capture ratio was 1.6 dB at 65 dBf, and 
1.4 dB at 45 dBf (100 µV), with corre- 
sponding AM rejection measurements of 
67 and 60 dB. Image rejection was 50 dB. 
Alternate -channel selectivity was highly 
asymmetrical about the center -tuned fre- 
quency, reading 49 dB on one side and 79 
dB on the other. Adjacent -channel selec- 
tivity readings were much closer and aver- 
aged 5.2 dB. 

Muting and quartz -lock thresholds 
were identical at 13 dBf (2.4 µV). There 
was no distinct stereo threshold, but the 
stereo light flickered at levels under 11 

dBf (2 µV). Leakage of the 19 -kHz pilot 
carrier leakage into the audio was -60 
dB, and hum level was -69 dB. The AM 
tuner frequency response was down 6 dB 
at 200 and 3700 Hz. 

User Comment. The Sansui G -5700 
handled with gratifying smoothness. FM 
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audio 

tuning was notably quiet and free of tran- 
sient noises, and the quartz -lock indica- 
tion, along with unmuting of the audio, 
did not occur until a station was tuned in 
precisely. We found that the quartz -lock 
system produced very close to minimum 
distortion. Although at some signal levels 
an improvement could be made by adjust- 
ing the signal -generator frequency 
(touching the tuning knob disabled the 

quartz lock), the reduction in distortion 
had no audible significance. 

Except for its image rejection, which is 
borderline for its price class, just about 
every characteristic of the G -5700 was ex- 
cellent. Though lacking a few amenities, 
such as two -way tape dubbing, separate 
preamplifier outputs and power -amplifier 
inputs, and selectable tone -control turn- 
over frequencies, the Sansui G -5700 coun- 

A rugged, high- current output stage 
with a "Super- Servo" circuit for dc stability 
rir HE Onkyo A -7090 integrated ampli- 

fier is rated to deliver 110 watts per 
channel to 8 -ohm loads from 20 to 20,000 
Hz with no more than 0.018% total har- 
monic distortion (THD). It features On- 
kyo's "Super Servo" circuit, a secondary 
negative feedback loop in the power am- 
plifier that reduces its gain at infrasonic 
frequencies without affecting the audio 
range. Also included in the unit is a head 
amplifier for moving -coil cartridges as 
well as the usual phono preamplifier. The 
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A -7090 is 161/2" wide X 163/16" deep X 
61/8" high (41.8 X 41 X 15.5 cm) and 
weighs about 40 pounds (18 kg). Its sug- 
gested retail price is $700. 

General Description. The Onkyo A- 
7090 is dc coupled through its power am- 
plifier section. Onkyo engineers felt that 
full amplifier gain down to zero frequency 
(dc) might promote damage due to infra- 
sonic transients, yet they were unwilling 
to use large capacitors either in the feed- 
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ters with a power amplifier whose un- 
usually large current capacity lets it drive 
difficult speaker loads without distortion 
or protective shutdown. (The protective 
circuits, incidentally, are very effective.) 
If its balance of features suits your needs, 
the G -5700 receiver represents a highly 
functional, tastefully styled package at an 
attractive price. 

CIRCLE NO. 102 ON FREE INFORMATION CARD 

Onkyo 
A -7090 
Integrated 
Stereo 
Amplifier 

back loop or output lines to roll off 
response. 

The solution lay in the use of a second 
feedback path, with additional gain pro- 
vided by an operational amplifier. This in- 
troduces a much higher feedback factor 
from about I Hz downward, reducing the 
gain at 6 dB per octave. This "Super Ser- 
vo" circuit also maintains zero dc poten- 
tial across the speakers. 

The Onkyo A -7090 has a comprehen- 
s ve protection system with four criteria 
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CONTINUOUS AND EQUIVALENT 
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1000 -Hz THD, both channels driven, right measured. 
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Save on 
Scanners! 
NEW Rebates! 

Communications Electronics', the 
world's largest distributor of radio scan- 
ners, welcomes the addition of Fanon to 
our product line. Fanon introduces two 
new high performance hand -held scan- 
ners. More importantly, Fanon has a 
complete selection of useful accessories 
to compliment their Slimline models. 

Electra Company, manufacturers of 
Bearcat brand scanners is offering con- 
sumer rebates on selected synthesized 
scanners purchased during May and 
June, 1980. Most items are in stock for 
immediate shipment, so purchase your 
scanner from CE now! 

NEW! Bearcat °300 
The Ultimate Synthesized Scanner! 
Allow 90 -120 days for delivery after receipt of 
order due to the high demand for this product. 
List price $519.95/CE price $339.00 
4 -Band, 50 Channel Service Search No- 
crystal scanner AM Aircraft and Public 
Service bands. Priority Channel AC /DC 
Bands: 32-50,118-136 AM, 144 -174, 421 -512 MHz. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit lock -in /lock -out of 
any band for more efficient service search. 

Bearcat® 250 
List price $419.95/CE price $279.00/$20.00 rebate 
Your final cost is a low $259.00 
50 Channels Crystalless Searches 
Stores Recalls Digital clock AC /DC 
Priority Channel 3 -Band Count Feature. 
Frequency range 32 -50, 146-174, 420 -512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 

Bearcat® 220 
List price $419.95/CE price $279.00/520.00 rebate 
Your final cost is a low $259.00 
Aircraft and public service monitor. Frequency 
range 32-50, 118 -136 AM, 144 -174. 420-512 MHz. 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. 

Bearcat® 211 
List price $349.95/CE price $239.00/510.00 rebate 
Your final cost is a low $229.00 
Frequency range: 32 -50, 146 -174, 420 -512 MHz. 
The Bearcat 211. It's an evolutionary explosion of 
features and function. 18- channel monitoring. With no- 
crystal three -band coverage. Dual scan speeds. Color - 
coded keyboard. Even a digital clock. All at a modest 
price. More scanning excitement than you bargained for. 

Bearcat® 210 
List price $319.95/CE price 5209.00/510.00 rebate 
Your final cost is a low $199.00 
10 Channels 3 Bands Crystalless 
Frequency range: 32 -50, 146 -174, 420 -512 MHz. 
Use the simple keyboard to select the 10 channelsto be 
scanned. Automatic search finds new frequencies. The 
210 features patented selectable scan delay, push 
button lockout, single antenna, patented track tuning, 
AC /DC operation. With no crystals to buy. Ever! 

NEW! 50- Channel Bearcat 300 

FREE Bearcat° Rebate Offer 
Buy a Bearcat model 250. 220, 211 or 210 between May 1 

and June 30. 1980 any you'll get a coupon good for a rebate 
worth up to $20.00. Mail this coupon along with proof of 
purchase and the Bearcat Stringed Card attached to the 
front of your new scanner to Bearcat Father's Day Rebate 
Offer, Electra Company, Box 29243, Cumberland, Indiana 
46229. Offer good only on purchases made between May 1 

and June 30, 1980. Coupon may not be reproduced and 
must accompany all proof of purchase requirements. 
Rebate requests must be postmarked by July 15, 1980. 
Offer good only in the U.S.A. Void where taxed or prohibited 
by law. Offer limited to one rebate per customer regardless 
of number of scanners purchased. Resellers, companies, 
clubs and organizations (profit and non -profit) are not 
eligible for rebate. Allow 4 -6 weeks for delivery of rebate 
check. Please be sure to send in the correct amount for your 
scanner. You pay the listed CE price in this ad. Do not deduct 
the rebate amount since your rebate will be sent directly to 
you from Electra Company. Orders received without the 
correct amount will not be processed and will be returned. 

Bearcat® 12 
List price $179.95/CE price $119.00 
10 Channels 3 Bands AC or DC 
Frequency range: 33 -48, 146 -174, 450-512 MHz 
More features, more channels, more action.The Bearcat 
12 has automatic squelch, individual lockout and more. 

NEW! Bearcat° 5 
The newest low -cost crystal scanner! 
List price $129.95/CE price $94.00 
8 Channels 3 Bands AC only 
Frequency range: 33 -50, 146 -174, 450 -508 MHz 
The Bearcat 5 is a value- packed crystal scanner built for 
the scanning professional - at a price the first -time 
buyer can afford. Individual lockout switches. 

NEW! Bearcat® 
Four -Six ThinScan 

price $179.95/CE price $119.00 
Frequency range: 33 -47, 152 -164, 450-508 MHz. 
The incredible, new Bearcat Four -Six Thin Scan" is like 
having an information center in your pocket. This three 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/4 x 61/2 x 1:' Includes rubber ducky antenna. 

Bearcat° ThinScan' 
List price $149.95/CE price $99.00 
World's smallest scanner! 
There are now three models available. The BC 2-41-/H 
receives 33 -44 and 152.164 MHz. The BC 2-4 H/U 
receives 152 -164 and 450-508 MHz. The Aircraft 
ThinScan" model BC 2 -4 AC receives 118 -136 and 
450 -470 MHz. The Bearcat ThinScan" measures 234 " 
across. Just 1" deep. And 53/4" high. 

NEW! Fanon Slimline 6 -HLU 
List price $169.95/CE price $109.00 
World's smallest 8-channel, 3-band scanner! 
The new Fanon Slimline 6 -HLU gives you six channels 
of crystal controlled excitement. Unique Automatic 
Peak Tuning Circuit adjusts the receiver front end for 
maximum sensitivity across the entire UHF band. Indi- 
vidual channel lockout switches. Frequency range 30-50, 
146.175 and 450.512 MHz. Size 23/4 x6'/4 x 1" Includes 
rubber ducky antenna. 

NEW! Fanon Slimline 6 -HL 
List price $149.95/CE price $99.00 
6-Channel performance at 4- channel cost! 
Frequency range: 30 -50, 146-175 MHz. 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the 
model HLU without the UHF band. Order crystal certifi- 
cates for each channel. 

FANON SCANNER ACCESSORIES 
CHB -6 AC Adapter /Battery Charger $15.00 
CAT -6 Carrying case for Fanon w /Belt Clip $15.00 
AUC -3 Auto lighter adaptor /Battery Charger $15.00 
SCMA -8 Mobile adaptor /amplifier /charger $49.00 

OTHER SCANNER ACCESSORIES 
SP50 AC Adapter $12.00 
SP51 Battery Charger $12.00 
SP57 Carrying Case for Bearcat 2-4 only $15.00 
SP58 Carrying Case for Bearcat 4-6 ThinScan" $15.00 
FB -E Frequency Directory for Eastern U.S $15.00 
FB -W Frequency Directory for Western U.S $15.00 
B -31.2 V AA Ni -Cad's for Four -Six (Pack of 4) $15.00 
B -41.2 V AAA Ni -Cad's for ThinScan" and Fanon $15.00 
B -5 Replacement memory battery for Bearcat 210 $5.00 
B -61.5 V AA Alkaline battery (Pack of 4) $3.00 
B -71.5 V AAA Alkaline battery (Pack of 4) $3.00 
A -135cc Crystal certificate $4.00 
Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A131 is a gutter 
clip mobile antenna. Order #A82 is a trunk -lip mobile 
antenna. Order #A83 is a 3/4 inch hole mount. Order 
#A64isa3 inch snap -in mount, and #A70 is an all band 
base station antenna. All antennas are $30.00 and 
$3.00 for UPS shipping in the continental United States. 

TEST ANY SCANNER FREE 
Test any scanner purchased from Communications 
Electronics- for 31 days before you decide to keep it If for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping /handling charges and rebate credits). 

Regency°t K500 
List price $419.00/CE price $279.00 
40 Channel Synthesized Service Search 
Digital count Weather with tone alert 
Search /Store Priority Channel AC /DC 
Frequency range: 30-50, 144 -174, 440-512 MHz. 
The new Regency Touch K500 is an advanced 
synthesized scanner with many new features. 

OTHER REGENCY' SCANNERS 
Aircraft Touch 720 -A $239.00 
Touch K100 $199.00 
NEW! Touch M100 $199.00 
E -106 $119.00 
R -106 $99.00 
R -804 $89.00 

World Scanner Association' 
The WORLD SCANNER ASSOCIATION is spon- 
sored as a public service by Communications 
Electronics' When you join, you'll receive a 
quarterly newsletter with scanner news and fea- 
tures. You'll also get a wallet I.D. card, an Official 
Personalized WSA Membership Certificate, and 
the latest FCC news affecting monitoring such as 
frequency allocations. FREE classified ads for 
members so you can contact other scanner owners 
when you want to sell or buy a scanner. FREE 
membership in the WSA Buyer's Co -op. Your Co -op 
membership will allow you to get special discounts 
on scanners and scanner related products. Since 
the WSA Buyer's Co -op gives you group purchas- 
ing power, you can easily pay for your membership 
dues the first time you make a Co -op purchase. 
WSA is your united voice to governmental and 
public service agencies as well as scanner man - 
ufacuturers. You'll get inside information on the 
latest scanner products before the general public. 
Since WSA is not affiliated with any scanner 
manufacturer, you can rely on accurate product 
reports. You get all this for only $12.00 annual 
dues! And if you join before June 30, 1980, CE will 
pay $2.00 of the cost of your first year's dues as a 
"charter member" You can charge your "charter 
membership" on Visa or Master Charge so join 
now! Add $5.00 for foreign memberships. Allow 
6 -10 weeks to receive membership material. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, send 
or phone your order directly to our Scanner Distribution 
Center:' Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All sales on accessories are final. Prices and specifi- 
cations are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. International orders are invited with a 
$10.00 surcharge for special handling in addition to ship- 
ping charges. All shipments are F.O.B. Ann Arbor, Michigan. 
No COD's please. Non -certified and foreign checks require 
four weeks bank clearance. 

Mail orders to: Communications Electronics; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$5.00 per scanner for U.P.S. ground shipping, 
$9.00 for faster U.P.S. air shipping or $30.00 for 
overnight delivery to most major U.S. cities via 
Federal Express or Airborne Air Freight. If you have 
a Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free 
800- 521 -4414. If you are outside the U.S. or in 
Michigan, dial 313 -994 -4444. You may also order 
via TWX 810 -223 -2400. Dealer inquiries invited. 
All order lines at Communications Electronics" 
are staffed 24 hours. 
WSA' Scanner Distribution Center" and CE logos are 
trademarks of Communications Electronics" 
tBearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright =1980 Communications Electronics" 

master charge 

i 

aCOMMUNICATIONS 
ELECTRONICS`" 

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Cell TOLL -FREE (300)321 -441 4 or outside U.S. A.1313) 094-4444 

We're first 
with the best:M 
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audio 

for its operation. A relay disconnects the 
load if: (I) less than five seconds has 
elapsed after power -on (for protection 
from start -up transients); (2) excessive 
output current is drawn; (3) dc appears 
across the load; (4) the output- transistor 
heat sinks get too hot. 

The amplifier is finished in satin silver, 
with the upper part of its panel dominated 
by a window surrounding the LED power 
display. Calibrations are at I. 3, 9, 18, 35, 
70, 110, and 120 watts (based on 8 -ohm 
loads). Buttons below the display increase 
its sensitivity by a factor of 10 or 100 (10 
or 20 dB), so that a power output as low as 

10 milliwatts will light the first LED. 
Functions provided in the A -7090 in- 

clude SUBSONIC and HIGH filters, as well 
as tape REC SELECTOR (for taping from the 
SOURCE or dubbing from either of two 
tape decks to the other), MUTING. LOUD- 
NESS, and EPS (external processor switch). 
The last allows connections of an add -on 
signal processor such as an equalizer or a 

noise reducer into the signal path much as 
would "pre out /main in" jacks with re- 
movable jumper links. A headphone out- 
put is also provided. 

The tone controls (BASS and TREBLE) 
have 21 detented positions with a center 
OFF setting. BASS turnover frequencies of 
125 or 400 Hz and treble turnover fre- 
quencies of 2 or 8 kHz are switch select- 
able, or the tone controls can be bypassed 
entirely. 

The remaining controls comprise a 

MODE knob, for STEREO, REverse stereo, or 
MONO operation, a MONITOR knob that 
connects the amplifier to the playback 
from either tape deck or to the selected 
program source, and a SELECTOR switch 
capable of choosing between Mc (moving 
coil cartridge), PHONO 2, PHONO 1, TUNER, 
and Al N. 

The rear apron of the A -7090 contains 
the various signal input and output jacks, 
plus six pairs of insulated binding post 
speaker terminals. Front -panel switching 
allows any (or none) of these pairs of 
speakers to be connected in any combina- 
tion desired. There are two ac line fuses 
and three ac convenience outlets, one of 
them unswitched. 

Laboratory Measurements. The pre- 
conditioning period at one third of rated 
power did not make the amplifier unduly 
warm, but the subsequent high -power 
testing left it quite hot above the output 
transistor heat sinks. In normal operation, 
it runs cool. 

The outputs clipped at 130 watts per 
channel when driving 8 -ohm loads at 1000 
Hz (IHF Clipping Headroom = 0.7 dB). 
The A -7090 is not rated for operation into 
4- and 2 -ohm loads, but the respective 
clipping power outputs were 192 and 250 
watts per channel. Exceptional current 
delivering capacity was demonstrated in 
dynamic output measurements with the 
20- millisecond tone burst specified in the 
IHF test standard. Clipping power output 
with this signal was 170 watts into 8 
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ohms, 300 watts into 4 ohms, and 400 
watts into 2 ohms. IHF Dynamic Head- 
room rating (8 ohms) was 1.9 dB. 

Harmonic distortion of the Onkyo A- 
7090 was close to unmeasurable. For B- 
ohm loads at 1000 Hz, the distortion was 
0.001% or less from 0.1 watt to about 20 
watts output, reaching 0.0019% at 110 
watts and 0.06% at 120 watts. I M distor- 
tion was 0.04% at 0.1 watt output, about 
0.006% from I O to 40 watts and 0.015% at 
120 watts. 

Performance with lower load imped- 
ances was equally impressive` Driving 4 
ohms, the amplifier produced about 
0.002% THD from I to 180 watts, reach- 
ing 0.0035% at 190 watts. The 2 -ohm dis- 
tortion was below 0.003% up to nearly 100 
watts, 0.0038% at 200 watts, and 0.06% at 
the 250 -watt clipping level. 

When we drove 8 -ohm loads at fre- 
quencies from 20 to 20,000 Hz the distor- 
tion was always well within the amplifier's 
ratings. The worst measurement we got 
was 0.01% at 20,000 Hz. 

The power indicator lights read typi- 
cally within 5% of the actual power out- 
puts, showing unusual accuracy. A high - 
level input of 14 millivolts or a phono 
input of 0.19 mV drove the amplifier to a 

reference I -watt output, and the S/N for 
both inputs (A- weighted) was 75 dB re- 
ferred to I watt. Phono input overload was 
at 300 mV at 1,000 Hz, and at equivalent 
levels at 20 and 20,000 Hz. Phono input 

cies, but to a moderate degree that made 
it more acceptable than most. The SUB- 
SONIC filter had negligible effect in the 
audible range (it was down about l dB at 
20 Hz) and the HIGH filter response was 
down 3 dB at 5000 Hz with a l2- dB -per- 
octave slope above that. These filters are 
rated to have 12-dB-per-octave slopes 
with cut -off frequencies of 15 Hz and 
6000 Hz, respectively. RIAA phono 
equalization was accurate within +0, -1 
dB from 35 to 20,000 Hz and down 2 dB 
at 20 Hz. The response changed by only 
about + 1 dB at 20,000 Hz when meas- 
ured through the inductance of a typical 
phono cartridge. 

User Comment. Although we were 
unable to check the action of the Super 
Servo circuit per se, the performance of 
the Onkyo A -7090 as an audio amplifier 
left little to be desired. It is as clean an 
amplifier as one can find, and its power 
output will be more than sufficient for 
most home music systems. 

Impressive as the A -7090 is in this re- 
spect, there are a few other amplifiers that 
can do about as well. What sets the A- 
7090 apart, in our view, is its control and 
operating features. Its tone controls and 
filters, for example, are exceptionally use- 
ful. Also, it has an input for a moving -coil 
cartridge and two for fixed -coil pickups as 
well. It is a pity that selectable terminat- 
ing resistances and /or capacitances for at 

5 OB 

MAYO A7(19( 
RIAA EQI:ALIZATION E RROR 

FREQUENCY (Hz) 

RIAA phono equalization curve for the ampli fier. 

impedance was 51,000 ohms in parallel 
with 170 picofarads. The Mc input was 
not tested, but it is rated at ten times the 
gain of the regular phono inputs, with a 

40 -ohm input impedance. 
Rise time and slew rate measurements 

were made through the AUX input. The 
slew rate was very good at 50 volts per 
microsecond; rise time was 4 microsec- 
onds. IHF Slew Factor exceeded our 
measurement limit of 25. 

By virtue of their switchable and well 
chosen turnover frequencies, the tone con- 
trols were able to produce exceptionally 
diverse curves. The loudness compensa- 
tion boosted both low and high frequen- 

least one of the moving- magnet inputs 
were not provided, but even so, the A- 
7090 is a phonophile's amplifier. In addi- 
tion, it is able to accommodate two tape 
decks and a signal -processing accessory. 

This is not a temperamental unit, and it 
operates easily (and safely) into very low 
load impedances at huge dynamic power 
levels. Its ability to drive two pairs of 4- 
ohm speakers is a rarity. 

The Onkyo A -7090 is not inexpensive, 
but it is a lot of amplifier in every respect. 
We could find no significant fault with its 
design or performance; on the contrary, 
we found it most impressive. 
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CM -600 
Circuit 
Mount 

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

NEW CM -600 SOLDERLESS PROTOTYPE BOARD 
CM- 600 is a unique system for solderless construction of circuit prototypes, useful to 
both engineers and hobbyists. The CM -600 is a neoprene board 41" (114rr.m) x 6" 
(152mm) with 2280 holes on .100" (2.54mm) centers. Standard components 
including DIP's are mounted by simply inserting leads into the doles in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG (0,8 or 
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which 
compresses the leads together. To remove components or leads, simplypull out. This 
facilitates easy circuit changes making it ideal for breadboarding experimental 
circuits. CM -600 also features numbered rows and columns for easy reference. 
Accessory Kit RW -50 contains 50 pcs of AWG 20(0,8mm) insulated j-.anlper wires of 
assorted lengths from (13mm) to 4" (100mm). Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

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

Tel. (212) 994 -6600 Telex 125091 
Minimum billings $25.00, add shipping charge $2.00 

New York State residents add applicable tax 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 

I don't have the time. 

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

I can't afford any more education. 

I have a family now. 

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

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

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CIE HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "best :' it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 

JUNE 1980 

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

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

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

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

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

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

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

"If you're going to learn 
electronics, you might as well 
learn it right:' 

John Cunningham 
Senior Technical Director 

r MI 

I cm Cleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council PE -16 

I fif MI MN 1 

I YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
CIE school catalog plus my FREE package of home study information. PE -16 

I 
IAddress Apt. 

City 

State Zip 

Print Name 

Age Phone (area code) 

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

MAIL TODAY! 

Active Duty 
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1 GHz For Only $139.95 
8 Digits 1 PPM TCXO Factory Wired 500 MHz or 1 GHz 

$139 95;710 WIRED 

50 Hz to 1 GHz 
1 Hz Resolution to 50 MHz. 

1 Meg Ohm, 50 Ohm, BNC 15 MV Sensitivity at 250 MHz 
Inputs Typ. 

With the introduction of the 5510 DSI has filled a long standing void in the frequency counter market place. You now have the choice of 
selecting a 512 MHz model 5500 for $110 or for only $30.00 more you can buy an 8 digit 1 GHz counter model 5510. With this 1 GHz capa- 
bility, the new world of 960 MHz is immediately available to you. Both the 5500 and 5510 are available with a rechargeable battery pack 
which includes the AC adapter and battery charger for one low price. Whether you select the 5500 or the 5510, you will receive the best 

1.2 GHz Only $15612 
KIT 

9995 512 MHz Only $1569600 
KIT 

5 

10 MHz Proportional Oven 
.2 PPM 10° to 40° C Time 
Base 
.1 Hz Resolution to 50 MHz. 
External 10 MHz Inputs 
outputs. 
9 Bright .5 inch LED Read- 
outs. 
100% Factory Tested 
Kits 95% Factory Assembled. 
50 Ohm, 1 Meg, BNC Inputs 
10 MV Sensitivity at 250 MHz 

- Typ. 

50 Hz - 512 MHz FREQUENCY COUNTER 

OST 
Mod elSfinnA 

Wheth- r'Ç, u'select a 5600, 5612 Kit with 95% of the assembly completed by OSI or select a factory wired and calibrated frequency 
counter, you can count on DSI to solve all those difficult bench or field problems from measuring audio signals to checking a 960 
MHz mobil radio (mode15612), servicing a VTR, trouble shooting a PLL signal in aTV or FM radio, etc. The5600 or5612 has the sensitivity 
and accuracy to meet any FCC landmobile, broadcast, RF, or telecommunications requirements. DSI offers a 10 HR rechargeable battery 
pack (BA56) option, and an audio multiplier (ÁM56) which will allow you to resolve a 1/1000 Hz signal in only ten seconds or 1/100 Hz 
signal in one second. DSI 5600 series offers just the right instrument for all your communication RF, TV servicing and industrial testing 
needs. 

5600A -Kit 

5600A -Weed 

FOR INFORMATION - DEALER LOCATION ORDERS - OEM 
ALL 800 -854 -2049 CALIFORNIA RESIDENTS CALL 800 -542 -6253 

PAP" 
Frequency 
Range T 

Accuracy 
Over 

Temperature 

$169 95 

$19995 2 PPM 10° - 40 °C 

5612Kit $199 95 

5612 Wired $239 95 
50Hz -1 2 GHz Proportional Oven 

2 PPM 10° - 40°C 

5500 Wired $10995 50Hz- 512MHz 

5510 Wired $13995 50Hz -1GHz 

TCXO 
1 PPM 17° - 40'C 

Sensitivity TYP Number Power Size 
of Requirement* 

8 2 -14 5 VDC 

H W CO, 

100Hz -25MH1 50- 250MHz 250-450MHz Readouts , 

10 -25mv 10 -15mv 15 -50mv 9 
'115 VAC or 

8 2 -14 5 VDC 

10 -25me 15 -25mv 25 -75mv 8 

115 VAC or 
8 2 -14 5 VDC . 5 x S, 

Factory wired un t5 carry 1 year limited warranty kits carry a 90 day limited warranty 
Prices and'or specifications subject to change without notice or obligation 

5510 Wired 139.95 
5500 Wired 109.95 
5510 /BAC Wired 164.95 
5500 /BAC Wired 134.95 
T600 BNC ANT (all models) 7.95 
AC -9 AC Adapter(all models) 7.95 

LC 5000 169.95 
INTERNAL BAT. ONLY AC -9 NOT REQUIRED. 

SI INSTRUMENTS, INC. 
9550 Chesapeake Drive 

San Diego, California 92123 
(714) 565 -8402 

TERMS: MC -- M - COQ 
in U.S Funds Plea 1' ' to a-ffraximum of $10 
for shipping, handling and insurance Orders outs, 
of USA & Canada, please add $20 00 additional to 
cover air shipment. California residents add 6% Sales Tax 

or NICAD PAK 

'With AC -9 Adapter Prices effective 
March 1.1980 
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5612 Kit 199.95 
5612 Wired 239.95 
5600A Kit 169.95 
5600A Wired 199.95 
BA56 Rechargeable 
10 Hr. Bat. Pack 29.95 
AM -56 Audio Multiplier 
.001 Hz Resolution 34.95 
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Computer Bits 

Time -Sharing Systems 

T now can be said that personal corn - 
puters have truly "grown up." The rea- 

son? They can access and use large data 
bases and have, in addition, the facilities 
of electronic mail. 

Low -cost time -sharing offering these 
capabilities exists now and has been avail- 
able for almost a year. Specifically, Tele- 
computing Corporation of America's 
(TCA) "Source" network and Compu- 
Serve's "MicroNet" system have made 
this feasible. Both systems are outgrowths 
of commercial concerns, but at lower costs 
during off -prime -time hours. The two sys- 
tems make use of commercial computer 
networks (Tymnet and Telenet). Compu- 
Serve has its own proprietary network at 
lower cost and higher efficiency; but in 
certain cities, it utilizes the Tymnet net- 
work. Either one of the timesharing sys- 
tems for the personal computer user can 
be of major benefit, since they both offer 
the following features: 

Access to several major data bases in- 
cluding the New York and American 
stock exchanges. 

Ability to send messages to other us- 
ers either privately, or to all users at one 
time. 

Ability to correspond on -line with an- 
other user for "real time" message switch- 
ing. This is a major feature with the 
Source, but of less importance to the Mi- 
croNet people. 

Availability of several high -level lan- 
guages. Both systems offer BASIC, Pas- 
cal, Fortran, assembly language and a va- 
riety of other command languages. 

Access virtually from anywhere in the 
United States. However, there are some 
things to watch out for, which will be dis- 
cussed later. 

Relative low cost when compared 
with commercial systems costs and what it 
would take to develop similar data bases. 

Choosing a Time -sharing Network. 
This decision can be as important as the 
one you made when buying your first per- 
sonal computer. Although both the 
Source and MicroNet are similar in sev- 
eral respects, they do differ in what they 
offer in terms of cost, functions offered, 
user software, and user interaction in the 
form of download capabilities. 

The Source requires a $100 one -time 
charge as a subscription fee. This fee cov- 
ers initial costs of signing on to the system 
and gives you the necessary access num- 
bers, password, and a 48 -page loose -leaf 
notebook that covers fundamentals of us- 
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ing the system. Once you are on the sys- 
tem, the basic charge is $2.75 per hour of 
connect time based on one -minute inter- 
vals. There is no charge for computer time 
or System Resource Units (SRUs). The 
connect time is based on nonprime -time 
hours of 6 p.m. to 6 a.m. local time, week- 
ends and certain holidays. Charges during 
prime hours are calculated at the rate of 
$15 per hour. This rate also applies to 
building programs that require more than 
64K of user memory. However, large, over 
64K, Source -Written programs can be 
used at the $2.75 per hour rate, according 
to company officials. 

The Source network is built around 
Prime minicomputers and, as a conse- 
quence, software that is available reflects 
functions associated with the Prime sys- 
tem. TCA does offer complete sets of doc- 
umentation for the different languages at 
prices ranging from $5 to $20. 

The MicroNet service, on the other 
hand, is a time- sharing system built 
around a cluster of ten Digital Equipment 
Corporation PDP 10s. Therefore, all soft- 
ware offered is DEC quality and compati- 
ble with most micro -based software. (A 
number of system software writers for mi- 
crocomputers used DEC as a model.) 

Furthermore, the MicroNet service has 
a different pricing structure than the 
Source. Its subscription fee is a surpris- 
ingly low $9.00 one -time charge. As with 
the Source, this brings you the access 
number and password which you define 
and can change yourself at anytime, and 
an extremely well prepared 71 -page user's 
manual covering all essentials of the sys- 
tem. Also provided with the manual are 
short update sheets that describe new fea- 
tures added and not yet incorporated into 
the manual. The manual is of central im- 
portance from a user's standpoint, of 
course. This one is typeset, making it eas- 
ier on the eyes, and presents necessary 
commands in a tutorial format. 

Everything that is in the manual is du- 

The Model TC 3002, 
originate /answer 

acoustic coupled modem, 
from Tek -Com, provides 
a build -in direct -access 
connector and virtually 

noise -free coupling. 

plicated on the system. So the user can 
always obtain data on how to use a specif- 
ic function by either asking for it or simp- 
ly typing HELP. Connect time for Micro - 
Net is $5.00 per hour timed at one -minute 
intervals, during the nonprime -time hours 
of 6 p.m. to 5 a.m. No provisions have yet 
been made for prime -time operation. 

Like the Source, users' guides are avail- 
able for a fee. However, MicroNet has 
extended the philosophy a bit and is offer- 
ing a number of documents via the net. 
And all it costs is the connect time. Ac- 
cording to John Meier, the MicroNet 
marketing manager, as time goes by and 
various copyright clearances are received, 
more documents will be available directly 
through the system. 

Getting the Most Out of a Network- 
ing System. This is a matter of prime 
importance since dollars are involved. One 
complaint has been that, even though both 
systems offer connect service through 
telephone ports around the country, the 
cost really adds up. For example, I live in 
a suburb of Los Angeles. The direct pri- 
vate network number for MicroNet is a 

Los Angeles number which costs 16 cents 
for the first minute of use and 10 cents for 
every minute or partial minute thereafter 
during peak hours -before 5 p.m. After 
5 p.m. the cost is 30% less, but still signifi- 
cant. In some areas, this can represent a 

fair amount of dollars. What you might 
want to do is use the Tymnet system, 
which costs an additional $4.00 an hour 
on MicroNet, but would in most cases still 
represent a saving. For the Source, the 
Tymnet and Telenet charges are part of 
the $2.75 per hour connect time. A great 
deal of care must be taken to check your 
local phone book to get the area code for 
the phone number you are calling and to 
see if any toll charges exist. 

Based on the foregoing, it would appear 
that a major disparity exists in the pricing 
structures used by the two systems, when 
in fact they are almost equal! The equality 
does not come from the direct pricing, but 
in the method of charging for various ser- 
vices. The Source makes an extra charge 
for anything over 64K. MicroNet allows 
you up to 128K at no extra charge and 
gives free storage, while the Source 
charges 3.3 cents per block (2048 charac- 
ters) of storage per month. 

The Equipment Required. To get on 
a system, you may need only a terminal 
with a modem or a full -blown microcom- 
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puter system may be required. A number 
of manufacturers such as Apple, Heath 
and Radio Shack offer modems and have 
communication software available to as- 
sist in transferring and manipulating data 
between the network and small system. 
Whatever you plan to do, a good modem is 
imperative! Many such devices are on the 
market and offer different capabilities 
and price ranges. The Tek -Com TC 3002 
coupler pictured here as an example is a 
heavy -duty model that's made for the 
commercial world. The originate /answer 
coupler is priced at $265. Couplers made 

computers 

especially for home computer users are 
generally about $65 to $70 less. 

Available Software. To make a mi- 
crosystem emulate a terminal and provide 
uplink /downlink functions, there are a 

number of packages available. On the Mi- 
croNet system, there is executive software 
for the Apple and Radio Shack TRS -80 
that performs this function. They even 
provide a loader to allow downloading of 
the executive into your system for future 
use. All at no cost. 

Gerry Kabelman, at the Heath users 
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D- Cat. 
Everything 

you'll ever need 
in a basic, direct modem. 

There's only one originate /answer 
modem that gives you the performance 
and reliability of a direct connect 
modem with the portability and price 
of an acoustic. Novation's new D -Cat. 

D -Cat is the only direct modem 
that's FCC approved for handset jack 
connection with any modular phone. 
Use it at home or at work on a 50 -pin, 
six line business phone. Talk to 
D -Cats, Cats, or any other Bell 103 
compatible modem. 

D -Cat also has all the features you 
want: full duplex capability, voice /data 

monitor, up to 20 dB performance 
improvement over acoustic, hold 
function, privacy button, self -test, 
and a remarkable price. Only $199. 

But best of all, it's from Novation. 
The recognized world leader in 
personal communications. 

D-Cat, 
Novation 
Call for details: 

(800) 423 -5410 
In California (213) 996 -5060 

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 

CIRCLE NO.47 ON FREE INFORMATION CARD 

group (HUG), called to tell me about a 

new piece of software they are making 
available to perform system communica- 
tion. The package, called MCS, is written 
for the Heath H8 and H89 computer sys- 
tems and sells for $18 direct from HUG. 

Lifeboat Associates also has a commu- 
nication package called BSTAM that is 
for any CP /M system, including Heath 
and Radio Shack TRS -80 systems with 
modified versions of CP /M. This package 
sells for $150. 

MORE INFORMATION 

Additional information about products 
discussed in this column can be ob- 
tained by contacting the companies: 

Compuserve (MicroNet) 
Personal Computing Division 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 
614 - 457 -8600 

Heath Users Group (HUG) 
Hilltop Road 
St. Joseph, MI 49085 

Lifeboat Associates 
2248 Broadway 
New York, NY 10024 
212- 580 -0082 

Telecomputing Corporation of 
America (TCA) 

1616 Anderson Rd. 
McLean, VA 22102 
800 - 336 -3330 

Tek -Com 
2142 Paragon Dr. 
San Jose, CA 95131 
408 - 263 -7400 

Conclusion. To get the best value dol- 
lar -wise from these time -sharing net- 
works, both companies, TCA and Compu- 
Serve, recommend that users with micro- 
computer systems prepare as much of the 
work as they can offline, then use the net- 
work to either pass information into users' 
files or gather updated data, such as stock 
information. This way, minimum time can 
be spent on the network and excessive 
connect costs are avoided. 0 
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ELF II by Neirnri, Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring 

RCA 1802 COSMAC CPU 
Own a powerful home computer system, starting for just $99.95 -a price that 

gets you up and running the very first night... with your own TV for a video 

display. 999.95 ELF II includes RCA 1802 8bit microprocessor addressable to 64k 

bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 

two digit hex output display, stable crystal clock for timing purposes, RCA 1861 

video IC to display your programs on any video monitor or TV screen and 5slot 

plug in expansion bus (less connectors) ro expand Elf Il into a giant! 

ELF II Explodes Into A Giant! 
Master ELF It's $99.95 capabilities, then expand with GIANT BOARD 

KLUGE BOARD.. ilk RAM BOARDS...TINY BASIC... ASCII KEYBOARD.. 

LIGHT PEN ELF -BUG MONITOR... COLOR GRAPHICS f MUSIC SYSTEM.. 

TEXT EDITOR. ASSEMBLER DISASSEMBLER... VIDEO DISPLAY BOARD 

and, another great reason for getting your ELF now- 

You're up and running with video graphics for just $99.95 - 
then use low cost add -ons to create your own personal system 
that rivals home computers sold for 5 -tjmes ELF II's low price! 

pre -recorded tape cassettes. 

ELF ll Gives You The Power To Make Things Happen! 
Expanded, ELF II can give you more power to make Things happen in the real 

world than heavily advertised home computers that sell for a lot more money. 

Thanks to an ongoing committment to develop the RCA 1802 for home computer 

use, the ELF II products -being introduced by Netronics -keep you right on the 

outer fringe of today's small computer technology. It's a perfect computer for 

engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world. Add Kluge Iprototypingl Board and you can use ELF II to 

solve special problems such as operating a complex alarm system or controlling 

a printing press. Add Ak RAM Bards to write longer programs. store more 

information and solve more sophisticated problems. 

ELF II add -ons already include the ELF II Light Pen and the amazing ELF -BUG 

Monitor -two extremely recent breakthroughs that have not yet been duplicated 

by any other manufacturer. 

The ELF-BUG Monitor lets you debug programs with lightening speed because 

the key to debugging is to know what's inside the registers of the microproces- 

sor. And, with the ELFBUG Monitor, instead of single stepping through your 

programs, you can now display the entire contents of the registers on your TV 

screen. You find out immediately what's going on and can make any necessary 

changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 

TV screen with just a wave of the "magic wand" Netronics has also introduced 

the ELF II Color Graphics 6 Music System -more breakthroughs that ELF II 

owners were the first to enjoy! 

ELF II Tiny BASIC 
Ultimately, ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with ELF II, we've 

introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze. 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to eat 
programs or text while it is displayed on your video monitor. Lines and chars 

ters may be quickly inserted, deleted sr changed. Add a printer and ELF II ca 

type letters for you -error free -plus print names and addresses from yo r 

mailing list! 

ELF It's Assembler translates assembly language programs into hexidecim I 

machine code for ELF II use. The Assembler features mnemonic abbreviation 

rather than numerics so that the instructions on your programs are easier t 

read -this is a big help in catching errors. 

ELF It's Disassemble! takes machine code programs and produces assembl 

language source listings. This helps you understand the programs you are 

working with... and improve them when required. 

The new ELF II Video Display Bard lets you generate a sharp, professional 

31 or 64 character by 16 line upper and lower case display on your TV screen or 

video monitor- dramatically improving your unexpended $99.95 ELF Il. When you 

get into longer programs, the Video Display Board is a reel blessing! 

Now Available! 
A -D /D -A Board Kit includes I channel (expandable to 

4) D -A, A -D converters, $39.95 plus $2 postage & hand- 
ling.. 

PILOT Language -A new text- oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games...unscram- 
bling sentences. . spelling drills ... "fill in the missing 
word" tests, etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
519.95 postpaid! 

Game Package on cassette tare (requires 4k RAM), 
$9.95 plus $2 postage & handling. 

Clip Here and Attach to Your Order Below! 
Netronics R &D Ltd., Dept PE -6 (PHONE ORDERS ACCEPTED! 
333 Litchfield Road, New Milford, CT 06776 Call (203) 354 -9375 

Yes! I want my own computer! Please rush me- 
n RCA COSMAC ELF n language. n s a learning breakthrough or engineers and laymen 

kit at $99 95 plus $3 postage and alike $5 postpaid 
handling Iregwres 6 3 l0 8 von AC power Deluxe Metal Cabinet with pleigla dust cover for ELF II. 

uppivi $29 95 plus $2 50 p8h 
Voner Supply I required) $4 95 postpaid lam also enclosing payment (include g postage 8 handling) tor 

RCA x802 User s Manual $5 postpaid the items checked below' 

Tom Putman s Shat Course On Microprocessor 8 Computer I went my ELF II wired and tested with power supply. RCA 

Programming leaches you lust about everything there rs to know 1802 User's Manual and Shen Course -at tw lust 9149 95 plus 

amid ELF a or any RCA 1802 computer Written in nontechnical 03 Pan- 

ALSO AVAILABLE FOR ELF 11 

GIANT BOARD"' kit with cassette I/O RS 232 
CAle v0 8 mI P v0 decoders for 14 separate I/O 
nstrurlions and a system mondoneditor $39.95 plus 
S.' p8h 

BREAKTHROUGH! 
Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlln, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p &h. Also 
available for RCA VIP and other 1802 systems 
Board includes area for a ROM version. 

Master This Computer In A Flash! 
Regardless of how minimal your computer backgreund is now, you can learn 

to program an ELF II in almost no time at all. Our Short Course On Micropro 

cessor b Computer Programming- written in nontechnical language- guides you 

through each of the RCA COSMAC 1802's capabilities, so you'll understand 

everything ELF II can do and how to get Elf Il to do it! Don't worry if you've 

been stumped by computer books before. The Short Course represents a major 

advance in literary clarity in the computer field. You don't have to be a computer 

engineer in order to understand it. Keyed to ELF II, it's loaded with "hands on" 

illustrations. When you're finished with the Short Course, neither ELF II nor the 

RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 

you'll also be able to read magazines such as BYTE... INTERFACE AGE .POPU- 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand haw to expand ELF II to give you the exact 

capabilities you need! 

If you work with large computers, ELF II and the Short Course will help you 

understand what they're doing. 

Get Started For Just $99.95, Complete! 
099.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying .Idea graphics on your TV screen and 

designing circuits using a microprocessor -the very first night -even if you've 

never used a computer before. 

ELF II connects directly to the video input of your TV set, without any adds 

tional hardwire, Or, with an $B.95 RF modulator (see coupon below), you can 

connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want. including a 

fascinating new target/missile gun game that was developed specifically for ELF 

Il. But games are only the icing on the cake. The real value of ELF II is that it 

gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. 01 course, machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELF It's machine language capability gives you a chance to 

develop a working knowledge of computers that you can't get from running only 

Total Enclosed $ 

(Conn res add Iasi 

CHARGE IT! Exp. Date 
Visa Master Charge 

(Bank 

Account 

Kluge iPrOtotypel Board accepts up to 36 IC s 

Sil 00 plus Si pAh 

O 4k Static RAM kit Addressable to any 4k page to 

Eak $89.95 plus $3 p8h 
E God prated 86.pin connectors lone required for each 
plug re board) S5 70 ea postpaid 

Expansion Power Supply uequired when adding 4k 
RAM i $34 95 plus $2 p8h 

Professional ASCII Keyboard kit with 128 ASCII 

upper !rower case set 96 printable characters onboard 
regulator party logic selection and choice of 4 hand- 

shaking Signals to mate with almost any computer 

S64. 95 plus $2 p55 
-i Oehtxe metal cabinet la ASCII Keyboard. $19.95 

I 

pills $2 50 p8h 
Video Display Board kd tels you generate a sharp. 

prolessronal 32 or 64 character by 16 line upper and 
ower case display on your Iv screen Of video monitor - 
rn.rrLn¢ally improving your unespanded $99 95 ELF It 

ons inside ASCii Keyboard cabinet i S89.95 
us $2FIf 

ELF IIcIud BASIC on cAO Tape Can 
ands include SAVE l OA0 m x + 11 

JUNE 1980 

26 variables A Z LET IF /THEN. INPUT PRINT GO TO 

GO SUB RETURN. END. REM. CLEAR LIST RUN. 
PLOT PEEK POKE Comes fully documented and in- 

cludes alphanumeric generator required to display 
alphanumeric characters directly on your Iv screen with 
WI additional hardware Also plays tick lack -Ice plus a 

drawing game that uses ELF II s hex keyboard as a toy 

slick 4k memory required SIC.95 postpaid 

Tom Pittman s Shah Course on Tiny Basic tor ELF II. 

85 postpaid 
ELF -BUGTM Otiose System Monitor on cassette 

tape Allows displaying the contents 01 all registers on 
your tv at any point in your program Also displays 24 

bytes 01 memory with lull addresses blinking cursor 
and auto scrolling A must la the serous programmer' 
114.95 postpaid 
O Teat Editor on cassette lape gives you the ability to 

insert delete or edit lines and words tram your programs 
While they are displayed on your video monitor (Add 
printer and you can use ELF. II to type error tree letters 
pus insert names and addresses from your mailing list I 

519.95 postpaid 

Assembler on cassette lape translates assembly 
language programs into hexidecrmal machine code for 

ELF n use Mnemonic abbreviations for instructions 
(rather than numerics) make programs easier to read 

and help prevent errors St9.95 postpaid 

D Disassembles on cassette tape takes machine code 

programs and produces assembly language source roc' 

logs to help you understand and improve your program. 
919.95 on cassette tape 

SAVE $9.90 -Test Editor Assembler 8 Disassemble' 
purchased together only $49.95! I Require Video Dr. 
pay Board plus 4k memory 

I 

ELF II Light Pon, assembled 8 tested 57.95 plus S' 
p8h 

ELF II Cola Graphics 8 Musk System Bard Mil 

$49.95 plus S2 p8h 
ELF II connects directly to the video input of ydor ry 

set without additional hardware To connect ELF II ro 

your antenna terminals instead. order RF Modulator 
S8 95 postpaid 

Coming Soon: A-D D'A Converter Controller Board 
and more' 

Print 
Name 

Address 

City 

Zip 
_ DEALER INQUIRIES INVITED - 

By Netronics 

ASCIIIBAUDOT,' 
STAND ALONE 

Computer 
COMPLETE 

FOR ONLY .. 

Terminal $14995 
The Netronics ASC II/ BAU DOT Computer Terminal Kit is a 

microprocessor -controlled, stand alone keyboard /terminal 
requring no computer memory or software. It allows the use of 
either a 64, or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232 -C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper /lower case 

set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII /BAUDOT 
to serial conversion and serial to video processing -fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Computer Terminal is the micro- 

processor- controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232 -C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, fonverting to data to video suitable 
to be displayed on a TV set fusing an RF modulator) or on a 

video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 

Video Output: 1.5 P/P into 75 ohm (EIA RS -170) Baud Rate: 
I/O and 300 ASCII Outputs: RS232 -C or 20 ma. current loop 

ASCII Character Set: 128 printable characters- 

aiSE8lyayve14i4o1s:o==Alilo.+ 

!4AV()10,-A123456789<07 
MCDEFGHIJKUIaPQjtSÌWYXYZ[\]"- 

`abcdefghijklanopgrstuwxgz{1}1 
BAUDOT Character Set: A BCDEFGH IJ KLMNOPQ 
RSTU E"WXYZ - ?: 3$#0., 9014157 ;2/68 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X -Y cursor addressing 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical trrrr. r Assistance, Etc. Call (203) 354 -9375 1 

Netronics R &D Ltd., Dept. PE -6 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below- 
Netronics Stand Alone ASCII Keyboard /Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 
Deluxe Steel Cabinet for Netronics Keyboard /Termi- 
nal In Blue /Black Finish, $19.95 plus $2.50 postage 
and handling. 
Video Display Board Kit alone (less keyboard), $89.95 
plus 53 postage & handling. 
12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor). 
$8.95 postpaid. 
5 amp Power Supply Kit In Deluxe Steel Cabinet 
(t8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus 52 
postage & handling. 

Total Enclosed (Conn. res. add sales tax) $ 

By- 
Personal Check Cashiers Check /Money Order 
Visa Master Charge (Bank # 

Acct. H 

Signature Fxp Date 

Print 
Name 

Address 

City 

State _ Zip L - - J Send Me More Information yin.. J 
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Computer 
Sources 

By Leslie Solomon 
Technical Director 

Hardware 

A Turtle Robot. With the introduction 
of the microprocessor and microcomputer, 
the art of robotics took on a new meaning. 
Assuming a reasonably good knowledge of 
electronics and mechanics, a determined 
person could build his own robot. Some of 
these have been described in the various 
journals, demonstrated at computer 
shows, and even shown on network TV 
news. However, they are still very com- 
plex, requiring the mating of electronic 
and mechanical knowhow. Building a 
homebrew robot requires too much time 
to collect or design the various mechanical 
elements; too much difficult software has 
to be written and debugged. 

Now, we have an answer -the Terrapin 
Turtle, available as a $400 kit and de- 
signed by Dan Hillis of MIT's Artificial 
Intelligence Lab. The robot is 7" in diam- 
eter and 5" high. It can move at 6" per 
second, rotate at 120° per second, and 
make noises via its built -in speaker. The 
Terrapin has blinking LED "eyes," uses 
its clear plastic shell as a touch sensor for 
all four sides, and can be equipped with a 

pen to draw specified designs on a smooth 
surface. 

A 10 -foot flexible cable connects the 
turtle to any digital computer via a stan- 
dard parallel interface. Power require- 
ment is 12 to 18 volts dc at one ampere. 
Data requirement is 8 bits in, 4 bits out at 
TTL level. 

The Turtle can "map" a room by using 
its touch sensor dome to "feel out" the 
walls and storing the two- dimensional 
measurements in the host computer's 
memory. The same technique can be used 
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to run a maze, and store its features in 
memory. 

The eight bits control right and left 
drive motors, the LED "eyes," a pen, the 
horn, and the tones fed to the horn. The 
four dome touch sensors send four bits 
back to the computer to indicate contact 
and direction. 

For those that find assembly language 
programming a chore, Terrapin provides a 
detailed explanation of how to use BASIC 
to control the Turtle. The well -written 
manual explains everything in detail. Ad- 
dress: Terrapin Inc., #205, 678 Massachu- 
setts Ave., Cambridge, MA 02139 (Tel: 
617 -482- 1033). 

S -100 and 9900 CPU System. 
When the S -100 bus is combined with a 
16 -bit TI 9900 CPU, you get either a 

high -end personal computer or a small - 
business /research type. Two systems are 
available and both feature 32K of RAM 
and two 8" floppy disks. They come with 
DOS, BASIC, word processor, editor, as- 
sembler, linker and other utilities. The 
scientific version ($4495) uses PASCAL 
and a floating -point package. The busi- 
ness version ($4895) uses extended BA- 
SIC, General Ledger, Accounts Payable 
and Receivable and Payroll. A Network 
Operating System for multi -users is avail- 
able, as is support for hard disk. Address: 
Interface Technology of Maryland, Box 
745, College Park, MD 20740. 

Apple APU. The Model 78 1 1 B Arith- 
metic Processor Unit is intended to in- 
crease the execution speed of Applesoft II 
programs and the number of math func- 
tions available. The system employs an 
AMD951 1 APU and plugs into one of the 
Apple expansion slots. The CCSoft inter- 
preter is loaded from the diskette pro- 
vided, and the system is ready to go. The 
CCSoft interpreter is identical to Apple - 
soft, except that CCSoft sends arithmetic 
functions to the APU for fast execution. 
Additional functions include AstN(x), 
ACOS(X), LOGIO(X), SINH(X), COSH(x), 
TANH(X), INVERSE(X) and PI. Address: 
California Computer Systems, 250 Carib- 
bean Dr., Sunnyvale, CA 94086 (Tel: 
408 -734 -5811). 

TRS-80 CLOAD Helper. The Data 
Dubber connects between a cassette 
player and the TRS -80 and reduces the 
critical "window" in which data can be 
received to make the volume setting less 
critical. It uses an IC to reduce noise, vol- 
ume variations, static and distortions by 
regenerating the original CSAVE data 
pulses. The device can also be connected 
between two cassette players to duplicate 
a tape. $39.95. Address: The Peripheral 
People, Box 524, Mercer Island, WA 
98040. 

Real -Time Analyzer. The VTUO2 for 
the TRS -80 and the AIB232 for the Ap- 
ple divide the audio spectrum from 20 Hz 
to 20 kHz into 31 third -octave bands, and 
display these bands with the relative am- 

plitudes on the computer CRT. The units 
can be used for measuring sound and 
noise levels, optimizing the equalization of 
a hi -fi or PA system, checking the fre- 
quency response of audio components and 
for speech and sound pattern recognition. 
The Apple unit features a color display. 
Data can be stored and compared with 
past or future data. Access is via BASIC 
programs provided. VTUO2 (TRS -80) is 
$595, AIB232 (Apple) is $545. Address: 
Eventide Clockworks, Inc., 265 W. 54th 
St., New York, NY 10019 (Telephone: 
212 -581- 9290). 

Sorcerer Serial I /O. The Sorcerer 
Parallel -to- Serial Interface makes any 
RS232 or 20 -mA printer look like a Cen- 
tronics parallel line printer to the Sorcer- 
er. It uses the I/O drivers already in the 
system, and features X -ON, X -OFF, and 
Data Terminal Ready handshaking. It 
will operate at any of 16 standard baud 
rates. $119.95. Address: Mark Longley, 
2403 De La Cruz Boulevard, Santa Clara, 
CA 95050. 

Software 

Apple Worksheet. The VisiCalc pro- 
gram for the Apple forms an electronic 
worksheet having 63 columns and 254 
rows. At the juncture of any row and col- 
umn, any digits or words can be typed. 
The display scrolls as required. When a 
calculation is required, the formula is 
typed in and the program automatically 
performs all arithmetic functions, net 
present values, and transcendental func- 
tions. If any data is changed (the "what 
if ?" function), the worksheet displays the 
new results. VisiCalc can be used by man- 
agers to plan budgets, compare actual re- 
sults to forecast, and modify projections; 
by financial analysts to determine rate -of- 
return under varying assumptions; by ac- 
countants to develop statements and pro 
formas; by tax accountants to compute 
the effects of alternatives; and by engi- 
neers and scientists on calculations requir- 
ing transcendental functions, scientific 
notation and I1 -digit accuracy. Requires 
32K and disk. Address: Personal Software 
Inc., 592 Weddell Drive, Sunnyvale, CA 
94086 (Tel: 408- 745 -7841). 

"Eliza" for TRS -80. Eliza, an exercise 
in the simulation of artificial intelligence, 
is now available for a TRS -80 Level II 
with 16K of RAM. The program interacts 
with the user in an almost human fashion, 
and appears to have an understanding of 
what is being discussed. The cassette also 
includes Talking Eliza that permits Eliza 
to communicate via a TRS -80 Voice Syn- 
thesizer. $14.95 at Radio Shack Comput- 
er Centers and stores. 

1802 Assembler /Editor. Operating 
with the North Star disk system, the 
ASMB -1802 may be used to develop as- 
sembly language programs for the 1802 
on a host Z80/8080 system. Programs are 
off loaded to target processor for test. The 
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computers 
complete 1802 instruction set is supported as well as pseudo - 
operations for conditional assembly, data and string definitions 
and multiple- location counter program developments. On dis- 
kette for $75. Address: Allen Ashley, 395 Sierra Madre Villa, 
Pasadena, CA 91107 (Tel: 213 -793 -5748). 

Apple Word Processor. "Easywriter" is an 80- column 
ord processor that features global search and replace, under- 

lining, bidirectional printing and file appending. This word pro- 
cessor uses the Sup`R'Terminal hardware board to generate the 
Apple video display text. "Easymailer" is a form -letter module 
that automatically inserts information from a name and address 
file, or user definable file, into an Easywriter text file. "Easy - 
mover" automatically dials the destination telephone number, 
connects to the computer and moves Easywriter text out, and 
saves the transmitted text on disk. Address: Unlimited Soft- 
ware, 793 Vincente St., Berkeley, CA 94707 (Tel: 415 -525- 
4046). 

Goodies. Captain Cosmo's Whizbang is a collection of soft- 
ware and hardware tips for the 1802. It includes two paper tape 
operating systems, a Morse -code keyboard /keyer, an animated 
video robot face program, a video scratchpad program, and sev- 
eral smaller programs. Hardware includes RAM expansion, 
EPROM card, paper tape interface, I/O ports, memory address 
display, and others. $5. Address: Jeff Duntemann, 301 Susque- 
hanna Rd., Rochester, NY 14618 (Tel: 716 -473 -2986). 

TRS -80 FORTRAN. Radio Shack's Model I TRS -80 FOR- 
TRAN is in a compiler form for fast execution. The user can 
write programs in FORTRAN using EDIT -80 to store lines for 
compilation. The editor includes interline and interline editing, 
find, substitute, and page formatting commands. EDIT -80 also 
permits reading and editing BASIC files. The package is sup- 
plied in a three -ring binder with two program diskettes and 
includes a FORTRAN users manual, compiler (F80), FOR - 
TRAN-80 reference manual, LINK -80 (L80) with manual, 
EDIT -80 and manual, and FORTRAN subroutine library 
(FORLIB /REL). Requirements are Level II and 16K of RAM, 
expansion interface with 16K of RAM, and at least one disk 
drive. $99.95 at Radio Shack Computer Centers and stores. 

String /File Handling. The STRING /80 Bit is a collection 
of string and file handling routines for CP /M. The routines are 
relocatable and use Microsoft FORTRAN convention of regis- 
ter handling. Features include chain or pass control by calling 
the program name. CP /M calls, kill, rename a file, directory 
search, reset and disk drive assignments are supported. Several 
FORTRAN programs and source codes are included. Software 
includes source code for utility library and all demos. $95 on 5- 

or 8 -inch CP /M compatible soft -sectored diskette. Address: 
Key Bits Inc., Box 592293, Miami, FL 33159. 

Space Shuttle. Landing simulator program uses the high - 
resolution mode of an Apple II, requires 48K of RAM, and is 
written in Applesoft and assembly language. It is an "out -of- 
the- window" view with text display of flight data, ejection, land- 
ing gear, runway stripes, warnings, wheel /speed brakes, etc. 
Modelled after a real Nasa Shuttle Mission Simulator, it con- 
tains everything but roll motion. The 10 -page instruction manu- 
al also has a brief introduction to gliding flight. Cassette is $15; 
diskette is $21. Address: Harvey's Space Ship Repair, Box 3478, 
Univ. Park, Las Cruces, NM 88003 (Tel: 505 -522- 1482). 

TRS-80 Duplex ASCII Terminal. The TERM80 allows a 
TRS -80 computer to be used as a full duplex ASCII terminal. It 
features all RS232 options via the keyboard. In addition, termi- 
nal characteristics may be changed /checked at any time even on 
line; operation is true full duplex with upper and lower case; all 
keys auto -repeat after 1.5 seconds; received data may be echoed 
on a printer; and an optional handshake ensures no character 
loss over 1200 baud. Diskette is $24.95. Address: Percom Data 
Co., 211 N. Kirby, Garland, TX 75042 (Tel: 800 -527- 1592). 
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JUST WRAP 

AWG 30 Wire 
.025' Square Posts 
Daisy Chain or Point To Point 

No Stripping or Slitting Required 
JUST WRAP..... 
Built In Cut Off 
Easy Loading of Wire 
Available Wire Colors: 
Blue, White, Red ö Yellow 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 

JUST WRAP TOOL WITH ONE SC FT. ROLL OF WIRE 

BLUE 
WHITE 

YELLOW 
RED 

PART NO. U.S. IL9' PRICE 
511.95 

11.95 
11.95 
11.95 

REPLACEMENT ROLL OF WIRE SC FT 
BLUE 

WHITE 
YELLOW 

RED 

R JW B 

R JW W 
RJW Y 

RJWR 

:.98 
1.98 
1.98 
3.98 

JUST WRAP -UNWRAPPING TOOL 
JUW 1 S 1.49 

`Minimum billings $25.00, add shippia charge 
$2.00 /New York State reside its add appl cable tax 

OK Machine & Tool 
Corporation 

3455 Conner St., Bronx,N.Y. 1C975U.S.A. 
Tel. (212) 994 -6600 Telex _5091 
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Do more 
than ever before- 

spend less than 
you planned 

E 

Heath makes the All -In -One Computer more versatile 
Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heathkit All -In -One Computer, you 
get 16K Random Access Memory 
(expandable to 48K), keyboard, video 
terminal and floppy disk system - 
together in one self- contained, com- 
pact unit - for up to hundreds of 
dollars less than comparable systems. 
Heath now makes the All -In -One 
Computer more versatile than ever! 
The new Heathkit H77 Floppy Disk 
System gives the All -In -One even 
more data storage and recall capac- 
ity. Combined, the All- In -One and 
H77 Floppy Disk give you up to 300K 

bytes of on -line data storage - 
enough to hold entire files. You can 
mount operating system and pro- 
gram disks at the same time, to make 
computing even faster. 
You can run programs written in 
MICROSOFT' BASICTM and As- 
sembly Languages, and all current 
software written for the popular 
Heathkit H8 Computer. 
Heath User's Group (HUG) will share 
with you a library of over 500 pro- 
grams to make your computer serve 
you in ways you never imagined. 
There's no better way to learn about 
computer systems - and save money 
- than by building one yourself. 

Heathkit 
SEND FOR FREE CATALOG 

Write to: HEATH COMPANY, 
DEPARTMENT 010 -664, 

BENTON HARBOR, MI 49022 

Concise, easy -to- follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na- 
tionwide network of service centers 
protects your computer investment. 
Join the Heathkit computer family 
today - and pocket the savings! 
For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value -packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 

VISIT YOUR HEATHKIT STORE 
In the U.S. and Canada, visit your 
nearby Heathkit Electronic Center where 
Heathkit products are also displayed, 
sold and serviced. See the white pages of 
our phone book. In the U.S., Heathkit 

Electronic Centers are units of 
Veritechnology Electronics Corporation. 
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Popular Electronics 
JUNE 1980 

THE new 1980 -81 XL -100 color -TV 
chassis introduced only recently by 

RCA's Consumer Products Division em- 
phasizes new technology, reduced parts 
count, and lower power consumption. 
New technology includes SAW (surface 
acoustic wave) filters and more sophisti- 
cated ICs, including one that processes 
most luminance and chroma functions. 
A few discrete transistors are used in 
these chassis, mainly in the power sup- 
ply, sweep circuits, and final picture - 
tube drivers. The entire circuit assembly 
fits on a single "planar" printed -circuit 
board that measures 121 sq in. 

Three chassis are included in this to- 
tally new line of moderately priced color 
receivers -13" CTC 107, 17" and 19" 
CTC 108, and 25" CTC 109. The only 
notable difference among the three is a 
few extra turns on the flyback trans- 

Popular Electronics Tests 

NewRCA XilOO 
Color TVCIiassis 

Use of integrated circuits in the 
CTC 108 chassis results in a total of 
76 fewer parts than in the older CTC 97 chassis. 

former of the CTC 109 console series to 
obtain additionally high voltage for the 
larger picture tube. Therefore, the fol- 
lowing description (for the CTC 108 
chassis) generally includes the salient 
features of all receivers in the new line. 

The 19" Table Model FER450, with 
a suggested retail price in the area of 
$400, is the one that this preview report 
is based on. It will likely be in retail 
stores at this time or shortly thereafter. 
It features a 10- button channel -selector 
keypad, with LED digital readout for 
any vhf or uhf channel. 

General Description. The chassis 
combines video i -f and final amplifiers, 
automatic gain control (agc), automatic 
frequency control (afc), and synchro- 
nous video detection circuits into a sin- 
gle IC. A second IC houses the complete 
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Boker 
Crescent 
Lufkin 
Nicholson 
Weller, Wins 
Xcelite 

Take a quick look round this ad and 
you'll agree that "All together" is no 
exaggeration. Whether you're making 
or mending, cutting or joining, measuring 
or stripping, there's a Cooper tool that's 
just right for the job. Don't take chances 
on tools.Specify Cooper and get 'em 
right the first time! 

from Cooper The 'Ibolmaker. 
COOPER 
INDUSTRIES 

The Cooper Group 
BOKER °CRESCENT'LUFKIN * NICHOLSON" WELLER WISS' XCELRE` 
PO Box 728, Apex, North Carolina 27502. Tel (919) 362 -7511. Telex: 579497. 
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XL -100 chassis 

audio system, while a third large -scale 
integration (LSI) chip performs all 
chroma and luminance processing. Fur- 
thermore it has SAW filters, which are 
being used more frequently in TV re- 
ceivers because of considerably simpli- 
fied input circuits and the better selec- 
tivity they make possible due to sharper 
passband skirts. Here are highlights on 
circuit operation in this new chassis. 

The tuning system is a carryover from 
last year and features a 10- button fre- 
quency- synthesized manual -scan tuning 
arrangement with combined uhf /vhf 
tuners and SELECT /LOCK switch for 
complete channel access in any area. 
The keyboard connects to a frequency - 
synthesizer (U1), operational- amplifier 
(U2), and LED display driver (U3). 
There is also a prescaler for UI and an 
MST005 tuner module that connects to 
a CABLE /NORMAL Switch on the rear of 
the receiver for 11 CATV channels A -2 
through I(uhf displayed channels as 31, 
35, 39, 43, 47, 51, 55, 59, 63, 67, and 

71), called the midband cable channels. 
Sound and picture keyboard changes are 
instantaneous. 

When a signal reaches the pho- 
toetched input electrodes of a SAW fil- 
ter (SF 301 in the RCA chassis), a sur- 
face wave is generated. This deforms the 
internal lithium -niobate material and 
creates "waves" similar to those made 
when a stone is dropped into a still pond. 
When these waves encounter the output, 
a reverse piezoelectric effect restores the 
electrical signal. Length and spacing of 
electrodes in the SAW device determine 
frequency characteristics. 

The SAW filter used in the new XL- 
100 offers excellent response between 
the 41.25 -MHz sound carriers and the 
47.25 -MHz lower adjacent -channel 
sound carrier trap. (See Fig. 1.) Color 
begins at 41.25 MHz, color suppressed 
subcarrier at 42.17 MHz, and video car- 
rier at 45.75 MHz. This single device 
actually determines the overall i -f pass - 
band response. 

Following the SAW filter and its dis- 
crete preamplifier are the i -f, aft, agc, & 
video detector circuits, contained in one 
multifunction IC (Fig. 2). This IC, the 
RCA TA7607, requires only a few ex- 
ternal components: a tunable aft cross- 
over between pins 7 and 10, and a simi- 
lar LC circuit between pins 8 and 9 for 
the synchronous detector. Other than 
the 47.25 -MHz sound trap preceding 
the SAW filter, there are only six tuned 
circuits following the tuner that require 
adjustment. 

Three amplifiers, all agc controlled, 
and another amplifier that supplies 
push -pull aft outputs for the tuners 
make up the i -f section. With its cross- 
over LC tuning, the aft detector pro- 
duces a dc voltage for tuner oscillator 
corrections within some 30 to 50 kHz. 

Any undue noise through the video 
amplifier is normally shunted to ground 
by the noise inverter, which traditionally 
removes sync and agc momentarily until 
annoying microsecond -duration im- 

Photo shows that all receiver components, except for a few discrete parts, are mounted on a single pc board. 
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1L-11)(l chassis 

41.25 44.00 
39.75 42.17 

Fig. 1. Scope trace shows how 
response of SAW filter determines 
bandpass for all of TV chasis. 

48 

451 .75 471 .25 

Fig. 2. Entire i -f, aft, agc, and 
video detector functions are 

contained on a single monolithic IC. 

IF 
INPUT 

RF 
AGC 

AFT 
OUTPUTS 1 2 

ti 
m 

o 

CHASSIS MODEL CTC 108 
LABORATORY DATA 

Parameter 

Tuner sensitivity (min. signal 
for noise -free picture): 

Voltage regulation (line 
varied from 105 to 130 V): 

Horizontal overscan: 
Video detection: 
Video bandpass at CRT: 
S / N at CRT: 
Convergence (measured 

with crosshatch generator): 
Power consumption (with 

incoming signal): 

pulses have passed. A dc adjustment sets 
the bias so r -f agc doesn't operate until 
the i -f's are almost at saturation. 

Sound i -f and audio -output IC U201 
is an RCA CA3134 that can deliver up 
to 3 watts through a capacitor into a 32- 
ohm speaker (Fig. 3). Some features of 

Measurement 

ti-IF (Ch. 3) -70 dBm 
UHF (Ch. 40) -65 dBm 
Low voltage: 118.5 to 120.7 V 
High voltage: 24.5 to 26.5 kV 
15% (adjustable) 
4 MHz 
3.5 MHz 
45 dB 
Greater than 90% 

75 watts 

this IC are current limiting and thermal 
shutdown, low quiescent current, excel- 
lent 50 -dB AM rejection, -3 -dB sensi- 
tivity of 200 AV, differential peak detec- 
tion, and electronic control of volume. 
Gain is controlled by feedback and dc 
bias applied to the internal amplifiers. 

(Text continued on page 50.) 
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SOUND TAKE - OFF 
TRANSFORMER 
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32 00 
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4700 8F 

1K 
Fig. 3. All sound i -f and audio 
output functions are performed 6.8 PF 
by one IC to drive the speaker. 

Fig. 4. Complex luminance /chroma IC 
greatly simplifies component count. 
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XL -100 chassis 

The recovered audio can be delivered 
unattenuated (pin 8) or electronically 
attenuated (pin 9). 

Audio signals at pin 9 of U201 are 
coupled through a.047 -µF capacitor, de- 
emphasized by another capacitor, and 
fed to the internal audio amplifier via 
pin 7. Audio output from pin 2 is routed 
to outboard Darlington power output 
stages that are current -limited or /and 
shut down by separate shunt transistors. 

A complex 28 -pin LS1 device (shown 
in block -diagram form in Fig. 4) pro- 
cesses all luminance and chroma, after 
delay -line and burst keyer inputs, to pro- 
vide signals for the final red, green, and 
blue amplifier stages before the cathode 
ray tube. The chroma portion is last 
year's CA3151 device, which appears in 
both the CTC 99 and CTC 101 chassis. 

Burst and chroma, peaked and band - 
pass- limited to the usual 1 MHz, are 
routed to the first chroma amplifie:, 
which delivers signals to both chroma 
and burst pulse -keyer amplifiers. Here, 
color killer, automatic color control 
(acc), and automatic phase control de- 
tectors (afpc) receive color burst that is 
detected and applied to sample- and -hold 
circuits. Burst amplitude is also sampled 
by the acc amplifier, which establishes 
gain correction for the first chroma am- 
plifier. In the absence of color, the killer 
amplifier biases the second chroma am- 
plifiers off. An external potentiometer 
offers manual phase shifting for these 
and the hue control stages, whose sig- 
nals then proceed to the flesh phase de- 
tector, carrier limiter, and buffer. 

Flesh -tone phase correction through 
the buffer is also aided by the flesh 
detector. Chroma from the second Amp 
is buffered and limited. Both signals 
then enter a modulator, where output in- 
creases or decreases according to the 
signal phase. The result is chroma sig- 
nals constantly amplitude -modulated by 
flesh -tone -corrected information from 
the flesh phase detector. Flesh -tone cor- 
rection cannot be defeated. 

The luminance portion is considera- 
bly less involved than chroma, but there 
are interesting circuits here too. Delayed 
and 3.58- MHz -chroma -trapped video is 
amplified and gain -controlled by both 
Pix- ganged brightness and chroma con- 
trol, as well as the brightness -beam cur- 
rent limiter connected between high 
voltage resupply and the flyback trans- 
former. Feedback from the blue output 
amplifier and beam current are sampled 
in the keyed comparator, and automatic 
limiting occurs in the luma amplifier. 

The horizontal circuits use discrete 
transistors, and even include the peren- 
nial pair of automatic phase control 
diodes with 15,734 -Hz broadcast sync 

50 

In top photo, upper trace is multiburst 
at CRT showing usable 3.5 -MHz 
information; lower trace shows 4 MHz at 
video detector. In lower photo, top 
trace is typical staircase with some 
transients at CRT's green cathode. 
Lower trace shows excellent reproduction 
of color bars at video detector. 

input and integrated flyback feedback. 
However, since the horizontal oscillator 
has improved noise immunity, pull -in 
range is greater than heretofore possi- 
ble, and there is no agc gating pulse 
drain. Hence, there is little necessity for 
operator manipulation, and the dc bias 
for horizontal frequency is controlled by 
a factory -set potentiometer. 

Afc diodes and a dc level, preset at 
the factory, control the switching rate of 
the horizontal oscillator. This consists of 
two transistors in parallel with collectors 
connected together and emitters sharing 
a common resistor. The first half of this 
circuit rate- modulates the second, which 
is inverted and switched by a separate 
pair of feedback transistors, locking the 
horizontal switch portion to its nominal 
15,734 -Hz color repetition rate. The 
usual transistor driver, its current trans- 
former, single -stage horizontal output, 
and damper diode efficiently do the 
rest. 

Half -wave rectifiers in series with fly- 
back secondary taps furnish various 
operating voltages for the remainder of 
the receiver, as is usual. Stacked diodes 
among the upper flyback windings de- 
liver dc anode voltage to the cathode ray 
tube. A three -transistor and diode X- 
ray/overcurrent shutdown circuit sam- 
ples regulated B + and high voltage. If 
either is excessive or too much current is 
drawn, it biases the horizontal driver 
into continuous conduction, shutting 
down the high voltage, flyback -diode 
generated dc voltages, and the receiver. 

Operating power in addition to that 
sourced from the flyback originates 

from a bridge rectifier connected direct- 
ly to both sides of the ac line, which 
places this chassis about 30 volts above 
ground. A single 600 -µF capacitor sup- 
plies ripple filtering for the fairly com- 
plex B+ regulator. In stabilizing the 
raw 150 -volt output, regulator action re- 
duces it to 33 volts for the supply's regu- 
lator- error, control -amplifier, and oscil- 
lator circuits (this is a switching power 
supply). The oscillator feeds the primary 
of the coupling and driving transformer. 
An SCR in the secondary of the trans- 
former delivers current and regulated 
B+ to the primary winding of the fly- 
back, the collector of the horizontal out- 
put transistor, and line and load regulat- 
ing auxiliary flyback operating voltages. 

Regulated B+ is compared with the 
33 -volt reference zener potential at its 
emitter by the regulator -error amplifier. 
High B+ makes the SCR deliver less 
current and reduces B+ output; subnor- 
mal B+ causes the reverse action. 

Comments. Although the actual cir- 
cuitry is quite elaborate, this is a very 
compact and sparsely populated chassis. 
All components are soldered into place 
on the single pc board, however, which 
makes service in the home extremely 
difficult, if not impossible. On the other 
hand, as reliability should prove very 
high, servicing might not be much of a 
problem. 

High- and low- voltage regulation are 
exceptional, assuring better- than -aver- 
age performance under fluctuating pow- 
er conditions. (See Laboratory Data Ta- 
ble.) Automatic gain control (agc), 
though not ultra- effective, should serve 
well in most areas. Overall video band - 
pass is very good indeed and, coupled 
with very good tuner sensitivity and even 
better CRT signal -to -noise ratio, en- 
sures crisp picture quality. While there 
is some horizontal overscan in the pic- 
ture (common in color receivers), a 
width control can be adjusted to mini- 
mize it. Like other low -power chassis, 
this one is not isolated from the power 
line, so an isolation transformer should 
be used if, for any reason, servicing is 
required. 

This receiver obviously has a number 
of points to recommend it. It is sensitive 
enough (assuming a good antenna is 
used) to pull in signals in most areas. If 
you live in an area served by cable TV, 
the midband channels (in addition to A- 
1 and A -2 for those odd areas) would be 
a distinct asset. Clearly, this new chassis 
offers high performance in its moderate 
price class. Anyone in the market for a 
color -TV receiver in these inflation -rid- 
den times would do well to consider it. 

-Stan Prentiss 
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Photo courtesy Magnavox Consumer Electronics Co. 

VIDEO 
CASSETTE 

RECORDERS 
Rising 

of 
Stars 
Home 

Entertainment 
BY IVAN BERGER THE more you know about what goes 

on inside home video cassette re- 
corders, the more you'll marvel at how 
little they cost, all things considered. 
But a price that is relatively small for 
the technology involved can still loom 
large in the household budget. And 
when suggested retail prices range from 
$735 (for Sears' Model 5305) to $1775 
(for Magnavox's 8273), it pays to know 
just what you're getting for the extra 
money so that you'll be able to make 
good value judgments. Let's start by 
looking at some of the technology that 
makes VCRs "high ticket" machines. 

How VCRs Work. Audio tape record- 
ers are hard pressed to handle signals up 
to 20,000 Hz, but home video recorders 
handle signals well above 2 MHz -and 
at slower tape speeds than used by audio 
cassette recorders. This might seem par- 
adoxical since any user of a multi -speed 
audio recorder can confirm that the fas- 
ter the tape -to -head speed, the higher 
the frequencies you can record. Further- 
more, higher speeds gobble up tape and 
thereby increase recording costs. Home 
VCRs solve this problem much as pro- 
fessional video recorders always have: 
they feed tape slowly, for economy's 
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My new home, portable video recorder. 
Panasonic catis it Omnivision. 

I call it "Reggievision:' 
This Panasonic portable Omnivision'"° VHS' "' video tape 

recorder is like an all -star team- The PV -3100 recorder 
with its optional programmable tuner /timer (PV -A35P) 
lets you record up to 6 hours of TV at home and 8 
different shows over 14 days when you're 
making a road trip. 

"When there's nothing good on 
TV, make your own shows -either 
indoors or outdoors -by adding a 
Panasonic PK -700 color-sounc 
camera- And look at these major I 

league features. A motorized 6 -to -1 

zoom lens automatic exposure con 
trot, color balance and a telescoping 
condenser mike. 

"The portable recorder cornes 
complete with a Panalloid'M 
-echargeabie battery so you 
Man shoot for up to 1 lour..; 
And for an extra hou- 
mf taping, here's an 

optional battery pack. There's also am opt onalcar- 
batter/ adapter. (The Panaso-uc portable v deo recorder 
has almost as many cptíons as my contract.) 

M 

"ArdEthis Omnívisian ()Licht town the 
., , MVP (Most Valuate Panasonic) award 

with its special features that let you 
freeze any fume. Or 

>' aduaaice slowly frame by 
frame and see every 

detail of 
the acticn. 

' With all 
this going 
for it just one 
mcre touch would mka <e 
it perfect -a name wit a 
certain inimitable style and 

grace. Mich is, of course 
why I call it' Reggievisior'_' 

~Panasonic, just slight yahead of our tine 

tt 0Ctwe 
füvlulated., 

... 
rot 

a 
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video recorders 

sake, while sweeping the heads across 
the tape at the high speeds needed to 
achieve video frequencies. This system, 
used in both VHS- and Beta -format re- 
corders, is called "helical scan." The 
heads are mounted on a wheel which 
spins them diagonally across the tape so 

that the path followed by each head is a 

portion of a helix. 
In reality there are two heads on the 

drum, spaced 180° apart. A pair of 
heads is used because a video picture is 

made up of alternating "fields" of 
lines -the odd lines in one field and the 
even ones in the other -which are inter- 
laced to make a complete "frame" on 
the picture tube's screen. In the U.S., a 

frame has 525 lines, and 60 fields ap- 
pear each second. Each sweep of a single 
head across the tape therefore records 
one complete field of 2621/2 horizontal 
lines. The switchover between heads oc- 
curs in the brief interval between fields 
and should not be visible on the screen. 
The tape wraps halfway around the 
drum so that the two heads contact the 
tape alternately. (On some new VHS - 
format decks, there are actually four 
heads, though only two are used at any 
given moment.) Obviously, there is a 
tape head synchronization challenge 
here. Some other technical problems are 
created because recorded tracks on the 
tape are packed close together for high 
recording density. This saves tape, but 
adds crosstalk and noise problems. 
Here's how they're solved. 

Crosstalk is alleviated by a technique 
called "azimuth recording." Head gaps 
are not at right angles to the track, as in 
audio recorders, but are tilted a few de- 

CONTROL TRACK 

PLAY 

HEADS 

TAPERED 
GUIDE 

ROTATION OF 
HEADS (30 RPS) 

TAPE TRAVEL 

In half -wrap helical scan format, tape is wrapped around rotating head drum 
so that second head begins to write as first head finishes. 

,011 

A HEAD B HEAD A HEAD B HEAD 

TAPERED 
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I 

Audio and control tracks are recorded by stationary heads. Video heads write 
diagonal tracks. Azimuth angle is alternated on adjacent racks to avoid crosstalk. 

VERT 
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CONTROL 
TRACK 

Vertical sync signal on control track is used with feedback 
system that causes video heads to scan correct tracks 
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grees (6° for VHS recorders, 7° for 
Beta decks). The two heads incline in 
opposite directions, leaving crosstalk 
signals from adjacent tracks 12° or 14° 
out of alignment to the head contacting 
the tape. At video frequencies, the pur- 
poseful "misalignment" greatly attenu- 
ates crosstalk. At lower frequencies, 
such as those used by the chroma signal, 
azimuth differences are not enough to 
reduce crosstalk sufficiently, so adjacent 
tracks are recorded in opposite phase, 
permitting cancellation of undesired sig- 
nals in playback. 

It's equally vital that each head line 
up with the correct track during play- 
back. To ensure this, the recorded tapes 
also carry a track of vertical sync pulses 
(60 Hz) that control the head -drum's 
servo motor. A separate, stationary 
"control" tape head is employed for this 
purpose. Moreover, a fine -tuning control 
is incorporated for tiser adjustment of 
tracking accuracy. 

Narrow tracks and slow speeds exa- 
cerbate noise and dropout problems, 
which appear as short streaks on a TV 
picture. To handle noise, high- frequency 
pre- emphasis is added to the luminance 
or brightness signal during recording, 
but reduced when the signal is strong 
enough to override the noise. For drop- 
out compensation, decks contain delay 
lines that store one line of video, ready 
for substitution in the event a line is 
dropped. Substituting another line is not 
noticeable since a few sequential lines 
contain almost the same information. 

Beta vs VHS. Beta and VHS tape for- 
mats are similar in their basic technolo- 
gy. The main differences between them 
are in the size of the cassette (the VHS 
version is larger and holds more tape) 
and in the way the tape is wrapped 
around the head drum. 

Beta -format decks have a single, 
swinging arm that draws the tape out of 
the cassette and wraps it around the 
drum and the stationary audio, control - 
track and erase heads, in a rather com- 
plex path. VHS decks pull the tape out 
with two parallel arms providing tension 
between it and the head drum. The VHS 
"M- load" system (so- called because of 
the shape of its tape -path) is slightly 
quicker, but the tape must be released 
from this path before fast -forward or re- 
wind. Therefore, while a Beta machine 
can go directly from play into rewind or 
fast -forward, a VHS deck requires a few 
seconds for the tape to unload from the 
heads before proceeding -and wait 
again for the tape to reload before you 
resume play. VHS counters with the ad- 
vantage of longer recording time (cur- 
rently 6 hours maximum to Beta's 5), 

and slightly greater popularity (60% of 
the market to Beta's 40 %). In practical 
terms, greater popularity may make 
VHS tapes and commercially recorded 
software slightly easier to find, and you 
may locate a few more friends to swap 
tapes with if you choose VHS. 

Times, Speeds, and Operating 
Features. Most Beta and VHS decks 
now offer the user a choice of two or 
three recording speeds: slower speeds to 
use less tape while sacrificing some pic- 
ture quality, or higher speeds to attain 
better picture quality at the expense of 
using more of the tape. (The difference 
in quality is not always obvious, howev- 
er; some machines seem to record equal- 
ly well -or equally badly -at normal 
and low speed, a point you will want to 
check when you are shopping for your 
recorder.) 

Most Beta decks offer two recording 

AUDIO AND 
CONTROL HEADS 

CAPSTAN 

VIDEO HEAD 

ERASE HEAD 

speeds ( X1 and X 2) giving maximum 
recording times of 3 hours, 20 minutes 
or 5 hours, respectively, with L -830 tape 
(3 or 41/2 hours on the more readily 
available L -750). Few, if any current 
decks can record at the original Beta 
speed (11/2 hours maximum on L -750 
tape), but most Sony models can still 
play it back. All of today's two -speed 
Beta decks can record both the long - 
playing Beta speed ( X 2) and the extra - 
long -play speed ( X 3). Approximately 
one -third of all current Beta decks play 
only the X 2 speed. 

VHS decks have as many as three 
recording speeds, for recording capaci- 
ties of 2, 4, or 6 hours. However, nearly 
half the decks on the market have only 
one or two speeds. Of these, the most 
common (and probably the oldest) mod- 
els are those offering the 2 -hour and 4- 
hour speeds while JVC, MGA, Mitsubi- 
shi, and Sharp have 2- hour /6 -hour 

VCR formats 
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One of principat differences between Beta (top) and VHS (bottom) 
formats is the way the tape is wrapped around the head drum. 
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IT IS BETTER 
TO GIVE 

AND RECEIVE. 
You'll receive a rebate up to $20 if you give dad 
a Bearcat® No- Crystal Scanner for Father's Day. 
Get Dad into all the real excitement of scanning. Or get 

him a more sophisticated scanner. Either way, you'll get 
yourself a nifty rebate. Up to $20. 

Get a $10 Rebate on the Bearcat 210. America's best 
selling Scanner Radio. The amazing 10 channel, 5 band 
crystalless Scanner that tunes in over 6000 frequencies 
with pushbutton ease. Features automatic search, 
selective scan delay, and more. 

Get a $10 Rebate on the Bearcat 211. America's mid - 
priced, spaceage circuitry Scanner. Has 18 channel, 
6 -band capacity. Automatic search. Direct channel access 
Dual scan speed. Automatic squelch. And digital cock. 

Get a $20 Rebate on the Bearcat 220. The Scanner 
radio that tunes in FM public service frequencies -plus 
AM aircraft communications with pushbutton ease. 
Features automatic search. 

Get a $20 Rebate on the Bearcat 250. America's 
exciting, 50 channel synthesized Scanner. It searches, 
stores, remembers, and brings home live action. Dual 
scan speeds. Scan delay. Automatic squelch. Direct 
channel access. Every feature you want. 

See your Bearcat Scanner dealer now, for the greatest 
gift you can give Dad. And get a rebate for remembering 
him so well this Father's Day* 

BC 211 

BC 250 

*Rebate offer good on consumer purchases made between May 1, 1980 and June 30, 1980. Offer 
good only in U.S.A. Void where taxed or prohibited by law. Restricted to one rebate per customer 
regardless of the number of scanners purchased. 

Electra Company. 
Division of Masco Corp. of Indiana. 
300 East County Line Road. 
Cumberland, Indiana 46229. 

SCANNERS 
The number one way to real excitement. 
CIRCLE NO. 23 0N FREE INFORMATION CARD 
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video recorders 

models. JVC also has some 2- hour -only 
models, and Akai's Activideo portable 
records only in the 4 -hour mode. 

As with most VCR features, it's hard 
to pin down what extra speeds cost you. 
The more speeds, the more other fea- 
tures the deck is likely to have. Oddly 
enough, the average price of 1 -speed 
VHS decks (about $1200) is slightly 
higher than the average for 2/4 hour 
models (about $1150), while the aver- 
age prices of 2/6 -hour and 2/4/6 -hour 
VHS decks are both about $1350. In 
Beta decks, however, single -speed oper- 
ation will probably save you about $200 
over two- speed, though you'll find some 
other features missing, too. Beta X 2 
decks average about $1050, X 2/ X 3 
decks about $1250. Note, also, that dif- 
ferent areas have different discount 
structures, so the foregoing may not al- 
ways hold true. 

Then there are "extra" playback 
speeds on some new VHS and Beta 
decks: still- frame, frame -by -frame ad- 
vance, slow- motion, fast -motion, and 
high -speed scanning. Of these, the high- 
speed scan function will probably be 
most often used. With it, you can see 
where you are on the tape as you fast - 
forward or rewind your way through it. 
(Some video decks call this feature Cue 
and Review.) Tape speed may be a bit 
less in this fast -search mode than in nor- 
mal fast -forward or rewind, though not 
necessarily by much. (Mitsubishi, for 

home VCR sampler 

example, has fast -search at 15 X normal 
speed, and Sony's BetaScan is 13X.) 
But finding what you want is usually 
quicker, as you needn't switch to "play" 
to check the tape. 

Not all decks with visible search can 
scan the tape in both directions. Fast - 
playback speed, usually about 3 times 
normal, is also available on some decks. 
This can be used to speed up commercial 
breaks when playing back off- the -air 
tapes (especially if you can trigger fast 
play by remote control), or to home in 
on a program segment that the faster 
visible- search feature might overshoot. 

Still- frame, which lets you watch any 
single frame as a still picture or, in some 
cases, advance through the tape one 
frame at a time, is found on more and 
more home decks. If this feature is im- 
portant to you, check for freedom from 
"noise bars" (bands of "snow ") across 
the picture. Some decks have variable - 
speed slow motion (often adjustable all 
the way down to still- frame), while oth- 
ers offer variable speedup. 

As features usually come in packages, 
it's hard to pin down exactly what any 
one costs. But in general, freeze -frame is 
the easiest feature to find, and is very 
prevalent among decks in the $1000- 
$1500 range. Fast playback, though 
nearly as common, comes only in slight- 
ly more expensive decks-$1125-$1525. 
Fast visible search, the least expensive 
of these special -speed features, is avail- 

Sony SL -5600 has visual fast -search 
and can record up to four different 
programs over a 14 -day period. 
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able in $1000 -$1350 decks, while slow 
motion is common in the $1200 -$1500 
range. Variable -speed playback is avail- 
able on $1125 -$1400 decks, including 
many with slow motion. 

Secondary Features. All VCRs 
have tape counters that help the user 
fast -wind to any desired location on the 
tape -provided he's noted down the 
counter number and remembered to re- 
set the counter to zero at the beginning 
of the tape. Quite a few also have memo- 
ry rewind that stops tape rewind (or 
fast -forward) at the point when the 
counter resets to zero. 

Some VCRs automatically put a cue 
signal on the tape at any point where 
recording is begun, and come to a halt 
from fast -winding when any of those cue 
signals is reached. If you record 12 half - 
hour shows on a 6 -hour tape, you can 
fast -wind directly to the start of each of 
them. If you recorded two shows in a 
row on the same channel, though, the 
tape would only stop at the start of the 
first show. I've encountered this on Pa- 
nasonic, Quasar and RCA VCRs, all 
made by Matsushita, and it may exist on 
other brands. 

Sharp's VC -6800 has APLD (Auto 
Program Locate Device), an interesting 
variant on this idea that can record up to 
99 cue tones on the tape, wherever you 
want them. To reach any given cue, you 
punch in its number and start fast -wind- 

Microprocessor- controlled Sharp VC -6700 can fast -wind 
to any tape location programmed on its 10 -key pad. 

Remote -controlled fast, slow - 
motion, channel change, freeze -frame, 
and frame advance are features of Quasar VH5155. 
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ing toward it. The tape will automati- 
cally stop at the correct point. Alterna- 
tively, you can key in a tape- counter 
number and have fast -wind stop auto- 
matically when it is reached. These fea- 
tures appear to be unique to this $1295 
deck, for the moment. 

VCRs have long had built -in tuners 
and timers to let them tape programs off 
the air, even when unattended. Only the 
portables, which have tuner /timer units 
as accessories, lack these features. 

Tuners now tend to fall into two 
classes. First is the old standby mechan- 
ical system, with one detended knob for 
tuning vhf channels and a second for 
uhf. Typically, these are found in decks 
costing from about $750 to $1350. Next 
is electronic tuning, with direct, single - 
touch selection of any desired station, 
usually via 12 or 14 pushbuttons, each of 
which can be tuned to any channel. 
Such tuning generally adds about $100 
to the price, though other features are 
sometimes included as well. Make sure, 
however, that there are enough buttons 
to cover all the channels on the air or 
cable in your area. 

A VCR's built -in tuner has its ob- 
vious applications: taping one program 
while you watch another or, with the 
timer, taping in absentia. But it can 
have other uses, too. A VCR with re- 
mote channel switching can make that 
function available to a TV receiver that 
lacks it. And in some cases, especially 
with older TV sets, the VCR may have 
the more sensitive tuner. The reverse, of 
course, is also possible. 

Timers are also getting more sophisti- 
cated. While those of older machines 
and today's less expensive models could 
only record a single program, those of 
today's "programmable" models can 
tape anywhere from 3 to 7 programs per 
week, switching channels automatically 
(thanks to electronic tuners) and turn- 
ing the tape off between shows. Sony 
and Zenith have models that can oper- 
ate over a 2 -week period. Most pro- 
grammable sets (including the 2 -week 
models) can be set for up to 4 programs. 
Prices of such sets fall mostly into the 
$1000 $1500 range. Toshiba's two pro - 
grammables (around $1300) can only 
store three programs. Decks that can 
store 5 programs (Sanyo's VCR -5500), 
6 programs (JVC's HR-6700U and Mit- 
subishi's HS-300U) or even 7 programs 
(Sharp's VC -6800) cover a narrower 
price -range ($1300 $1500) than the 4- 
program models, but average only about 
$30 more. Long -term programming is a 
great asset with low tape speeds and 
long recording times. 

Programmable timers can be rather 
formidable to operate, though. Howev- 
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er, more experience on the part of de- 
signers is leading to better human engi- 
neering. An example is the change from 
arbitrary day numbering (e.g., today is 
"Day 0 ") to the use of day names. And a 
few VCRs have battery back -up to en- 
sure they'll stay programmed during 
brief power interruptions. 

Shooting on Location. A growing 
number of owners of VCRs are moving 
them from their sedentary positions next 
to the TV sets to mobile operation (with 
cameras) in the production of home "ta- 
pies." Portables are getting lighter (un- 
der 12 pounds, with batteries, for some 
current models) and may get lighter yet 
(the Funai, for example, will weigh 9.5 
pounds). Currently, portables deliver an 
hour or more of recording time per bat- 
tery charge. 

Portable video equipment costs -and 
weighs -more than comparable home 
movie gear. But video offers lower oper- 
ating cost. Tape costs far less than film 
and processing, even if you don't reuse 
it! And instant -playback via the TV set 
is more convenient than using a projec- 

portable VCR sampler 

tor and screen that must be stored and 
set up for each use. 

If a portable tickles your fancy, pay 
attention to such factors as battery life 
and how easily the controls can be oper- 
ated when the recorder is hanging from 
your shoulder. If you'll be shooting ma- 
jor projects, look for one whose batteries 
can be recharged externally -that way 
you can recharge a spare while using up 
the charge in the other. 

Cameras offer a wide choice of op- 
tions: optical viewfinders are less expen- 
sive, lighter and draw no current from 
the battery. But electronic viewfin- 
ders- miniature black- and -white TV 
screens -show exactly how the taped 
image will look and allow focus or expo- 
sure inaccuracies to be corrected. Elec- 
tronic finders can also be pressed into 
service as playback monitors. 

Zoom and power -zoom lenses can add 
special effects and make it easier to 
frame your subject. But they, too, add 
cost, weight, and, in the case of power 
zooms, some added battery drain. 

Check also to see how easily your 
camera can be set to match the color of 

Typical portable setup has recorder, tuner-timer 
and color camera, as in this Akai Activideo system. 

Panasonic PV-3100 VHS portable 
with ac power supply /charger. 
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the light by which you're shooting. 
(Daylight is comparatively blue, incan- 
descent light comparatively red.) Many 
color cameras have built -in, calibrated 
compensation systems to match the light 
precisely, while others have color filters 
to do the same job more cheaply -and 
less accurately. 

Portables are modular systems, con- 
sisting of recorder, battery, camera, 
charger, and tuner /timer (usually com- 
bined with a charger). You can use them 
in several combinations, so they're 

Do We Need 
Disc and Tape? 

By this time next year, we may be 
flooded with video formats: Beta 
(two speeds), VHS (three speeds), 
the BASF and Toshiba LVRs, the 
Funai, and perhaps even the Philips 
system -plus three disc systems. 
One of those disc systems, the 
MCA /Philips laser- scanned system, 
is already on sale in seven U.S. cities 
(perhaps more, by the time you read 
this). Magnavox, which first offered 
this disc to the public, is about to be 
joined by Universal- Pioneer (al- 
ready selling players to industrial 
markets). 

Meanwhile, RCA has promised 
national distribution of its Selecta- 
Vision disc system by early 1981, 
and Matsushita (parent of Pana- 
sonic and Quasar) has announced 
plans to introduce the VHD disc sys- 
tem developed by affiliate JVC. 
Neither disc system is compatible 
with the other -nor with the Mag- 
navision disc. 

Why disc and tape? For the same 
reasons that we have both in audio. 
Tape systems can record, disc sys- 
tems can't. On the other hand, discs 
offer much less expensive duplica- 
tion, plus instant access to any part 
of the recording. 

Discs have been touted as the low- 
cost alternative to tape for those who 
want to play commercially recorded 
programs. Both players and discs, 
it's been predicted, will be less costly 
than VCRs and video cassettes. But 
VCR prices and tape consumption 
have been coming down, while prices 
of the Magnavision disc player and 
discs (so far the only ones available) 
have been creeping up. LVR sys- 
tems, with fewer parts and faster 
tape duplication, could wind up 
costing less than disc players and re- 
cordings. 
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usually priced separately. When shop- 
ping, be sure you know what the quoted 
price includes. You'll find that, even 
without a camera, a portable system will 
cost more than an equivalent, single - 
unit, stay -at -home VCR -about $1200 
$1300 without tuner /timer, about 
$1350 $1800 with (Akai's Activideo is 
an exception, at $1125 with tuner /tim- 
er). So far, the only programmable por- 
table seems to be J. C. Penney's. The 
basic recorder costs $1075 in its 2/4/6 - 
hour version ($975 for 2/4 -hour record- 
ing), with a choice of battery charger 
($115), dual -dial mechanical tuner 
($249), electronic tuner /timer ($295), 
or programmable 4- program /7 -day tun- 
er /timer ($389). However, Panasonic 
will shortly offer programming for its 
new 3000 -series portables, and Quasar 
may soon as well. 

Four -head VHS Decks. Some of the 
new, 6 -hour VHS decks have four 
heads: one pair for the 2 -hour speed and 
the other for the 6 -hour and (on 3 -speed 
decks) 4 -hour speeds. Each pair of heads 
makes tracks of different widths, maybe 
even four dissimilar ones. The reason is 
that slow -speed recording requires thin- 
ner diagonal tracks, with heads to 
match. However, using such heads for 2- 
hour recording would sacrifice signal -to- 
noise ratio. In addition, narrow -track 2- 
hour tapes would play back very noisily 
on wide- track, 2 -hour heads, which pick 
up noise on each side of the recorded 
track. With one wide -gap and one nar- 
row -gap head pair, there's no problem. 

Even the two members of each pair 
may have dissimilar track widths -at 
least on those decks which have such 
special effects as still- framing. (On Pa- 
nasonic's 3- speed, still- framing decks, 
for example, the 2 -hour heads are 70 
and 90 microns wide; the slow -speed 
heads are 26 and 31 microns.) Using 
asymmetrical tracks offsets the noise 
bars inherent in still -frame operation, so 
that they can be made to occur outside 
the visible portions of the frame. On 
decks without still- framing, heads are 
symmetrical. 

Up the Price List. What does your 
money buy in VCRs? The first $700 to 
$1000 (suggested retail price) brings ba- 
sic technology: a recorder, mechanical 
tuner /timer, and probably a pause con- 
trol and memory rewind. 

At higher prices, you'll get more re- 
cording time (which may pay for itself 
in tape economy) and programmability, 
which makes that longer recording time 
more useful. You'll get aids in locating 
programs or program segments, and 
such extras as fast -motion, slow- motion, 
freeze -frame or frame -by -frame ad- 

vance -which you may or may not need. 
Features like these are sold as packages, 
like new -car options, which makes it 
hard to assign costs precisely. 

Your local dealer's reputation is 
worth considering, too. Some are more 
cooperative in handling service and oth- 
er problems than others. (Unfortunate- 
ly, but predictably, the dealers with the 
biggest discounts tend to be the least 
helpful after the sale.) Manufacturers' 
warranties almost all cover a full year on 
parts, and 90 days on labor. However, 

Stepping -Stone to 
Digital Sound 

Digital sound recording requires tre- 
mendous bandwidth -by audio 
standards. By video standards, 
though, that bandwidth is nothing 
special. PCM adapters are already 
available (from Optonica, Sanyo, 
Sharp, Sony and Toshiba, so far) to 
make and play back digital record- 
ings on home VCRs. But these 
adapters cost far more than the 
VCRs do. Cost (and the infrequency 
with which home recordists really 
need to record something with about 
85 dB of dynamic range) limit their 
sales largely to professional markets. 
And so far, only one digital record- 
ing is available on home VCR tape: 
Ry Cooder's Bop Till You Drop, 
now available with Sanyo's PCM 
adapter. 

If the video disc catches on, 
though, it could prove the perfect 
medium for digital sound at home. 
The format and its convenience are 
already familiar to audiophiles, and 
playback -only equipment should 
cost far less than record /play gear 
will. So far, Matsushita's VHD sys- 
tem seems likeliest to engender a 
matching audio disc system. Proto- 
types of that audio disc (called 
AHD) have already been shown, as 
have prototypes of players to handle 
both the video and audio discs. Phil- 
ips has shown a prototype audio disc 
that uses the same laser technology 
as its video disc system, but requires 
a separate player. On the other 
hand, the Philips Compact Disc, 
only 41/2 inches in diameter, could 
lead to in -dash players for car sound, 
or possibly even portables. RCA 
(surprisingly for one of the world's 
largest record companies) has said 
nothing about a possible digital au- 
dio disc based on Selectavi- 
sion . . . at least, not yet. 
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there are some exceptions. Sony's is a bit 
shorter (90 days for parts and labor), 
while longer warranties are offered by 
Curtis Mathes (4 years parts, 90 days 
labor), MGA Mitsubishi (1 year /6 
months), Sanyo and Sears (both 1 year 
on parts and labor). 

The VCR designers' goal has been to 
make their products as easy to use as 
audio cassette decks -and, perhaps, as 
popular. With refinements now offered, 
they're beginning to approach that goal. 
VCR sound quality, though, is lagging 
far behind. Audio tracks are narrow 
(and about to get narrower, with the 
coming introduction of stereo sound), 
and tape speeds are slow (no current 
home video format runs at even half of 
audio cassette speed). Consequently, 
frequency response rarely exceeds 
12,500 Hz, if it goes that high, and sig- 
nal -to -noise ratios run to around 40 or 
45 dB. (Dolby is coming, though.) This 
will suffice for much of what TV sound 
has to offer, but it cannot capture the 
medium at its best on those occasions 
when the networks and PBS 
broadcast music with the full fidelity 
they're capable of transmitting (up to 15 
kilohertz). 

Some Future Formats. Beta and 
VHS recorders have a lot in common. 
Their tape cassettes are dual -hub de- 
signs, a bit like audio cassettes, but large 

specifications of VCR formats 

Tape Format Tape 
Speed 

Tape 
Consumption 

Cassette 
Size 

Maximum 
Tape 

(ips) (sq ft / hr) (in.) 
(mm) 

Time 
(hr) 

Standard 
Betat 1.571 19.7 6.1 X3.8X 1 1.7 

156 X 96 X 25 
Beta II 0.79 9.8 same as Beta I 3.3 
Beta III 0.53 6.4 same as Beta I 5 

VHS SP 1.31 16.4 7.4 X 4.1 X 1 2 

188 X 104 X 25 
VHS LP 0.66 8.2 same as VHS SP 4 

VHS EP 0.44 5.5 same as VHS SP 6 

Nonstandard 
Akai VT -3502 2.75 34.3 6.0 X 3.9 X 1 1/2 

151 X 98 X 23 
BASF LVR 157.4 17.2 4.5 X 4.2 X .67 3 

114 X 106 X 17 

Funai CVC n.a. n.a. 4.2 X 2.7 X .5 1,2 

106 X 68 X 12 

Toshiba LVR 216.5 18.4 n.a. 2 

Philips 2000 0.96 6.0 7.2 X 4.4 X 1 8 
183X 110.5 X26 

Notes: 
1. Recorders for this speed no longer made, though some current decks can play it. 

2. Black and white only. 

f 
TAPE TRANSPORT 

SIDE 1 

Among new formats for the future are the Philips Video 2000 
system shown diagramatically at left. Half -inch wide tapes are 
recorded like audio cassettes with two tracks running in flipover 
format. The Toshiba LVR, above, uses an endless loop cartridge with 
a direct capstan drive at its center. It has 2 hours of recording time. 

enough to hold half -inch tape, and 
greater lengths of it. (The VHS cassette 
is larger and holds more than the Beta.) 
Unlike audio cassettes, however, VHS 
and Beta cassettes only play in one di- 
rection, and have protective lids over the 
tape (the lids open automatically when 
the cassette is loaded). 

Video 2000, a new system now being 
sold in Europe by Philips, also uses tapes 
one -half inch wide, but they are re- 
corded in a dual- track, flipover format 

JUNE 1980 

like the audio cassette's. In addition to 
servo control of the head drum, the Vid- 
eo 2000 has its heads mounted on pie- 
zoelectric crystals that can be electrical- 
ly adjusted to "fine- tune" head positions 
so they'll precisely match the track. This 
allows higher track density and better 
tape economy. It also ensures perfect 
tracking of tapes recorded on other 
decks. A "cue" track on the tape can be 
used to help locate specific portions of 
the recording. Tape speed is higher than 

in VHS or Beta, improving audio; but 
economy is served too, since only half 
the tape is used in each pass. 

Grundig (which helped develop the 
system) and Siemens have also adopted 
it, and Blaupunkt (which has shown pro- 
totypes of a similar, but incompatible 
system) may do so as well. Magnavox 
(now owned by Philips) may possibly 
bring the Video 2000 into the U.S. 

Totally unlike any of these systems 
are two new ones due this year from 
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ci7 computique cr computique c.9 computique 

4? 
TEXAS INSTRUMENTS 
electronic calculators 

TI35 NEW $24.95 TI 5100 639.95 
71.50 33.50 Programmer 48.95 
11.55 3495 MBA 59.95 
TI-58C NEW . . 109 95 Business Analyst I 21.95 
TI 59 209,95 Business Analyst II 39.95 
TI-58/59 Libraries ..28.95 Business Card NEW 39.95 
TI30SP 17.95 Language Translator NEW . 279.95 
PC-100C 146.95 Digital Thermostat NEW ... 104.95 
TI-1750 19.95 Speak & Spell 65.00 
715015 64.95 Modules ea. 1415 
TI 5040.... .... 94.95 Chrono Alarm 80631 39.95 

World Time Alarm-Chrono 8073 .. 89.95 

(ha t 
TT 
INTRODUCING 

HP -67 $299.95 
THE HP -85! 

HP-92 399.95 
HP-97 ... 584.95 
HP-33C NEW 109.95 
HP34C NEW 124.95 
HP-38C NEW 124.95 
HP-31E 41.95 
HP-32E 54.95 
HP33E 73.95 The HP -85 is a powerful 
HP 37E 59.95 BASIC language computer 

com fete with keyboard 
CRTPdisplay, printer, and HP-38E 94 95 

HP41C NEW CALL tape drive - all In one corn- 
HP-85 . NEW . 3250.00 pact unit. 

\*, 
TI HOME COMPUTER 99/4 

CC(( Console only $ 799.95 
t%PF IMAGINATION MACHINE .. 595.00 

aom¡xtbar 16K MEMORY ...999.95 

6200 NEW EXECUTIVE 99.95 
5813 NEWIPROGRAMMABLE 34.95 
5100 NEW LCD Alphanumeric 89.95 

=SYSTEM *JON* COMMAND 39.95 
Each Module 14.95 

ATARI 

CASIO® FX-68J J.27.95 

400 $499.95 
800.......899.95 

(STARTER SYSTEM) 

CHESS ..7.. 
CHALLENGER 89.95 

ALSO: Canon, Seiko, Craig, Sanyo, Mattel, 
Pearlcorder, Recorda-Call, Codea- Phone, and 
many others. All at GREAT PRICES! 

WE WILL BEAT OR MEET ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS MERCHANDISE ON HAND. All urns shipped in original factory cartons wish accessories according to manufacturer's speahcatron. CALL TOLL FREE 
(800) 854 -0523 (outside CA) or (714) 549 -7373 !within CAI Visa and MasterCharge, money order: Pers. Ck (14 Working 
Days to Clear). COD accepted MIN $495 for shipping in USA We ship AIR on request. CAresidentsadd 6% sales tax. All merchandise subject to availability Prices good only With this ad for limited time only Send orders to Dept POPEL 

WRITE OR CALL FOR FREE CATALOG 

7 :. computique 
3211 SOUTH HARBOR BOULEVARD, SANTA ANA, CA 92704 6 Stores in California 

CALL TOLL FREE (800) 854 -0523 (outside CA) (714) 549-7373 (within CA). 

PROFESSIONAL DISCOUNTS 
CIRCLE NO. 15 ON FREE INFORMATION CARD 

BUILD A 
MASTERPIECE OF SOUND 

. 
'vows 

percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32 -128 "One 

Stop Sounds" (total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 

trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo -Package (LP with 104 -page color 
catalog). 

Wersi has combined select features of 
the electronic music field. added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space -age technology. True -to -life voic- 
ing with full drawbar system. Polyphonic 

OWEREI 
Wersi Electronics. Inc. 
Dept. 11 

1720 Hempstead Road 
Lancaster, PA 17601 

Wersi Organs & Kits 
Dept. 11 

14104 E. Firestone Blvd. 
Santa Fe Springs. CA 90670 

Enclosed is $6.00 for my Demo - Package (LP with 
104 -page color catalog.) 

Name 

Address 

City State Zip 

1 
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video recorders 
Toshiba and BASF. Neither system has 
a revolving head drum. Instead, they 
move the tape rapidly past a fixed head. 
To get reasonable recording times, both 
systems also use multiple tracks (300 for 
Toshiba, 72 for BASF). 

Both systems also bear the same ini- 
tials: LVR. But from that point on, all 
similarities (even what the initials stand 
for) cease. Toshiba's Longitudinal Vid- 
eo Recorder uses an endless loop of tape, 
running at 5.5 meters (18 feet) per sec- 
ond; the 135 -meter loop runs through 
the recorder in only 24.6 seconds on 
each track. With 300 tracks, the total 
recording time is two hours. 

In BASF's case, "LVR" stands for 
Linear Video Recorder. This system 
does not use an endless loop, but instead 
reverses at the end of each of its 72 
tracks. With a tape length of 600 meters 
(1968 feet) and a speed of 4 meters 
(13.1 feet) per second, each track lasts 
150 seconds, or two- and -one -half min- 
utes. Track -switching time is a bit long- 
er than Toshiba's (100 as opposed to 28 
ms), but occurs only about one -sixth as 
often. While Toshiba's tape will meas- 
ure the standard half inch (13 mm), 
BASF's will only be 8 mm wide. 

Both systems have advantages over 
helical -scan systems: mechanisms can 
be simpler (Toshiba claims a one -third 
saving in parts), and cost lower (Toshiba 
hints at recorders for about $500, and 
playback -only machines for about 
$300). Access to any part of the tape is 
quicker, too: Toshiba cites a maximum 
access time of 8.4 seconds to get from 
the first to the last track of its LVR, 
with 33 seconds the worst possible ac- 
cess time to any point on the tape. Both 
also open the possibility of cheaper com- 
mercially recorded cassettes. Tape costs 
will be low and duplicators will be able 
to make copies in far less time than 
required for helical -scan tapes. 

BASF's LVR, already sold in Europe, 
will be built in a California plant now in 
operation, and should be on the market 
soon. Toshiba's will probably be avail- 
able late this year. Toshiba also hopes to 
have the ultimate video portable -a 
camera with recorder built in -in about 
2 years. As BASF's cassette is even 
smaller, they're likely to come out with a 
similar product. 

But the smallest tape cassette is prob- 
ably Funai's. Its CVC (Compact Video 
Cassette) system records for 30 minutes, 
and uses quarter -inch tape, so its cas- 
sette is only about one -fourth the BASF 
cassette's size, and its player is about the 
size and weight of a large portable audio 
cassette recorder. Technicolor may im- 
port it into the U.S. Other than that it's 
a helical -scan system, few details have 
yet been released. 

POPULAR ELECTRONICS 
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PLAY ̀ SPACE SATTLE" 
OAT YOUR 
VIDEO MONITOR 
Here's an exciting visual game program for 
computers using an RCA COSMAC 1802 CPU 

BY DONALD R. SCHROYER 

THIS program for 1802 -based sys- 
tems equipped with an 1861 video 

display, puts you and your opponent in 
command of a pair of space vehicles. 
The ships move in accordance with com- 
mands entered via the hex keypad, and 
fire their weapons via a pair of pushbut- 
ton switches tied to input lines EF3 and 
EF4. When a player has scored eight 
hits against his opponent, the losing ship 

JUNE 1980 

is displayed as destroyed. At the end of 
the game, the score is displayed. About 
2K of memory is required. 

The Program. This consists of an ini- 
tialization routine, six subroutines, the 
main program, six data pointers and six 
data locations. These are shown in Ta- 
bles I through IX. 

The Input and Movement subroutine 

shown in Table I inputs data via the hex 
keypad. Depressing keys 0, 4, 8, or C 
results in movement of the left ship. 
Keys 0 and 4 move the ship downward 
with 0 causing motion at twice the speed 
of key 4. Keys 8 and C move the left ship 
up with the rate of movement doubled 
when key C is depressed. Keys 1, 5, 9, or 
D freeze the left ship where it is. 

Keys 3, 7, B, or F operate the right 
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space battle 
ship in a like manner. Keys 2, 6, A, or E 
freeze the right ship. If your system has 
a hex display, the last two movements 
will be displayed. 

In operation, movement of the two 
ships is accomplished by changing R(7) 
the left ship position pointer, and R(8) 
the right ship position pointer. The ships 
are moved up by subtracting 08 from the 
pertinent position pointer. Downward 
motion is performed by adding 08 to the 
pointers. To double the speed, 10 is add- 
ed or subtracted. The subroutine tests 
the last position of each ship to assure 
that neither moves out of the screen's 
display area. 

The Load Counter R(5) subroutine of 
Table II replicates the data pointed to 
by R(3) at the display location pointed 
to by R(7). The data pointed to by R(3) 
forms the silhouette of the left ship. The 
silhouette of the right ship, pointed to by 
R(4) is loaded into the display area 
pointed to by R(8). 

The Left Fire Counter R(A) subrou- 
tine of Table III tests the switch wired to 
EF4. If this line is low, the data flag is 
set and R(9) is called, otherwise the 
main program continues. The Right 
Fire Counter R(B) subroutine of Table 
IV tests EF3 in the same manner. 

The Weapons Counter R(9) subrou- 
tine of Table V is brought into play only 
when called by subroutines R(A) or 
R(B). When entered, the Weapons sub- 
routine tests the data flag and fires eith- 
er the left or right ship's weapon as 
appropriate. The weapons of both ships 
cannot be fired simultaneously, and this 
is compensated for in the main program. 
The Weapons subroutine also tests each 
firing to see if a hit has been scored. If 
so, the score stored in R(E).l is incre- 
mented by adding 10 for a left hit and 
01 for a right hit. Register R(E).1 stores 
the left score in the high four bits and 
the right score in the low four bits. The 
Weapons subroutine tests to see if either 
score is equal to eight. If so, the game 
ends with the score displayed, otherwise 
the program continues. 

The Interrupt Counter R(1) shown in 
Table VI displays a two -page segment of 
memory in a 64 x 64 format. This dis- 
play area is from 0400 to 05FF. 

Table VII, Main Counter R(F), is a 
sequence of calls to the various subrou- 
tines. Since the Weapons subroutine 
cannot simultaneously fire both ship's 
weapons, the left and right fire subrou- 
tines alternate. Once the program is 
running, the alternation gives each 
player roughly an even chance of firing 
first if both fire switches are operated 
simultaneously. The main program in- 
serts a delay routine between each call 
to R(C) and R(5) to slow the ship's 
movements for easier control. 

TABLE I -INPUT AND 
MOVEMENT COUNTER R(C) 

TABLE II- 
LOAD COUNTER R(5) 

0200 DF 014F DF 
0201 F8 06 86 A6 E6 015083A693B6 
0206 6C FA FO AE 0154 F8 00 AE 
020A FA 20 32 OF 16 16 0157 97 73 87 52 
0210 8E F6 F6 F6 F6 56 015B 46 57 1E 
0216 F8 06 A6 015E 8E FB OA 
0219 72 FA OF AD 0161 32 6D 
021D FA 02 32 22 16 016387FC08A7 
0222 8D 56 F8 06 A6 8D 56 0167977C00B7 
0229 8E F4 56 64 016B 30 5B 
022D FO 32 55 016D72A7FOB7 
0230 FO FB 03 32 69 0171 84 A6 94 B6 
0235 FO FB OC 32 7D 0175F800AE 
023A FO FB OF 32 91 0178 98 73 88 52 
023F FO F8 04 32 A5 017C46581E 
0244 FO FB 07 32 B9 017F 8E FB OA 
0249 FO F8 08 32 CD 0182 32 8E 
024E FO FB OB 32 E 1 018488FC08A8 
0253 30 F3 0188 98 7C 00138 
0255 97 FB 05 3A 5F 018C307C 
025A 87 FC 58 33 F3 018E 72 A8 FO B8 
025F 87 FC 10 A7 0192 30 4F 
0263 97 7C 00 B7 
0267 30 F3 
0269 98 FB 05 3A 73 
026E 88 FC 51 33 F3 
027388FC 10A8 
0277 98 7C 00 B8 30 F3 
027D 97 FB 05 32 87 
0282 97 FB 03 32 F3 
0287 87 FF 10 A7 
028B 97 7F 00 B7 30 F3 
0291 98 FB 05 32 9B 
0296 98 FB 03 32 F3 
029B88FF 10A8 
029F 98 7F 00 88 30 F3 
02A5 97 FB 05 3A AF 
02AA 87 FC 50 33 F3 
02AF 87 FC 08 Al 
0283 97 7C 00 B7 30 F3 
02B9 98 FB 05 3A C3 
02BE 88 FC 49 33 F3 
02C3 88 FC 08 A8 
02C7 98 7C 00 B8 30 F3 
02CD 97 FB 05 32 D7 
02D2 97 FB 03 32 F3 
02D7 87 FF 08 A7 
02DB 97 7F 00 87 30 F3 
02E198 FB 05 32 EB 
02E6 98 FB 03 32 F3 
02E8 88 FF 08 A8 
02EF 98 7F 00 B8 
02F3 86 FB 07 3A F8 
02F8 16 30 2D 
02FB E2 30 00 

TABLE Ill -LEFT 
FIRE COUNTER R(A) 

0194DF 
0195 3F 94 F8 01 F6 
019A D9 30 F1 00 00 

TABLE IV-RIGHT 
FIRE COUNTER R(B) 

019F DF 
01A0 3E 9F F8 00 F6 
01A5 D9 30 F6 00 00 
01FODF3F9430F0 
01F5 DF 3E 9F 30 F5 

Fig. 1. To implement the 
space battle program, the 

circuit shown here must 
be duplicated, with one 

attached to F 3 and the 
other connected to ice. 

+5V 

47K 

TO 
EF 
INPUT 

FIRE N.O. PUSHBUTTON 
WEAPON SWITCH 

1 
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TABLE V- WEAPONS 
COUNTER R(9) 

0300 DF 
0301 7A 7B 
0303 33 07 
0305 30 79 
030787FC 19A6977C0086 
030F 96 73 86 52 F8 00 AE E6 
0317 F8 FF 56 16 lE 
031C 8E FB 06 3A 17 

0321 F8 FF F2 E2 3A 2C 
0327 F8 FF 56 30 5C 22 
032D 94 73 84 73 
0331 F810A4F80684 
0337 F8 00 AE 98 73 88 52 
033E 44 58 lE 8E FB OA 

0344 32 50 
0346 88 FC 08 A8 98 7C 00 B8 
034E 30 3E 9E FC 10 BE 
0354 72 A8 72 B8 72 A4 72 B4 
035C 72 A6 FO B6 F8 00 AD BD 
0364 1D 9D FB 01 3A 64 
036A F8 00 AE F8 00 56 16 1 E 

0372 8E FB 07 3A 6D 30 E8 
0379 88 FC 27 A6 98 7C 00 B6 
0381 96 73 86 52 F8 00 AE E6 
0389 F8 FF 73 lE 8E FB 06 
0390 3A 89 
0392 F8 FF F2 E2 3A 9D 
0398 F8 FF 56 30 CD 22 
039E 93 73 83 73 
03A2 F8 10 A3 F8 06 B3 
03A8 F8 00 AE 97 73 87 52 
03AF 43 57 lE 8E FB OA 32 Cl 
0387 87 FC 08 A7 97 7C 00 B7 
03BF 30 AF 9E FC 01 BE 
03C5 72 A7 72 B7 
03C9 72 A3 72 B3 
03CD 72 A6 FO B6 
03D1 F8 00 AD BD 1D 

03D6 9D FB 01 3A D5 
03DB F8 00 AE 
03DE F8 00 56 26 1E 

03E3 8E FB 07 3A DE 
03E8 9E FA 88 32 00 
03ED CO 01 CO 

TABLE VI- INTERRUPT 
COUNTER R(1) 

010E 72 70 
01D0 C4 22 78 22 52 
01D5F804BOF800A0 
01 DB C4 C4 E2 
01DE 80 E2 20 AO E2 
01E3 3C DE 
01E5 80 E2 20 AO E2 
01EA 34 E5 30 CE 

Note: A cassette tape of the program for 
Space Battle is available from Donald A. 

Schroyer, 209 Brinker St., Latrobe, PA 15650, 

for $10.00. 

JUNE 1980 

TABLE VII -MAIN 
COUNTER R(F) 

06503F503752D5DC 
0656 F8 00 AD BD 1D 

0658 9D FB 02 3A 5A 
0660 D5 DA DB DC 
0664 F8 00 AD BD 1D 

0669 9D FB 02 :A 68 
066E D5 DB DA 
0671 30 55 

TABLE V111- 
INITIALIZATION 

0100 71 00 
0102F806B2BD8F 
0107 F8 05 87 
010AF804B8 
O10D F8 03 B9 
0110F802BC 
0113F801 B1 B3B4B5B6 
011A BA BB A9 AC 
011EF8DOA1 F83FA2 
0124F8AAA3T8B4A4 
012A F8 50 A5 AF 
012E F8 CC A6 
0131 F8 CO A7 
0134F807A8AD 
0138 F8 95 AA F8 AO AB 
013EF800BE 
0141 F801 5D 1D 
0145 F8 02 5D 
0148 E6 69 Er) 
0148702F 

TABLE IX -DATA 
POINTERS 

Left Ship 
01 AA 00 00 F2 F7 24 
01AF28 78 38 00 00 
Alternate (see text) 
01AA000018FF3C 
OlAF 18 3C FF 00 00 
Fight Ship 
0184 00 00 06 FF CE 
O 1 B9 86 OF OF 00 00 
Alternate (see text) 
01B4 00 00 03 3F 7F 
0189 D4 3E 3E 00 00 
Blast 
0610 28 04 50 99 4E 
0615 39 88 34 45 A2 
End of Program 
01C0 F8 06 A6 B6 E6 
0105 9E 56 64 26 30 G9 
Display Area 
0400 - 05FF; 00 loaded in display 

; memory locations 

In addition to the mentioned pointers, 
register R(6) serves as a temporary 
pointer to save and increment other 
pointers. The stack pointer is R(2) with 
the stack starting at 063F. 

Memory location 0607 contains the 
current move instruction for the left 
ship, while 0608 contains the same data 
for the right ship. At Initialization (Ta- 
ble VIII), the contents of these two loca- 
tions are 01 and 02, respectively. As 
stated earlier, R(E).1 holds the current 
score and is loaded with 00 on initializa- 
tion. R(E).0 is an index counter used in 

loading the ship silhouettes and firing 
the weapons. R(D) is used to load 0607 
and 0608 and for delays encountered in 
the main program. 

Table IX contains the remainder of 
the program. Both the left and right ship 
are illustrated. Location 0610 to 0619 
contains the blast that occurs after every 
hit and the debris of the destroyed ship. 
If the ship is moving fast enough at the 
time of a hit, debris is shown scattered in 

its wake. 

Hardware. The only hardware con- 
nection required is a pair of circuits sim- 
ilar to that shown in Fig. 1, with one 
connected to EF3 and the other to EF4. 
These are the weapon firing switches. 

Playing the Game. Load the pro- 
gram from Tables I through IX, making 
sure that the correct code is placed at 
the correct addresses. Since the 1802 
starts running at address 0000, key in 

CO 01 00 starting at address 0000. Save 
the program on cassette if you have this 
provision. 

To begin the game, reset and run the 
computer, then depress and release the 
INPUT switch on an ELF II, or bring the 
EF4 line low then high. The two ships 
will appear in opposite diagonal corners. 

The left ship cannot move until the 
right player has made a move. Once the 
right player has moved, the left ship will 

move according to the keypad data last 
entered. To fire the weapon, depress the 
appropriate FIRE WEAPON pushbutton 
switch. When the program is restarted 
after eight hits, each ship can be moved 
across the screen to remove "ghosts ". 

Program Changes. If you desire an- 
other look for the spaceships, try the 
alternate versions shown in Table IX. 
You can even design your own ships 
using graph paper. Make the first and 
last two bytes 00 or the ships will leave a 

trail as they move. 
The winning score can be 1,2,4 or 8 as 

determined by address 03EA. To 
change ship speeds, locations 065D and 
066A can be loaded with higher num- 
bers to slow the ships down. If you desire 
more speed, use 01 or NOP's. 
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by Fritz Mueller 

F dogs and other small animals wreak I havoc with your flowerbeds, or small 
"varmints" strew the contents of your 
trash cans over the area, this project is 
for you. 

The Varmint Zapper described here 
uses a single strand of bare wire to 
create an "electric" fence. This wire is 
fed with a sequence of digitally pro- 
grammed high -voltage pulses to create a 
penetrating but harmless electrical 
shock to anything making contact with 
the bare wire. You can also attach the 
wire to your garbage can (insulated 
from ground) or any other metallic en- 
closure that you want to protect. 

Circuit Operation. The operation of 
the circuit, shown in Fig. 1, is similar to 

that of the capacitor- discharge ignition 
systems used in many vehicles. 

The 117 -volt ac developed across 1:1 
isolation transformer Ti is half -wave 
rectified by D3 and charges C6 via the 
primary of TV flyback transformer T2. 
The primary should be electrically sepa- 
rated from the high -voltage secondary. 

When electronic switch SCRI, con- 
nected across the C6 -T2 network, is on, 
it forms a short circuit across the net- 
work. Then C6 rapidly discharges 
through the transformer primary. The 
sudden change in current flow produces 
a high voltage at the secondary of T2. In 
a typical installation, about 15 or 16 kV 
will be developed. It is this voltage that 
is applied between the bare wire fence 
and ground. 

Delivers a penetrating yet 
harmless electric shock 

to intruding animals 

POPULAR ELECTRONICS 
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The C6 -T2 network forms a resonant 
circuit. When it bursts into oscillation, 
the first half cycle of reverse voltage 
back biases the SCR, thus opening the 
electronic switch. The positive -going 
transient is bypassed via D4. Capacitor 
C5, damped by the low value of R9, 
attenuates any r -f transients generated 
by the sudden turn -off of D4. Neon 
lamp NEI glows to indicate the pres- 
ence of the high dc voltage across the 
C6 -T2 network. Resistor RIO provides 
current limiting for NEI. 

The 10 -volt dc required by binary 
counter ICI is developed by dropping re- 
sistor RI, rectifier DI, and filter capaci- 
tor Cl. It is maintained at 10 volts by 
zener diode D.S. Further filtering is add- 
ed by R2 and C2. 

The clock pulses to be counted by ICI 
are developed from the half -wave rectif- 
ied line voltage from D2. Noise is re- 
duced by filter R3 and C3 before the 
pulses are applied to the IC. 

The SCR is triggered into conduction 
by the positive -going pulses generated 
across R8 each time unijunction transis- 
tor Q2 fires. This occurs when C4, 

charged toward the 10 -volt line via R6, 
reaches the UJT trigger level. When QI, 
connected across C4, conducts, the trig- 
ger pulses are inhibited. Transistor QI is 
kept in conduction during each positive 
half of the supply by bias across R4. 

During the negative half cycles, Q/ is 

not biased by R4. Binary counter ICI is 
continuously counting line pulses ap- 
plied to pin 1. Its outputs are connected 

so that four of its stages provide positive - 
going pulses through diodes D6 through 
D9 and R5 to turn QI on and off during 
the negative half cycles. This results in a 
rapid sequence of four SCR turn -on 
pulses followed by a 1.5- second space. 
The sequence is then repeated. 

Each individual shock exceeds about 
50 mA for a very short time, and cur- 
rents of such intensity produce effects 
best described as "bite" or "sting." 
What renders the shock harmless with- 
out losing effectiveness is timing. Small, 
nervous animals will be instantly swayed 
by the first shock. The 2- second pro- 
gram is aimed to impress larger, more 
stubborn creatures. After the first four 
shocks, the varmint has time to move 
away from the unpleasant sensation. 

(Continued on page 66) 
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varmint zapper 

Fig. 1. Digital pulses from ICI cause SCR 1 to discharge C6 through primary 
of T2 to produce high voltage. Circled letters and symbol refer to foil pattern. 

C 1- 100 -pF, 10 -volt electrolytic 
C2 -1 -AF, 10 -volt tantalum 
C3 -50 -pF disc 
C4- 0.04 -µF disc 
C5- 0.03 -µF disc 
C6 -1 -µF, 200 -volt paper 
D 1,D2,D3,D4 -200 -volt PIV rectifier 

(1N4001 or similar) 
D5- 10-volt zener 
D6,D7,D8,D9 -1 N914 

- R8 

SCRI 
A x -D4- 
- 4- D3 

1 
-4- 

C6 

RI 

CI 

PARTS LIST 
IC1 -4024 CMOS binary counter 
NE1 -Neon lamp assembly 
Q1-General-purpose npn silicon transis- 

tor 
02-Any UJT 
R1- 10,000-ohm, ',2 -watt resistor 
R2- 10,000 -ohm, 1u -watt resistor 
R3,R4,R5,R6- 100,000-ohm, "4 -watt re- 

sistor 
R7- 1000-ohm, I,4 -watt resistor 

D5 

- R2 

-C3- 
R3 

RS 

- D9 
4 -D6- 
-14 

-08- 
-4 
D7 1 TI 

Fig. 2. Actual -size foil pattern 
for the printed- circuit board is 
shown below. Component 
installation diagram at left. 

Construction. The circuit can be as- 
sembled on a small pc board using the 
foil pattern shown in Fig. 2. It can also 
be Wire -Wrapped using conventional 
techniques. Note that C5, C6, R9. RIO, 
the neon lamp, and both transformers 
are not mounted on the board. 

The output transformer, T2, can be 
salvaged from a discarded small- screen 
TV receiver. You must be able to locate 
the two primary leads (between 2 and 8 

ohms dc resistance), and both sides of 
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the high -voltage winding, 
which is the CRT anode connecter. 

The use of a very high -voltage flyback 
transformer is not recommended. Cor- 
ona discharge and possible flashover at 
the fence insulators may make the sys- 
tem inoperative after a short while. 
However, you can try using an automo- 
tive ignition coil. 

Select an enclosure capable of holding 
the small pc board, the selected flyback 
transformer, the line isolation trans- 

one end of 

HV 

R8- 150-ohm, t4-watt resistor 
R9 -48 -ohm, ''4 -watt resistor 
R 10- 68,000 -ohm, I/4 -watt resistor 
S1 -Spst switch 
SCR 1- 200 -PIV, 1- ampere SCR 
T1- 117:1 17 -volt isolation transformer 
T2 -TV flyback transformer (see text) 
Misc.- Suitable enclosure, high -voltage 

feedthrough, press -on type, bare wire for 
fence, insulators, mounting hardware. 

former and the associated off -board 
components. 

Power switch SI and the neon lamp 
assembly can be mounted on the front 
side, while the high -voltage lead from 
T2 is coupled to a high -voltage feed - 
through located on the top of the enclo- 
sure. Place a "HIGH VOLTAGE" 
warning at the feedthrough. 

Use. The fence can be formed from a 
length of bare wire (#17 galvanized steel 
is recommended) strung between insula- 
tors. Plastic rods, or small plastic or 
glass bottles affixed to wood stakes, can 
be used as a substitute. Make sure that 
no part of the bare wire "fence" touches, 
or comes close to, the actual ground. 

To use the fence, connect the bottom 
end of the T2 secondary to a good earth 
ground, then connect the fence to the 
high -voltage feedthrough. When the 
power is turned on, the neon lamp 
should glow indicating the presence of 
the operating dc voltage across the C6- 
T2 network. If the fence is contacted, 
the neon lamp will blink on and off with 
each pulse. 

The electrified fence can be installed 
so as to surround the area you want kept 
free from marauding animals, or, you 
can connect it directly to an insulated 
garbage can or other metallic container 
or enclosure. 

POPULAR ELECTRONICS 
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ITEM NO. CMOS SAFE 

"7 IC INSERTION/EXTRACTION KIT 

KIT INCLUDES 
MOS -1416 14 -16 CMOS SAFE INSERTER 

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

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

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

PHONE 11111 9946600 TELEX NO 125091 

PRINTED IN U S 

M OS-2428 

PATENT PENDINo. 

MOS-1416 MOS-40 

I WK-7 COMPLETE IC INSERTER /EXTRACTOR KIT ] $29.95 

INDIVIDUAL COMPONENTS 

MOS -1416 14 -16 PIN MOS CMOS SAFE INSERTER $ 7.95 

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

EX -2 24 -40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 

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

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994 -6600 /TELEX 125091 
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ORTAL MUSIC SHOULDN'T 
E KEPT ON MORTALTAPE. 

Good music never dies. Unfortunately, a lot of cassette tapes do. 
At Maxell, we've designed our cassettes to be as enduring as 

your music. Unlike ordinary cassettes, they're made with special 
anti jamming ribs that help prevent tape from sticking, stretching 
and tearing. 

And Maxell cassettes come with something else you won't find 
on most others. An unconditional lifetime 
warranty. 

So if you'd like to preserve your old 
favorites for the years to come, keep them in 
a safe place. On one of our cassettes. 

Moxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074. 

CIRCLE NO.42 ON FREE INFORMATION CARD 

IT'S WORTH IT 
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A LOW- COST 
16 -LED 
LOGIC 
MONITOR 

BY TOM KRONENWETTER 

Checks all signals 
on an IC simultaneously 

U SING single -LED logic probes is 
the most common way to ¿heck the 

logic operation of a digital IC. This is 
fine as long as all you want to know is 
whether a particular pin is high or low 
or is switching between these two states. 
But most logic circuits require that cor- 
rect timing be maintained between a 
number of signals from the same IC. 
This is something that a single -LED 
probe cannot test. 

The logic monitor described in this ar- 
ticle allows all of the pins of an IC 
to be examined simultaneously, which 
means that timing can be observed. The 
monitor reads out via 16 LEDs, each 
connected via a high -input resistance 
driver to a pin of the IC. Interconnection 
between the monitor and the IC is 
through a length of ribbon cable termi- 
nated to a clip that clamps on to the IC. 

The project can be constructed for 8 -, 

JUNE 1980 

14- or 16 -pin DIP packages. If 
desired, it can be expanded to han- 
dle 40 -pin devices. The monitor is 
powered from the circuit under test. Op- 
erating characteristics are given inTableI. 

Basic Circuit. As shown in Fig. 1, the 
basic circuit consists of a relatively high - 
input resistance (100,000 ohms) Dar- 
lington transistor driving a LED. Resis- 
tor R2 ensures that when the input is 
logic 0 (low), the transistor will be cut 
off and the LED will remain dark. This 
circuit is duplicated for each required 
pin connection. Current- limiting resistor 
R3 is common to all LEDs. 

Construction. In constructing the 
logic monitor, a solderless breadboard 
(see photo) is used. In this breadboard, 
the five holes across each row are inter- 
connected inside the plastic housing. 

Start assembly in one corner of 
board. Skip two holes and install a 

LED in third and fourth holes with 
the LED cathode in hole 4 as shown in 
Fig. 2. Install the transistor in the sec- 
ond column with the collector lead in the 
same row as the LED cathode, the base 
lead in the fifth row hole and the emitter 
lead in the sixth row hole. The cathode 
of the LED is thus connected to the 
transistor collector internally. 

Cut one lead of a pair of 100,000 -ohm 
resistors to 0.7" and the other lead to 
0.3 ". Each of these resistors will be 
mounted vertically. Insert the short lead 
of R2 into the second hole past the 
LED, then bend the longer lead over and 
insert it into the hole adjacent to the 
LED. Thus R2 is connected between 
the base and emitter of Ql. Insert the 
long lead of the remaining resistor into 
the hole above the base of Ql so 
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í L AH -WAH" is one of several 
interesting effects used by 

electric guitarists to "spice up" the 
sounds generated by their instruments. 
This effect, named in imitation of its 
sound, is commonly employed by syn- 
thesists and electric pianists as well. It is 

achieved by sweeping the center fre- 
quency of a bandpass filter while the 
output of the instrument is fed through 
it. Typically, the filter is controlled by 
means of a foot pedal. 

Presented here is a Wah -Wah pedal 
designed with the performing artist in 
mind. It employs a high -performance 
quad operational amplifier and a bat- 
tery power source, making it well- suited 
to stage or studio work. Parts count is 
low, so the Wah -Wah Pedal is easy to 
build. A kit including a rugged foot - 
pedal mechanism is available for $55. 

About the Circuit. The Wah -Wah pe- 
dal is shown schematically in Fig. 1. Sig- 
nals from the instrument being played 
are presented to input jack J1A, one 
portion of a three -conductor, double 
closed- circuit, I/4 -inch (6.3 -mm) phone 
jack. The input signals drive a second - 
order, two -pole active bandpass filter 

JIA 
INPUT 

Liven up your music 
with this easily operated 

low -cost add -on circuit 

BY FRED PUCCETTI 

comprising operational amplifiers ICI A, 
ICIB, ICI C, and their associated pas- 
sive components. The center frequency 
of this filter can be varied by means of 
potentiometer R7. 

When this potentiometer is adjusted 
for minimum resistance, the center fre- 
quency of the filter is approximately 
2500 Hz. When the potentiometer's ef- 
fective resistance is increased to its max- 
imum value of 500,000 ohms, the filter's 
center frequency decreases to approxi- 
mately 1050 Hz. These filter responses 
are shown in Fig. 2, a photo of the CRT 
traces generated by a spectrum analyz- 
er. The analyzer was driven by a signal 
generator with the project inserted in se- 
ries between the generator and the ana- 
lyzer, and the project's frequency -con- 
trol potentiometer (R7) was alternately 
set to provide for minimum and maxi- 
mum resistance. 

The upper and lower limits of the 
range over which the active bandpass 
filter's center frequency can be swept 
are determined by the stages comprising 
ICIA and ICIB and their associated 
passive components. Inverting amplifier 
ICI C provides a slight amount of volt- 
age gain so that signals appearing at 

RI 8 
NC 15K 

9 

CI 
.0033yF1 

ICI A 

_ Bi - 9V 

- B2 

T 

9V 

R2 R3 
24K 51K 

O 
500K 

'MAMA 

IOK 

C2 
01yFI 

output jack J2 are at a suitable level. 
That sets this project apart from older, 
discrete Wah -Wah designs that did not 
compensate for any insertion loss intro- 
duced by the bandpass filter. An addi- 
tional benefit provided by IC1 C is buf- 
fering, which prevents the load from in- 
teracting with the filter and affecting its 
frequency response. 

The remaining op amp, IC1 D, is not 
used. In accord with good design prac- 
tice, its inputs are grounded. Power for 
the circuit is provided by a bipolar sup- 
ply consisting of two 9 -volt batteries in 
series. Diodes Dl and D2 protect against 
the inadvertent application of reverse 
supply voltages. Tantalum capacitors 
C3 and C4 function as power -supply by- 
passing components. Note that there is 

no separate power switch. This is be- 
cause the switching contacts of JIB 
(part of input jack J1) automatically 
connect the battery supply to the rest of 
the project whenever the instrument 
patch cord is inserted into J1. The only 
switch in the project is Si, a heavy -duty, 
push -on /push -off switch activated by 
the foot -pedal mechanism. It either by- 
passes signals around the Wah -Wah cir- 
cuit or inserts it into the signal path. 

J2 
OUT -. OUTPUT 

R5 
51K IN 

a nnnrm-e 
88 

56K 

10 

Fig. 1. The Wah -Wah Pedal circuit 
is a second -order, two -pole active 
bandpass filter that provides 
the desired effect. The filter 
can be bypassed by means of S 1. 

Parts List appears on next page. 
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Experimenter's 
Corner 

rvA 
By Forest M. Mims 

Optical Fiber Communications (Part 2) 

N this second of a two -part primer on optical fiber communica- 
tions, we'll experiment with several transmitter and receiver cir- 

cuits suitable for communicating through optical fibers and free 
space. If this fascinating form of communications appeals to you, be 
sure to review Part I before designing your own optical link. You 
might also refer to last month's Project of the Month, because the 
simple amplitude -modulated light -wave transmitter and receiver 
presented there are ideal for fiber links. You'll then be well prepared 
to try the circuits shown in this column. 

I have built and tested all these circuits. Nevertheless, I suggest 
that you assemble versions on solderless breadboards before making 
permanent units. This will allow you to make gain and modulation 
adjustments and to perform preliminary operating tests to determine 
whether or not a particular circuit is suitable for your application. 

Selecting Emitters and Detectors. Double -heterostructure in- 
jection lasers generate higher power levels over greater bandwidths 
than light- emitting diodes, but their high cost rules out their use for 
all but the most affluent experimenters. Fortunately for the rest of 
us, LEDs provide enough power for fiber links of a kilometer or 
more. GaAs: Si LEDs are very powerful, but the 940 -nm wavelength 
they radiate is readily absorbed by most fibers. Therefore, GaAs 
(900 nm), GaAIS (780 to 900 nm) and even common GaAsP (650 
nm) red LEDs are better choices. 

Among the devices that are suitable detectors are phototransis- 
tors, solar cells, photodiodes, PIN photodiodes and even LEDs. Pho- 
totransistors are excellent for low- bandwidth links, but they must be 
shielded from ambient light. PIN photodiodes are the best choice for 
high- bandwidth applications. For 2 -way communications over a sin- 
gle fiber, use a LED as a dual -function emitter /detector. 

Operating Tips. Some of the circuits we'll be using employ opera- 
tional amplifiers with large feedback resistances to provide very high 
gain. These circuits will probably oscillate violently (at least mine 
did) unless you take the following precautions. Connect a 0.1 -1/F 
disc ceramic capacitor directly across the power- supply pins of the 
op amp. The capacitor should have short leads. Avoid long compo- 
nent leads and interconnection wires. Use miniature shielded cable 
(Radio Shack 278 -752 or similar) to connect components such as 
detectors and microphones to the input of an op amp if the distance 
involved is more than a few centimeters. Never use an earphone to 
monitor the output of an untested receiver! If the circuit oscillates, 
the resulting sound pressure level can quite easily exceed the thresh- 
old of pain. 

PPM Transmitter. Transmitting voice and other analog informa- 
tion as a stream of light pulses rather than an amplitude- (intensity -) 
modulated continuous light carrier offers several important advan- 
tages. Perhaps the most important is noise immunity. Unlike the sig- 
nal transmitted by an AM light -wave system, all bursts of light in a 
pulsed system have the same amplitude. This means a threshold cir- 
cuit can be connected to the receiver to automatically block noise 
pulses having an amplitude smaller than that of the information-car - 
rying pulses. 

Another important advantage is the fact that most LEDs and cer- 
tain types of injection lasers emit far more power when driven by 
brief current pulses than when operated more or less continuously as 
in an AM system. Other advantages of pulse communications 
include increased bandwidth, reduced (continous) operating power 
76 
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Fig. 1. Simple unijunction transistor PFM transmitter. 
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S 

Fig. 2. A light -wave transmitter designed around a 555. 

SO.Q+K M 

Fig. 3. Microphone preamplifier for PFM transmitter. 

and interesting data encryption and multiplexing possibilities. 
A pulse frequency -modulated (PFM) transmitter is fairly simple. 

In quiescent operation, the circuit produces a continuous stream of 
pulses at a specified center frequency, usually above the audio range. 
Audio signals applied to the input of the modulator cause the center 
frequency to vary in direct proportion to both the amplitude and fre- 
quency of the input signal. 

Figure 1 is the schematic diagram of a simple unijunction- transis- 
tor PFM transmitter I first described in this column in May 1976. 
(Back issues of POPULAR ELECTRONICS are available at many librar- 
ies.) Although this circuit works very well, the pulses delivered to the 
LED do not have enough duration and amplitude for maximum 
optical power generation. 

Figure 2 is an even simpler circuit designed around a 555 timer 
IC. This modulator delivers more current to the LED. When pow- 
ered by an 8 -volt rechargeable battery, the peak current as meas- 
ured across a l -ohm resistor in series with the LED is 320 milliam- 
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1169 -504 p. -The GIANT 
Handbook of Computer Pro- 
jects ($15.95) 

ThE 
liaral GIANT 

Handbook 
MIA of 

Ccxnputer MIN Projects 

ASERS§ LI"GnwiTA 
1108 -294 p.- Lasers. The 
Light Fantastic ($9.95) 

An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
take of these 24 unique for 
any electronics books 199 J ALL 

(values to$10370) for only SIX 

with a Trial Membership in the Book Club that guarantees to 
save you 25 °r° to 75% on a wide selection of electronics books 

800 -602 p.- Master Hand- 
book of 1001 Practical Elec- 
tronic is Circuuts ($15.95) 

1234 -252 p. -21 Cistom 
Speaker Enclosure Projects 

TN6 r405i popUOAAR You Can Build ($12.95) 

SLJb10.Ti 

/ Yr + 
s- 

1050 -182 p. -The Most 
Popular Subroutines Ina& 
BASIC ($9.95) 

1160 -336 p. -100 Things 
To Do With Your Personal 
Computer ($12.95) 

1066 -868 p. -The Illustrated 
Dictionary of Electronics 
($19.95) 

'006 -196 p.- Build -It Book of 
Solar Heating Projects ($9.95) 

1194 -448 p. -How tc Trouble- 
shoot 8 Repair An aeur 
Radio Equipment ($ 4 95) 

1167-168 p.-Electroic 
, Music Synthesizers ($9.95 ) 

110N( T ESNpA10 

Atf+p á 
11' r 

1077 -294 p.- Handbook of 
Remote Control & Automa- 
tion Techiiques (512.95) 

(^7Ìf[%() "` y'^ E y 
7M ̀. 

v 

178 -168 p. -How to Make Your 
Own Solar Electricity ($9.95) 

1199 -476 p. -The Master IC 

Cookbook ($15.95) 

1111 -308 p. -How to Design. Build 
Si Program Your Own Working 
computer System ($14.-95) 

1206 -350 p. -How to Design & 
I Build Audio Amplifiers. including 

digital circuits ($15.95) 

1212 -504 p. --The Practical 
Handbook of Amateur Radio 
FM 8 Repeaters ($15.95) 

riN 
HOW 

TES 51PÉT 

MO 

SPEEp,rfMS 
1070 -406 p.- Digital Interfacing 
with an Analog World ($12.95) 

Digital - 
Interfacing tar. 
An Analog 

1136 -504 p.-Practical Elec- 
tronics Math ($15.951 f.Ai .: 

1163 -308 p. -The Compete í 
Handbook cf Sewing ff 
Machine Repair ($14.95) 

1184-616 p. -The Master Guide to 
Electronic Circuits ($19.95) 

1148 -252 p. -How b Repair 
Old Time Radios (512.95) 

rt 1183 -308 p.- Trouble- 
shooting Microproces- 
sors & Digital Logic 

,..z ($12.95) 

1064 -336 p. -How to Design, 
Build & Test Complete 
Speaker Systems ($10.95) 

1113-182 p.- Understanding 
Electronics 68.95) 

Facts About Club Membership 
The 6 introductory books of your choice carry publisher's retail 

prices of up to $103.70. They are yours tor only $1.99 for all 6 

(plus postage /handling) with your Trial Membership. 

You will receive the Club News, describing the current Selec- 
tions. Alternates, and other books. every 4 weeks 13x a year). 

It you want the Selection. do nothing, it will be sent to you 

automatically. If you do not wish to receive the Sele .tion. or if you 

want to order one of the many Alternates offered. you simply give 

instructions on the reply form (and in the envelope) provided. 

and return it to us by the date specified. This date allows you at 

least 10 days in which to return the form. If, because of late mail 

delivery, you do not have 10 days to make a derision and so 

receive an unwanted Selection. you may return it at Club ex- 

pense. 

To complete your Trial Membership. you need buy only four 
additional monthly Selections or Alternates during the next 12 

months. You may cancel your Membership any t me after you 

purchase these four books. 

All books -including the Introductory Offer -are fully return- 

able after 10 days if you're not completely satisfied. 
All books are offered at low Member prices. plus a small 

postage and handling charge. 
Continuing Bonus If you continue after this Tria- Membership, 

you will earn a Dividend Certificate for every book you purchase. 
Three Certificates plus payment of the nominal sum of $1.99 will 
entitle you to a valuable Book Dividend of your choice which you 

may choose from a list provided Members. 
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May we send you your choice of 6 of these practical 
time- and -money -saving books as part of an un- 

usual offer of a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe- 
cially designed to help you increase your know -how, 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to prove to 
you through your own experience. that these very 
real advantages can be yours...that It is possible to 
keep up with the literature published in your areas of 
interest. and to save substantially while so doing. As 
part of your Trial Membership, you need purchase as 

few as four books during the coming 12 months. You 
would probably buy at least this many anyway, with- 
out the substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terns, simply fill out and mail the coupon today. You 
will receive the 6 books of your choice for 10 -day 
inspection. YOU NEED SEND NO MONEY. If 
you're not delighted, return the books within 10 

and your Trial Membership will be cancelled without 
cost or obligation. 

ELECTRONICS BOON CLUB. Blue Ridge Summit, Pa. 17214 

CIRCLE NO. 25 ON FREE INFORMATION CARO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELECTRONICS 

BOOK CLUB and send me the 6 books circled below. I 

understand the cost of the books I have selected is 

only $1.99 for all 6, plus a small shipping charge. If 
not delighted, I nay return the books within 10 days 

and owe nothing, and have my Trial Membership 

cancelled. I agree to purchase at least four addi- 
tional books during the next 12 months after which I 

may cancel my membership at any time. 

800 1006 1050 1064 1066 1070 1077 1108 
1111 1113 1136 1148 1160 1163 1167 1169 

1178 1183 1184 1194 1199 1206 1212 1234 

I Name Phone 

I Address 

I City 

I State Zip 
(Valid for new Members only Foreign and Canada add 15% I PE -680 
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experimenter's corner 
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+9V 

Fig. 4. A PFM receiver with 
a threshold detector and 

demodulator added. 

Fig. 5. An analog light -wave 
transmission system using 

a 555 astable oscillator 
transmitter with a 

receiver similar to 
that shown in Fig. 4. 
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K RAM $499. 

TRS 800 
Level II, 16K I 

$ 669. 
Eaton LRC 7000+ 
Printer $369. 

To order call TOLL FREE 1-800-258-1790 
(in NH call 673 -5144). Ask for our 

complete computer catalog featuring over 
150 hardware items, 350 software items, 
and magazines for your TRS -80, Apple, 

Atari and Pet personal computers. 
Call or send $1.00 to "Ye Compleate 

Computer Catalog ", 6 South St., Milford, 
NH 03055. 
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CIRCLE NO. 32 ON FREE INFORMATION CARD 
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peres. This is from three to six times the maximum allowable LED 
current in an amplitude -modulated continuous- carrier light -wave 
system. 

The pulse duration is a brief 400 nanoseconds. This keeps both the 
duty cycle of the LED and average power consumption of the circuit 
very low, but reduces the effectiveness of a phototransistor detector 
because its response time is slower than that of a PIN photodiode. 

For best results, RI should be adjusted to give a center frequency 
between 20 and 30 kHz. You don't need a frequency counter to 
make this adjustment. You can monitor a suitable light -wave receiv- 
er (see below) while adjusting RI for optimum sound quality. 

Initial tests and adjustments are simplified if you connect the out- 
put of a transistor radio (via its earphone jack) to the input of the 
modulator. The modulator works best when the amplitude of the 
input is 2 to 4 volts peak -to -peak. For voice operation, connect any 
standard audio amplifier to the modulator's input. Figure 3 is the 
schematic of a microphone preamplifier that I like to use. 

(Continued on page 80) 
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SAVE APPLE®0d TRS -80® 
NEW DISK APEX OPERATING 1 

SYSTEM FOR THE APPLE® 
Fully Professional DOS fa the Apple II. The result of two years of exten- 

sive development, APEX provides a complete program development and 
file management system, both powerful and useable. A comprehensive 
command set allows the user to perform olmost ony imaginable disk 
operation. Here are some of APEX fetures: 

Command structure similar to CPM and main frame systems. 
Contains 20 command words, with ability to treat external pro- 
grams as transient commands to the operating system. 

Easy program interface. Simple communications between the 
DOS and user program. 
Capable of handling 5 inch, 8 inch, and hard disks. 

Safety features to protect against occidental doto loss. Features 
include backup files, directory, recd -after -write & limit checks. 

4 times foster thon CPM. 

Auto default structure eliminates tedious typing by automatically 
setting up command strings, file nomes, etc. 

Functional on both single and multi -drive systems. Includes utili- 
ties for file copy. 
Device handler structure for interfacing peripherals. 

The APEX package includes all of the tools for o complete assembly 
language development system, high speed two pass resident assembler 
and o powerful macro editor. 

The complete APEX package with operating system, assembler, editor 
and manuals, also includes utilities to maintain files on single or multiple 
drive systems. 

$99 
RELATED SOFTWARE 
XPLO $79 
FOCALTM $59 

SAVE ON APPLE II 16K 
FREE MEMORY UPGRADE KIT 

TO 48K WITH PURCHASE OF 

APPLE II 16K $ 119 5 (MTi ONLY) 

INTRODUCTORY OFFER 
SAVE $300 TRS -80 Graphics 

List $1099 

OKIDATA 
MICROLINE 80 

OUR PRICE 

INTRODUCTORY OFFER 

MTI MINI FLOPPY 
FOR APPLE 

ONL419 

MTI APPLE 8" DISK SYSTEM 
*One SA800R Floppy 
*2 Drive Chassis & Power Supply 
*Controller, Coble and DOS $1449 

*DRIVES FOR ANY MICROCOMPUTER* 
Does not include power supply & cabinet. 

PertecFD200 $282 FD250 $399 
Shugart SA400 (unused) $286 SA800 $379 
MPI B51, $279 B52 $349 

PRINTERS 
Centronics 779 $1069 ANADEX Si 950 
Centronics 737 $ 950 700-1 $1195 
Centronics 701 -1 $1795 702 -2 $1995 
Spinwriter -NEC $2595 

NEW! LINE PRINTER BASE 2 
Fast, 80. 132 col., graphics & tractor (ST) $599 

' NEWDOS /80 
A NEW enhanced NEWDOS for the TRS /80® 

Powerful Disk Operating System for the TRS -80 ®. designed for the 
sophisticated user and professional programmer who demands the 
ultimate. 
NEWDOS /80 is not meant to replace the present NEWDOS 2.1 which 
satisfies most users, but is o planned enhancement, which significantly 
extends NEWDOS 2.1's capabilities. Compatible NEWDOS /80 is supplied 
with NEWDOS 2.1 and includes enhanced NEWDOS+ utility programs. 
Some of the features ore: 

New BASIC commands with vorioble record lengths up to 4095. 
Mix or match drives. Use 35.40 or 77 track 5" disk drives or 8" disk 
drives, or combo. 
Security boot -up for BASIC or machine code application programs. 
New editing commands that allow program lines to be deleted 
from one location and moved to another or to allow the duplica- 
tion of o program line with the deletion of the original. 
Enhanced RENUMBER that allows relocation. 
Program chaining. 
Device handling for routing to display and printer simultaneously. 
CDE function; striking of C. D and E keys allows user to enter o 

Compatible with NEWDOS & TRSDC>S. 

mini-DOS without disturbing program. 

Superzap 3.0 and 2.1 utilities. 

LIMITED UPGRADE OFFER 
NEWDOS owners up -grade to NEWDOS /80 and receive trade in allow - 

once toward purchase of NEWDOS /80 by including in your order: 
Serial on your NEWDOS diskette 
Where purchase, amount paid. 

In most coses that purchase price will be subtracted from the price of 
NEWDOS /80. Add $10 for postage and handling. (Limited offer -good for 
30 days only.) 

4 

DISK DRIVE SALE! 
Shugart SA400 with power supply and 
chassis, the disk that Radio Shock sells +h 
for $499 SAVE $130 $369 
TF- Pertec FD200, 40 track, 
use both sides $389 
TF -5 MPI ß51, 40 track $389 
W -70 Micropolis, 77 track .( 
with 195K storage $639 
TDH -1 Duol sided drive, 
35 track $499 
New DOS+ 40 track 110 ; 

35 track $99 
AJA Business Program $289 
Radix Data Bose Program .... $99.95 

,P* 

MOD I "8 " DISK SYSTEM 
One SA800R Floppy 
2 Drive Chassis 

and Power Supply 
DOS and Coble $1095 

MOD II 

2 Drive 
$ 140 5 Expansion 

System Only 

DISK DRIVE EXPANSION SYSTEM 
MTl Usr Rice 

2ShugartSA400 $738 drives with power /chassis 
1 Two - Drive 

$25 Cable 
1 Expansion $499 Interface 32K 
1 35 -Track $99 DOS+ 

TOTAL MTI LIST PRICE 
$ 1,361 

ISPE ONLY CIAL PRICE NL $ 1249 ®Registered TM's of Tandy Co. & Apple 

Eil/MICROCOMPUER 
TECHNOLOGY 
INCORPORATED 

3304 West MacArthur 
Santa Ana, CA 92704 

(714) 979 -9923 

ALL PRICES DISCOUNTED. 
FREIGHT FOB /FACTORY 

ASK FOR OUR 
FREE CATALOGUE 

7310 E. Princeton Ave. 
Denver, CO 80237 
(303) 741 -1778 

pparat, Inc. 

JUNE 1980 CIRCLE NO. 45 0N FREE INFORMATION CARD 79 

www.americanradiohistory.com

www.americanradiohistory.com


 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! Ne enclosed $ RUSH me: 
cabinet 

send 

assembled equalizers at $ 200.00 p.p.d. brochure 

_unassembled equalizer kits at$T 20.00p_p.d Horizontal (flat) Vertical (upright) 
California residents include 6" sales tax 

Name 

Address 

City State Zip 

Visa & Master Charge orders accepted 

Card No 
Exp. 
Date 

Bank 
No 

Dealer inquiries invited 
CIRCLE NO. 2 ON FREE INFORMATION CARD 

TI MMI. 

74LS24 
74 LS241 
74 LS24 
74LS24 
74LS37 
74LS374 

$ 245 
I IMIT 1 H 

I N STOCK 

74S373 
74S374 

325 

1024X8EPRM 

450ns AMD SGS 

4116 

16K 
STHTIC +o` 
RFiM 

S-100 MEMORY ADD-ON 

16101 Static 
RAM 

MEMORY ADP ON FOR THE 

TRS -80 OR APPLE II'- 

8 
s 5995 to 450ns 

21141 *k. 
1024x4 Static 

450 ns 

k'Dl. INi'l'I AI I.EsS THAN 2 AMPS 
ANK SLLLIT AVA LABILE Rl RANK Yr-,vT AN., 

PANE ROTE 
IIANTcr.M I.INE LAPAS LI I1' 

ADDRESS/0,1J. IN AK RI11LKti IN ',1 
IAi.RFMENT'S 
I.Lll INI,I(:ArURS Elk RrrARII 
,ti,LDER MASK ON BOTH ìllll_ 

ASSEMBLED 
S 26900 :T I 

16K EPROM 

$2795 

8038C 
VCO Wavetorm Ger 

' $265 w/sine 

S-10 161( ADD-ON 
BARE BOARD 

WITH DOCUMENTATION AND 0'2895 
DETAILED NSTRUCTION BOOK 

LOGIC 
4795 PROBE 

CONCORD 

COMPUTER COMPONENTS 
1971 SOUTH STATE COLLEGE ANAHEIM,CA. 92806 

SA MASTER CHARGE 

CHECK OR M O. (714)937 -0637 
MINIMUM ORDER -810.00 

ADD SI 50 FOR FRT 

NO C.OD. We stock and sell over 12.000l1pesol semi- conductors CAL RES ADD 6"- 
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experimenter's corner 

PFM Receiver. You can receive signals from a PFM transmitter 
with any light -wave receiver if the center frequency of the transmit- 
ter is higher than approximately 15 kHz. For best results, however, a 
threshold detector and demodulator should be added as shown in 
Fig. 4. 

Note how this circuit uses one half of an MCI458 (other dual op 
amps can also be used) as a preamplifier and the second half as a 
comparator or threshold detector. Demodulation (actually, integra- 
tion) of the transmitted intelligence is provided by R5 and C2. The 
recovered audio is then amplified by the LM386 power amplifier. 
Potentiometer R6 controls the signal level at the input of the LM386 
and is therefore used as a gain control. 

Potentiometer R4 permits adjustment of the comparator. Stan- 
dard dual op amps such as the MC1458, however, may have insuffi- 
cient bandwidth for the threshold circuit to work properly. In such 
cases, the narrow incoming pulses from the transmitter are stretched 
by the preamp and detector stages until they merge to form an 
amplitude- rather than pulse -modulated signal. You can obtain true 
threshold detection by using selected 1458's or using the LF353 or 
another of the better -quality dual op amps. For optimum results, you 
might prefer to use individual op amps rather than a dual IC to pre- 
vent inadvertent triggering of the comparator at very high preamp- 
gain levels. 

Once the receiver is working, you can reduce the gain of the 
preamp by increasing the value of R2. And you can change the val- 
ues of R5 and C2 to alter the tone response. 

Use care when tinkering with the receiver, because inadvertently 
touching a lead might produce an ear -splitting squeal from the 
speaker. To protect your ears, you can insert a few hundred ohms of 
series resistance between C5 and the speaker, at least until the 
receiver is ready to be buttoned up and there is no chance of inadver- 
tently touching off a spasm of shrieks and whoops. 

Analog Data Transmission System. In the October and No- 
vember 1979 installments of this column, we experimented with 
voltage -to- frequency converters and an analog light -wave data - 
transmission system designed around a pair of 9400 V/F chips. The 
LM331 V/F converter can also be used in this application. Since 
those columns appeared, V/F chips have become more widely avail- 
able. Nevertheless, I have long wanted to design an analog light - 
wave transmission system around the even more widely available 
555 timer chip. Figure 5 is the realization of that desire. 

The transmitter is a basic astable oscillator that supplies current 
pulses to a LED. Resistance RI, which controls the pulse rate, can 
be a cadmium -sulfide photoresistor (for light sensing), a thermistor 
(for temperature sensing), a strain gauge (for pressure sensing) or 
some other variable- resistance transducer. It can even be a FET if 
remote monitoring of a voltage is desired. 

The front end of the receiver is essentially identical to the preamp 
and threshold detector stages shown in Fig. 4. The 555 and its asso- 
ciated components form a frequency -to- voltage converter. Output 
monitoring is provided by a 0- to -1 -mA meter movement. 

This circuit works best over a 0 -to- 360 -Hz frequency range (1 mA 
= 360 Hz), but this can be extended by altering the values of R9 
and C5. The threshold potentiometer (R6) requires careful adjust- 
ment, particularly if slow op amps are used. Potentiometer Rl/ per- 
mits calibration of the output meter. 

The receiver's front -end phototransistor must not be exposed to 
ambient light if the system is to operate properly. LEDs and PIN 
photodiodes, which can also be used as detectors, are less susceptible 
to the deleterious effects of ambient light. 

Going Further. For more information about optical -fiber commu- 
nications, see W.S. Boyle's excellent article "Light -Wave Commu- 
nications" in the August 1977 issue of Scientific American. A good 
general introductory book is Light -Beam Communications (F. 
Mims, Howard W. Sams, 1975), and a more technical text is Fun- 
damentals of Optical Fiber Communications (edited by M.K. Bar - 
noski, Academic Press, 1976). You can keep abreast of the latest 
developments in this field and get the names and addresses of fiber 
manufacturers by reading such trade magazines as Laser Focus and 
Electro- Optical Systems Design. All these and many other publica- 
tions on light -wave communications are available at well -stocked 
libraries. Q 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Reel Versatility 
At a Cassette Deck Price. 

The New Realistic® 
Upgrader. 

Upgrading is for 
music lovers who can 
hear the difference. For 
them, Radio Shack has 
made "the difference" affordable ... for exam- 
ple 30- 28,000 Hz ( ±3 dB) frequency response, 
extended dynamic range, low distortion, low 
noise- you get it all in the easy- to -be- creative 
open reel format. Tape handling is no problem 
because the TR -3000 is totally logic controlled. 
A pushbutton- activated solenoid system con- 
trols all tape movement -you can switch func- 
tions instantly, without tape spills or snarls. 
Pause and mute controls even let you edit, 
electronically, as you record. 

I '! at i.l)c 

The TR -3000 has 
three motors. A preci- 

sion servo -controlled 
capstan motor reduces 

wow and flutter to less than 0.06% WRMS. And 
two high- torque reel motors maintain constant 
tape tension for smooth, fast winding. Separate 
play, record and erase heads give you "off -the- 
tape" monitoring. Individual mike and line input 
controls work like a built -in mixer. High /low bias 
and EQ switches for an optimum match with 
any tape. 71/2 and 33/4 ips speeds. And lots 
more. Realistically priced at only $499.95' 
Check its superb sound and specs at one of our 
7000 locations today! 

I- .'! AL /sl7L 

WEE MOR TWEE HEAD 
TR-3000 LOGIC CONTROL 

Radio IhaeK 
The Nationwide Supermarket of Sound® 

'Retail price may vary at individual stores and dealers. Cat. No. 14 -700. Illustrated metal reels an extra option. 
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9 GREAT NEW AUDIO BOOKS! 
21 CUSTOM SPEAKER ENCLOSURE PROJECTS YOU CAN BUILD 

..p by step guide to Innovative etfiueot audio sped, 
with complete design and construction details' F," 

simple closed-box systems to complex omnldra. 
speakers you get complete descriptions desrgc , 
struction details for 21 good -looking budd -d prole - 
. r'g ally every brand of audio /stereo speaker you coup' 

,s, bly want They re all proven Ideas too -each prole 

nas actually beer designed constructed and tested -and all the bug 
worked out' Included a mini-cube open window dual cone six 2- via. 
losed box speakers an expandable system the Colonial. the Maxi 3 was 

closed box speakers a compact 2 -way a traditional the Heavyweight . 

try linear reflex speakers an energy saver the Doppleganger the Tlta 
several equalized systems two omnrs and car and van speakers 240 
177 it 

Paper S7 95; Hardbound 512.95 Order No. 1234 

HOW TO DESIGN AND BUILD AUDIO AMPLIFIERS .. A .mplete course in designing and building audio c, 

, - .. for ALL electronics applications' Whether your need 
pia w,' m ' , a preamp an amplifier a power amplifier a mixer a 

,,,. lone modification circuit power supply or a special ao 
"pp` cessory you II find all the necessary data to create erecti 

' -e+ cal. completely modern circuits Includes plenty of 

>iil..oiet specialized info on hybrid equivalent circuits 
eourvus 

. 
,ucurts circuit characteristics of IFE75 equivalent noise 

generators power amplifiers and power ratings thermal circuits and 

limits etc 350 p 249 d 

Paper 59.95; Hardbound S1S.95 Order No 1206 

NOW TO DESIGN, BUILD i TEST COMPLETE SPEAKER SYSTEMS 
THE complete speaker building book with all the data 

.. you need lo create virtually ANY speaker system from 

11111 

simple speakerm-a -bin setups to complex multi dnver 

yourself madam inouds Ifs a complete On ,' 

yourself manual the mrludas all the mM needed 

design and build rid, n 

you the basics of sp.. 
' - 

' 'ho graft!. al technique -. r p,- .,., 
. design and build his n 

Paper St 95, Hardbound 510 95 Order No 1064 

HOW TO BUILD A SMALL BUDGET RECORDING STUDIO 

,r . S' r .r g s a.n: n, ,. 'um nclude a 

budget AV recording studio a studio built in a residence a 

multitrack studio in a garage a TV mine studio a small 
Studio for instruction and campus radio and more Co 

vered are floor plans. control and monitoring rooms likely 
' walls and ceiling treatment reverberation time 

.. :is ,00m proportions acoustical treatment noise 

c d^: I 

Paper 58 95. Hardbound 512 95 Order No 1166 

ELECTRONIC MUSIC SYNTHESIZERS 
n o build -or buy and use -your own modern elec- 

,mc music synthesizer' Explains the advantages and 
disadvantages of the Moog (Mmrmoog Polymoog and 
modular systems) ARP 2600 Oddessy PAIA (Gnome and 

021 Oberheim RMI keyboard computer and EMT Synkey 

synthesizers Plus there s a full section on how to build 
ono, nor _ Ierhrards. an op amp organ the digital Poly 

+raga ou - 'unable noise stage modulators vol 

age control -. .. onstruct them all, 168 p 1274 
Paper 55 95, Hardbound S9 95 Order No. 1167 

HOW TO SELECT & INSTALL YOUR OWN SPEAKERS 
THE owe hands-on manual of speaker selection and 
installation -with all the data you need to Install ar4 
speaker anywhere -auto home school or Super Bowl' 

n os you how to evaluate available store - bought sys- 

analyze sound distribution problems properly posi 
c.' speaker units assess acoustic quality build speaker 
enclosures wire up speaker equipment and adlust so- 

ams ungl rnu gei precise), the sound .nu war' 2313 p 131 d 

Paper S5 95. Hardbound $9 95 Order No. 1034 

THE ABC BOOK OF HI -FI /AUDIO PROJECTS 

racTlroxec 
lams 

a.arnßqaes 

Paper 5595 Order No 921 

MICROPHONES: HOW THEY WORK 8 HOW TO USE THEM 
Lori. .. 

for 
txplam, nuw gel .1,11err ' o ettec:s and better 

stereo and fully describes mike positioning techniques 
You learn about the different types of miss and asses 
sones available how to choose lust the right one for your 

needs how to get the most out of spec sheets and how to 

oter pet polar patterns plus single and multi-microphone applications 
various monitoring schemes and mike placement phasing and recording 
data for over 60 different types of instruments and voice sounds from 
soloists to choirs to interviews and conference recording hand held and 
;'drum ^,Is I,Im a ^C Yap. cu't .e. r "re- u!doors etc 274 p 92 ,l 

Paper S6 95 Hardbound StO 95 Order No 175 
HANDBOOK OF MULTICHANNEL RECORDING - ..wla :p to the rtlrute haw lu for layman and pro who want 

ake quality recordings of musical groups Covers d 

- everything you have to know to make the higher' 
,'r professional audio tape recordings You learn a 

o money and timesavrng tricks a master recordrv¡ 

engineer acquires in a lifetime plus how to employ 

techniques involved in dubbing special effe 
cyero echo and synthesis 372 p 196 d 

Paper 51.15; Hardbound SI0.9S Order No 781 

SEND NO MONPII We a nvo,,e you on 16 DAY FREE TIDAL 
enure, 'der t00^-, guaranteed or you, money refunded 

TAB BOOKS SLUE RIDGE SUMMIT PA 17214 
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Amateur 
Radio 

Hamfests Are Fun! 

F YOU are a beginner in amateur radio, 
one of the best ways to get "maximum 

exposure" to all aspects of this fascinating 
hobby is to hop aboard the hamfest circuit. 
A hamfest is a distant cousin of the CB jam- 
boree and coffee- break. All year round, but 
especially from the earliest days of spring 
through the start of the football season, 
hams from all over set up, participate in, and 
travel to hamfests and other "eyeball meet- 
ings with fellow hobbyists, manufacturers' 
representatives, and equipment dealers. 

A hamfest, as its name implies, is a grand 
meeting of radio amateurs. The term covers 
a lot of ground. For example, there are ham - 
fests that are strictly horse -trading swap 
meets and flea markets. These are usually 
sponsored by small, local clubs for their own 
members and nearby hams. The main activi- 
ty at such a hamfest is the purchase, swap- 
ping and selling of components and equip- 
ment. Usually held in a school cafeteria, 
parking lot or other convenient location, this 
type of ham event often includes an old -time 
radio auction and a bid table, where the bid- 
ding is written rather than verbal. 

Attending such a hamfest can be a good 
way to find used equipment at a low price or 
a rare but indispensible component for a new 
project. If you're a rank beginner, it's proba- 
bly best to have a more experienced ham 
accompany you. The multitude of "name- 
less" equipment and strange -looking compo- 
nents may prove frustrating without some 
expert guidance. Nevertheless, the public 
(including prospective amateurs) is always 
welcome at these get -togethers and is free to 
browse and shop among the vendors and 
individual hams displaying their communi- 
cations, computing and test equipment as 
well as such specialized ham wares as name 
badges and tags, QSL cards, and so forth. 

Something For Evoryono. Most ham - 
fests are more than just swap meets, howev- 
er. They frequently include educational ac- 
tivities such as technical seminars. Discus- 
sions on such topics as Novice operating pro- 
cedures, contest operations, DXing, anten- 
nas, radioteletype, slow -scan television, vhf 
operations, emergency communications, 
traffic- handling, and amateur applications 
for microprocessors predominate. Usually, a 

member of the club sponsoring the hamfest 
who is a leader in that particular aspect of 
ham radio chairs the seminar. Needless to 
say, sitting through a few of these sessions is 

a good way to broaden one's knowledge of 
radio in a hurry. They are often the vehicle 
by which the latest advances are introduced 
to the ham audience. 

By Karl T. Thurber. Jr.. WAFX 4 

Most of the smaller hamfests cater to 
amateurs exclusively. However, the larger 
ones -especially those two -day, weekend 
events -cater to the entire family because 
hams are more likely to travel a good dis- 
tance with their families if there will be 
entertainment for them too. Thus, spouses' 
and children's events are increasingly popu- 
lar. Typical activities for nonhams include 
bingo, musical entertainment, tours of local 
historic sites and attractions, shopping ex- 
cursions, cartoon and magic shows, and spe- 
cial drawings for door prizes. 

Almost all hamfests are well attended by 
dealers and manufacturers' representatives 
who want to build up clientele and display 
their products. This is especially true at the 
larger hamfests, where high -volume dealers 
and name -brand manufacturers display their 

AMAZING 
SCIENTIFIC and ELECTRONIC 
-----1\ DEVICES it/ 

ALL NEW AMAZING DEVICES NOW AVAILABLE IN 

CONSTRUCTION PLANS, KITS OR COMPLETED ITEMS. 

All plans include itemized pans fists with groin sources. 

LASERS- CONSTRUCTION PLANS 

4SLI POCKET SOLID STATE 9000A S9 00 

=LPH2 POCKET VISIBLE RED OPTICAL VERSION SR 00 

=RUB1 - RUBY TAG RAY GUN 51500 

=LC1 CO? BURNING, CUTTING SI5 00 

=LBT 1 - LIGHT BEAM COMMUNICATORS -1 mile StO 00 

ULTRASONICS -CONSTRUCTION PLANS 

=PPF1 PHASOR PAIN FIELD SI5.00 

SPI - PHASOR SHOCK WAVE PISTOL 5800 

ulPGI - INVISIBLE PAIN FIELD GENERATOR 5700 

=HT9 - ULTRASONIC LISTENING DEVICE 51000 

SCIENTIFIC -CONSTRUCTION PLANS 

=6TC3 250Kv HIGH FREQUENCY TESLA COIL 5900 

=4C4 1.5 Million Volt HIGH F RED. TESLA COIL 51700 

=IOG I ION, PLASMA R FORCE FIELD Generators SU 00 

SECURITY A PERSONNEL DEFENSE CONSTRUCTION PLANS 

=TASAR INF O B PURCHASE PACK -Elect Dart gun StO 00 

HG4 - SHOCK GUN 5800 

=VWPMS - VOICE ACTIVATED Wireless Phone Momlor St000 

=f FIT? - LONG RANGE WIRELESS MIKE 5700 

NP2 SNOOPER PHONE LISTENING DEVICE 5700 

OMM01 - MOVEMENT AND MOTION DETECTOR StO 00 

For a more complete listing of over 500 different plans, kris and corn 

pleted products in the fields of LASERS, INFRASONICS, ULTRA 

SONICS. NUCLEAR. HIGH ENERGY, FORCE FIELD, PLASMA, 

ION, CHEMICAL, ELECTRONIC and SCIENTIFIC PERSONNEL 

PROTECTION, SECURITY and SAFETY DEVICES, send SI. for our 

catalog to 

INFORMATION UNLIMITED, INC 
Dept 01, P.O. Box 716 
Amherst, N.H. 03031. 
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yen quality counts 
Do not be fooled by the low prices, these brand 

new tab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100% new designs using the latest LSI 
state -of- the -art circuitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation, 9 digit display, 3 gate times and more. 
This outperforms units using 10 -15 iC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possiblity 
of failure and complexity of troubleshooting. Look 
closely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
money than hobby quality units with TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO [temperature compensated xtal oscillator) 
time with external el " 

. . 

ill TV xtal. 

Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield - 
ing ,light weight and are rugged and attractive - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example,. the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 

10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 8010 carry a 100% parts and 
labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90% 
of all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state -of- the -art 
designs, quality products, fast service and honest 
advertising. Ail of our products are manufactured and 
shipped from our modem 13,000 square foot facility in 
Ft. Lauderdale, Florida. 

When quality c ounts...count on Optoelectronics. 

MODEL 8010 1 GHz 

17 7 ,...,.,. ",,, 

I0. LI LI LI 0 LI U. 0 

! 
Ü. LÌ LI U Lá LI Ijf, Ú 

.orsa w .r 1 

11[[[11111;. 

1. OLI. HOLD aut .,/ 1/ ,y 
00 loo I111 

eals.rr/se MIMI -.IMO 

' 100% U.S.A. FACTORY ASSEMBLED 
100% PARTS & LABOR YEAR GUARANTEE 
CERTIFIED NBS TRACEABLE CALIBRATION 
EXTERNAL CLOCK INPUT 

DISPLAY HOLD FUNCTION 
9 RED LED DIGITS .4" HIGH 
.1 Hz RESOLUTION 
0.1 PPM 10 MHz TCXO TIME BASE 

COMPACT SIZES -7010- 1 -3:.," Hx4 -'." Wx57' : "D 8010- 

LAB /PORTABLE -AC ADAPTER INCLUDED 
1 MEGOHM & 50 OHM INPUTS 
STATE- OF- THE-ART LSI DESIGNS 
COMPREHENSIVE USER MANUAL PROVIDED 

3" H x 7-' : " W x6-' : "D 

MODEL PRICE 
RANGE 
10Hz to 

LED 
DIGITS 25 -250 MHz 

SENSITIVITY 
50 OHM INPUT 

250 -450 MHz ' 450 MHz -1GHz 

fil -Z INPUT 
10Hz - 60 MHz 

GATE 
TIMES 12 MHz 

RESOLUTION 

60 MHz MAX. FR£O. 

TCXO TIME BASE 

20 -40 C FRED. 

EXT 
CLOCK 
INPUT 

NI -CAD 
BATT 
PACK 

7010 
' 7010.1 

145.00 
225.00 600 MH; 9 5-20 mV 10-30 mV 20-40 mV 

to 600 MHz 
1-10 mV 131 .1.1.10 SEC .1 Hz 1 Hz 

P) Hz 
600 MHz 

1 PPM 
0.1 PPM 

10 MHz 
YES 

OPTION 
$25. 

YES 
JPTION 

$15. 

8010 
8010.1 

325.00 
405.00 1 GHz 1-10 mV 5-20 mV 10-25 mV 1-10 mV 01 -20 SEC .1 Hz 1 Hz 

13 Hz 
1 GHz 

1 PPM 
D.1 PPM 

10 MHz 
YES 
STD 

YES 
OPTION 

139. 

Has precision 0.1 PPM TCXO time base. 

MODEL 7010 

#7010 800 MHz Counter - 1 PPM TCXO 
#7010.1 800 MHz Counter - 0.1 PPM TCXO 

OPTIONS 
#Ni- Cad -701 Ni -Cad Battery Pack & 

charging circuitry 
Installs inside unit 

MEC -70 External Clock input,10 MHz 
MCC -70 Carry Case, Padded Black Vinyl 

r 

MODEL 8010 

$145.00 $18010 1 GHz Counter 1 PPM TCXO $325.00 
$225.00 M8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00 

08010.1 -13 1.3 GHz Counter - 01 PPM TCXO $495.00 

OPTIONS 
#Ni- Cad -801 Ni -Cad Battery Pack & 

$ 15.00 charging circuitry 
S 25.00 Installs inside unit S 39.00 
s 8.95 MCC -80 Carry Case, Padded Black Vinyl $ B.% 

ORDER FACTORY DIRECT CALL TOLL FR 

ACCESSORIES 

MTA -100 Telescope Ant with 
Right Angle BNC S 9.95 

MP -100 Probe. 50 ohm. lx $13.95 
MP -101 Probe, Lo-Paso, 

Audio Usage $16.95 
MP -102 Probe, Hi -Z, 

General Purpose $16.95 

C IRCLE NO. 84 ON FREE INFORMATION CARD 

Optoelectronics inc 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

TERMS: Orders to U.S. and Canada. add 5 á for shipping. handling and insurance to a maximum of $10.00. All other orders add 10 

C.O.D. collection fee $1.00. Orders under $15.00 add extra $1.00 handling. Regular checks must clear before order is shipoed. Florida residents add 4% sales tax. 

FROM FLORIDA (305) 771-2051/2 

www.americanradiohistory.com

www.americanradiohistory.com


AMATEUR RADIO continued 
newest gear. This type of hamfest is great if 
you're in the market for a new radio because 
it's possible to compare specifications and 
get that "hands -on feel" of the competing 
equipment that you're considering for pur- 
chase. Some manufacturers even set up com- 
plete on- the -air stations, allowing you to op- 
erate their gear as you would your own ham 
shack. (Remember to bring along your li- 
cense!) 

Don't be surprised if you become 
"hooked" on the spot by a particularly fine 
piece of equipment that you're able to in- 
spect and try out. If you find yourself sold on 
the gear, you'll find that it's often possible to 
buy the equipment at a substantial discount, 

either directly from the manufacturer or 
from a dealer. You'll save on shipping costs 
and sometimes even sales tax as well. 

Contests of every description are popular 
hamfest activities. These include QSL card 
design contests, Morse code sending and re- 
ceiving proficiency matches, homebrew- 
equipment construction competitions, and 
even humorous events such as "left -foot CW 
sending" contests. Some hamfests award 
door prizes to the oldest and youngest hams 
present, the most -recently -licensed ham, the 
ham that's traveled the farthest to attend, 
and the largest all -ham family in attendance 
at the hamfest. 

Reflecting the upsurge in interest in corn- 

A P PRODUCTS' faster and easier 
reach to outboard logic. 

A P PRODUCTS' Logical Con- 
nections are the answer to 
"faster and easier" connec- 
tions between 16, 24, and 
40- contact DIPs and any 
remote logic-testing device. 
Each unit is a complete, tested 
and ready -to-use cable 
assembly with the test clip 
installed on one end while the 
other end of the 18" flat ribbon 

Order from your A P distributor 
today. For the name of the 

distributor nearest you call 
Toll -Free 800 -321 -9668. 

Send tor our complete A P catalog, 
The Faster and Easier Book. 

Faster and Easier is what were all about. 

cable is available with either 
an open end or a DIP plug. 
The test clip termination end is 
a pair of single -row socket con- 
nectors which attach to the pins 
of an A P test clip. A 1 -112" cable 
loop between connectors 
allows for free actuation of the 
test clip, and probe holes in the 
backs of all connectors provide 
access to individual lines. 

A P PRODUCTS 
INCORPORATED 
1359 W. Jackson St. 
Painesville, Ohio 44077 
Phone: [216] 354 -2101 

In Europe, contact A P Products GmbH 
Baeumlesweg 21 D -7031 Weil 1 Germany 
Phone: [07157]62424 TLX: 841 07 23384 

For one typical application of an A P Logical Connection, see article in this issue on page 69 
CIRCLE NO.8 ON FREE INFORMATION CARD 
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puters and microprocessors, most hamfests 
include a healthy display of computer equip- 
ment and software alongside familiar ama- 
teur gear, and many hamfests are really 
combination ham and computer events. 
Don't be surprised to see sophisticated com- 
puter interfaces that allow one to send and 
receive Morse code automatically, display- 
ing the characters sent (by means of a key- 
board) and received on the computer's video 
display, not to mention equipment that does 
the same for RTTY signals. Indeed, some of 
the more computer- oriented meetings have 
become more "computer events" than actual 
hamfests! 

The Big Times. At the top of the hamfest 
tree are the major amateur conventions. 
These are usually sponsored by or in some 
way affiliated with the American Radio Re- 
lay League (ARRL), the national associa- 
tion of radio amateurs. ARRL conventions 
are conducted on division and state levels, 
and a national convention is held each year, 
in different cities on a rotating basis. These 
events are a cross between less- formal ham- 
fests and formal business conventions. Most 
regular hamfest activities are present, al- 
though swapping and horse -trading usually 
take a back seat to technical seminars and 
manufacturers' displays. The most signifi- 
cant difference is that business meetings, 
membership sessions and the election of offi- 
cers can be held. Normally, these affairs run 
two or three days. 

Last year's national ARRL convention 
was held in July at the Baton Rouge Centro - 
plex, a first -class civic center, auditorium 
and convention complex on the bank of the 
Mississippi River. The national convention's 
activities are representative of most of the 
larger ham conventions, so it's worthwhile to 
mention some of the activities included. 
There were more than 25 technical and oper- 
ating forums, spouses' and children's tours, a 
hospitality suite for the spouses, breakfast 
and luncheon meetings, a formal banquet, 
an FCC question- and -answer session, 
ARRL membership and directors' meetings, 
and even church services -conducted by 
ham clergymen, of course. A very special 
feature was the Saturday- midnight mystical 
initiation of amateurs into the "Royal Order 
of the Wouff Hong," a semisecret, fraternal 
amateur association dating back to at least 
1923 and dedicated to the memory of the 
League's founder, the late Hiram Percy 
Maxim. Capping the closing day's activities 
for hams who felt themselves particularly 
lucky were the main prize drawings -a fea- 
ture popular at all of the larger hamfests and 
at a number of the smaller ones as well. 

Manifest Locations. Where are all of 
these social activities held? Just about every- 
where that hams live! Some of the larger and 
more famous events are the Dayton, Bir- 
mingham, Atlanta, SAROC (Nevada), and 
Jackson's Mill Hamfests. Most ARRL divi- 
sions and state groups sponsor annual events, 
and the 1980 annual ARRL convention will 
be held in Seattle. 

Attending hamfests, swap meets and ama- 
teur radio conventions is an excellent way to 
get a single -dose "maximum exposure" to all 
aspects of ham radio. And, if your own radio 
club doesn't sponsor such an event, try to get 
one going. Remember -hamfests are fun! 0 

POPULAR ELECTRONICS 
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SEE YOUR DEALER TODAY 

(tf " AtJ!) !Ill i Niir,i/ .,I 

`Firestik' 
THE FUEL -SEEKER" 

DON'T TAKE NO FOR AN ANSWER!! 
THE #1 WIRE -WOUND AND MOST 
COPIED ANTENNA IN THE WORLD! 

Rugged, Shatterproof Fiberglass .. . 

B 
Antennas and accessories for marine, RV. 

truck. auto, van and motorcycles. etc 
SIX COLORS 

Clear, Spun -Gold. 
Silver -Gray, Black. Red and White. l A 

Watch for the New Film 

SMOKEY and the BANDIT II 
starring BURT REYNOLDS 

and 'Firestik' Antennas! 

f I 

A TOUCH OF CLASS! 

,S Outside 
MI Vehicle 

Inside 
Vehicle 

tep_ 

---Y 

ANTENNAS IIIe6r6UMFR' 

DISCO-01U i WHOP 

ant_A ET HA.n F SE( )W , , 

SEND FOR FREE CATALOG 

'Pirestike" Antenna Company 
2614 East Adams/Phoenix, AZ 85034 

Name 

Street 

City 

State Zip 

Serving the CB and 
Communications Market Since 1962. 

5 -YEAR REPLACEMENT WARRANTY 
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Make Custom S -100 Boards 

EASY... with VECTOR 8800R2 
+Positive Photo Resist coating over 
2 oz. copper on 2 sides. 

Accurate S -100 standard size (5.3 
in. x 10 in.) with pre- etched gold 
contacts, 50 per side, 0.125 sp. 

2 mylar sheets and strong etching 
bag supplied free with 8800R2. 
Expose with sunlamp - No camera 
or darkroom needed. 

copper free borders both sides 

+positive photoresist coating 
over copper and contacts both sides 

J1l111111ll1ll1t11lllllllll1111 18h111111Iflllll 

$1 9.95 ea. 

Simply expose board to film master 
image, etch and drill holes. Film may 
be photographically prepared or home- 
made using clear mylar supplied. 
Make circuit art work with Vector 
R407 rub transfer art work set ($2.65) 
or use alternate stick on tape. If not 
available locally factory order - include 
$3,00 shipping, U.S. only. 
prices subject to change without notice 

V EC U aecrOfl1Cû1nipa ll/ 
12460 Gladstone Ave. 

700979 Sylmar, CA 91342 
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Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A " -at $129.95 -ts your starting point. 

Starting at just $129.93 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer /85 
can be your beginner's system, OEM controller, or IBM - 
formatted 8" disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand In small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities -a corn- 
puler which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible) -a computer which 
features onboard S -100 bus expansion -plus instant conver- 
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard IBM- formatted 8" disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines...developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 
Explorer /85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor /operating 
system, and an 8155 ROM -I /O -all on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -100 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes e perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 

I /O: provisions for 25 -pin 
(DB25) connector for terminal 

Level "A" at $129.95 is a serial I /O, which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- ...provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard /dis- 
troller use. play ...cassette tape recorder in- 
put ...cassette tape recorder output ...cassette tape control 
output ...speaker output... LED output indicator on SOD 
(serial output) line... printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter /Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM /ROM. Features include tape load with labeling ...tape 
dump with labeling...examine /change contents of memory 
...insert data ...warm start ...examine and change all 
registers... single step with register display at each break point, 
a debugging /training feature...go to execution address... 
move blocks of memory from one location to another... fill 
blocks of memory with a constant ...display blocks of memory 
...automatic baud rate selection... variable display line length 
control (I -255 characters /line)...channelized I/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling...examine /change contents of mem- 
ory ...insert data... warm start _. examine and change all 
'neap -- -- affin m s - 

Netronics R &D Ltd., Dept. PE -6 
333 Litchfield Road. New Milford, 06776 
Please send the ¡tents checked below- plus S2 p&h. 

Explorer /85 Level "A" Kit (ASCII Deluxe Steel Cabinet for ASCII 
Version), 5129.95 plus $3 p&h. Keyboard /Terminal, $19.95 plus $2.50 

Explorer /85 Level "A" Kit (Hex p&h. 
Version), $129.95 plus S3 p8th. Power Supply Kit (t 8V ® 5 amps) 

Bk Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus S2 
tape, $64.95 postpaid. p&h. 

8k Microsoft BASIC in ROM Kit Gold Plated S -100 Bus Connectors, 
(requires Levels "B," "D," and "E "), 
$99.95 plus $2 p&h. 

Level "B" (S -100) Kit, $49.95 plus 
$2 p&h. 

Level "C" (S -100 6-card expander) 
Kit, $39,95 plus $2 p&h. 

Level "D" (41i RAM) Kit, $69.95 
plus $2 p&h. 

Level "E" (EPROM /ROM) Kit, 
$5.95 plus 50e p&h. 

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 pith. 

ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 -C or 20 ma. I /O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. 

Lo Hex Keypad /Display Kit, $69.95 

By Netronios 

registers... single step with register display at each break point 
...go to execution address. Level "A" In the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /D'splay. 

Hex Keypad /Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad /Display. register and status information. 

Level "B" Specifications 
Level "B" provides the S -100 signals plus buffers /drivers to 
support up to six S -100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks... address and data bus drivers for 
onboard expansion... wait state generator (jumper selectable), 
to allow the use of slower memories... two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
5 -100 cards directly into the 
motherboard. Both cage and 

Explorer /85 with Level cards are neatly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5 -card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 

Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0080 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer /85 Applications Pak! 
Experimenter's Pak (SAVE $12.501 -Buy Level "A" and Hex 
Keypad /Display for 5199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.45) -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE $41.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S -100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE $89.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5 -1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5 -1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical 

Assistance, Etc. Call (203) 354 -9375 

$4.85 each, postpaid. 
RF Modulator Kit (allows you to 

use your TV set as a monitor), $8.95 
postpaid. 

16k RAM Kir (S -100 Board expands 
to 64k). $199.95 plus $2 p&h. 

32k RAM Kit, $329.95 plus $2 pith. 
48K RAM Kit, $459.95 plus S2 pith. 
64k RAM Ki1,4589.95 plus S2 pith. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus $2 pith each. 

Intel 8085 cpu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, 51.90 each or 3 for $5, postpaid. 

12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 pith. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 

85 (includes 3 drive S -100 controller, 
DOS, and extended BASIC with per- 

sonalized disk operating system- iusi 
plug it in and you're up and running I). 
$699.95 plus $5 pith. 
OPower Supply Kit for North Slur' 
Disk Drive, $39.95 plus $2 pith. 

Deluxe Case for North Star Disk I 
Drive, $39.95 plus $2 pith. 

Experimenter's Pali (see above), 
$199.90 postpaid. 

Student Pak (see above), 5319.85 I 
postpaid. 

Engineering Pak (see above), I 
$514.75 postpaid. 

Business Pak (see above), 51599.401 
postpaid. 

Total Enclosed $ 
(Conn. res. add sales tax) By- 
0 Personal Check M.O. /Cashier's I 
Check Visa Master Charge' 

(Bank#_ - - -) 
Acct. N 

Signature Exp Date 
Print 
Name 

Address 

City 

State 7ip 
me Send Me Information Is J 

I 
I 
I 

I 
-I 
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They look expensive. 
They sound expensive. 

But they're not because you 
build them yourself. 

dI. 

The Magnificent Schober Electronic Organs. 
Imagine the pride and joy of owning one of the world's great organs. And for up to 
50% less than an instrument of comparable sound and quality. Schober organ 

I kits come in 5 different styles and sizes to fit your musical taste and budget. 
Mail this coupon today for free information. 

The Schober Organ Corp., Dept. PE -90 
43 West 61st Street, New York, N.Y. 10023 

Send me free catalog. I 
I Name 

Addess 

i_.._c;;: 
State Zip 
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'SAVE!" 
MONEY TIME FREIGHT 

. 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 
FACTORY SEALED CARTONS - 
GUARANTEED AND INSURED. 

SAVE ON NAME BRANDS LIKE: 

PIONEER SANSUI 

KENWOOD DYNACO 

SHURE SONY 

MARANTZ KOSS 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 
BY MAIL FROM 

illinou audio 
BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312 -664 -0020 
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Price Without Sacrifice. 
HITACHI V302 &V-152 
Put a proven Hitachi dual -trace oscilloscope on your bench 
for as little as $695. Our V -152 15MHz model includes un- 
precedented sensitivity (1 mV /div.)...10X sweep magnif- 
ication...front panel XY operation...trace rotation...Z -axis 
input...and more. Need greater bandwidth? Our V -302 
model is the only 30MHz dual -trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2 -year warranty...the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details. 

H itach i...The measure 
of quality. 

V -152 15 MHz Dual Trace ... $695* 
V -302 30 MHz Dual Trace ... $945* 
*Probes included. 

cö HITACHI 
Hitachi Denshi America.Ltd. 
175 Crossways Park West 
Woodbury, NY 11797 
(516) 921 -7200 
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English Broadcasts Audible in No. America 
by Glenn Hauser 

TIME' 
CDT 

TIME 

UTC /GMT STATION QUAL.= FREQUENCIES, kHz' 
o 

4:004:15 a.m. 0900 0915 BBC A 15070, 11955, 11750, 9640, 

9510, 6195 
4:00-4:15 a.m. 0900 -0915 R. Japan' B 9505 
4:00-4:30 a.m. 0900 -0930 NSB, Tokyo C 6115 (exc. Sun.) 
4:00-4:30 a.m. 0900 -0930 V. of Vietnam C 12033, 10040, 7470 

4:00-5:30 a.m. 0900 -1030 R. Australia' B 15145 or 9670 
4:00-6:00 a.m. 0900 -1100 AF RTS- Washington A 11805, 9700, 9575, 6030 
4:15-6:00 a.m. . 0915 1100 BBC C 17790, 17695, 15070 
4:30-5:30 a.m. 09301030 V. of Germany C 17780 
5:005:15 a.m. 1000 -1015 UN Radio A 15250, 11090-LS8 t 9565, (Sat. only) 
5:005:30 a.m, 10001030 R. Japan B 9505 
5:00-5:30 a.m. 1000 -1030 R. Korea C 11725, 9570, 9525 
5:00.5:30 a.m. 1000 -1030 V. of Vietnam C 12033, 10040, 7470 
5:00-fade out 1000. R. Australia B 6045,5995 
5:00-11:02 a.m. 1000 -1602 ABC, Perth B 9610 
5:30-6:30 a.m. 10301130 Sri Lanka Br. Corp. C 17850, 15120, t 1835 (not all Eng.) 

5:30-7:00 a.m. 10301200 V. of Asia, Taiwan D 5980 (Sun 1030. 1040) (time varies) 
5:30-8:00 a.m. 10301300 CBC Northern Service B-C 9625, 6065 (not all English) 

5:55.6:55 a.m. 10551155 R. Thailand C 11905, 9655 
6:00-6:15 a.m. 1100 -1115 R. Japan B 9505 
6:00-6:30 a.m. 1100-1130 R. Mogadishu D 9585 
6:00-6:56 a.m. 11001156 R. RSA C 25790, 21535 
6:007:45 a.m. 1100 -1245 TWR- Bonaire A 15255 (Sat. 1330, Sun-1415) 
6:00-7:50 a.m. 11001250 R. Pyongyang C 9977 
6:00-8:00 a.m. 1100 -1300 R. Australia A 9580 
6:00.8:30 a.m. 1100.1330 BBC A-B 25650, 21710, 21660, 21550, 

(11775, 1100.1130 + 1300.1330 only) 
11750, 9510, 6195 

6:00.9:00 a.m. 1100.1400 R. Moscow B 17810, 15150, 15130, 12010 

(9600+600 via Cuba) 

6:009:00 a.m. 1100 1400 4VEH, Haiti B 11835, 9770 

6:00-10:00 a.m. 11001500 VOA B 11715, 9565 

6:00-11:00 a.m. 11001600 AFRTS Washington A 15430, 15330, 11805, 9700 

6:15-6-30 a.m. 11151130 Vatican R. C 21485, 17840 (not Sun.) 

6:306:45 a.m. 1130 1145 R.R.I. Yogyakarta C 5046 

6:30-6:50 a.m. 11301150 R. Nacional, Angola D 11955, 9535, 7245 

7:00-7:15 a.m. 12001215 R. Japan B 9505 

7:00-7:15 a.m. 1200 -1215 V. of Kampuchean People C 11938, 9694 

7:007:20 a.m. 1200 -1220 Vatican R. B 21485 (not Sun.) 

7:007:30 a.m. 12001230 Kol Israel C 25640, 17612.5 

7:007:30 a.m. 1200.1230 R. Tashkent C 15460, 15125, 11925, 11730 

7:00-7:45 a.m. 1200 -1245 V. of Germany B 21600, 17875, 17765, 15410 

7:00-7:45 a.m. 12001245 R. Berlin International C 21540, 21465, 17700, 15165 

7:001:55 a.m. 1200 -1255 R. Peking B 15520, 15300 t 
7:008:00 a.m. 1200 -1300 V. of Turkey C 17820, 11800 

7:00-8:00 a.m. 1200 1300 HCJB, Ecuador A 26020, 15115, 11740 

7:15-7:30 a.m. 1215 -1230 V. of Greece D 21455 0, 178351, 11730 

7:20-7:50 a.m. 1220 -1250 R. Ulan Bator, Mongolia D 12068, 9553 or 6383, 4950 out Sun) t 
7:307:55 a.m. 1230.1255 Austrian R. B 21655 

7,301:55 a.m. 1230 1255 R. Tirana D 11965,9515 

7:308:00 a.m. 1230 1300 R. Sweden C 21690 

7:308:00 a.m. 1230 1300 BBC (English by radio) C 21695 

7.30-10:51 a.m. 1230 1551 WYFR, Family Radio A 21615, 17845 (Sun. only) 

7:45-8:30 a.m. 12451330 R. Korea C 9815 t 

8:00-8:15 a.m. 1300 1315 R. Japan B 9505 

8:008:30 a.m. 1300 1330 R. Finland B 15400 

8:00-8 30 a.m. 1300.1330 R. Bucharest C 17850, 15250, 11940 

8-00 9 00 a.m. 1300 1400 R. Australia C 11705, 9770, 6080 

8:009 30 a m, 1300 1430 HCJB, Ecuador A 26020, 17890, 15115, 11740 

8:0010 50 a.m. 1300 1550 R. RSA B 25790, 21535, 15220 

8:00 a.m.-6:00 p.m. 1300 2300 CBC Northern Service B.0 11720, 9625 (not all English) 

8:15-8:45 a.m. 1315 1345 Swiss R. International C 21570, 21520 

8.30-9:20 a.m. 1330 1420 R. Nederland C 17605 

8:30-9:30 a.m. 1330 1430 R. Finland B 15400 (Sun. only) 

8:30-10 00 a.m. 1330 1500 All India R. C 15335, 11810 

8 30 11 00 a.m. 1330 1600 BBC B C 25650, 21710, 21660, 21550, 

15400 (from 1430), 15070 

8:30 a.m.-5:00 p.m. 13302200 R. Moscow (via Cuba) B 11840 

8:5711:55 a.m. 1357 -1655 V. of Philippines D 11950, 9579 (Sun-1555) 

9:009:30 a.m. 1400 -1430 R. Japan B 9505 

9:009:30 a.m. 1400 -1430 R, Portugal C 21475 (not Sun.) 

9:00-9:30 a.m. 1400 -1430 R. Sweden B 21615 

9:00-9:30 a.m. 1400 -1430 R. Norway B 21730, 17840 (Sun only) 

9:00-9:30 a.m. 1400 -1430 V. Rev. Party, N. Korea D 4557,4109 

9:00-9:30 a.m. 1400.1430 R. Tashkent C 15460, 15125, 11925, 11730 

9:00-9:45 a.m. 14001445 R. Berlin International C 21540, 21465, 17700 

9:00-10:00 a.m. 14001500 R. Moscow B 17810, 15150, 15130, 12070, 12010, 

11790, 9790, 9580, 7170 

9:00-10:00 a.m. 1400 1500 V. of Indonesia C 15200, 11789 

9:00.12:30 a.m. 14001730 R. Australia C 17795, 9770 

9:30-10:00 a.m. 14301500 R. Finland B 21475, 15400 

9:30-10:25'a.m. 1430 -1525 R. Nederland B 21480 

9:30-11:00 a.m. 14301600 HCJB, Ecuador A 26020, 17890, 15115 

9:30-11:00 a.m. 1430 1600 Burma Br. Ser. D 5985, 5040 

JUNE 1980 

DISCOUNT 
PRICES. 

Top Quality 
Money -Back Guarantee 

All Factory Prime 
MICROPROCESSOR IC'S 

nuA 
80800....... .. 5 50 

8085A 
Z8001 189JIi 
78002 1'3900 2901 

MICROPROCESSOR SUPPORT IC'S 
Z80-Pt0 

+:+u Z80A-P10 
,'49 Z80-CTC 

175 Z80A-CTC 
225 Z80-0MA 
4 75 ZBOA-0MA 
4 91r Z801 SIO 0 

595 Z80A-SIO 0 

1950 Z80 SIO r1 

570 Z80Z-SIO 1 

1950 Z80-S10,2 
1950 ZB0ASI0 2 

4 75 6860 
190 6520 

90 6522 
:10 6532 

C21.: 

821r. 

8274 
8226 
8228 
8238 
3251 
8253 
8255 
8257 
8259 
6810 
6820 
6821 
68`,1 

6852 

8.95 

6 95 
825 
695 
r 

MEMORY RAMSPROMSEPROMS 
21146-450 ns.. 4.50 0101 02,0 a-, 

21140-200 ris 595 21002-250 ns 

4044-450 ns 425 21002-450r5 
4116-200 ns 795 2111-450 ns 

4116-150ns 1295 2112-450 ris 

4096-5 350 2147-85 ns - 

MCM 6604 AC 3 50 2708-150 ns. _. 8 95 

: 6-050 ns 

.. . . 450 [is 7-_, 

SOUND GENERATORS 

UARTS 

LINEAR 

249 
11 95 

3.95 AY-3-1015A 510 
650 101602A 350 

LM 340T Series 1 15 

32 LM 3875-8 99 

32 LM 393N-8 99 

LM 2*075-8 25 LM 3900N-14 58 

LM 307H 25 LM 39098-8 99 

LM 3086 75 LM 739DC-14 99 

LM 311N-8 59 LM 741CN-I4.... ,,......19 
LM 31911 90 LM 74 7019-14 59 

LM 320K Seres 1 35 RC 15566B-8 1 25 

LM 320T Series 1 15 LM 4250CH 95 

LM 323K 4 95 CA 31300 2.25 

LM 33919-14 98 LM 41368-14 95 

LM 340K Seres 135 LM 383T 1 25 

SOCKETS 
Low Wire Wrap ++3 

Profile Gold Tin 

Low Wire Wrap =3 
Profile Gold Tin 

A Pm 14 49 29 22 Pa, 28 99 69 

14 Pin 16 57 37 22 Pin 16 99 70 

16 Pm 20 61 41 24 Pin 36 1 10 85 

18 Pin 10 89 59 28 Pin 39 1 39 r I r 

28 99 69 40 Per 55 1 75 ' E 

SPECIALS OF THE MONTH 
While Supply Lasts 

[I,L Ir146L HAM 102481 -29 ns 

AM 3705 PMOS 8 -Ch Multiplexer 

MM 500H Dual 25 -0:1 Shot Register 

TR1671 Asyn. -Sync Receiver - Transmtler 

95890 HI-Speed Drs 10 11 Prescaler 

MCT6 Dual Opto Isolator 1500V 

ICL 7107 CPL 31:-Digd A 3 Dons LED 

AY -5 -2376 Keyboard Encolder 88 Keys 

AY -5 -3600 Keyboard Encoder 90 Keys 

1488 or 1489 Liner Carver Receiver 

18 -Pin Low Profile Sockets End 

HOW TO ORDER - 

Wu ieserve ..nrn 

rer+n suorar ,r e Wr arF nm ,PSnnn,nev kn .i 
`ENf1{ of: OUnrn-rFFLVEn' r . Express, Inc. 

80 E. Edinger, Unit PE 
anta Ana, CA 92705 

(714) 558 -3972 
'Have you kissed your computer 

CIRCLE NO. 140N FREE INFORMATION CARD 
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TrHEDHM' 
Build the World Famous 
CHROMA -CHIME 

KIT Give your friends a 
warm welcome. Yes, 
think how delighted 
and amazed they 
will be to hear 
the musical 
Chroma -Chime play 
when they press 
the front door bell! 

The Chroma- 
Chime uses a 
microcomputer 
to play 24 
well -known tunes 
instead of the regular 
ding -dong bell or buzzer. This British designed 
unit uses a Texas Instruments TMS 1000 special) 
programmed with a complete repertoire of 
tunes built in The kit is simplicity itself for ease 
of construction. Absolutely everything needed 
is supplied, including: 

-3h Resistors, Capacitors, Diodes, 
Transistors, I.C. Socket and 
all hardware 

* Texas Instruments TMS 1000 
microcomputer 

-)E Comprehensive kit manual with 
full circuit details * Ready drilled and legended 
PCB Included 

Y 

When built, simply substitute for your old door 
chime a bell nc additional wiring needed, can be 
operated either horn a 16 volt AC transformer or 
from two regular 9 volt batteries 

Plays 24- well -known tunes including: 
Star Spangled Banner 
William Tell Overture 
Greensleeves 
Mozart Sonata 
Oh come all ye faithful 
plus many other popular favourites. 

* No previous microcomputer experience 
necessary 

* All programming retained Is on chip ROM 
-3E Fully guaranteed. 

TMS 1000 N-MP0027A 
Microcomputer chip 
available separately if 
required. Full 24 tune device supplied 
with data sheet and fully guaranteed 
only $12.50 incl. p & p. 

To order. send either a personal check or money 
order, alternatively we can deduct from your Visa 
or Master Charge account 

Absolutely no risk, money back it not delighted 
$3995 inclusive of air mail, direct to the USA 
Delivery may take 14 to 28 days 

Ordering from the UK is just like any other place in 
the USA 10,000's already sold! 

To: CHROMATRONICS, RIVER WAY, PE -8O 
HARLOW, ESSEX, ENGLAND. 

IOur phone (01144) 279 418611 

Please send me kits 

INAME 

IADDRESS 

enclose checks value $ 

or debit my Via /Master Charge account no. 

LT.1 IM TIJ I I I I I 

IÌl)frlf( 

ISignature 
Dealers note Available in kit or 
ready built from - Timely Products 

LSales Inc Chicago Tel (3121 263 6231 65-27 -41 

CIRCLE NO. 11 ON FREE INFORMATION CARD 

9:30 a.m.-5:00 p.m. 

9:35-10:20 a.m. 

10:00-10:15 a.m. 

10:00-11:00 a.m. 

10:00-11:00 a.m. 

14302200 
1435 1520 

1500 1515 

1500 1600 

1500 1600 

UN Radio 

R. Nepal 

R. Japan 

V. of Rev. Ethiopia 

BBC 

21670, 15410 when in session) 

3425 or 7105 or 9590 

9505 

9560 

17830, 15260 (Sat, Sun) 

10:00-11:90 a.m. 15001600 R. Moscow 12070,12010,11790,11870, 
9790, 9580, 7170 

10:00-12:30 a.m. 15001730 BSHKJ, Jordan 9560 
10:30-11:00 a.m. 1530 1600 R. Afghanistan 4775 
1010-11:00 a.m. 1530-1600 R. Yugoslavia 15300, 15240 

10:3011:00 a.m. 1530 1600 Swiss R. International 21570 
10:30-11:15 a.m. 1530 -1615 NSB, Tokyo 9595, 6055 (exc. Sun) 

10:30-11:30 a.m. 1530 1630 V. of Vietnam 12033, 10040, 7470 

10:45-11:00 a.m. 1545 -1600 R. Canada International 17820, 15160 

11:00-11:15 a.m. 1600 1615 R. Japan 9505 
11:0011:15 a.m. 1600 1615 R. Pakistan 21155, 21635, 21486, 17910, 17660 t 
11:00-11:30 a.m. 1600 1630 R. Korea 11830, 9720 

11:00-11:30 a.m. 1600 1630 R. Norway 15175 (Sun only) 
11:00-12:00 a.m. 1600 -1700 R. Moscow 15210, 12070, 12010, 11870, 11790 

11:00 a.m. 12:09 p.m. 1600 1709 BBC 21710, 21550, 17880 

11:00 a.m.-1:00 p.m. 1600 1800 A F RTS -Wash ington 17765, 15430, 15330, 11805 
11-00 a.m. 6:00 p.m. 7600 2300 VOA 26040, 21485, 17870, 17710, 

15445, (15410 to 2200) 
11.05-11:55 a.m. 1605 1655 R. France International 25820, 21675, 21620, 21580, 17860, 

17850, 17720, 15315, 15300 

11.10-11:55 a.m. 1610 1655 ORT, Belgium 17730 t 

11:30 a.m. 1630 R. Singapore 11940 (fade-in time varies) 

11:45-12:00 a.m. 1645 1700 R. Canada International 17820, 15325 

12.00-12-15 p.m. 1700 1715 R. Japan 9505 
12:00-1215 p.m. 1700 1715 Vatican R. 17900 

12:0012:30 p.m. 1700 -1730 R. Pakistan 15470, 11675 
12:001:00 p.m. 1700 1800 HCJB, Ecuador 26020, 21480, 17790 t 
12:00 1:00 p.m. 1700 -1800 WYFR, Family Radio 21615, 15160 
12 00-1 00 p.m. 1700 1800 R. Moscow 15210, 12070, 12010, 11870, 11790 

12.09-12:45 p.m. 1709 1 74 5 BBC 17830, 15260 (Sat & Sun only) 
12 15.1:05 p.m. 1715 1805 V. Of Germany 21600 

12453:00 p.m. 17452000 BBC 17705, 15400, 15070, 12095 

(11820 from 1800) 

12:45 5:30 p.m. 17452230 All India R. 11620 

1:OO.1:15 p.m. 18001815 R. Japan 9505 
1 001:30 p.m. 1800 1830 R. Canada International 21630, 17820, 15260 

1:001:30 p.m. 1800 1830 R. Norway 15175 (Sun only) 
1:001:45 p.m. 1800-184 5 R. Korea 15255, 11830 

1 00.2:00 p.m. 1800 t900 V. of Vietnam 15012, 10040 

1.00 2 00 p.m. 18001900 R. Moscow 15210, 12070, 12050, 12010, 

11870, 11790 

1:002:00 p.m. 1800.1900 WYFR, Family Radio 21615, 15425 

1.00-2:90 p.m. 1800 1900 V. of Nigeria 15119, 15185 

1:00-2:00 p.m. 1800.1900 R. Uganda 15250 

t 00-3:00 p.m. 1800 -2000 R. Australia 11800 or 15200, and 21630 t 

1:00-4:00 p.m. 1800 2100 R. Kuwait 11665 t 
1.00-5.00 p.m. 1800 -2200 B.S.K. Saudi Arabia 11854 

1 005.00 p.m. 18002200 A F RTS-Washington 21570, 17765, 15430, 15345, 15330 

1:00 p.m. 1. 25 a.m. 1800.0625 R. New Zealand 15345, 17860 w 11835 

1:15-1:45 p.m. 1815 1845 Swiss R. International 21585, 17830, 17760 

1:162:15 p.m. 1815.1915 R. Bangladesh 15285, 11765 (both vary) t 
1.301:35 p.m. 1830.1835 UN Radio 21670, 19505 -558, 15410 (Fri) 
1.30-2:00 p.m. 1830.1900 V. of Revolution, Guinea 15308 (varies) (Mon and Fri) (irregular) 
1:302:30 p.m. 1830.1930 V. of Iran 9022 
1,45-2:00,r.m. 1845-1900 R. Senegal 11895 
1:452 15 p.m. 1845 -1915 Sri Lanka Br. Corp. 17850, 15120, 15115, 11870 

2:00-2:10 p.m. 1900.1910 R. Tahiti 15170, 11825 (exc. Sun) 
2:00-2:15 p.m. 1900 -1915 R. Japan 15270 

2:00-2:30 p.m. 1900.1930 R. Canada International 17875, 15325 

21630, 17820, 15260 
2:00-2:30 p.m. 1900 -1930 R. Afghanistan 15076 (varies) 

2:00-3:00 p.m. 19002000 HCJB, Ecuador 26020, 21480, 17885, 15405 t 
2:003:00 p.m. 1900-2000 R. Moscow 15210, 12050, 12010, 11870, 11790 
2:00-5:00 p.m. 1900 -2200 WYFR, Family Radio 21615, 21525, 15130 
2:454:15 p.m. 1945 -2115 R. Free Grenada 15104 (time varies and irregular) 
3:00-3:15 p.m. 20002015 R. Japan 15270 
3:00-3:30 p.m. 2000 -2030 R. Algiers 15230, 15157, 11810, 

11646 or 11615, 9610,1 
3:003:30 p.m. 20002030 R. Canada International 17875, 17820 
3:00-3:30 p.m. 2000-2030 Kol Israel 21675, 17645, 11610 
3:00.4:00 p.m. 20002100 R. Moscow 15210, 15180, 12050, 12010, 

11870, 11790 
3:00-4:15 p.m. 20002115 BBC 21710, 17840, 15260, 15070, 6175 
3:00-11:00 p.m. 2000 -0400 R. Moscow (via Cuba) 600 
3:104:40 p.m. 2010 -2140 R. Habana Cuba 11920 
3:304:20 p.m. 20302120 R. Nederland 21640, 17695, 17605, 15220 
3:30-4:30 p.m. 2030-2130 V. of Vietnam 15012, 14992, 113040 

3:304:30 p.m. 2030 -2130 V. Turkey 11955 
3:504:00 p.m. 2050 -2100 R. Free Europe 15290 t (Fri.) 
3:504:40 p.m. 2050 -2140 R. Habana Cuba 17750, 9770 
4:004:15 p.m. 2100 -2115 R. Japan 15270 
4:004:45 p.m. 2100 -2145 R. Nacional, Venezuela 15400 (irr; time + freq. vary) 
4:004:50 p.m. 2100 -2150 R. RSA 21535, 17780, 15155 
4:00-5:00 p.m. 2100-2200 R. Andorra 6215 (Sun, only) 
4:00-5:00 p.m. 2100 -2200 V. of Nigeria 15185, 15119 
4:00-5:00 p.m. 21002200 R. Moscow 17720, 15180, 12050, 12010, 9500 

POPULAR ELECTRONICS 
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4:00-6:00 p.m. 2100 -2300 CBC Radio A 17875, 15325 (Man. - Fri.) 

4:15-5:00 p.m. 2115 -2200 BBC A 21710, 15420, 15260, 15070, 6175 

4:15-7:00 p.m. 2115-2400 R. Free Grenada B 15045 (time varies) 

4:30-5:00 p.m. 2130 -2200 R. Canada International A 17820, 15150, 11945 (17875, 
15325 Sat /Sun. only) 

4:30-5.00 p.m. 2130-2200 KGEI, San Francisco C 15280 

4:30-5:00 p.m. 2130 -2200 HCJB Ecuador C 26020, 21480, 17735, 15405 t 
4:30-5:00 p.m. 21302200 R. Sofia 8 15135, 11750 t 
4:30-5:30 p.m. 2130 -2230 R. Baghdad C 9745 

4:40-5:40 p.m. 21402240 V. of Free China C 17890, 15270, 11825 

5:00-5:15 p.m. 2200 -2215 R. Japan C 17755, 15230 (via Portugal) 

5:00-5:30 p.m. 2200 -2230 V. Chile B 17798, 17791, 15150 t 
5:00-5:30 p.m. 2200 -2230 R. Norway C 17795, 15345, 15175 (Sun. only) 

5:00.5:45 p.m. 22002245 BBC A 21710, 15420, 15260, 15070, 

9590, 6175 

5:00-6:00 p.m. 2200 -2300 WYFR, Family Radio A 21525, 15130, 11855 

5:00-6:00 p.m. 2200 -2300 R. Moscow B 17720, 15455, 15180, 

15140, 12050, 11750 

5:00-6:00 p.m. 2200 -2300 V. of Turkey 8 11955, 9515, 7215 

5:007:00 p.m. 2200 -2400 A F RTS- Washington A 25615, 21570, 15430, 15345, 15330 

5:00-7:00 p.m. 2200 -2400 CBC Southern Service A 9755, 5960 (Mon. -Fri.) 

5:008:00 p.m. 2200 -0100 VOA A 21460 

5:15-5:30 p.m. 2215-2230 R. Yugoslavia 9620 

5:30.6:00 p.m. 2230 -2300 Kol Israel A 21675, 21555, 15582, 

15105, 11637, 9815 

5:45-6:00 p.m. 2245-2300 BBC A 15420, 15260, 15070, 9590, 6175 

5:45-6:00 p.m. 2245-2300 SOD RE, Uruguay 11885, 9515 (time varies) 

5:456:00 p.m. 2245-2300 UN Radio A 15225, 11830 (Fri) 
6:00-6:30 p.m. 2300-2330 R. Japan G 17755 

6:00-6:30 p.m. 2300-2330 R. Korea C 15570, 15375, 11820 t 
6:00-6:30 p.m. 2300 -2330 R. Sweden 8 15275, 11705 

6:00.6:30 2300-2330 R. Vilnius 15405, 11790, 11770 

6:00-6:50 p.m. 2300 -2350 Rdif. Argentina 11710 (Man -Fri) 

6:00-7:00 p.m. 2300 -2400 4VEH, Haiti 11835, 9770 

6:00-7:30 p.m. 2300 -2430 BBC A 15420, 15260, 15070, 11910, 

9590, 9580, 9410, 7325, 

6175, 6120, 5975 

6:00-7:50 p.m. 2300-2450 R. Pyongyang C 9977 

6:00.8:00 p.m. 2300 -0200 R. Moscow A 15425, 15245, 15100, 12050, 

12030, 11960, 11750, 11735, 

9685, 9665, 9600, 9530 

6:00 p-m,-12:06 a.m. 2300 -0506 CBC Northern Service B-C 9625, 6195 not all English) 

6:05-6:20 p.m. 2305 -2320 Austrian R. C 12015, 9770, 5945 (Sun only) 

6:35-6:55 p.m. 2335 -2355 SOD RE, Uruguay C 11885, 9515 (time varias) 

6:45.7:45 p.m. 2345 -2445 R. Japan C 17825, 15270 

7:007:15 p.m. 0000.0015 R. Japan C 17755 

7:00-7:25 p-m, 0000 -0025 R. Tirana B 9750, 7065 

7:00-7:30 p.m. 0000 -0030 Kol Israel A 21555, 15582, 11637, 9815 

7:007:30 p.m. 00000030 R. Norway 15345, 9605 (Mon only) 

7:00-7:30 p.m. 0000 0030 R. Canada International A 9755, 5960 

7:007:55 p.m. 0000 -0055 R. Peking 17855, 17680, 15520, 15120 

7:00-8:00 p.m. 0000 -0100 R. Sofia 15330 

7:00-8:00 p.m. 0000 -0100 AF RTS-Washington A 25615, 21570, 15330, 15345 

7:00-9:00 p.m. 00000200 R. Luxembourg 6090 

7:009'00 p.m. 0000 0200 VOA A 17730, 15205, 11740, 9650, 6 .30 

7:00-12:00 p.m. 0000 -0500 FEBC Philippines 17810 

7:00 p.m.-4:00 a-m. 0000 -0900 UN Radio A 6055 (when in session) 

7:05-8:55 p.m. 00050155 Spanish Foreign R. 11880, 9630 

7:158:00 p.m. 00150100 BRT, Belgium 15385, 15175 1 

7:30-7:50 p.m. 00300050 S06RE, Uruguay 11885, 9515 (time varies) 

7:318:00 p.m. 0030-0100 R. Budapest 17710, 15220, 11910, 9835, 9585 

6105 (Wed., Fri. only) 

7:30-8:00 p.m. 0030 -0100 R. Prague 6055 

7:30-8:00 p.m. 00300100 R. Kiev B 15525, 11735, 9800 

7:30-8-00 p.m. 0030 0100 La Cruz del Sur, Bolivia D 4875 (Mon only) 

7:30-9:00 p.m. 0030-0200 HCJB, Ecuador A 15250 1 

7:309:30 p.m. 0030 -0230 BBC A 15260, 15070, 11835, 11750, 9580, 

9410,7325,6175,6120,5975 
7:30-9:30 p.m. 0030-0230 HCJB, Ecuador B 9745. 11915 

7:50-8:35 p.m. 0050 0135 TWA- Bonaire 11925 

8:00.8:15 p.m 0100 0115 R. Japan 17755 

8:00-8:15 p.m. 0100 0115 Vatican R. 11845, 9605, 6015 

8:00-8:20 p.m. 01000120 RAI, Italy 11800, 9575 or 15315 

8:00-8:25 p.m. 01000125 Kot Israel A 21555, 15582, 11637, 9815 

8:00.8:30 p.m. 0100 0130 R. Canada International A 5960, 17820, 9755 

8:00.8:30 p.m. 0100-0130 R. Budapest B 17710, 15220, 11910, 9835, 

9585, 6105 (not Mon.) 

8:00-8:45 p.m. 0100-0145 R. Berlin International C 11975, 9730 

8:00-8:55 p.m. 01000155 R. Prague 11990, 9740, 9540, 7345, 5930 

8:00.8:55 p.m. 01000155 R. Peking B 17855, 17680, 15520, 15120 

8:00-9:00 p.m. 0100-0200 V. of Free China C 17890, 15345, 11825 

8:00-11:30 p.m. 0100-0200 AF R TS- Washington A 25615, 21570, 15330, 15345 

8:009:00 p.m. 0100-0200 WYFR, Family R. 15130 

8:00.10;00 p.m. 0100 0300 AWR, Guatemala 18266, 12177, 6088 
8100-10:30 p.m. 0100 0330 R. Australia B 21740, 17795 

8:00.11:50 p.m. 01000450 R. Habana Cuba A 11930, 11725 

8:20 p.m.-12:10 a-m. 0120-0510 R. Belize 3285, 834 

8:20-3:50 p.m. 0120-0150 V. of Germany A 11865, 9605, 9565, 9545. 6145, 

5100, 6085, 6040 
8:30 -8:45 p.m. 0130-0145 V. of Greece B 11730, 9655, 9515 
8:30.8:55 p.m. 01300155 Austrian Radio 9770, 5945 
8:30-8:55 p.m. 0130-0155 R. Tirana 9750, 7120 
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w THE ONE -STOP ER MUSIC 
AT WHOLESALE 

SHOP 
PRICES 

THIS MONTH'S 
SUPER SPECIALS! 

CAR STEREO ól ì3 Atli 
sANyo 

.- ASx ea PiONEEIY TTE IN -DASH 
WITH RADIO CASSETTE IN -DASH 

FT -1498 s2s9 90 WITH RADIO 
FT -2400 224 KP -4000 s12990 
(7.489 139 90 KP -3500 144 90 
fT 646 154 90 Ke5005 lao 90 
FT.1490 -2 164 90 K,-0000 154 90 
FT -1495 1n 90 KP -8005 154 90 
FT- 642 94 so KP8500 179 90 
FT -644 10690 03000 18490 

CASSETTE UNDERDASH KE3002 209 so 
9T -1400 E 9590 0E -3000 23490 
FT 1405 114 90 on two 274 90 

JENSEN KP% 9000 204 90 

KP%95as 20990 

J1001 i6,9 CASSETTE UNDERDASH 
Sepa,alesl asa vo KP -27392 2 869 90 

.11065 649 Tra, 19 90 

50 Aan51 62 m 
SPP773 

84 90 

.1033 r6,9 Tna, 1I KP50 104 90 

100 Walls, 78 sa KP -500 129 90 

.1101 14,10 r,1a,- KP 575 9990 
45 Wans1 6250 KP66G 8990 

J1130I4,10 ma, Ir KP -77G 114 90 

50 watts, 28 50 KP.98G 109 90 

J1 k Irme KP %.600 129 90 

wool Watisl 62 50 KP -707G 164 90 

J1124 51, Tna,11. 
78 so 

APPOWER AMPS/EQUALIZERS 
,12 Watts: 939 

71069 R,9 Coe, ÁD320120 Watts) 47 90 
45 Wansl 39 50 AD- 360170 Walls 139 90 

J103716a9 Coa, 11 AD 3015Band EO 1 
94 90 

90 ues, 58 50 AD 50 15 Band ER 1 
159 90 

J107715', coos GM -12112 Watisl 31 90 
45 Warts, 39 50 GMso, 20 Wool 52 90 

J1041 IS'-, Coax N GM 120 1120 Mans) 129 90 
75 Watts! 4e 51 CD 717 Band E9 I 129 90 

We ca the lull line of car m 
equipment by suehnames as 

Sanyo, Craig, Marantz, 
Pioneer, Jenseno AudIan '. 

Write for free Catalog. 

CAR SPEAKERS 
TS-M2 Tweeter 28 907PP 

Ts -T3 lweele, 39 96'PR 
IS 168 Tmee war 84 907PR 

Ts 6946e9 Coax 59 9WPR 

56556,93 Alay 8990/PR 
++.,. 69 93M 

BLANK TAPES i_ . 
1IIa,- 

M ' .-EEL -TO -REEL TAPES Amppmr M 1e, 1L -HO '31800 fi a 3S 
oasipL90 288 ,lem fi 519 BASF pro ll ar 111 C -90 

as 

funfX1o,1,C,90 299 "K' y;p 1800 FT 5 22 

Scotch Lo Morse C903PM 4993 VIDEO TAPES 
swan user 111 c-so 3 29 BETA FORMAT 
Sony LNX C -90 1 6a TOK E -50012 Hou,, 12 95 
Sony Mf %C -m 235 SonnE500 12 Hour, 1295 
Sony Fe,NI /reme 0-90 325 fueE 500 12 Hour, 1295 
roe 0C60 119 Seo. 1.50012 Mort 1250 
TDK DC-90 1 ". 

Sony 1,75013 Houe 17 50 TOCUO 210 
VHS FORMAT 180 

9e Nave/ 4 HOU. ta 95 
OK AD C 60 1 68 

MI( 
aAor ro gds 120N Rouri 1395 

TDK Ao ,217 3 is JVC 1 12014 Hou 13 95 

TENSAC PO 3re S, OHO,o 1a95 
rDNSacaT are s,mcnvK2soraHhan ,.as 

MINIMUM ORDER 12 TAPES-100% GUARANTEED 
Call or write for super low prices on Maxell tapes. 

CARTRIDGES 
Qf 

` - 

audio -technica 
134 95 413055 N 4 455 9 95 C..]u3 

SA 49 95 151ype B9 90 

3o 95 v15 Type III 34 90 

12 95 M95.' 34 m 

SUNTOMI IA95E0 2990 

- '5 95 
M91E0 20 50 

'N 95 
M44E 14 90 

a9 95 
M70EJ 990 

l 95 ©PICKERING 
89 

a 95 
5503000 

45 990 

'4 50 VAS 750 34 90 

2mi- 29 50 97156,' 24 50 

Onri. le 50 10V1500 21 50 

EN/ . - PAC 910 

ACCESSORIES 
DISCWASHER 

Complete System 10 95 

D1shr1 34 95 HEADPH UNE S 
y 995 4ÁA 39 0 leof Rd1 1095 4AAA 4 

Isla) MnStatic Gun 14 95 . EC 34 
Sc SC ISplus Cease, 49s ,,,,, 315C 
Dlsdout 15 95 seen ser Ho414 42 50 

Ra,,bo51er II Radar Detector 82 90 Sennnnsn HE/424 64 50 

Beam Bo. 7M-11 Antenna 14 50 Sen^he,ae, H0420 49 50 
Bea ^'B<.. 1M- 104.,ern, -. 5. ..',. ....r. +.130 -,n 

RECORDS 
Pup, Rock..laur, R &B 
All 7.98 List $4.99 
All 8.98 List $5.49 
All 9.98 List $5.99 

50c addmonal for cassette or a rack. prame foeuln. 

-- 
Mmrmum order 525 00 

WE STOCK THE COMPLETE SCHWANN CATALOG. 

440W TO ORDER: For Immediate shipment, und money order or 

cemlled check. Tie Reata delay on personal checks. Nose add 

53.SO MI arder tar sbppin/ O herdling 156.50 for odes oulda 
cominla! U.S.) N.Y.S. residents add las Payment mud be In U.S. 

donan only. No C.0.0.4. Nt madandlu 1011k guaramwd, brand 

new i factor/ hep. / 

$IIwoRw 
33 PARK 

TO 

ROW, DEPT. PE, NEW YORK, N.Y. 
ORDER: CALL MON -SAT 9AM -6PM EASTERN 

TOLL FREE (800) 221 -8180 
ALL OTHER MATTERS: CALL (212) 732 -8600 

10038 
TIME 

CALL OR WRITE FOR FREE 160 PAGE CATALO 

CIRCLE NO. 41 ON FREE INFORMATION CAR 
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Get A GNOME 
the original micro -synthesizer 

Every day more people discover that PAIA's 
GNOME is the most versatile, cost effective 
special effects device on the market today. 

John Simonton's time -proven design 
provides two envelope generators, VCA, VCO 
and VCF in a low cost, easy to use package. 
Use alone with it's 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? 

r 
1020 W. Wilshire Blvd. Oklahoma City. OK 73116 

Send GNOME MICRO- SYNTHESIZER Kith 
IS59.95 plus $2.00 postage) 

I GNOME MICRO -SYNTHESIZER 
(Fully Assembled) $100.00 plus $2 postage 

I Send FREE CATALOG 

name 

address 
city state _ zip 
visa _ mc, card no. 

Dept.6 P (405)843 -9626 
1020 W. Wilshire Blvd. OklahomaCity.0K73116 __ J 

CIRCLE NO. 55 ON FREE INFORMATION CARD 

CALCULATOR SPECIALS 

HEWLETT PACKARD 
Ma,,., .., 

HP -31E Smen $ 4195 
HP-32E Seen 58 95 
HP-33E Prog 7295 
HP -33C Prog 9995 
HP -34C Prog 13495 
HP -37E Finan 6295 
HP -38E Finan 9495 
HP -35C Fnan 134 95 
HP -67 Prog 29995 
HP.92 Euren 39995 
HP -97 Prog 57995 
HP -41C Prog 274 95 
Card Reader 41C 19995 
Printer '41C 364 95 
Watog het for "C" models 

II 
1~21213 
62PlIM ® 
MaCala I 

S®c6®e 
X661 modo 
o ell ca 
ah at do li 

as a -_ - 

TEXAS INSTRUMENTS 
TI -30SP $16 95 TI -57 $ 49 95 PC -100C $146 95 
TI -35 . 22.95 TI -58C 99 95 TI -99 4 999.95 
TI -55 3495 TI -59 20995 Tó5040 8995 

TI Translator $239 95 Thermostat $99 95 
Speak & Spell 59.95 Chrono alarm 34 95 

Craig Translator $149 95 Casio ML -81 $44 95 
Sharp EL -5100 87 95 Sharp EL -6200 87 95 

SEIKO SPECIALS In stainless steel 
Chronograph $ 79 95 Alarm $ 79 95 
Multi aim gldtne 139 95 Alm chr cntdn 124 95 
Solar aim chr 149 95 Music aim chr 139 95 
World time alarm 149 95 Calculator alarm 149 95 
Digital analog 12995 Mem bank calndr 9995 

For taster delivery use cashiers cher'M o money order Add sing 
1`HO of your order 1$2 50 mint East of Miss 

MwP 
Riv add $1 o0 CA res 

add 6, Soblecr to availSStlity 

Order Outside 
toll -free 800-421-5188 CA. AK, HI 

For technical information call 
12131 633 3262 

14932 Garfield Av tam's 
Tam's Dept. PE6 

Paramount, CA 90723 
I NConpoUATD (213) 633 -3262 

CIRCLE NO. 62 ON FREE INFORMATION CARD 

90 

8:30-9:25 p.m. 0130-0225 R. Bocharen C 11940, 11840, 11735, 

9690, 9570, 5990 
8:30.9:30 p.m. 0130-0230 R. Japan C 21640, 17825, 17725, 15235 
8:45-9:15 p.m. 01450215 Swiss R. International B 15305, 11715, 9725, 6135 
9:009:15 p.m. 02000215 R. Japan C 17755 
9:009:25 p.m. 0200-0225 Kol Israel A 15582, 15105, 11637 9815 
9:00-9:25 p.m. 0200 -0225 R. Warsaw C 15120,11815,9525,7270. 

7145, 6135, 6095 
9:00.9:30 p.m. 0200-0230 R. Canada International A 11940, 9655, 5960 
9:009:30 p.m. 0200-0230 R. Norway B 11870, 11860, 9610 (Mon only) 
9:00-9:30 p.m. 0200 -0230 R. Budapest B 17710, 15220, 11910, 9835, 

9585, 6105 
9:009:50 p.m. 0200-0250 R. RSA B 17770, 15265 t.15155, 11900 
9:00-9:55 p.m. 0200 -0255 R. Peking B 17680, 15600, 15120 
9:00-10:05 p.m. 02000305 TIFC, Costa Rica C 9645, 5055 
9:00-10:30 p.m. 0200 -0330 R. Cairo B 12050, 9475 
9:0011:00 p.m. 0200-0400 R. Moscow A 12030, 11770, 11750, 11720, 

9700, 9665, 9600, 9530 
9:00-11:30 p.m. 0200 -0430 A F R TS -Wash ìngton A 21570, 17765, 9755, 6030 
9:00-12:00 p.m. 0200 -0500 WYFR, Family R. A 11740 
9:30-9:45 p.m. 0230-0245 R. Pakistan C 21590, 17830 
9:309:45 p.m. 02300245 UN Radio A 15240, 6035 (Sat. only) 
9:30-9:55 p.m. 0230 -0255 R. Tirana B 9750,7120 
9:3010:00 p.m. 0230 -0300 R. Lebanon 0 117851 
9:30.10:00 p.m. 0230 -0300 R. Sweden C 11705,9695 
9:30-10:15 p.m. 0230-0315 R. Berlin triernational C 11975, 9730 
9:30-10:25 p.m. 0230 -0325 R. Nederland A 9590, 6165 
9:3010:30 p.m. 0230 -0330 BBC A 11750, 9580, 9410, 7325, 

6175, 6120, 5975 
9:30.12:00 p.m. 0230-0500 HCJB, Ecuador A 15250 t, 11915, 9745 
10:00-10:15 p.m. 0300 -0315 R. Japan C 17755 
10:0010:15 p.m. 0300 -0315 R. Budapest B 17710, 15220, t 1910, 9835, 9585, 

6105 (Wed. & Fri.) (Mon. to 0330) 
10:00 -10:25 p.m. 0300 -0325 R. Warsaw C 15120, 11815, 9525, 7270, 7145, 

6135, 6095 
10:0010:30 p.m. 0300-0330 R. Canada International A 11940, 11845, 9655, 9535, 5960 
10:00-10:30 p.m. 0300-0330 R. Portugal B 11925, 6025 (Mon -0320) 
10:00-10:30 p.m. 0300-0330 R. Kiev B 11830, 11735, 9800 
10:00-10:30 p.m. 0300-0330 R. Australia C 15260 (Fri.) 
10:00-10:50 p.m. 0300-0350 V. of Free China C 17890, 15270, 11825 
10:00-10:55 p.m. 0300-0355 R. Prague B 11990, 9740, 9540, 7345, 5930 
10:00-10:55 p.m. 0300-0355 R. Peking B 17680, 15300, 15120, 12055 
10:00.11:00 p.m. 0300-0400 RAE, Argentina C 9690 (Tue-Sat) 
10:00.11:00 p.m. 0300-0400 Radiobrás, Brazil C 15290 t 
10:0011:00 p.m, 0300-0400 R. Baghdad C 11935 
10:00-11:15 p.m. 0300-0415 R. Uganda B 15325 (irregular) 
10:00-11:26 p.m. 0300-0426 R. RSA B 11900, 9585, 7270, 5980, 4990 
10:00-11:30 p.m. 0300-0430 R. Cultural, Guatemala B 3300(Mon.0030-) 
10:00 p.m.-1:00 a.m. 0300-0600 HRVC, Honduras B 4820 
10:00 p.m. 2:30 a.m. 0300-0730 VOA A 17865, 15240, 9670, 5995 
10:30-10:55 p.m. 0330-0355 R. Tirana B 7300, 6200 
10:30-10:55 p.m. 0330-0355 Austrian Radio C 9770, 5945 
10:30-11:00 p.m. 0330-0400 R. Australia B 21680, 17890, 17870, 17795, 17725 
10:30-11:15 p.m. 0330-0415 R. Berlin International B 11975, 11890, 5955 
10:30.11:45 p.m. 0330-0445 BBC A 9410,6175,5975 
10:30.11:00 p.m. 0330-0400 R. Finland C 11755, 9760 
10:30.12:00 p.m. 0330-0500 R. Tanzania D 15435 
10:30 p.m.-1:00 a.m. 0330-0600 R. Habana Cuba A 11760, 11725 
10:40.10:47 p.m. 0340-0347 V. of Greece B 11730, 9650, 9515 
10:50.11:10 p.m. 0350-0410 RAI, Italy C 21561, 17795, 15330 
10:51.10:58 p.m. 0351-0358 -V. of Yerevan C 17870, 15405, 15180 

(Son, Wed, Thu, Sat) 
11:00-11.15 p.m. 0400 -0415 R. Japan C 17755 
11:00-11:30 p.m. 0400-0430 R. Bucharest C 11940, 11840, 11735, 

9690, 9570, 5990 
11:00-11:30 p.m. 0400 -0430 R. Canada International A 11845, 9655, 9535, 5960 
11:00-11:30 p.m. 0400-0430 R. Norway B 11860, 9645 (Mon only) 
11:00-11:30 p.m. 0400 -0430 R. Mozambique C 4855, 3265 
11:00-11:45 p.m. 0400-0445 R. Korea C 15570, 11820 
11:00-11:55 p.m. 0400 -0455 R. Peking B 17680, 15300, 15120, 12055 
11:00-12:00 p.m. 0400.0500 R. Australia B 21680, 21525, 17890, 17870, 17795, 

17755, 17725, 15320, 15240, 15160 
11:00 p.m. -1.00 a.m. 0400 -0600 R. Moscow B 12030, 11790, 11770, 9610, 9530 
11:00 p.m. -3:00 a.m. 0400 -0800 R. Moscow B 15180, 15100, 12050, 12000, 

11720, 11690, 9710 
11:00 p.m.-5:00 a.m. 0400-1000 V. of Cuba B 600 
11:05-11:50 p.m. 0405-0450 FEBA, Seychelles C 11850 t 
11:30-11:55 p.m. 0430-0455 Austrian R. B 12015 or 15260 
11:30-12:00 p.m. 0430-0500 Swiss R. International B 11715, 15305 or 9725 
11:30-12:00 p.m. 0430-0500 R. Sofia B 11750 t 
11:30 p.m.-1:30 a.m. 0430-0630 TWR, Swizitand C 7290, 5055 t 
11:30 p.m.-2:00 a.m. 0430-0700 A F RTS- Washingten A 15330, 9755, 6030 
11:45-12:00 p.m. 0445-0500 Vatican R. C 6190 or 6210 
11:45 p.m.12:45 a.m. 0445-0545 BBC A 15070,9510,6175,5975 
11:55 p.m.-1:00 a.m. 0455-0600 V. of Nigeria C 15119, 15185, 7255 
12:00-12:15 a.m. 0500-0515 Kol Israel B 21555, 15582, 15105, 11638 
12:00-12:15 a.m. 0500-0515 R. Japan C 15270 
12:00-12:30 a.m. 0500 -0530 R. Portugal B 11925, 6185, (Mon -0520) 
12:00-1:00 a.m. 0500 -0600 R, Australia C 21680, 17890, 17870, 17725, 15240 
12:00-2:00 a.m. 0500-0700 HCJB, Ecuador B 9745, 6095, 11915 
12:00=3:00 a.m. 0500 -0800 R. Kuwait C 21545 t 
12:15-1:15 a.m. 0515 -0615 Spanish Foreign R. B 11880, 9630 

POPULAR ELECTRONICS 
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12:22-12:30 a.m. 

12:30-12:50 a.m. 

12:30-1:25 a.m. 

12:45-1:00 a.m. 

12:45-2:30 a.m. 

0522 -0530 

0530 -0550 

0530-0625 

0545 -0600 

0545 -0730 

1:00-1:15 a.m. 0600 -0615 

1:00- 1:30 a.m. 0600 -0630 

1:00-1:30 a.m. 0600 -0630 

1:00-1:30 a.m. 0600 -0630 

1:00-2:00 a.m. 0600-0700 

1:00-2:00 a.m. 0600 -0700 

1:15-1:30 a.m. 0615 -0630 

1:25-3:00 a.m. 0625 -0800 

1:25-3:55 a.m. 0625 -0855 

1:30-2:00 a.m. 0630 -0700 

1:30-2:00 a.m. 0630 -0700 

1:45-2:00 a.m. 0645 -0700 

1:574:55 a.m. 0657-0955 

2:00-2:15 a.m. 0700 -0715 

2:00-2:30 a.m. 0700 -0730 

2:00-3:00 a.m. 0700 -0800 

2:003:00 a.m. 0700-0800 

2:00-4:00 a.m. 0700-0900 

2:012:15 a.m. 0707 -0715 

2:30-2:45 a.m. 0730 -0745 

2:30-3:25 a.m. 0730 -0825 

2:304:00 a.m. 0730-0900 

2:30-7:15 a.m. 0730 -1215 

2:55 a.m.-fade 0755- 

3:00-3:15 a.m. 0800 -0815 

3:304:25 a.m. 0830-0925 

3:30-5:00 a.m. 0830-1000 

UN Radio 

V. of Germany 

R. Nederland 

UN Radio 

BBC 

R. Japan 

V. of Germany 

R. Norway 

R. Australia 

RAE, Argentina 

R. RSA 

R. Canada International 

TWR, Monte Carlo 

V. of Malaysia 

R. Australia 

Radio Warsaw 

R. Canada International 

V. of Philippines 
R. Japan 

Swiss Radio Int. 

Xandir Malta 

V. of Vietnam 

R. Australia 

UN Radio 

UN Radio 

R. Nederland 

BBC 

R. New Zealand 

Action Radio, Guyana 

R. Japan 

R. Nederland 

FEBC, Philippines 

A 9540, 6055 (Sat) 
A 11905, 11705, 9650, 9545, 

6185, 6100, 5960 

B 9715, 6165 

A 9540, 6055 (Sat) 
B 15070, 11955, 11860, 9640, 

9510, 6175 

C 15270 

C 17875, 15275, 11905, 11765, 9700 

B 21655, (Mon only) 
C 21680, 21525, 17870, 17725, 

11755,15240,15160 
C 9690 (Tue.-Sat.) 
C 21535, 17780, 15220 

B 11960, 11825, 9760, 9590, 

6140 (Mon-Fri) 

B 9485, (Sun. to 1000) 

C 15295, 12350, 9750 

B 21680, 17725, 15240, 9670 or 15145 

8 9675, 7270 

B 11960, 11825, 9760, 9590, 

6140 (Mon-Fri) 

C 11950, 9579 

C 15270 

C 15305, 9535, 6165 
D 9670 (Sat only) (irregular) 

C 10010,9840,7512 
B 21680, 17725, 15145, 11740, 9570 
A 11840, 6135 (Sat) 

A 11840, 6135 (Sat) 
B 9770,9715 
B 15070, 11955, 9640, 9510 

C 11945, 6105 

C 5950 

B 9505 

B 9715 

C 11765 or 11890 

2,1mataly No. 
1 Tom n Not column . [OT cor e0T a0e I nom FRT. add 1 hour MOT uhvall hour ROT chnn i 

-rar. ° mi. on tar locations . control USA European and Almon 010. an 4n 

*urn Hortn kiwis. Mont Aronrican notions an rmononmeti aunt MN too dos to .171101.111W 

3 Th. inlonnotion in Ps listing is COMMI to swot.. Rm.., Impu.nole and 

Carve, Imaoulienal tor 41. chomps. Sun. 901 9151ro Europol. 30 15, GMT 

Mondays n 03/7 mid ORO 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your _= 
DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home -study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 

full details. Write for Bulletin ET -80. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

GRANTHAM'S FCC LICENSE STUDY GUIDE 
-377 pages, 16 FCC -type practice tests, 1465 ques- 
tions with answers and discussions- covering third, 
second, and first class radiotelephone license 
exams. Preparation for each separate class of li- 
cense is presented is a separate section of the 
book. $15.75 postpaid. Order from: 

GSE Publications 
P. O. Box 35499, 1.os Angeles. Calif. 90035 

JUNE 1980 

Discone'" Model DCX 

YOUR 
MAKE 

REALLY 
PERFORM! 

...with Hustler multi -band 
monitor antennas. 
Whether it's mobile or base, 
Hustler has the antenna that 
provides exceptional scanner 
performance, resulting from 
advanced engineering and 
use of quality materials. 
If you want real performance . 

get Hustler! 
Clearly the choice of those 
who know quality. 

See your dealer or write: 

e INC. 

3275 North B. Ave. ,Kissimmee, Florida 32741 

-11 
MOM 

Magnetic 
Mount 

CIRCLE NO. 38 ON FREE INFORMATION CARD 

NOW -the best 
in Electronics 
training can 
cost you less- 
No school, large or small, gives you better 
electronics training than E.T.I. Nor, at a 
fairer price. Compare quality, price, ser- 
vice, background. ETI has been training 
men & women for entry into or advance- 
ment in electronics since 1909, utilizing 
the very latest in educational techniques. 
Only ETI combines Autotext programmed 
learning, "listen & learn" cassettes and 
"hands -on" projects designed for learning 
at home, quickly. easily. Wide course 
choice. 

SEND TODAY for all new FREE catalog 
or for faster service, use the toll free tele- 
phone number below, day or night. No 
obligation -no salesmen will call. 

ELECTRONICS TECHNICAL INSTITUTE 
FOUNDED 1909 

153 W. Mulberry St., Dept. 10060 
Lancaster, Ohio 43130 

FOR FASTER SERVICE - 

TELEPHONE FREE 8 A DAY 
1 800 621 5809 

Illinois residents - 800 972 5858 

L 

ETI Home Study, Dept. 10060 
153 W. Mulberry, Lancaster, Ohio 43130 

Please rush FREE catalog on electronics oppor- 
tunities, and training. I'm interested in 

Basic Career Specialized 
Advanced 

NO SALESMAN IS TO CALL ON ME, EVER. 

Name 

Address 

City state zip 

Ohio Registration NO 0683H 

CIRCLE NO. 24 ON FREE INFORMATION CARD 

J 
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MICROCOMPUTER MART RATE: 1" x 1 Column (1 -5/8 ") $125. 1 -1/2" x 1 Column (1 -5/8 ") $187.50. 2" x 1 Column (1 -5 8 ") $250.00. For frequency 
rates, please inquire. GENERAL INFORMATION: Payment must accompany copy except when ads are billed on credit cards- American Express, Diners Club, Mas- 
ter Charge, VISA (supply Expiration date) -or when ads are placed by accredited advertising agencies. Ads are not acknowledged. They will appear in the first issue to 
go to press after closing date. Closing date: 1st of the 2nd month preceding cover date (for example, April issue closes February 1st). Send order and remittance to 
MicroComputerMart, POPULAR ELECTRONICS, One Park Avenue. New York, NY 10016. For inquiries, contact (212) 725 -3485. 

GEORGIA 

Radilo /Meli 
COMPUTERCENTER 

15% Discount 
on TRS- 80's -1 

jiL_Agji & Accessories 

Popular 16K LEVEL 2 SYSTEM $722.00 

Fast 100 cps Centronics 730 PRINTER _ $800.00 
Highly Reliable L080 DRIVERS . .$375.00 

MICRO MANAGEMENT SYSTEMS 
DOWNTOWN PLAZA SHOPPING CENTER 

115C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 

912- 377 -7120 
i,irl, rli 

ILLINOIS 

All your business & 

personal computer 
needs. 

Extensive Software & 

Peripherals Stock. 

708 S. Main St. 

(312) 495 -9889 Lombard, IL 60148 

CALIFORNIA 

The Original 

.N4 ByteShop 
1415 W. El Camino Real 

Mountain View, CA 94040 
(415) 969-5464 

FREE'software catalog 
for Apple II 

SALES SERVICE LEASING 
of 

APPLE ATARI *DEC 
Plus all PERIPHERALS & SUPPLIES 

Open Tuesday through Sunday 
VISA and MASTERCHARGE 

RAINBOW COMPUTING, INC. 
9719 Reseda Blvd. 

Northridge, Ca 91324 
1213) 3495560 

HUGE DISCOUNTS 
PET -8K '.778.12 T1 99,4 '936.33 

HORIZON 1- 32K -D -ASM '.2259.70 
DYNABYTE DB 82 -48 '.3633.22 

Similar Discounts on all Items. Call for 
Prices. 

MICROPROCESSOR APPLICATIONS 
P.O. Box 462 Woodacre, CA 94973 

(415) 488 -0992 
VISA - MASTER CHARGE HONORED 

OHIO SCIENTIFIC 
MICRO -COMPUTERS 
A.A. Office 
Equipment Company 
15296 E. 14th St. 
San Leandro, CA 94578 
(415) 357 -1737 

OHIO 
SCIENTIFIC 

Data Products Maintenance 

4180 

NEW HAMPSHIRE 

As advertised in 
80 Microcomputing & 
Kilobaud Microcomputing Magazines 

TRS-80 16K LEVEL II 

FPEECAtINt9G $7300°0frt 
MAIL ORDER MICROS 

0E07 OS soa sa.3041 

OHIO 

BAND -ORCH, INC. 
Complete Ohio 
Scientific Line 

337 East State Street 
Alliance, Ohio 44601 

(216) 821 -2600 
VISA/Master Charge 

TEXAS 

As a Radio Shack Authorized 
Sales Center owned & operated 
by Pan American Electronics, Inc., 
we can sell them for less. No taxes 
collected on out -of -state ship- 
ments. We pay shipping & insur- 
ance. 

TOLL FREE 800 /531 -7466 
Texas & Main No. 

512/581 -2765 
1117 Conway 

Mission, Texas 78572 

LLOOK!! 
TRS-80* Computer Owners 

MEGASAVINGS! 

Brand new Percom mini -disk 
systems: Single -Drive - $325; 
Double -Drive - $650: Triple - 
Drive - $975. 

16K -Byte Memory: 8 prime 4116 
ICs - $64.95 

Introductory prices good for a limited time 
only Prices do not include shipping, or 
sales tax it applicable. 

CALL Toll -free 1- 800 -527 -4196 

ACCESS UNLIMITED 
315 N. Garlautl tX /5u42 

NEW JERSEY 

COMPUTER MART 
OF NEW JERSEY 

501 Route 27 
Iselin. N.J. 08830 
(201) 283-0600 

Th. 
Microcomputer 
People ° 

PENNSYLVANIA 

TRS -80 OWNERS 
Control or sense anything with our 
Model 4051 Input/Output Module. 

CNI Electronic Associates, Inc. 
RD 2, Box 129AÁ, Orefield, PA 18069 

(215) 395-6444 

r 

L 
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SPECIAL OFFER! .1-e3e Car Stereo Onlys5950 
HIGH QUALITY, EASY -TO- INSTALL, IN -DASH CAR STEREO 
CASSETTE TAPE PLAYER WITH AM- FM -MPX RADIO 

AM /FM selector switch 

Tone control knob 
Volume control with power 

on-off switch 
Fast forward /Eject button 

CAR STEREO CASSETTE PLAYER 
FOREIGN CAR DOMESTIC CAR 8 -TRACK 

7.4 Name 

._ City 

Address 

State Zip Code 

CHADE INTERNATIONAL INC. Po Box 338, Wheeling, IL 60090 (312) 459 -8208 

8 -TRACK MODEL 

$5550 
FM stereo indicator lamp 
Balance control knob 
Tape run and stop 
indicator lamp 
Antenna trimmer 
Local /Distance selector 
switch 
Radio tuning knob 

VISA* 

CHECK MONEY ORDER 
L MASTER CHARGE L VISA 

tF 

Shipping /handling charges add $2 00 
Illinois residents add 6% sales tax 
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Operation Assist 
,lt you need information on outdated or rare 

equipment -a schematic. parts list, etc.- another reader 
might be able to assist. Simply send a postcard to Opera- 
tion Assist, POPULAR ELECTRONICS. 1 Park Ave.. New York, 
NY 10016. For those who can help readers. please re- 
spond directly to them. They'll appreciate it. (Only those 
items regarding equipment not available from normal 
sources are published.) 

Collins type COL -52245 radio transmitter. Need schematic 
and instruction booklet. Dewain S. Channell, 8 Anchor Rd., 
Lynn, MA 01094. 

Holden Electronics Co., model M125C, SN 635 amateur 
amplifier. Need schematic and /or repair manual. Chris Pier- 
son, 30 College Dr., Kennesaw, GA 30144. 

Precise model 308 oscilloscope. Need schematics. Chy- 
binski, 10215 65th St., Seattle, WA 98178. 

Hy -Gain model 628G vhf /uhf 4- channel scanning monitor. 
Need schematic, parts list and service manual. Neil E. Pep - 

ple, 4926 W. Clarendon Ave., Phoenix, AZ 85031. 

Hallicrafters model CR -3000 AM -FM stereo /multi -band SW 
receiver. Schematic and manual needed. Rick Rodriguez, 
670 N. Ridge, Lombard, IL 60148. 

Electronic Research Associates, Inc., model SL -36 -2M 
(aerial number 24822) 0 -36 V. 2A power supply. Need sche- 
matic and technical manual. Kenneth L. Coleman, 108 Galli- 
van Lane, Uncasville, CT 06382. 

Tennelec MCP 1 scanner. Need operation manual and sche- 
matic. Robert Heine, 2428 So. Glendale, Apt. 204, Wichita, 
KS 87210. 

Nytone, model NS -12 stereo amplifier. Need schematic, 
parts list and owner's manual. Tim Tochor, 31 Myrtle St., St. 
Thomas, Ont., Can N5R -2E6. 

Jetronfcs Ind., model R- 853/UR AM /FM receiver. Need 
schematic. H. L. Ekas, Rt. 4, Box 183, White Oak, KY 
41474. 

Superior Instruments model -76 C. R. bridge and signal 
tracer. Need schematic and operating manual. Ken Fridley, 
3142 18th St.. Eureka, CA 95501. 

Southwestern Industrial Electronics model R voltmeter, 
model OS -7 /U circular sweep scope, Kay model 121A vht/ 
uhf sweeping oscillator, and Krohn -Hite model 330A ulf 
filter. Need any available information. Joe Parr, 6095 Sutter 
St., Ventura, CA 93003. 

U.S. Navy surplus communications equipment modela RT- 
91 /ARC -2 and R- 392 /URR and National model MFS general 
coverage vhf receiver. Need maintenance manuals, schema- 
tics and parts source. John J. DeBert, Box 8, New Almaden, 
CA 95042. 

Magnavox model 1ST 286R stereo console. Need schematic 
and service manual. Darryl Sale, 851 Castro, San Leandro, 
CA 94577. 

Lafayette model KT -126 stereo amp. Need schematic. Wes 
Preston, 6318 S.E. 88th, Portland, OR 97266. 

Maranta model RC -4 remote control. Need schematic, parts 
list or actual unit (working or not). Paul T. Matchok, 21 West 
End Ave., Bogota, NJ 07603. 

RCA model SRT -301 pushbutton tape recorder. Need sche- 
matic and service manual (Sams 224). Donald P. Seyler, 827 
Mitman Dr., Fairborn, OH 45324. 

Singer- Metrics model SA -3, type T -200 Panadaptor. Need 
manual /electronic schematic and alignment information. 
Paul Schmidt, 345 W. King St., Banning, CA 92220. 

Central Electronics model B "Sideband Slicer" multiphase 
Q- multiplier. Schematic and operating instructions needed. 
R. I. Garber, 3535 Greenbrier Blvd., Apt. 34A, Ann Arbor, MI 

48105. 

Ace Electronics Industry model FR-1 Rhythm Ace rhythm 
box. Need schematic and manual or address of company. 
Homer Thompson, 24116 Le Bern Dr., North Olmstead, OH 
44070. 

Knight -Kit model T -60 transmitter. Assembly manual 
needed. Roy Tolbert, RFD 2. Jefferson, GA 30549. 

Triplett model 3212 vacuum tube tester. Need schematic, 

JUNE 1980 

parts list and operating manual or tube ateup chart. Joseph 
J. Calicchio, 226 Hutton St., Jersey City, NJ 07307. 

Magnavox model 860300 stereo amplifier. Need schematic. 
Bill Doran, 106 Tyler Terrace, Newton, MA 02159. 

Fairchild channel F video entertainment system (original). 
Need schematics, parts list and manual. E. Enock, 220 
Pelham Rd., New Rochelle, NY 10805. 

Admiral model PL17F31B, chassis #15D1BR black and 
white TV. Schematic needed. Tim Wikert, 171 N. Wall St., 
Covington, OH 45318. 

Precision Apparatus Co., model E -400 sweep generator. 
Need schematic, parts list and manual. James V. Houck, 330 
E. Chestnut St., Coatesville, PA 19320. 

Triumph Mfg. Co., model 841 oscillograph. Need schematic 
and operation manual. Chris Potampa, 2537 Via Anita, Palos 
Verdes Penninsula, CA 90274. 

Magnus model 1700 organ. Need schematic and wiring 
diagram. C. Solywoda, 99 Cherry St., Torrington, CT 

06790. 

Oualitron model 1439 Financial calculator. Need operating 
manual or manufacturer's address. Victor Ptasnik, 809 West 
3rd St., Kewanee, IL 61443. 

Topp /Juliette model R -2121X stereo AM /FM radio. Need 
schematic. C. E. Wilhalf, Box 4424, Rocky Mount, NC 

27801. 

Midland model 13 -801 CB transceiver (3- channel). Need 
schematics and manuals. G. Yuval, State University of New 
York at Buffalo, Dept. of Computer Science, 4226 Ridge Lea 
Rd., Amherst, NY 14226. 

Measurements model 65B signal generator and model 62 
VTVM. Need schematics and /or service manual. P. Young, 
16 W. 761 White Pines, Bensenville, IL 60106. 

L 

The National Aeronautics & 
Space Administration holds the 
basic patent.* Their device was 
developed to get the highest effi- 
ciency possible out of motors 
which would run on solar energy. 

EnerCon, under license from 
N.A.S.A., developed Dr.Watt to cut 
the power used by induction motors 
of 1 /2 -hp., or less. The kind that run home 
appliances. Your refrigerator and freezer. 
Your washer and sump pump. The power tools 
you have in your workshop. 

Dr. Watt doles out power. 
The motors in your home don't need all the power they pull all the time. 
For example: Your washing machine's motor runs "full blast ", even when 
you're doing a light load, even when the tub's not turning. It doesn't have 
to pull all that power, but it does. Dr.Watt measures the amount of power 
needed, cuts it down to the minimum, and delivers only that power to the 
motor. 

Reduce kilowatt hours up to 60 %. 
Depending on the function of the motor, you can save from 10% to 60% 
of the power it is using now.The motor will run quieter, cooler, and last 
longer, too. 

Start to save today. Order Dr.Watt now. If you're not satisfied, for any 
reason, return the unit within thirty days for a full refund. 

Please send me (Number) Dr. Watts @$29.95 ea. (Ohio residents add 
41/2% sales tax.) Plus $2.95 postage and handling. $ Total. 
Enclosed find my check money order. 
Bill my VISA or Master Charge, Account# Exp.date 

Name 

Address 

City State Zip 
Or you may order via our TOLL FREE NUMBER: 
800 -321 -3562. Ohio residents call (216) 585 -0610. 
`Licensed from N.A.S.A. Under Patent #4,052,648 
UL /CSA approval applied for. 

VYATT 
EnErCon Inc. 
30044 Lakeland Boulevard 
Wickliffe, Ohio 44092 
Dept. E -1 ,J 
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Now get OHIO SCIENTIFIC personal computer 
products with guaranteed, quick, mail order delivery. 

ì .,,,,ol, ia tt0 por , 

tMMr 
0o Et's 

ONLY 5299 

Ohio Scientific Superboard li 
The first complete computer system on a board. Includes 
keyboard, video interface and audio cassette interface. 
8K BASIC -in -ROM; 4K RAM. Requires power supply + 5V 
at 3 Amp. 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 
POPULAR ELECTRONICS, MARCH, 1979 

"The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 
BYTE, MAY, 1979 

Ohio Scientific CIP Series. 

The Challenger 1P. The best bargain in 
personal computer anywhere! 8K BASIC -in- 
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B &W video interface, 30 rows x 
30 columns. Upper and lower case. 
$399. 

Ohio Scientific CIP MF. Mini -floppy version 
of the Cl P. 8K BASIC -in -ROM. 20K 
RAM and OS -65D software. Fully 
expandable. $1250. 

SOFTWARE 
Cassettes 
Add Game S 6.00 
BASIC Tutor Series 

$29.00 
Torpedo S 6.00 
Address Book 

S 8.00 
Programmable 
Calculator $12.00 
Savings Account 

S 6.00 
Breakout S 6.00 
Battleship S 6.00 
Bowling S 6.00 
Destroyer S 6.00 
Space War $ 6.00 
Star Trek S 6.00 
Tiger Tank $12.00 

Disks 
When ordering, specify 
Challenger 1P, 4P 
or 8P 

MDMS Education 
System $29.00 

MOMS Checking and 
Savings Account 

$29.00 
MDMS Personal 
Calendar /Address 
Book $29.00 
Home Control II 

DAC I Music 
Generation $39.00 
Baseball I & II, Golf, 
Bowling, Hockey 

$39.00 
Poker, Black Jack, 
Spades, Hearts, more 

$29.00 
Tiger Tank, Space 
Attack, Etch -A- 
Sketch, more 

$29.00 
Star Wars, Zulu 9, 
High Noon, more 

$29.00 
Monster, Kite, Three 
Little Pigs, Humpty 
Dumpty and more 
[2 Disk Set) $29.00 

Many, many more software systems are 
available to you. See our catalog for 
complete listings. 

Accessories 
AC -3P 12" B/W monitor, TV S 
AC-15P 12" Color monitor S 
AC-1SP 2 -8 Axis Joysticks with 
cable s 
AC-11P Answer /Originate 300 
baud modem with cable S 
AC -17P Home Security Starter 
Set. 1 fire detector, 2 window 
alarms, 1 door unit. S 249 
AC -18P 81/4" aluminized paper 
printer. Upper /lower case. S 695 
AC -9TP Centronics 799 110cps 
tractor feed, business printer with 
interface S 1250 
AC -12P AC- Remote starter set. 
Console. 2 lamp modules, 2 
appliance modules, OS 65D home 
control operating system S 175 
Disk Drives 
CD 3P Single 5" mini floppy S 499 
CD 2P Dual B" Disk with interface 
and OS -650 DOS S 1599 
Power Supplies 
PS 1. 5 -volt @ 3 amps regulated. 
For use with Superboard II S 29 
B oards (Assembled and tested) 
CM 9P. 24K Static. S 
610. 8K Static. Expandable to 
24K and dual mini -floppy controller S 
CA -14A. Votraxs voice 
synthesizer. s 
CA -15 Universal Telephone Inter - 
face, rotary or touch tone S 
CA -15V UTI with Votrax® S 
CM-6 48K Dynamic memory 
board. S 
4KP. 4K static RAM chip set S 
CA12. 96 line parallel I/O S 
B ooks: 
How to Program Microcomputers, 
By William Barden S 8.95 
Basic and Personal Computer 
By Dwyer & Critchfield S12.95 
Howard Sams Cl P Service Manual S 7.95 
Howard Sams C4P Service Manual $15.95 

125 
450 

39 

199 

399 

298 

399 

499 
799 

499 
69 

175 

Freight Policies 
All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sales Tax. 

Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours 
entitles you to 535 of software, FREE. 

Ohio Scientific C4P Series. 

The Challenger 4P. A 4 -slot computer with 
one open slot. Highly sophisticated 16 color 
video interface. 32 rows x 64 columns, 
upper and lower case. 8K BASIC -in -ROM, 8K 
RAM. 200 -20KHz programmable tone 
generator. AC remote interface. Expandable 
to 32K RAM and two mini -floppy drives. 
$750. 
The Challenger 4P MF. Mini -floppy version 
of the 4P. Two to three times faster than 
competitors. More I/O built -in than any other 
In its class. 24K RAM. Real time clock. 
Modem interface. Printer interface. 
Foreground /Background operation and much, 
much more. 51795. 

Ohio Scientific 8P Series. 

Challenger SP. Ohio Scientific's mainframe- 
class. Personal computer. 8 slots with 6 
open. Cassette based with BK BASIC -in- 
ROM. 8K static RAM, expandable to 32K 
RAM, and dual 8 -inch floppy disk drive. $950. 

Challenger SP DF. A top of the line personal 
and small business computer. 32K RAM, 
expandable to 48K. Features dual B" floppy 
disk drives. Audio output 200 20KHz. DAC 
for voice generation. Keypad interfaces. 
Joystick (2) interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more $2895. 

To Order: 
Or to get our free catalog 
CALL 1- 800 -321 -5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464 -8047. 
Or write, including your check or money 
order, to the address listed below. 

Hours: . 1 a Call Monday thru Friday 
800 AM to 5:00 PM E S.T. 

CLEVELAND CONSUMER TO ORDER: CALL 
COMPUTERS & COMPONENTS 1 -800 -321 -5805 
P.O. Box 46627 TOLL FREE .. 
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SCR's and TRIAC's 
C106D .34 SCR 5 amp 400V TO -220 
TIC116B .97 SCR 8 amp 200V TO -220 
TIC126B 1.09 SCR 12 amp 200V TO -220 
TIC216B .99 Tnac 6 amp 200V T0.220 
TIC226D .95 Tnac 8 amp 400V TO -220 
TIC236D 1.45 Tnac 12 amp 400V T0.220 
TIC246D 1.45 Tnac 16 amp 400V T0.220 

TL064CN 
TL071CP 
TL072CP 
TL081CP 
TL082CP 
TL084CN 

so 
FOR THE HIGHEST QUALITY, AN 

SOCKET SALE 

J 

r 

i 

.......,..... :4:; 

55.95 
S8 95 

S8 95 

.41111a rtwla 

E: 

Bi -Fet OP AMPS 
2.00 Quad low power 

.59 Low noise 
1.19 Dual low noise 

.49 J -FET input 

.99 Dual J -FET input 
1.95 Ouad 5FE7 input 

'EPROM'S 
C2708 
1K x 8 450 ns 
TMS2532 
32K (4096 x 8) 450 ns 
TMS2716 
16K (2K x 8) 450 ns 
(3 power supplies) T.I. Version 
C2716/TMS2516 034( 
16K (2K x 8) 450 ns 

-. 
(Single 5V supply-Intel version) Special $19.95, 

410*)-0} 
$ 6.95 

$119.95 

$24.95 

1980 IC MASTER 
over 2700 PAGES 

Complete integrated circuit data selector. Master 
guide to the latest I.C.s including microprocessors 
and consumer circuits. 45,000 device types listed. 
5,000 new device types added. Complete new sec- 
tion on MPU boards 8 Systems. 

Free Quarterly 
Updates Special $49.95 

r% Zilog 

2800' 5195.00 16 Bit CPU with segmented address space 
to 8 Megabytes 

Z8002 5150.00 16 Bit CPU with non segmented address 
space to 648 bytes. 

All Products Stocked in Depth 
Largest Zilog Inventory 

Z80-CPU 2.5 MHz 510.40 280 -SIO /0 2.5 MHz 
280A-CPU 4.0 MHz 12.05 Z80A -SIO /0 4.0 MHz 
280-PIO 2.5 MHz 6.65 280 -510/1 2.5 MHz 
280A-P10 4.0 MHz 8.00 280A -SIO /1 4.0 MHz 
Z80-CTC 2.5 MHz 6.65 Z80 -51012 2.5 MHz 
Z80A-CTC 4.0 MHz 8.00 Z80A -SIO /2 4.0 MHz 
280-DMA 2.5 MHz 522.35 
790ADMA n 61z 28 00 

30.50 
36.70 
36.00 
44.10 
36.00 
44.10 

MOS MEMORIES 
MOS Static RAM's 

Part No. Price 
2102LFPC 1.19 
1K (1 K x I) Low Power 350ns 16 PIN 
2102LHPC 1.29 
1K (1K e 1) Low Power 
High Performance 250ns 16 PIN 

2102.1 PC 0.99 
1K (1K e 1) 450ns 16 PIN 
P211145 3.50 
1K (256 e 4) 450ns 18 PIN 
P2112 -35 3.25 
1K (256 a 4) 350ns 18 PIN 
2114L 5.95 
_ow Power 41( (1024 a 4) 30005 

MOS Dynamic RAM's 
7 MS4060 -30 3.25 
4K (4K e 1) 300ns 22 PIN 
TMS4060 -20 3.95 
4K (4K x 1) 200ns 22 PIN 

UART's 
AY5 -1013A 3.95 
0 to 40K BAUD 40 PIN 

AY3-1015 4.95 
0 to 30K BAUD 40 PIN Single 5V supply 

1K CMOS RAM 
5101 5.95 
1K (256 a 4) 450ná 22 PIN Low Power 

4K CMOS RAM 
P4315-45L 4K (415 x 1) 450ns 18 PIN 10.95 
P6504 13.95 
4K (4K x t)550ns 18 PIN 110MW 
P6514 16.95 
4K (1K x 4) 450ná 18 PIN 110MW 

SHIFT REGISTERS 
3341APC FIFO 1 MHz 5.50 
3342PC 64 Bit Shin Register 4.45 

3347PC 80 Bit Shift Register 3.95 

ECL RAM 
10410ADC/HM2106 

\256 x 1 Bit Full,/ Decoded 15ns 16 PIN 
Special 1.95 

SUMMER 10 °° qly discount on 100 pieces per device type 
(offer valid until August 31. 1980) 

SPECIAL "ACTIVE IS AGGRESSIVE" 

T 
DUAL -IN -LINE - LOW 
CONTACTS PRICE 

B PIN .07 

PROFILE - I.C. SOCKETS 
CONTACTS 
22 PIN 

PRICE 
.21 

14 PIN .11 24 PIN .23 
16 PIN .13 28 PIN .27 
18 PIN .17 40 PIN .39 
20 PIN .19 

LOWEST PRICES ANYWHERE 
UNBEATABLE COMBINATION. 

Nakerrattkc 
sCo1V- r\ 

MICROPROCESSOR 
CHIP SETS 

Part No. Price Part No. Price Part No. Price 

8080A $5.95 6800 $6.50 
8085 11.95 6802 11.95 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 

2.75 

3.95 

2.95 

3.45 

2.95 

4.98 

4.98 

6.95 

10.95 

6.95 

10.95 

6810 

6820 

6821 

6850 

6852 

12.95 ::i 

3.75 

4.95 

3.75 

3.95 

3.75 

6502 

6504 

6505 

6520 

6522 

6532 

6551 

$9.95 
9.95 

9.95 

6.95 

9.95 

13.95 

13.95 

'ïliïir''r141ï'''rlir 1141ïir'iílir 

Special 
of the 
month 

16K MOS DYNAMIC RAMs (16 PIN) 
416-5 (300ns) CERAMIC 
416 -3 (200ns) CERAMIC 

1K BiPolar RAM (25ns) 
93425APC/2511' 

1!!!!5,1!!!!,115:11!!!!: a 
LINEAR I.C.'s 

LM301AN-8 
LM304CH 
LM307N-8 
LM308N-8 
LM308CH 
LM309K 
LM310HC 
LM311 N-8 
LM3177 
1TO.2201 

LM318N-8 
LM3I8CH 
LM324N 
LM339N 
LM348N-14 
LM358N-8 
LM380N-14 
LM555N-8 
LM556N-14 

.34 LM723CH 

.89 LM723CN-14 

.29 LM725CN-8 

.89 LM733CN-14 

.95 LM739CN-14 
1.29 LM741CH 
1.49 LM741CN-8 

.59 LM747CN-14 
1.49 LM748CN-8 

TBA810DAS 
1.45 LM1458N-8 
1.75 LM1488N-14 

.59 LM1489N-14 

.59 LM3046N-14 

.99 LM3302N-14 

.79 LM3403N-14 
1.19 LM3900N 

.49 LM4136N-14 

.49 ULN2003AN 

.69 

.49 
1.25 
1.59 
1.29 

.65 

.44 

.59 

.39 
1.29 

.49 

.69 
69 
.99 
.55 
.89 
.49 
.99 
.99 

r 
CD4000BE 
CD4001BE 
CD4002BE 
CD4006BE 
CD4007BE 
CD4008BE 
CD4009BE 
CD4010BE 
CD4011BE 
CD4012BE 
CD4013BE 
CD4014BE 
CD4015BE 
CD4016BE 
CD4017BE 
CD4018BE 
CD4019BE 
CD4020BE 

.19 

.39 

.34 
1.29 
.29 
.84 

.69 
.89 
.49 
.39 
.59 
.89 
.89 
.59 
.89 
.89 
.89 

1.39 

CD4021 BE 
CD4022BE 
CD4023BE 
CD4024BE 
CD40258E 
CD4026BE 
CD40278E 
CD4028BE 
CD4029BE 
CD403oBE 
CD4033BE 
CD4034BE 
CD4035BE 
CD40408E 
CD4041 BE 
CD4042BE 
CD4043BE 
CD4044BE 

.99 
1.29 
.39 
.79 
.39 

1.79 
.49 
.89 

1.29 
.79 

1.79 
2.99 
1.39 
1.89 
1.75 

.89 

.99 

.99 

CMOS 
CD4046BE 
CD4047BE 
CD4049BE 
CD4050BE 
CD4051BE 
CD4052BE 
CD4053BE 
CD4060BE 
CD4066BE 
CD4068BE 
C04069BE 
CD4070BE 
CD4071BE 
CD4072BE 
CD4073BE 
CD4075BE 
CD4076BE 
CD4078BE 

1.25 
1.25 

.69 

.69 

.99 
1.25 
1.25 
1.99 

.89 

.34 

.34 

.49 

.39 

.29 

.54 

.59 
1.29 

.a5 

CD4081BE 
C04082BE 
CD40B5BE 
CD40B6BE 
CD4093BE 
CD4099BE 
CD4104BE 
CD4502BE 
CD4508BE 
CD451oBE 
CD4511 BE 
CD4512BE 
CD4514BE 
CD4515BE 
CD4516BE 
CD4518BE 
CD4519BE 
CD4520BE 

.29 

.29 

.79 

.95 

.79 
1.75 
2.95 
1.45 
1.99 
1.25 

.99 

.99 
2.45 
2.45 
1.75 
1.25 

.89 
1.25 

CD4522BE 
CD4526BE 
CD4527BE 
CD45288E 
C04531BE 
CD4532BE 
CD45398E 
CD4543BE 
CD4553BE 
C04555BE 
CD4556BE 
CD4581BE 
CD4582BE 
CD4584BE 
CD4585BE 
CD4702BE 
CD4724BE 

1.75 
.99 

1.45 
.99 
.99 

1.50 
1.15 
1.65 
3.95 

.89 
89 

2.25 
.99 
.89 

1.50 
9.95 
1.95 

PLASTIC POWER 
TRANSISTORS 

TIP30 
TIP31 
TIP32 
TIP41 

TIP42 
TIP115 
TIP120 
TIP122 
7IP725 
7IP127 
TIP2955 
TIP3055 
FT3055 

.39 

.42 

.43 

.59 

.64 

.59 

.64 

.74 

.74 

.85 

.83 

.70 

.59 

PNP 

NPN 

PNP 
NPN 
PNP 
PNP 
NPN 
NPN 
PNP 
PNP 

t AMP 100V 

3 AMP 100V 
3 AMP 100V 
6 AMP 100V 

6 AMP 100V 

2 AMP 60V 
5 AMP 60V 
5 AMP 100V 

5 AMP 60V 
5 AMP 100V 

PNP 15 AMP 60V 
NPN 15 AMP 60V 
NPN 10 AMP 60V 

/ 
OPTO SALE 
L.E.D. LAMPS 

LED209 T -I 3 mm Red 
LED211 T -1 3 mm Green 
LED212 T -1 3 mm Yellow 

.09 

.19 

.14 

LED220 T-13/4 5 mm Red .11 
LEO222 T -1 +. 5 mm Green .24 
LED224 T -13/4 5 mm Yellow .16 

DISPLAYS 
FND357 .375" Common Cathode .99 
FN0367 .360' Common Cathode 1.24 

(high brightness) 
FND500 .500 Common Cathode .99 
FND507 .500' Common Anode .99 
FND560 .500' Common Cathode 1.24 

(high brightness) 
FND567 .500" Common Anode 1.24 

(high brightness) 
DL704 .300" Common Cathode 
DL707 .300" Common Anode 
DL747 .630" Common Anode 

ISOLATORS 
ILD74 Dual Opto Isolator 1500V 
IL074 Quad Opto isolator 1500V 
MCT6 Dual Opto Isolator 1500V 
TILI11 Opto Coupler 1500V 
4N26 Opto Isolator 2500V 
4N32 Opto Isolator 2500V 
4N33 Opto Isolator 1500V 
4N36 Opto Isolator 2500V 
4N37 Opto Isolator 1500V 

1.29 
1.29 
2.29 

1.29 
3.95 
1.29 

.54 

.54 

.69 

.65 

.79 
85 

74LS447N .59 
BCD to 7 segmerl? de 

4E1edrunic 
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 8 Enquiries (6171 879-0017 

IN CANADA 

5651 FERRIER ST. 
MONTREAL, QUEBEC 
H4P 2K5 
Tel.: (5141 731 -7441 

4800 DUFFERIN ST. 
DO W NSVIE W. ONTARIO 
M3H 559 
Tel.: (416) 661 -1115 

MINIMUM ORDER 510.00 ADD 52.00 TO 
COVER POSTAGE Y. HANDLING 

Foreign customers please remit payment on 
an international bank draft or international 
postal money order in American dollars. 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA. ONTARIO 
K2C 3P2 
Tel.: (6131 820-9471 

3070 KINGSWAV 
VANCOUVER. B.C. 
V5R áJ7 
Tel. (604) 438.3321 

CHA9GEY 

master charge 
II 

X61 

JUNE 1980 
CIRCLE NO. 30N FREE INFORMATION CARD 

95 
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ifffm 
SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN1404N 
SN7405N 
SN7406N 
SN7407N 
5N7408N 
SN7409N 
57410N 
SN741IN 
SN74I2N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7421N 
SN1421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7130N 
SP/7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7413N 
5N7444N 
SN7445N 
SN7446N 
SN7447N 
5N7448N 
5N7450N 
SN7451N 
51N7453N 
SN7454N 
SN7459A 
SN7460N 

7400 TTL 
SN7470N .29 
SN7472N .29 
SN7473N .35 

SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
5N7482N 
SN7483N 
SN7405N 
SN7486N 
SN7489N 
SN1490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 

.35 

.35 
5.00 

.50 

.99 

.69 

.89 

.35 
1.75 

.45 

.59 

.43 

.43 

.65 

5N7496N .65 
SN7497N 3.00 
SN74100N 1.25 
SN74107N .35 
SN74109N .59 
SN74116N 1.95 
SN74121N .35 
SN74122N .39 
SN74123N .59 
SN74125N .49 

5N74126N .49 

SN74132N .75 
SN74136N .75 
SN74141N .79 
SN74142N 2.95 
SN74143N 2.95 
SN74144N 2.95 
5N74145N .79 
SN74147N 1.95 
SN74148N 1.29 
SN74150N 1.25 
SN74151N .59 
SN71152N .59 
SN74153N .59 
SN74154N 1.50 
SN74155N .79 
SN74156N .79 
SN74157N .65 

SN74160N .89 
5N74161N .89 
SN74162N 1.95 
SN74163N .89 
SN74164N .89 
5N74I65N .89 
SN74166N 1.25 
SN74167N 1.95 
SN74170N 1.59 
SN74172N 6.00 
SN74173N 1.25 
SN74174N 1.00 
SN74115N 1.00 
SN74176N .79 
SN74177N .79 
SN74179N 1.95 
SN74180N .79 
SN74181N 1.95 
SN74182N .79 
SN74181N 1.95 
SN74185N 1.95 
SN74186N 9.95 
SN74188N 3.95 
SN74190N 1.25 
SN74191N 1.35 
SN74192N .79 
SN74193N .79 
SN74194N .89 
SN74195N .69 
SN74196N .89 
SN74197N .89 
SN71198N 1.49 
SN74199N 1.49 
SN745200 4.95 
SN7425IN .99 
SN74279N .79 
SN74283N 2.25 
SN74284N 3.95 
SN74285N 3.95 
SN74365N .69 
SN74366N .69 

5N74367N .69 
SN74368N .69 
SN74390N 1.95 
SN74393N 1.95 

Cromemco 
I n c o r p o r a t e d 

Z80 - 4 MHz Single Card Computer 
Genmmce' w1Nw GN Comp.*, n comp. comma.. wkmd hraw. IM 
oevam m280Nm rm3.100mt0 the 4mromm. 
puler 

mn 
Th. omil Mien h111, sperm., BK Byrn el re0714eR0M..rolt 

iöao 

on... 
xam IMmxsR50R 

.am4 programmable 

I 

1Il0,K h OM 
grammehle timer, i. myeN . m 10M mn.x... roue. m for 

hinSryCare C mporw,...vmlmm 

MrE4i5r1m.M o mGmreIBASICare.a4hw,alxvaOwrlMm.l 

SCC-W (Assembled) $450.00 

DISCRETE LEDS MI- 
XC556R .200" red 5/$1 MV50 .085" red 6/$1 XCIIIR .190" red 5/$1 
XC556G .200" green 4/91 XC209R .125" red 5/$1 XCI11G .190" green 4/$1 
X05560 .200" yellow 4/51 XC209G .125" green 4/$1 XCIIIV :190" yellow 4/51 
XC556C .200" clear 4/$I XC209V .125" yellow 4/$I XCIIIC .190" clear 4/$1 
XC22R .200" red 5/$1 XC526R .185" red 5/SI 
XC22G .200" green 4ßI XC526G .185" green 4/$1 
XC22Y .200" yellow 4/$1 XC526V .185" yellow 4/$1 INFRA -RED LED 
MVIOB .170" red 4/$1 XC526C .185" clear 4/91 Vex w "xl /16" flat 5/$1 

C04000 
C04001 
C 04002 
C04006 
C04007 
CD1009 
CD4010 
C04011 
C04012 
C 04013 
C04014 
C04015 
C 04016 
C 04017 
C 04018 
C04019 
C D/020 
C04021 
C D4022 
CD4023 
C 04024 
C04025 
C04026 
C04o27 

.39 
A 
.39 

1.19 
.25 
.49 
.49 

.25 

.49 
1.39 
1.19 

.59 
1.19 

.99 

.49 
1.19 
1.39 
1.19 

.29 

.79 

2.95 
.69 

CMOS 
C 04028 
CD4029 
CD4030 
C04036 
C04040 
C04041 
CD4042 
C040a3 
CD40u 
CD4046 
C04047 
C 04048 
C134049 
CD1050 
COd051 
C 04053 
CD4056 
CD4059 
C D4060 
C D4066 
CD4068 
C04069 

.89 
1.49 

.49 

.99 
1.49 
1.49 

.99 

.89 

.89 
1.79 

2.50 
1.35 

.49 

.69 
1.19 
1.19 
2.95 
9.95 
1.49 

.79 

.39 

.45 

C04070 
C D4071 
C 04072 
C04076 
C D4081 
C 04082 
C04093 
CD4098 
MC14409 
MC14410 
MC14411 
MC14419 
MCI4433 
MC14506 
MC14507 
MC14562 
MC14583 
CD4508 
C04510 
C D4511 
C 04515 
CD4518 
C D4520 
C D4566 

.49 

.49 
1.39 
.39 
.39 
.99 

1.19 
14.95 
14.95 
14.95 
4.95 

13.95 
.75 
.99 

11.95 
2.49 
3.95 
1.39 
1.29 
2.95 
1.29 
1.29 
2.25 

TYPE 

MAN I 

MAN 2 

MAN 3 

MAN 4 

MAN 7G 

MAN 7h 

MAN 72 
MAN 74 

MAN 02 
MAN 84 

MAN 3620 

MAN 3630 
MAN 3640 
MAN 4010 
MAN 4640 

MAN 4710 

MAN 4730 

MAN 4740 
MAN 4810 

MAN 4840 

MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6680 
MAN 6710 

DISPLAY LEDS 
POLARITY HT 

Common Anode -red 270 
5 it 7 Dot M4Inx -red 300 
Common Cathode red 125 

Common Camode -red 187 

Common Anode -preen 300 
Common Anode -yellow 300 
Common Anode-red 300 
Common Cathode -red 300 

Common Anode -yellow 300 
Common Cathode- yellow 300 

Common Anode -Orange 300 

Common Anode -orange x 1 300 

Common Cathode -orange 300 

Common Anode -orange 300 

Common Cathode-orange 400 

Common Anode -red 400 

Common Anode -red a 1 400 

Common Cathode -red 400 

Common Anode- yellow 400 

Common Cathode -yellow 400 

Common Anode -orange -0.0. .560 

Common Mode -orange ! 1 .560 
Common Cathode.onn1e- D.D..560 
Common Cathode -orange n 1 560 
Common Anode -orange 560 
Common Cmode- orange 560 

Common Mode- 00-D .D .560 

PRICE TYPE POLARITY 

2.95 MAN 6730 Common Anode -red n 1 

4.95 MAN 6740 Common Cathode-red -D.O. 
.25 MAN 6750 Common Cathode-red n 1 

1.95 MAN 6760 Common Anode -rod 
1.25 MAN 6780 Common Cathode -red 

.99 0L701 Common Anode -red x I 

.75 0L704 Common C81110110-red 

1.25 3L707 Common Anode -red 
.19 01720 Common Cathode -red 

.99 DL741 Common Ancle-red 

.49 01746 Common Anode -red o 1 

.99 DL747 Common Anode -red 

.99 DL749 Common Cathode -red x 1 

.99 0L750 Common Cathode -red 

.99 01336 Common Cathode -red 

.99 F6070 Common Cathode 
,99 FND358 Common Cathode n 1 

.99 FNO359 Common Cathode 

.99 FND503 Common Cathode(FN0500) 

.99 FND507 Common Anode (F61:15101 

.99 5082 -7730 Common Anode -red 
,99 1100F -3400 Common Anode -red 
.99 600e -3403 Common Cathode red 

.99 5082.7300 4 4 7 egl Digit-RHDP 

.99 5082 -730 4 e 7 591 Dign.LHOF 

.99 5082 -7304 Ovenange character I 1) 

.99 5082 -7340 4 x 7 SOI. Digit- Hexadedmal 

MT 

560 

560 
560 

5560 60 
300 
300 
300 
500 
600 
630 
600 
630 
600 
110 
250 

357 
357 

500 
500 

300 
800 
800 

600 
600 
600 
600 

MICE 
99 

99 
.99 
.99 
.99 
.99 
.99 
.99 

1.49 
1.25 
1.49 
1.49 
1.49 
1.49 
.35 
.69 
.99 
.75 
.99 
.99 
.99 

1.50 
1.50 

19.95 
19.95 
15.00 
22.50 

AVó9100 
AV9 9200 
AY-5-9930 
AY-5-2376 
HD0165 
74C922 
74C923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE /KEYBOARD CHIPS 
PUSh Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder 88 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 20 keys 

ICM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch/Timer 
Oscillator Controller 
Seven Decade Counter 
Clock Generator 

$14.95 
14.95 
4.95 

14.95 
7.95 
7.95 
6.25 

24.95 
19.95 
7.50 

1995 
6.95 

NMOS READ ONLY MEMORIES 
MCM6571 128 X 9 X 7 ASCII Shined with Greek 
MCM6574 128 X 9 X 7 Math Symbol 8 Pictures 
MCM6575 128 X 9 X 7 Alpha Control Char. Gen 

13.50 
13.50 
13.50 

TL074CN 
TL494CN 
TL496CP 
11C90 
951190 
4N33 
MX50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
LD1101111 
MC14433P 

MISCELLANEOUS 
Quad Low Noise bi -fat Op Amp 2.49 
Switching Regubtor 4.49 
Single Switching Regulator 1.75 

Divide 10/11 Prescaler 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 
27' red num. display w /inte9. logic drip 10.95 

TV Camera Sync. Generator 14.95 
41/2 Digit DPM Logic Block (Special) 3.95 
3195 Digit A/D Co Verter Set 25.00/Set 
315 Digit A/D Converter 13.95 

UTRONIX ISO -UT 1 

Photo Transistor Opto- Isolator 
(Same as MCT 2 or 4625) 

49i each 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
AV- 3- 8500 -1 and 2.01 MHZ Crystal (Chip 8 Crystal 7 
includes store display, 6 games and select angles, etc. / .9s/ /Set 
XR205 $6.40 

EXA R XR210 4.40 
06215 4.40 
06320 1.55 
XR -L555 1.50 362206106 19.95 
XR555 .39 061800 3.20 
X11556 .99 062206 4.40 
XR567CP .99 )(62207 3.85 
06567CT 1.25 062206 5.20 
091310P 1.95 062209 1.75 
XR1468CN 3.85 062211 5.25 
091488 1.95 062212 4.35 
061489 1.95 062240 3.45 

XR2242CP 1.50 
X62264 4.25 

062556 3.20 
062557 2.99 
063403 1.25 
094136 1.25 
064151 3.95 
064194 4.95 
X64202 3.50 
564212 2.05 
XR4558 .75 
X64739 1.15 
094741 1.47 

74C00 .39 
71CO2 .39 
71C04 .45 
7/C08 .49 
74C10 .39 
74C14 1.95 
74C20 .39 
74C30 .39 
74C42 1.95 
74C48 2.49 
74C73 .89 
74C74 .89 

74C00 
74C85 2.49 
74C90 1.95 
74C93 1.95 
74C95 1.95 
74C107 1.25 
74C151 2.90 
74C154 3.00 
74CI57 215 
74C160 2.49 
74C161 249 

74C163 
74C164 
74C173 
74C192 
74C193 
74C195 
74C922 
740923 
74C925 
74C926 
80C95 
80C97 

2.49 
2.49 
2.60 
2.49 
2.49 
2.49 
7.95 
6.25 
8.95 
8.95 
1.50 
1.50 

RCA LINEAR 
CA3013T 2.15 CA3082N 2.00 
CA2023T 3.25 CA3083N 1.60 
CA3035T 2.48 CA3086N .85 
CA3039T 1.35 CASON 3.75 
CA3046N 1.30 CA3130T 1.39 
CA3059N 1.25 CA3140T 1.25 
CA3060N 125 CA3160T 1.25 
CA3080T 125 CA340IN .59 
CA3081N 2.00 CA3600N 3.50 

CALCULATOR 
CHIPS/DRIVERS 

MM5725 $2.95 
MM5738 2.95 
DM8864 2.00 
DM8865 1.00 
DM8887 .75 
DM8889 .75 
9374 7-589. 
LED driver 1.50 
MM5309 4.95 

CLOCK CHIPS 

MM5309 4.95 
MM5311 1.95 
MM5312 4.95 
MM5311 4.95 
MM5316 6.95 
MM5318 9.95 
MM5369 2.95 
MM5387/1998a4.95 
CT 7001 6.95 

MOTOROLA 

MC1408L7 4.95 
MC1408L8 5.75 
MC1439L 2.95 
MC3022P 2.95 
MC3061P 3.50 
MC4016(74416)7.50 
MC4024P 3.95 
MC4040P 6.95 
MC4044P 4.50 

DIODES 
TYPE VOLTS W 

16746 3.3 400m 
1N751 51 400m 
16752 5.6 400m 
16753 6.2 400th 
16754 6.8 409/1 
16757 g0 400m 
19759 12.0 40000 

14959 8.2 4000 
1696$ 15 4030 
105232 5.6 5000 

165234 52 5000 
1N5235 6.0 5000 
165236 7.5 500m 
1N5242 12 500m 
165245 15 500m 
16456 25 40m 
16458 150 in 
164851 180 tom 
164001 50 PIV 1 AMP 

MICE 
4/.00 
4/1.00 
1/1.00 
4/1.00 
4/1.00 
4/1.00 
4/ 00 
4/1.00 
4/1.00 

28 
28 

28 
28 
28 

28 
6/1.00 
6/1.00 
5/1.00 

12/1.00 

TYPE VOLTS W 
1144002 100 PIV 1 AMP 
1N4003 200 PIA 1 AMP 
1N4004 400 PIV 1 AMP 
1144005 600 PIV 1 AMP 
1N4006 800 PIV 1 AMP 
164007 1000 PIV 1 AMP 
IN3600 50 200m 
164148 75 100 
144154 35 tOm 

11144733 5.1 No 

164734 5.6 in 
164736 6.2 1w 
164736 6.8 in 
114738 8.2 in 
164742 12 lee 
1N4744 15 le 
1N1183 50 PIV 35 AMP 
1N1184 100 P1035 AMP 
1N1185 158 PIV 35 AMP 
1N1186 200 PIV 35 AMP 
1N1188 400 PIV 35 AMP 

PRICE 

12/1.00 
12/1.00 
12/1.00 
10/1.00 
10/1.00 
10/1.00 
6/1.00 

15/1.00 
12/.00 

28 

28 
28 
20 

28 
28 

28 
1.00 
1.70 
1.70 
1.80 
3.00 

78MG 1.75 
LM106H .99 
LM300H .80 
LM301CN/H .35 
LM302H .75 
LM301H 1.00 
LM305H .60 
LM307CN/H .35 

LM308CN/H 1.00 
LM309H 1.10 
LM309K 1.25 
LM310CN 1.95 
LM311N/H .90 
LM312H 1.95 
LM317K 6.50 
LM318CN/H 1.50 
LM319N 1.30 
LM320K3 1.35 

LM320K-5.2 1.35 
LM320K-12 1.25 
LM320K-15 1.35 
LM320K-18 1.35 
LM320K-24 1.35 
LM320Tó 1.25 
LM320Ti.2 1.25 
LM320Ta 1.25 
LM320T-12 1.25 
LM320T-15 1.25 
LM320T18 1.25 
LM320T-24 1.25 
LM323K-5 5.95 
LM324N 1.49 
LM339N .99 
LM3401X3 1.35 
LM340K9 1.35 
LM340K-8 1.35 
LM340K-12 1.35 
LM340K-15 1.35 

LINEAR 
LM340K-18 1.35 
LM340K-24 1.35 
LM340T9 1.25 
LM340Tá 1.25 
LM340Tß 1.8 
LM340T-12 1.25 
LM340T-15 1.25 
LM340T-18 1.25 
LM340T-24 1.25 
LM358N 1.00 
LM370N 1.95 
LM373N 3.25 
LM377N 4.00 
LM380N 1.25 
LM380CN .99 
LM381N 1.79 
LM382N 1.79 
NE501N 8.00 
NE510A 6.00 
NE529A 4.95 
NE531H/V 3.95 
NE536T 6.00 
NE540 6.00 
NE544N 4.95 
NE550N 1.00 
NE555V .39 
NE556N .99 
NE560B 5.00 
NE5628 5.00 
NES65N/H 1.25 
NE566CN 1.75 
NE567V/H .99 
NE570N 4.95 
LM703CN/H .69 
LM709N/H .29 

LMIION .79 
LM711N .39 
LM723N/H .55 
LM733N 1.00 
LM739N 1.19 
LM741CN/H .35 
LM741-14N .39 
LM747N/H .79 
LM748N/H .39 
LM1310N 1.95 
LM1158CN/H 59 
MC1488N 1.95 
MC1489N 1.95 
LM1496N .95 
LM1556V 1.75 
MC17415CP 3.00 
LM2111N 1.95 
LM290IN 2.95 
LM3053N 1.50 
LM3065N 1.49 
LM3900N(3401).59 
LM3905N 1.49 
LM3909N 1.25 
MC5558V .59 
80388 4.95 
LM75450N .49 
75451CN .39 
75452CN .39 
15453CN .39 
75454CN .39 
75491CN .79 
75492CN .89 
75493N .89 
75494C .89 
ßC4136 1.25 
RC4151 3.95 
RC4194 4.95 
RC4195 4.49 

8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
35 pin LP 

40 pin LP 

LOW PROFILE 
(TIN) SOCKETS 

1 -24 25.49 50-100 

.17 .16 .15 

.20 .19 .18 

.22 .21 .20 

.29 .28 .27 

.34 .32 .30 

.37 .36 .35 

.38 .37 .36 

.45 .44 .43 

.60 .59 .58 

.63 .62 .61 

14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 

40 pin ST 

SOLDERTAIL 
STANDARD (TINI 

1-24 

.27 

.30 

.35 

.49 

.99 

1.39 
1.59 

2549 50100 
.25 .24 
.27 .25 
.32 .30 
.45 .42 
.90 .81 

1.26 1.15 
1.45 1.30 

SCR AND FW BRIDGE RECTIFIERS 
C36D 154 46 4000 SCRI2N1 8-491 

C36M 354 0 NOV SCR 

262328 1.64 0. 3000 SCR 

MDA 980 -1 129 00 500 FW BRIDGE REC. 

AIDA 980 -3 124 (a 200V FW BRIDGE REC. 

$1.95 
1.95 

50 

1.95 

1.95 

8 pin 5G 
14 pin 5G 
16 pin SG 
18 pin SG 
24 pin SG 
28 Pin SG 
36 pin SG 
40 pin SG 

SOLDERTAIL (GOLD) 
STANDARD 

I-24 25-49 50100 
.39 .35 .31 
.49 .45 .41 
.54 .49 .44 
.59 .53 .48 
.79 .75 .69 
1.10 1.00 .90 
1.65 1.40 1.26 
1.75 1.59 1.45 

II!hPl 

8 pin WW 
10 pIn WW 
14 pIn WW 
16 pIn WW 
18pInWW 
20pIn WW 
22 pIn WW 
24 pin WW 
28 pin WW 
36 pIn WW 
40 Pin WW 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1 -24 2549 50-100 

.59 .54 .49 

.69 .63 .58 

.79 .73 .67 

.65 .77 .70 

.99 .90 .81 
1.19 1.08 .99 
1.49 1.35 1.23 
1.39 1.26 1.14 
1.69 1.53 1.38 
2.19 1.99 179 
2.29 2.09 1.89 

CI06B1 50 TRANSISTORS 243904 
MPS/05 .30 263055 .89 2N3905 
MPS406 5/1.00 MJE3055 1.00 263906 

11597 6/1.00 2N3392 5/1.00 264013 
T1598 6/1.00 2N3398 5/1,00 264123 
40409 1.75 PN3567 3/1.00 P64249 
40410 1.75 P63568 4/1.00 PN4250 
40673 1.75 PN3569 4/1.00 264400 
2N918 4/1.00 MPS36364 5/100 2144401 
2N22194 29.00 MP53702 5/1 00 264402 
2N22214 4/1.00 263704 5/1.00 264403 
2N2222A 5/1.00 MP53704 5/1 00 2N4409 
P62222 Plastic 7/110 293705 5/1 00 2N5086 
2623680 4/1.00 MP53705 5/1.00 295087 
MP52369 5/1.00 263706 5/1.00 295088 
2N24M .00 MPS3706 5/1.00 265089 
292906 4/1.00 263707 5/1.00 295129 
292907 5/1.00 293711 5/1.00 P65134 

2637246 .65 PN5138 

262925 5/1.00 21437254 1.00 295139 

40E2955 1.25 293772 2.25 295210 

293053 2/1.00 293023 1 00 265449 
263903 5/1.00 295951 

74L500 
74LSOI 
74L502 
74L503 
74LSO4 
74L505 
74L508 
74L$09 
74L510 
74LS11 
74LS13 
74L514 
74LS15 
74L520 
74L521 
74LS22 
74L526 
74LS27 
74L528 
74LS30 
74L532 
741537 
741540 
74LS42 
4LS47 

.35 

.35 

.35 

.35 

.42 

.42 

.35 

.42 

.35 
.75 
.59 

1.8 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.42 
.45 
.35 

1.05 
1.05 

74LSOOTTL 
74L551 .29 
74LS54 .29 
14L555 .29 
74L573 .54 
74L574 .54 
71LS75 .71 
74L576 .54 
741.578 .49 
74L583 1.05 
74L585 1.50 
7/L586 .54 
74LS90 .71 
71L592 .90 
74L593 .90 
74LS95 .99 
74LS96 1.15 
74LS107 .54 
74L5109 .54 
74L5112 .54 
74L5123 1.50 
74L5125 1.05 
74LS132 .99 
74LS136 .59 
70L5138 1.05 

74 L5139 
74L5151 
74LS155 
74L5157 
74LS160 
74L5161 
74LS162 
74L5163 
74LS164 
74L5115 
74L5181 
74LS190 
74L5191 
74LS192 
74L5193 
74L5194 
74L5195 
74L5253 
74LS257 
74LS258 
74L5260 
74L5279 
74LS367 
74LS368 
74L5670 

1.05 
1.05 
1.05 
1.05 
1.15 
1.39 
1.25 
1.39 
1.50 
1.25 
2.49 
1.39 
1.39 
1.39 
1.39 
1.39 
1.39 
1.25 
1.05 
1.75 
.83 
.90 
.75 
.75 

2.49 

1/4 WATT RESISTOR ASSORTMENTS -5% 
HM 18 OW 

ASST. 1 5 ea. . ,HM 4' Urr: 50 PCS $1.75 
82 ii "M 1, 1v OHM III OHM 

ASST. 2 5 ea 220 OHM 210 OHM 310 OHM 50 PCS 1.75 
5/0 OHM 580 OHM 820 OHM 

ASST. 3 5 ea. .. 1,5a 1.80 2.20 50 PCS 1.75 
If.3k 1.50 4.7K 56K 

ASST. 4 5 ea 6 2 10K 120 15K 1, so Pcs 1.75 
2/c /1K 111 314 

ASST. 5 S ea Irr 68K 8/K 1001. 1 - 50 PCS 1.75 
150k 180K 220'0 270'0 

ASST. 6 5 ea 3900 070K $ó0a 59500 
- 50 PCS 1.75 

1M 1.214 15M 
ASST. 7 5 ea. 2.7M 3.3M 3.9M 4.7M 5.6M 50 PCS 1.75 
ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) $9.95 ea. 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 6% Sales Ten 1980 Catalog Available -Send 4ld stamp 
Postage -Add 5 %plus$1 Insurance if desired) 

J arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592.0097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

6 -80 PRICES SUBJECT TO CHANGE 

4/1.00 
4/1.00 
4/1.00 
3/1.00 
6 /1.00 
4/1.00 
4/1.00 
4 /1.00 
0.1.00 
4/7.03 
4/1.00 
5/1.00 

4 /1.00 
4/1.00 
4/1.00 
4/1.00 
5/1.00 
5/1.00 
5/1.00 
5/1.00 
5/1.00 
3/1.00 
3/1 00 

CAPACITOR 001StC4PACIII8s CORNER 
L9 1222 1lQ L9 1S.9a9 1ág_, 

10 of 05 04 03 .0010F 05 .035 
22 01 05 04 03 ,0047µ1 05 .04 035 
47 pl 05 14 .03 .01µF 05 .04 .035 

100 p/ .05 .04 03 .022µF .O6 .05 04 

220 PT 05 .04 03 -047µ5 .06 .05 .04 
470 0 05 .04 .035 10F 12 .09 .075 

108 VOLT MYLAR RLM CAPACITORS 
.001mí .12 10 .07 .02201 13 11 .08 

.0022 .12 10 07 .047n1 21 .17 .13 

.0047n1 12 10 07 1mí 27 .23 17 

00mo 12 10 07 2201 33 27 22 
20% INMED TANTALUMS 1905101 CAPACITORS 

.1250 ,39 .31 .25 1.5,35V Al .33 .26 

.15/35V .39 .31 .25 2.2/355 .51 .41 .33 
22/35V .39 .31 .25 3.3/255 .53 .43 .34 

.33/35V .39 .31 .25 4.7255 .63 .51 .41 

.47/350 .39 .31 .25 6.8255 .79 .63 .50 

.68/355 .39 .31 .25 15/255 1.39 1.12 .89 

1.0/35V .39 .31 .25 22/6V - . .00 
MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 

Allal Lead Radial Lead 
.47/500 15 13 .10 47/25V .15 13 10 

1.0/50V 16 .14 .11 47 /500 .16 14 .11 

3,3/505 14 .12 .09 1.0/160 15 .13 10 
4.7/255 15 13 .10 1.0250 16 11 .11 
10/255 .15 .13 .10 1.01500 .16 .14 .11 
10/504 16 .14 .12 47/180 .15 .03 .10 
22250 .17 .15 .12 4.7/255 .15 .13 10 
22/505 24 .20 .18 4.7/505 .16 .14 .11 
47255 .19 17 15 10 /16V .14 .12 09 
47/50V 25 .21 .19 10/250 .15 .13 10 
100/250 .24 .20 If 10 /50V 16 .14 .12 
100/500 15 30 28 47/505 .24 .21 .19 
220/250 .32 .28 .25 100/16V 19 .15 .14 
220/500 .45 .41 .38 100255 .24 20 18 

470255 33 .29 .27 100/500 .35 .30 .28 
1000 /160 .55 50 45 220/16V .23 17 166 

2210/161/ .70 62 55 470/255 31 28 2 4 
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arreco 

JOYSTICK 
VIDEO CONTROLLER 

Pa 

' 

IDEAL FOR ALL VIDEO GAMES OR REMOTE CON 
TROL PROJECTS 
SMALL CASE SIZE: 1 -1/2 "H x 2 -3/8 "W x 4- 5/16 "1. 

2 MINIATURE POTENTIOMETERS -40K OHM EACH 

SPST PUSH BUTTON CONTROL 
5 -WIRE CONNECTION CABLE -6 FEET LONG 
RUGGED PLASTIC CASE 

JVC-40 $4.95eachJ 

ELECTRONICS 

MINIATURE SCREWDRIVER 

RUGGED CONSTRUCTION 
1009, OF USES - 58"' TIP 

4%" 

2/S1.00 

MAGNETIC RETRIEVER TOOL 

Picks up elusive metal parts or tools 
in hard -to -reach places. 

EXTENDS TO 26 %" - ROTATES 360° 
STRONG, LIFETIME MAGNET 

MRT -2281 $3.95 

= G CONTINENTAL SPECIALTIES 

LOGIC PROBE KIT 

t1r 
SPECIFICATIONS 

Input Impedance: 300,000 Ohms. 
Thresholds: "Lo" 30 %Vcc - "Hi" 70 %Vcc 
Maximum Speed: 300 nsec., 1.5MHz 
Input Protection: ±50VDC continuous 117VAC 
for 15 sec. 
Power: 30mA @5V - 40mA @ 15V - 25V max. 
reverse voltage protected; 36" cable with color 
coded clips included. 
Operating Temp.: 0.50 °C. 
Dimensions: 5.8L x 1.0W x 0.7D in. 

(147 x 25 x 18mm ) 

Weight: 30 oz. (85 gm) 

LPK -1 $21.95 /Kit 

" " "' J / Proto Clips 
9 14-PIN CLIP PC -14 .... $ 4.50 

16-PIN CLIP PC-16 .... $ 4.75 
24-PIN CLIP PC -24 .... $10.00 
40 -PIN CLIP PC -40 .... $16.00 ri»r>I 

Prolo Boards 
PB.6 $17.95 
PB-100 19.95 
PB-101 22.95 
PB-102 26.95 
PB-103 44.95 
PB-104 55.95 
PB-203 99.95 
PB-203A 155.00 
PB-203A-Kit .. 131.00 

Jumbo 6 -Digit Clock Kit 
Four .630 "ht. and two .300 "ht. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115VAC operation 
12 or 24 hour operation 
includes all components, case and wall transformer 
Size: 63/4 x 355 x 164 

JE747 $29.95 

MICROPROCESSOR COMPONENTS 
SO88A/8080A SUPPORT DEVICES 

VUOTA CPU S 7 95 

8212 B -BN Input/Output 3.25 

8214 Prionty Interrupt Control 5.95 

8216 BNOirectional Bus Driver 3 49 
8224 Clock Generator/Driver 395 
8226 Bus Dover 3.19 

8228 System Controller /Bus Dreyer 4 95 

8238 System Controller 5.95 

8251 Prop Comm. IT) (USAST) 7.95 

8253 Prop Interval Timer 14.95 

8255 Pr09 Penph 1 /0(PPI) 9.95 

8257 Pram DMA Control 19 95 

8259 Prop Interrupt Control 19.95 

8800/6800 SUPPORT DEVICES 

MC6800 MPU $14 95 

MC6802CP MPU with Clock and Ram 24.95 
MC68104P1 128X8 Static Ram 5.95 
MC6821 Penph. Inter. Adapt (5C6420) 749 
MC6828 Priority Interrupt Candler 12.95 
MC6830L8 1020(8 St ROM (MC68A30 -e) 14.95 
MC6050 Asynchronous Comm. Adapter 7.95 
MC6852 Synchronous Serval Data Adapt 9.95 
MC6860 0 -600 bps Digital MODEM 12.95 
MC6862 2400 bps Modulator 14.95 
MC68804 Quad 3 -Slate Bus Trans 1000261 2 25 - MICROPROCESSOR ONIPS-MISCELLANEOOS- 
Z801780CI CPU 513.95 
Z804(780.11 CPU 15.95 
CDP1802 CPU 19.95 

2650 MPU 1995 
6502 CPU 11 95 

8035 13-Bit MPU w /clock. RAM. 1/0 lines 19 95 

P8085 CPU 19.95 

TMS9900JL 16.Bit MPU w /hardware. multiply 

8 divide 4695 
SHIFT REGISTERS 

MM500H Dual 25 Bit Dynamic S 50 

MM503H Dual 50 Bit Dynamic 50 

MM5(14H Dual 16 Bit Static 50 

MM506H Dual 100 at Static 
MM510H Dual 64 Bit Accumulator 
MM5016H 500)512 MD Dynamic 

2504T 1024 Dynamic 

2518 HER 32 BIt Static 

2522 Dual 132 Bit Static 

2524 512 Static 

2525 1024 Dynamic 

2527 Dual 256 Bit Static 

2528 Dual 250 Static 

2529 Dual 240 gK Static 

2532 0uad 80 Bit Stack 

3341 Filo 

7410670 494 Register File 1Tn514tel 

WT'S 

50 

50 
89 

3.95 
4.95 
295 

99 
2.95 
295 
4.00 
4 00 

2.95 

6 95 
2 49 

A- Y-5-1013 30K BAUD 695 

M-Z80 
M-CDP1802 
M-2650 

MICROPROCESSOR MANUALS 

Use Manual 

User Manual 

User Manual 

ROM'S 

2513(21401 Character Generator(uOper rase) 

2513(3021) Character Generaor(rower case) 

2516 Character Generator 

MM52309 2048 -Bit Read Only Memory 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 
Full 8 tan latched output 101 micro. 
processor use 

3 Use, Define keys with one bene II- 
stable operal, 
Debounce circuit provided for all 19 

MYs 
-,< LEO 1e300M 10 veld0 Slates 

Easy Interlacing with standard 16 ON 

/C connector 
only .SVDC reOulred lof 000.11409 

FULL 8 BIT LATCHED OUTPUT 19 KEYBOARD 

The 2E600 Encoder 01055419 provides Mo separate hexadecimal 

nos produced 11014 sequential key envies to allow Bred 2100- 

mmq Cul 8 On mIoopr0cesser or 8 bit memory w cngs Three 

41 addltonal keys ate provided ro, usai operations will one haying 

a MON Output avallaSO The outputs are latched and mon00red 

won LED lea40uls Also included I5 a key entry strobe 

JE600 $59.95 
Hexadecimal Keypad only $14.95 

1101 256)(1 

1103 1024X1 

210118101) 256X1 

21020 X 

21102 
10241024x1 

1 

211118111) 256X4 
2112 25604 

2114 1021X4 

2114L 1024X4 
2114.3 102484 

21141 -3 102404 
5101 25604 
52802107 4096X1 

7489 1654 
745200 25551 

93421 256X1 

ÚP0414 41( 

(MK4027) 
UPD416 I6K Dynamic 16 pm 250ns 

(004116) 
TM54044- 4K Static 

45NL 
TM54045 1024X4 Stabs 
2117 1538481 Dynamic 350ns 

(house maned) 
MM5262 210(1 Dynamic 

PROM'S 

57 50 
7.50 
5.00 

RAM'S 

Static 
Dynamic 
Static 
Static 
Stab[ 
5bbc 
Slant MOS 

Static 459ns 

Stabs 45005 low power 

Static 300ns 

Stabs 300ns low power 

Static 
Dynamic 

Static 
Static Instate 
Static 
Dynamic 16 on 

59.95 
9.95 

10.95 
1 95 

SI 49 

99 

395 
1 75 

1 95 

395 
495 
795 

10 95 

10 95 

11 95 

7 95 
4 95 

1 15 

4 95 

2.95 
4 95 

9 95 

14 95 

14.95 
9.95 

4)1 00 

1702A 2048 FAMOS 

27161N7EL 1610 EPROM 

TMS2516 16K- EPROM 

(2116) 'Requires single .SV powe supply 

TM52532 40X8 EPROM 

2708 8K EPROM 

2716 T ISO" EPROM 

"Requires 3 voltages, -5V. =53.1 =1 

5203 2048 FAMOS 

6301 -1(7011) 1024 1115141e 8lpolal 

6330. 1(76021 256 Open C Bipolar 

82523 32X8 Open Collector 

825115 4096 Bipolar 

825123 32X8 Tr1slale 

74186 512 TTL Open ColIector 

74188 256 TTl open Collector 
745207 1024 Slabs 

DIGITAL 
THERMOMETER KIT 

55 95 

59 95 

39.95 

89 95 

10 95 
29 95 

14 95 

349 
2.95 
3 95 

19 95 

3.95 
9 95 

3 95 

2 95 

The Incredible 

Pennywhistle 103" 

$139.95 Kit Only 
The PsnnyoNlste 103 is capable of recording data Io and from audio tape without 

10.1 speed requirements for the recorder and il is able to communicate directly with 

another modem and terminal for 160100ne "hamming" and communicalron. In 

addition. It is free ofcmicaladluslmentsand is builtwiarnon- precision, readily available 

Parts 
.o. 30.0410 lISIcfl Method Frequency-MIN Keying. full- duplex (had- duplex 

selectable) 
Maximum Data Bals 300 Baud. 
Data Forma Asynchronous Serial (return to mark hovel required 

between each chancier). 
Receive Channel Frequencies 2025 Hz for space, 2225 Hz for mark 
Transmit Channel Frequencies Switch selectable Low (normal/ - 1070 spaca, 

1270 man, Mph = 025 space, 2225 man. 
Receive Sensitivity - 46 dbm aec llInaI lly coupled 
Transmit Lent -15 dom nominal Adluslable from -6 Om 

to -20 cam 
m 

Rent. Frequency Tolerance Frequency reference aul0mal1cally a01us10 to 
arbw 1w upelat01 between 1800 Hz and 2400 Hz. 

0191141 Daa Interlace EM RS-232C or 20 mA current loop (mower Is 

oplonolaled and non -polar) 

Power Requlnmenb 120 VAC, single phase. 10 Watts. 
Physical An components mount on a Single 5- by 9- 

pnnhed mot board All components included. 

4,oures a VOM Audio Oscillator Frequency Counter xndror Osdlbscope to align. 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. 
Kit comes complete with: 

8 each UPD416.1 116K Dynamic Rams 1250NS 
Documentation for conversion 

TRS -16K $75.00 

Dual SencOre switching cOntrOl for in 
door /outdoor or dual monitoring 
continuous LED .8" ht. display 
Renga: -40°F to 199°F / .40°C to 100°C 
ACCUrac : 1 °nominal 
Set for Fahrenheit or Celsius reading 
Sim, walnut cese - AC well adapter incl. 
0100 : 3.1/4"M )3 6 -5/8 "W x 1 -3 /8"D 

JE300 $39.95 

30 AWG wire .025" square posts 
Daisy chain or Built -in cut off 
point -to -point Includes FO ft. wire 

No stripping or slitting required - 
just wrap 

Pert No. 

JW-1B 
JW-1-w 
JW-1-Y 
JW-1-R 

Wire 
Color 

Blue 
White 
Yellow 
Red 

Pria 
$14.95 

14.95 
14.95 
14.95 

JUST WRAP" Replacement Wire 
Pan No. 

fl-JW-B 
R-JW-W 
R-JW-Y 
R-JW-R 

Cotir Pria 
Blue 50 ft. roll $2.98 
White 50 ft. roll 2.98 
Yellow 50 ft. roll 2.98 
Red 50 ft. roll 2.98 

JUST WRAP' Unwrap Tool $3.49 

JE701 

Bright .300 hl. comm. cath- 
ode display 

Usas MM5314 clock chip 
S 

modes 
itches 

for 
hours, minutes 

Hrs. easily vleweble to 20 ft. 
Simulated walnut case 

115 VAC operation 
12 or 24 hr. operation 

Intl. all components, case & 
wall transformar 

Size: 6%" 3 -1/8" 176" 

6 -Digit Clock Kit $19.95 

62 -Key ASCII Encoded Keyboard Kit 

The JE610 62 -Key ASCII Encoded Keyboard 
Kit can be interfaced into most any com- 
puter system. The JE610 Kit comes com- 
plate with an industrial grade keyboard 
switch assembly (62 keys), IC's, sockets, 
connector, electronic components and a 

double -sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and -12V @ 10mA for operation. 

F EA TUBES: 
60 Keys generate the full 128 char- 
acters, upper and lower case ASCII 
set 
Fully buffered 
2 user-define keys provided for 
custom applications 
Caps lock for upper case only 
alpha characters 
Utilizes a 2376 140 pin) encoder 
read only memory chip 

Outputs directly compatible with 
TTL /DTL or MOS logic arrays 
Easy interfacing with 16 -pin dip 
or 16 -pin edge connector 

JE61O $79.95 
62 -Key Keyboard only ..$34.95 

ItVacuum Vise 
Vacuum -based light -duty 
vise for small components 
end assemblies. ASS con- 
struction. 114" laws, 174" 
travel.Cen be permanently 
installed. 

VV-1 $3.49 
ADJUSTABLE WRENCH cho) 

y Two Sizes: 6" and 10" v Professional Quality 
Chroma Vanadium Steal 

6 "- AW -6.. $4.95 10 "- AW -10.. $6.95 

Regulated Power Supply 
Uses LM309K. Heat sink 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to ±5V, -9V and z12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 31/5" x 5" x 2 "H 

JE200 $14.95 

ADAPTER BOARD 
- Adapts to JE200- 
±5V, ±9V and ±12V 

DC /DC converter with +5V input. Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy -back to JE 200 
board. Size: 3l/" x 2" x 9/16 "H 

,JE205 $12.95 

HICKOK 1X303 Portable LCD Digital Multimeter 

Su one ves ws sells 

SPECiSICATIOSIC OC 'sin IS ranges, 0 

LX303 
LX304 .5% ACCURACY 

1% ACCURACY 

RC-3rv0 
CC -3 
VP-10 
VP-40 
CS.1 

OSSORCISION 

115V AC ADAPTER . 

PADDED CARRYING CASE 
410 DC PROBE ADAPTER lue to ION 

40kÚ DC PROBE 
. 

10 Amp DC Current Shunt 

$74.95 
$89.95 

7.50 
7.50 

14.95 
36.00 
lass 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25! 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available - Send 41! stamp 
Postage -Add 5 % plus sl Insurance lif desired) 

J 
PHONE 

ORDERS 
WELCOME 

(415) 592 -8091 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

6.60 PRICES SUBJECT TO CHANGE 

JUNE 1980 
CIRCLE NO. 40 ON FREE INFORMATION CARD 
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*DIGITAL 
MULTIMETERS 

Sinclair PDM35 Hickok LX303 

$6959 Reg. $69.95 

"NIURAPHONE- 
Cordless 
Telephone 
System 
Reg $89 95 

$7495 

31/2 -Digit 
Portable 

Model 2800 

Beckman 
TECH310 

930. 
Portable Oscilloscopes ID 
15 MHz 
Dual Trace 
Triggered 
Miniscope 

$36995 435°00 
Model MS-215 

15 MHz Triggered Miniscope 
Model MS -15 Reg. 5319.00 $26995 
30 MHz Dual Trace 
Triggered Miniscope 
Model MS -230 Reg. $559.00 

Logic Probe 
Compact circuit powered 

Detects pulses as short as 50 
i. sec DTL'TTL HTUCMOS 
compatibility $4495 

SRC Circuit Box 
36 resistors (15 11 

to 10 Met) 18 

capacitors (100 p1 to 
O 22 $42. Reg $49.95 
ocludes test leads 

Chess 
Challenger 7 
Reg $110 00 Model 
7995 BBC 

$479951 

Model 
LP -1 

'GTE Flip- PhoneJ 

$379 

Function 
Generator 

Model 2001 
Reg. 5185.95 

$15795 
Sine -, square -. 

triangle- and 
separate 111 
square wave 
output 
Frequency range; 
1 Hz- 100012 

\ 
tort`P VOM able 

Multifester 

19 Model S 95 
VM520 

20 KO VDC 10 Kit VAC 

HICKOK 
Digital CB In -Line 
Tester 

$16995 
Reg. $399.00 

Attache 
Style 
Tool Case 
Model TC100 ST 

$.7;91 $27995 

Weller: Xcelite 

Service 

_ _ 
Master 
Tool Kit 
Model 99 -SM 

$69e5 $4750 

Proto GMGProto Board with 
Preassembled 
Mal Boards 
no -104 $4995 
Fully assembled breadboard 
contains four OT -59S sockets, 
seven 01 -590 bus strips and four 
5 -way binding posts 

viz Model WC 412A 

Magnifier Lamp 
Precision ground and polished 
magnification lens $4995 
Model MG10A 

Built -in Power 
Supplies 

Regulated 
Short-proof 

Reg. $154.95 

$12995 PB 
Model 

-203A 

100 MHz 8 -Digit Counter 
20 Hz to 100 MHz Model MAX700 -- 

range LED display 
Reg $150 00 

Fully automatic $12750 

= 6"x9" 3-Way Speaker 

fro =Logic Monitor Telephone CODE 
Answering -1 Au omatically 

\ i displays static and r dynamic logic 
Model LM -1 Works with DTL, HTL, 

$5995 TTL, and CMOS 16 
LED display 

Model 1500 $24995 
Call Control 
Reg. $349 95 

.Model 1400 9 9995 

Portable WAHL 
Digital Capacitance '" Cordless 

Meter 
Model 820 

Measures ® ers 
capacitance ly 

from 0.1pF to 1 Farad Resolves to 
0.1pF 10 ranges for accuracy and lTtehmal -S rloarl sera resolution 4 digit easy-to-read LED 

®' 

20 oz. ceramic magnet 
Model6P2000 -69TR ;F7 

$1495 ea. 

60 Soldering 
Iron 

$2995 
Model 7800 

8 pc. Tool Set (value 
$14.951 with $200.00 
purchase from this ad. 

1 
Miniature High Fidelity 
3 -Way Stereo Speakers 
$ 550 Reg 5149 95 

69PR 

display 0.5% accuracy Circuit Tester =2995 M 31/2 -Digit 0.1% Digital 
Capacitance Meter Model 3001 - 

9 ranges from 1999 pF to 199.9 wF 
0.1% of reading accuracy Reg. $170 

$190.00 

DIGITAL MULTIMETER Simpson 461 
Complete with nickel - 
cadmium batteries. AC 
charger /adapter. test 

leads $14995 

30 MHz LEADERI 
Dual Trace 
with Delay 
L ne 

Model 
5 9 

Weller'Control led 
Output Soldering 

Station 

Model WTCPN 
Reg 577 50 

$4995 

BSR X-10 Remote Control tor 
Lights 8 Appliances 

a Pc Standard Starter KU one Ili standard mmand Reg 587 95 
Console Two 121 Lamp Modules One 111 Appliance $7950 
Module 7 
5 e Olt 1 St rt Kit One I l i Deluxe INrcasomc Reg 5112 95 
Command console one Ill Hand Hem Remote gon. Two 09995 
12, 1 amp Modules One re, Appeence Unn 

,.$14.50 Command console 936.00 
SS , ^C ,4.5o Command RGonsoa$59.95 

14 so na Hec emoe 

30 MHz 
Portable Frequency 
Counter Reg. 

Model 
HF -9 

In-Dash Car Stereos 
8 Track Tape Player with 
AM /FM /MPX Radio 
Model C -777 

_Alas 

$5250 

Cassette Tape Player 
with AM /FM /MPX Radio 
Model 
CAS -888 

$5750 

Stereo Power Booster 
Model POW -40 

$2495 40W stereo 
POW 40 

FORDHAtA 
855 Conklin St. Farmingdale, N.Y. 11735 

Master Charge 
BenkAmerloard 
VISA COD 
Money Order 

. Chock 
State residents add 

app ropnale sales tart 

ADD FON SHIPPING AND INSURANCE 
tar 250.00. S 3.50 

S251 00 to 500.00 5.00 
501. 0010 750.00 7.5o 
751 0010 1000.00 10.00 

1000 00 12.50 over 
Ds extra 

ME-1- (800) 645 -9518 
in N.Y. State call (516) 752 -0050 

OUTSTANDING COMPUTER PRODUCTS 
Note: Most CompuPro boards are available In 3 forms: unklt (sockets, bypass caps pre -soldered in 

place), assembled, or qualified under our high -reliability Certified System Component (CSC) program. 

NEW! S -100 DUAL PROCESSOR 
CPU BOARD Introductory prices: 
5385 unkit, $495 assm, $595 CSC 

An 8088 CPU gives true 16 bit power with a standard 8 bit S -100 
bus, while an additional 8085 CPU gives compatibility with CP /M 
and the vast library of software developed for the 8080. Finally -a 
CPU board that is downward compatible with existing software, up- 
ward compatible with hardware and software not yet developed, ac- 
cesses 16 Megabytes of memory, meets all IEEE S100 bus 
specifications, runs 8085 and 8086 code In your existing mainframe 
as well as Microsoft 8086 BASIC and Sorcim PASCAUM1 ", and 
runs at 5 MHz for speed as well as power. The Duel Processor Board 
is built to the same stringent standards that have established our 
leadership In S -100 system components ... and starting June 1st, 
you'll be able to plug it into your mainframe to experience cool 
puling power that, until now, you could only dream about. 

Available June 

TERMS: Cal res add tax. Allow 5% for ship- 
ping, excess refunded. VISA® /Master- 
chargee call our 24 hour order desk at 
(419) 582 -0636. COD OK with street address 
for UPS. Prices subject to change without 
notice. 

OTHER S -100 PRODUCTS 1 

NEW! S -100 SPECTRUM COLOR 
GRAPHICS BOARD 

Introductory prices: 
$339 unkit, $399 assm, $449 CSC 

Includes 8K of IEEE -compatible static RAM; full duplex bidirec- 
tional parallel I/O port for interfacing with keyboards, joysticks, and 
similar parallel peripherals; and a 6847 -based graphics generator 
capable of displaying all 64 ASCII characters. Put these all 
together, and you've got 10 modes of operation - from 
alphanumeric /semi- graphics in 8 colors to ultra -dense 256 x 192 full 
graphics. With 75 Ohm RS-170 line output and video output for use 
with FCC approved video modulators. Need graphics software? 
Sublogic's 2D Uni I Graphics Interpreter (normally $35) is yours 
for $25 with the purchase of any Spectrum board. Don't settle for 
B &W or stripped -down color boards - go for the full Spectrum of 
performance. Available June 

SPECIAL PRICE! TRS -80* -I or -II 
W 
MEMORY EXPANSION CHIP SET: $69 !! 
e've done it again ... 8 low power, 250 ns 16K dynamic RAMs at a trendsetting price. 

Don't be Impressed with fancy packaging or four color ads; our chip set gives all the perfor- 
mance you want at a price you can afford. Offer good while supplies last. Add $3 for / RS -80 compatible DIP shunta and complete installation instructions. 

7R5.90 is a trademark of the Tandy Corporation. 

2.80A CPU Board 
8085 CPU Board 
Godbout Computer Enclosure 
8K Econoram IIA static RAM 
16K Econoram XIV static RAM 
32K Econoram X -32 static RAM 

OM 

5225 unkit, 5295 assm, $395 CSC 
$235 unkit, $325 assm, $425 CSC 
$289 desktop, 5329 rack mount 
$169 unkit, $189 assm, $239 CSC 
5299 unkit, $349 assm, $429 CSC 
$599 unkit, $689 assm, $789 CSC 

12 Slot Motherboard $129 unkit, $169 assm 
19 Slot Motherboard $174 unkit, $214 assm 
2S Interfacer I I/O Board $199 unkit, $249 assm, $324 CSC 
3P PLUS S Interfacer I/O Board $199 unkit, $249 assm, $324 CSC 
Active Terminator Board 534.50 kit 
Memory Manager Board $59 unkit, $85 assm, $100 CSC 
2708 EROM Board (less EROMS) $85 unkit 

SEE COMPUPRO PRODUCTS IN 
V Pro TM 

from @®5"R PERSON AT FINER COMPUTER 
ELECTRONIC 

STORES WORLD -WIDE. 
Bldg. 725, Oakland Airport, CA 94614 
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NEW PRODUCTS! 
Super Color S -100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S -100 bus 1802, 8080, 8085, 280 etc. 
Delivery January '80. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w /clocks up to 4 

MHz wino wait states Addl. 16K RAM $63 

Quest Super Basic 

Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S -100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

Gremlin Color Video Kit $ 69.95 
32 x 16 alpha/numerics and graphics; up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 

Quest, the leader in inexpensive 1802 systems 
announces another first. Ouest is the first com- 
pany worldwide to ship a lull size Basic for 1802 
systems. A complete function Super Basic by 

Ron Cenker including floating point capability 
with scientific notation (number range ±.17E.), 
32 bit integer .2 billion; Multi dim arrays; String 
arrays: String manipulation; Cassette 1 /0, Save 
and load, Basic, Data and machine language pro- 
grams; and over 75 Statements, Functions and 

Operators. 
Easily adaptable on most 1802 systems. Re- 

quires 12K RAM minimum for Basic and user 
programs. Cassette version in stock now. ROM 

versions coming soon with exchange privilege 

allowing some credit for cassette version. New 
improved version with improved speed and accu- 
racy now avail. Source list for I/O now incl. 

Super Basic on Cassette $40.00 

Tom Pittman's 1802 Tlny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never offered before. $19.00. 

S -100 4 -Slot Expansion $ 9.95 

Super Monitor VI.1 Source Listing $15.00 

Coming Soon: Assembler, Editor, Disassem- 
bler, DA /AD. Super Sound /Music, EPROM 
programmer, Stringy Floppy System. 

P.O. Box 4430C, Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 

(408) 988 -1640 

Ue PILO 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 
other computer. There is no other computer on plus load, reset, run, wait, Input, memory pro- 
the market today that has all the desirable bene- tact, monitor select and single step. Large, on 
fits of the Super Elf for so little money. The Super board displays provide output and optional high 
Elf is a small single board computer that does and low address. There is a 44 pin standard 
many big things. It is an excellent computer for connector slot for PC cards and a 50 pin connec- 
training and tor learning programming with its tor slot for the Ouest Super Expansion Board. 
machine language and yet it is easily expanded Power supply and sockets for all IC's are in- 
with additional memory, Full Basic, ASCII cluded in the price plus a detailed 127 pg. instruc- 
Keyboards, video character generation, etc. tion manual which now includes over 40 pgs. of 

Before you buy another small computer, see if it software info. including a series of lessons to 

includes the following features: ROM monitor; help get you started and a music program and 

State and Mode displays; Single step; Optional graphics target game. Many schools and 

address displays; Power Supply; Audio Amplifier universities are using the Super Elf as a course 
and Speaker; Fully socketed for all IC's; Real cost of study. OEM's use it for training and R&D. 
of in warranty repairs; Full documentation. Remember, other computers only offer Super Elf 

The Super Elf includes a ROM monitor for pro- features at additional cost or not at all. Compare 
gram loading, editing and execution with SINGLE before you buy. Super Elf Kit $106.95, High 
STEP for program debugging which is not in- address option $8.95, Low address option 
cluded in others at the same price. With SINGLE $9.95. Custom Cabinet with drilled and labelled 

STEP you can see the microprocessor chip opera- plexigiass front panel $24.95. Expansion Cabinet 
fing with the unique Guest address and data bus with room for 4 S -100 boards $41.00. NiCad 

displays before, during and after executing in- Battery Memory Saver Kit $6.95. All kits and 

structions. Also, CPU mode and instruction cycle options also completely assembled and tested. 
are decoded and displayed on 8 LED indicators. Guestdata, a 12 page monthly software pub - 

An RCA 1861 video graphics chip allows you to lication for 1802 computer users is available by 

conned to your own TV with an inexpensive video subscription for $12.00 per year. Issues 1 -12 

modulator to do graphics and games. There is a bound $16.50. 

speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00, 
music or using many music programs already original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 
to drive relays for control purposes. $3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
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 interface. Provisions have 
been made for all other options on the some 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf . 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 IK 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 f rom 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. 

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 full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma 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. Also a 1K 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 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi -volt Power Supply below). 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6 %tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 

JUNE 1980 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 

Quality IC's and other components at fac- 
tory prices. 

INTEGRATED CIRCUITS 
74001TL LM323K.5 5.95 CD4026 2.50 
7400N .19 LM32011.12 1.50 c04027 .66 
74026 .20 1M3206.15 1.50 C134028 85 
74046 25 LM3207-5 1.35 CD4029 T35 
74096 .23 1113207-6 1.35 CD4030 .45 
7 tON .20 LM3207.12 1.35 C04035 1.35 
7414N .70 1M3207-15 1.35 C04040 1.35 
74206 .20 LM3240 1.40 C04042 15 
74226 .39 LM339N 1.00 C04043 15 
7430N .20 LM340K-5 1.35 C040/4 .85 

]M2N .58 LM340W8 1.35 004046 1.67 
74450 .74 LM34011.12 1.35 C04049 .45 
74476 .58 LM3401(.15 1.35 004050 .49 
7448: .77 LM3/06-24 1 35 554051 1.13 

7450: .20 LM3/07-5 1.25 C04060 1.12 
7474N .35 LM3407-8 1.25 C04066 .71 
74750 49 LM340T.12 1.25 C04018 .40 
]4854 .88 L143407-15 1.25 C04069 40 

74690 1 85 LM340T-18 1.25 004070 50 
'SOON 43 LM340T.24 1.25 CD4071 45 

7492: A3 LM350 7.50 C04072 .45 

74936 .43 1M377 3.50 004073 .45 
]495N .89 1M379 5.00 C04075 45 
74100N 1.20 LM3804 1.00 C04076 115 CLOCKS WIRE WRAP LEVEL 3 

741074 35 LM381 1.60 004078 .40 MM5311 5.50 PIN PIN 
741214 34 LM382 100 004081 .35 MM5312 3.90 14 .32 24 BB 
741236 .59 LM70311 .65 004042 35 MM5314 3.90 16 .33 26 1.00 
741256 45 LM70911 .28 C04116 47 MM5389 2.10 18 .57 40 1.23 
741456 .77 LM72311/6 50 C04490 5.50 MM5841 14.45 mYiTAu 
741506 1.20 LM7334 .85 C04507 1.00 54145865 7 95 

1 MHZ 4.50 
741516 .89 LM741CH .35 004508 4-25 C77001 5.60 

2 MHz 4.50 
741546 2.00 LM741N .38 004510 1.02 C77010 8.95 

4 MHZ 4 25 
741571 59 LM7/7H/N .75 C04511 94 007015 895 
741616 Sr 1M7484 .35 001515 2.52 M1453154A/N 3.95 IOMHZ 425 
741626 125 LM13036 1.75 004516 I 10 MM53754G7N 4.90 

18 MHZ 190 
741630 .87 LM1304 1.10 C04518 1.02 7205 16.50 

20 MHx 3.90 
741746 16 LM1305 1.27 004520 102 7207 7.50 ,72 MHZ 3.90 
741756 .95 LM1307 2.00 054527 1.51 1208 15.95 

72T661è 4.00 
741906 I 15 LM1310 2.75 C04528 79 7209 4.55 

1.8432 MHz 4.50 
741926 87 LM1458 .47 054553 3.50 0500260N 3.75 3.5795 MHZ 1.i0 
741934 .85 LM1800 1.75 004548 2.25 050056CN 3.75 

2 000 MHZ 
I 95 

114221N 2.75 1141812 7.50 C04583 235 MM53101 250 2097152 MHz 4.50 
742984 1.65 1M1809 3.00 004585 t 10 

MICROPROCESSOR 2.4576 MHz 4.50 
743656 89 LM2111 1.75 5440192 3 00 

6502 10.95 3.2768 MHz 4.50 
743666 89 LM2902 2 25 74000 35 

6504 9.95 5 5959 COI 4.50 
743676 .89 LM3900N .60 74004 ÁO 

6522 9 95 5.785 MHx 4.50 

71L500 TEL LM39A0059N 1 95 74014 1 95 
6900 6.95 5.7743 MHx 

44.51 

'4LSOON 35 MC1456V 50 74C20 35 25 i¡;gs fig 31818 MNZ 4 75 
74L502N 35 NE550N t 00 71C30 35 
74LSMN .55 NE555V 

4116 20015 9.50 

84116 2001480.00 
25138 6.30 

MI45262 .40 
M115280 3.00 
MM5320 9.95 CONNECTORS 
MM5330 594 30 On edge 250 
PO4110.3 4.00 44 pin edge 2.75 
P04110.4 5.00 100 pm edge 4.50 

P51011 895 100 Din eá94 WW 5.25 

925255 190 IC 5005231 
91L024 1.50 sM1er Tie Lou PMIM 
HD01es -s 6.95 PW 1UP PM 1UP 

MM57120 4.50 8 15 22 30 

014538500.1 9.95 14 14 24 35 

MCM667514 9.95 16 18 28 42 

9308 3.50 18 27 36 58 

4100 10.00 20 .29 40 57 

416 1800 2181114pmwa 20 

ELECTRONICS 

39 74048 2.25 6850 5.95 18.d32 MXx /.50 

74L505N .40 NESS6A 85 74074 05 
BOBOA 5.95 22.7104 MHz 4.50 

7415089 45 NE565A 1 00 74078 1.75 
8085 72.95 IIEYIOMD EMCODERI 

74LSON 45 NE586V 1.50 74090 1,75 
BOB6 75.00 AYS-2776 512.50 

74L573N 55 NE567V I 00 71C93 1.75 AYS7600 17 95 

74L514N I 25 4E5708 4.75 7401N 3.00 
280A 11.95 py5-9100 10 50 

741520R 45 78105 .60 740160 2.00 
821d 3.95 ÌIC922// 15.S/0 741S226 .45 78108 .BO 740175 1 35 

]10927 5.50 7dLS2BN l5 78M05 .85 ]IC192 2.25 32d 3.d5 
74L530N .IS 75108 1 IS 740221 2.50 ND0185-5 6.95 

74LS33N .75 75491CN .50 740905 690 
4251 6,95 

AYS-9400 10.50 
74L5386 .75 7549206 .55 710906 .75 9253 15 00 0 Cmemiva RS232 
74L67414 1.25 7549409 .89 740914 1 95 5 75 0525P 2 95 
74L5156 7.00 71C922 B.00 B51 1095 DBZSS 3.95 
74L590N 1.00 A M 0 CONVERTER 740923 6.00 0omr I 50 
'4L593N 1.00 87359 4.50 710925 7.50 BÓ2CP DMs. i995 OE95 1.95 
7415954 1.10 8700W 1395 740926 695 78020POMS 17.95 0415P 2.10 
74111076 .65 87010N 22.00 740927 615 

1991p It 50 0415S 3 10 
74L51126 .85 87500J 13.95 GDP1802C0 19.95 74u113N .15 L0130 9.95 INTERFACE 

COP18020 2500 
MI9YOY7N0101iLfDmn1- 

74LS132N 89 94000JV/f 7.40 8095 .65 IImMU 54.95 
74L51344 .85 IDL7103 950 8096 65 

00P1861 12.95 Mopwete8KX 2196 
7415151N 1.10 IGL1107 14.25 8097 65 UARfIAFO AuIODImYNIt 11.59 
711S155N 1 10 8098 .65 Ay5-1013 5.50 D1111u CIocY A11 14.56 

A05-1014 7.50 141.61574 1.10 CAIOS 
74L518211 1.85 CD4000 
74L$1800 1.65 CD4001 
141517941 2.00 001002 
74L5190N 1.25 CD4006 
74L52216 2.50 C04007 
7a152584 1.90 004008 
7 1S367N 1.65 551009 

004010 
LINEAR 

Có óiA3 90 2 

CA3046 I 10 CD4013 
CA3081 1.80 004014 
043052 1.90 004015 
0i3089 2.95 CD4016 
LM301AN/M1 .35 C04017 
LM305H 67 004018 
LM307N .35 004019 
103086 1.00 CD4020 
114309K 1 50 004021 
10311H/N 90 004022 
LM317T/K 3.75 CD4023 
LM316 1.35 C01024 
1.113206-5 1.50 024025 

0 5854655 
56 
Fully 

ASCII 
keyboard 

Al 587 50 
if 

53 key ASCII keyboard kit WOO 
fulEvosure 

e E Plastic 14.95 
Metal Enclosure 29.95 

R eda018 15 

Green. Yellow 7018 20 
Jumbo Red 
Green. Orange Yellow Jumbo .25 

bó(speedy reed amber. Me,yellow..lCMGGG 

00411889741 SPECIALTIES 14 WYI 
Compete I,ne of breadboard test equip. 
MAX -100 8 11511 Frm. Cr. SIS 

OK WIRE WRAP 50015 In FMN 
Po4e8le Multlmeler 511.01 

Comclem I,ne of AP Products in stock. 

SPECIAL PRODUCTS 
MM5O65 5b5505í51 Timer 

PC 

bwith 10 So 5550. 9.00 
oard 7.50 

MN_ Mom Pushbutton .27 

Ea8M0 m 050165 -5 6 95 

Per*.Inn 1006 L M 
AMI RS $224.10 

Model IO 7f 9y55 
il f22900 

Model ISO Bus 
Grabber nn 5369 00 

8155.5 fil 0191 
MeRlmeter 159.95 

CIOSE 5.1,51u 811 12395 
2.5 MHz 11q11 4 

Counter ell 117.50 
30 MHz Frequency 

Counter KIl 597.15 

25 8710 4.50 3341 6 95 

35 8713 100 MOM 51015K Carom Kit 
.35 

1- 0 8723 3 

150 
0 I7020 1.95 

MMh9reoerl 51 63900 
35 8724 3.50 251381255556 

ceea 6.95 
2708 7 75 Ealender 8mal 68 99 

28 5725 3.20 271671 2450 
.45 8726 1 69 6716 In41 34.95 
45 6725 175 8/2716 Intel 240.00 
35 5797 1 69 2732 85.00 10 pa type .03 
28 5198 1 69 2758 22 50 25 per type -025 

!7 87414 85.00 100 per type 015 
1.25 MOMMEMORY MM 8748 75.00 
1 DO 2101 -1 2 95 8741 -8 7010 

.55 2102.1 95 97556 6590 
105 2102AL-4 1.25 862523 2.95 

94 210206.20 1.60 6825123 6.50 
.45 21102 -1 1.18 6825126 3 75 

1.02 21044 -4 4.95 0825129 9.50 
1.35 210784 175 P1829131 9.50 Tuevldeo 
1.10 2111 -1 175 0925136 8.75 

.25 21122 3.95 6823137 6.75 
75 21111 300,57.40 509577 2.90 

.28 2114L 4500e6.40 8223 2.90 

551181ORS v. wet 5% 

1000 perppe 012 
350 pace pack 

5 per type 6.75 

Nwatt 5%per type 25 

Terminal 912 VMS 00 

TRANSFORMERS 
12 

V5I1300 ma transformer 1.2S 

1284 CT 600 ma 375 
12V 250 ma well plug 2.95 
12V CT 250 ma wall plug 3.50 

3 95 245 CT 400 

' 2V 6 2 ampmwwall 

map 
14.95 

12V 500 ma well plug 4 75 
12V 1 

12V 3 ampp 

well plug 
8.50 

10/15 VAC 115 VA TOI pup 975 

MANMY 
LIDS 

CA 
MANS CC 

MAN7274 C8CA 

ÓL7Ó7 /017074 CA 
0L1271728 CA/CC 
OL70O50 CA/CC 

1.750 
F6ND359 CC 
180500/507 CC/CA 
FND500515 CC/CA 
5110800/807 CC/CA 
3 Malt Suable 
4 Agil Bubble 
DGB Ruorescent 
0610 Fluomnt 

10 Ai9d dteprglayimMY 
7520 Clams photocells 
TIL311 Hen 
MAN3640 
MAN4610 
MAN4640 
MA64710 
MÁ54740 
MA00640 
MAN6110 
MAN6740 

.270 2 90 
125 39 
300 1 

300 125 
300 1.00 

.500 1.90 
600 1.95 
600 1.95 
357 70 
500 1.35 
500 90 
800 2.20 

60 
80 

1.75 
1.75 
1.00 
1.25 

50 
CC 30 I 

9 
10 

CA 40 1.20 
CC .40 1.20 

CC .4ó 12950 

CC .58 215 
CA 60 1.35 
CC .60 11$ 

11101552A 9.90 
M9tm2E 9.59 
MA10124 11.59 

102P] Irammrmer 2.25 
MAIDUR Tren4lormer 2.25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 

and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 

frame $49.00. Complete AIM65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM65 plus power supply $47.50. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $599.00 

AIM65 /KIM /VIM /Super Elf 44 pin expansion 

board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 
AIM65/KIM/VIM I/O Expansion Kit; 4 parallel and 

2 serial ports plus 2 internal timers $39.00. PROM 

programmer for 2716 $150.00. 32K RAM Board 
assem. $419.00. 16K RAM assem. $360.00 

Multi -volt Computer Power Supply 
8v 5 amp, - -18v .5 amp, 5v 1.5 amp, -5v 
5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated . Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Kit of hardware 514.00. 
Woodgrain case $10.00, $1.50 shipping. 

PROM Eraser 
Will erase 25 PROMS in 15 minutes. Ultra- 
violet, assembled $37.50 
Safety switch/Timer version $69.50 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

CIRCLE NO. 60 ON FREE INFORMATION CARD 

LRC 7000-4-Printer $389.00 
40/64 column dot matrix impact, std. paper 
Interface all personal computers. 

S -100 Computer Boards 
8K Static RAM Kit $129.00 
8K Static Godbout Econo IIA Kit 145.00 

16K Static Godbout Econo XIV Kit $285.00 
24K Static God bout Econo VIIA -24 Kit 435.00 
32K Static Godbout Econo X -32 Kit $575.00 
16K Dynamic RAM Klt 199.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Kit 470.00 
Video Interface Kit $129.00 

80 IC Update Master Manual $55.00 
Complete IC data selector, 2700 pg. master refer- 

ence guide. Over 51,000 cross references. Free 

update service through 1980. Domestic postage 
$3.50. 791C Master closeout $29.95. 

Z80 Microcomputer 
16 bit I /O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Base Board 

$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. 

Video Modulator Kit $8.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. 

BSR Controller $39.95 
Connect your computer to the BSR Home Control 
System. Computer controlled ultrasonic trans- 
mitter for your BSR. Software for 1802 user.... 

FREE: Send for your copy of our NEW 1980 
OUEST CATALOG. Include 28c stamp. 

99 

www.americanradiohistory.com

www.americanradiohistory.com


THERE'S COLD IS THEM THAR PARS!! 
Ly PAKSG DLO 

MINE __ 
.., 

T ERs 
ARE PARS EVES A 49'ER CAN CM! 

FREE! FREE! ma6lerrna vISA , 
WITH ANY $30 ORDER, PICK A $2.99er FREE! 

a 

200 PC- SEMICON SPECIAL, assorted semis of all types. Untested material, (033001 52.99 
20- MOTORS MOTORS, asstd. sizes speeds & types, 1.5 -12 volts, (02551M 2.99 
200 -LONG LEAD DISCS, prime, marked caps, assorted material, 1025981 2.99 
100 -PLASTIC TRANSISTORS, untested, TO -92, ml. types (02604) 2.99 
50 -SLIDE SWITCHES, various shapes, sizes. and types, 1027261 2.99 
75- TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst. values, (02747) 2.99 
250 -HALF WAITERS, 100 %, color -coded resistors, asst. values, (03046) 2.99 
25 -SLIDE VOLUME CONTROLS, various values & types, for Hi -Fi, etc. 103057) 2.99 
50- UPRIGHT ELECTROS, 100 %, assorted values & voltages, marked, 1032261 2.99 
20- ROCKER SWITCHES, white rockers, DPDT, solder lugs, 125V 4A, (03302A) 2.99 
50 -MINI POTS, pc style, single turn, assorted values, 103345) 2.99 
20 -IUMBO RED LEDS, 3V 10 mA, 100% good material, red dome tense, 103369) 2.99 
3 -SOUND TRIGGERS, sound activated amp, SCR triggered, on 3" board, (036251 2.99 
50- TRANSISTOR SOCKETS, assortment may include; TO- 19,5,66,3, etc, (03845) 2.99 
100 -CABLE TIES, 4" non -slip white plastic, like Ty-wrap, 105218) 2.99 
150- FEEDTHRU CAPS, assorted types & sizes, for RF, UHF, etc, (05668A/ 2.99 
250 -'. WATT RESISTORS, asstd. carbons, carbo- films, some 5 %ers, (05797A1 2.99 
100- PLESSO CAPS, ceramic blocks in assorted sizes 8 vlaues, (06221) 2.99 
30 -HOBBY LEDS, assorted types & colors, mostly dims, some good, (062251 2.99 
100 -TTLn, 7400 series, incl. gates, flip -flops, etc, untested, 106226) 2.99 
150 PC.- HEATSHRINK, slip -over type, shrinks 50 %, like Thermo -fit, 1e62391 2.99 

5 -BRASS LOCKS, with key, U ?' long, for doors, windows, etc. (06253) 2.99 
250 -MOLEX SOCKETS, "on -a- strip ", make your own pc sockets, 1062551 2.99 
4 -1M -747 OP AMPS, 100` prime, dual linear op amp, DIP package, (06262) 2.99 
50 -RCA PHONO PLUGS, popular audio /speaker plugs, 100'. material, (032931 2.99 
25- CRYSTALS, assorted types, some H6 /U, some frequency marked, 106256) 2.99 
1 50-SUBMINI IF TRANSFORMERS, asst. may include; osc. antenna, etc. (062591 2.99 
60- SQUARE OHM RESISTORS, prime resistors, asst. values, grab 'ere! 1062611 2.99 
30 -MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems, etc. (x6263) 2.99 
200 PC.- CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100% good, 106264) 2.99 
20- PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w /hardware, 1062671 2.99 
500' PC.- HARDWARE SURPRISE, l'approx.) 1 lb. asst. screws, washers, etc. 106271) 2.99 
30 -9V BATTERY CLIPS, snap connector, coded, insulated leads, 1062861 2.99 
6 -WATCH GUTS, 5- function, LED style, assorted sizes, untested, 1062871 2.99 
10 -HEAVY DUTY LINE CORDS, while, 2 rond. 6 ft. 16 gauge, 106292) 2.99 
20- SINGLE PIN LEDS, green, micro style, 3V 10mA, 100 %, (062931 2.99 
40- LED /TRANSISTOR SOCKETS, "snap in ", 3 pc leads, for TO- 5,18,46,elc, (06297) 2.99 
200- PRE -FORMED 'h WAITERS, popular values, some 5 8 10 'f.ers, (06246) . 

2.99 
50 -SCRs & TRIACS, assorted values, 10 Amp TO -220, untested, (06337) 2.99 
1 -CB CONVERTER, receives CB on car radio, 12 VDC operation; 105193) 2.99 
40 -EDGE CONNECTORS, asst. 4 & 6 pin, 2- sided, pc leads, (06364) 2.99 
20 -6 CELL BATTERY HOLDERS, for AA size cells, 9V clip recepliral, (06386) 2.99 
60- THERMAL FUSES, break at 257 F. 14 gauge axial leads, 1063671 2.99 
4 -0.8" HOBBY READOUTS, 4 digit panels, Conn. Cathode, untested, 1063841 2.99 
25 -TINY SLIDE SWITCH, only 3/7" rube, SPDT, PC leads, 1063851 2.99 
50 -TO -5 TRIACS, 50 -600 prv., 3 lead TO -5 cans, 60 %. yield, 1063211 2,99 
30- PLASTIC POWERS, 25 watt, npn A pop, 50 -200 bycbo, TO -220, (062371 2.99 
100 -2 WATT RESISTORS, assorted carbons, films, etc. some 5%ers, 1062381 2.99 
I50 PC -HEAT SHRINK, like Thermo -Fit, asst. sizes, shrinks 50%, 106239) 2.99 
25- MAGNETIC DISCS, Plastalloy 13/16 dia. x 1/8" discs, (06294) 2.99 
150 -PLUGS & SOCKETS, assorted types & styles, wide variety, 1035271 2.99 
15 -PA -263 PC BOARDS, for GE PA -263 stereo amps, pre -etched, 102013) 2.99 
40- STEREO INDICATORS, tiny red 1.5V bulbs, for Hi -Fi replacement, 1062441 2.99 
40 -800V lA RECTIFIERS, hoe IN4006, epoxy, axial leads, 106245) 2.99 
4 -2A 500V BRIDGES, silicon, full wave rectifiers, TO -5 case, 106248) 2.99 
10 -QUAD PHONO JACKS, 4 RCA jacks on 2 n 1.," Bakelite strip, 1062491 2,99 
50- MODULAR SWITCHES, by Centralab, "push -on" DPDT, 6PDT, ele., 103150A) 199 
150 -"4000" RECTIFIERS, IN4000 series, may include; 50 to 1000V, (024171 2.99 
15- THUMBWHEEL TRIM POTS, snap -in type, assorted values, (062991 , 2.99 
50- MAGNIFIED MAN -3's, 7 segment 0. " high, w/"bubble" magnifier, (06257) 2.99 
1 -1.R. DIODE, 5 -9 watts, hetero- junction coax, for Pulse mode,106445) 2.99 
200- BULLPLATES, asst. resistor -capacitor networks, various values, (062821 2.99 
150 -METAL CAN TRANSISTORS, asst. 2N 0's in TO- 5,1,18, some unmarked, 102603) , 2.99 
24- 1M -340T VOLTAGE REGULATORS, untested TO -220, may incl. 5 -24V, (026351 ... 199 
150-POLYSTYRENE CAPS, assorted types, styles, & sizes, all good, 1027291 199 
100 -PLASTIC LENSES, assorted styles, & colors, (0b2661 2.99 
250- CERAMIC CAPS, asst. tubulars, NPO's, temp. coefficient, etc. 105839) 2.99 
60- THERMISTORS, various types & styles, neg. coefficient, 100 %, 1040891 .... 2.99 
25 -IC SOCKETS, asst. 24,28, & 40 pin sockets on G -10 board, 106380) 2.99 
25 -MINI PLUG & CABLE SETS, 3.5mm plug, 6' insulated 2 rond. leads, 1062691 2.99 
20 -RCA PHONO JACKS, popular HiFi jack on a Bakelit strip, 1062301 2.99 
250- PRE -FORMED DISCS, raps w /leads for PC use, mixed values, (026051 2.99 
50 -AXIAL ELECTROS, asst. values, volts, sizes, What a buy!, 103227) 2.99 
100- METALLIC RESISTORS, mostly i, watlers, asst. val. 1 -5% IoI. 106200) 2.99 
100- POWERS POWERS, 3 to 7 wall power resistors, 106281) 2.99 
15- IGNITION SUPPRESSION CAPS, for auto radios, decks, etc, 0.5 mf (062241 2.99 
200 -COILS & CHOKES, asst. RF,OSC,IF, and peaking types, (062831 2.99 
50 -POWER TAB TRANSISTORS, plastic NPN, TO -220, asst. types, untested, 102425) 2.99 
24- SKINNY TRIM POTS, multi & single turn, asst. values & types, (0b285/ 2.99 
30 -HOBBY OPTO COUPLERS, untested, mini DIP, 1500V isolation, (026291 2.99 
3 -25A 50V BRIDGES, "block" type, with four lug -type leads, (063111 2.99 
100 -0IL IC's, mostly dual JK flip flops, marked, 100% prime, 1064441 2.99 
200 -ONE WATTERS, asst. 1W resistors, mostly carbons, some 5%ers, 106284) 2.99 
40- INSTRUMENT KNOBS, for half round shafts, some w /pointers, 106498) 2.99 
15 -LINE CORDS, heavy -duty, 18 gauge, 6', molded plug, 2 -cond. 1064991 2.99 

1_._ ULTRA -SMALL 
%ILI LCD CHRONOGRAPH 

C i '' . ' -gi 
MODULE 

1.1/ Multi- Function Memory Enables Module 
On%V 2 X 38 To Function As: STOPWATCH! 

$24.50 45O cal.NGLAP DUAL IZONE TIMER! 
92CU6403 ALARM CLOCK! 

SEND FOR FREE CATALOG Bow TO ORDER 

250 down Minimum Order: SLR Order by phone or 

7,:'L 
stale ERC No. s deVISA 

VISA. 

POLY PR KT We 

honor ARGE. Vcheck. and C.O.D. 

e 50 n.me a marten 
¡t gaci 

FOREIGN: 
POSTAGE: USA: add S3. CANADIAN: add 

P.O. BOX 942- E6 red. 
OPEN 

add OU0. u5 tunas . Excess ule be 
returned. udEN ACCOUNTS. must E, listed & rated In 

SO. LYNNFIELD, MA 01940 Dan & Bradstreet Net - 30 PHONE. 611 2453828. 

CIRCLE NO.59 ON FREE INFORMATION CARD 
100 

Popular Electronics 
ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

2 

3 
4 
5 
6 
7 
8 

Aaron-Gavin /Instruments 
Active Electronics Sales Corp. 
Ancrona Corporation 
Antenna Specialists Co. 
APF Computer 
Apple Computer 
AP Products 

80 
95 

104 
28 
27 

Cover 2 
84 

Bullet Electronics 105 

10 Chade International, Inc. 92 
9 Chaney Electronics 104 

Classified Advertising 106, 107, 108, 109 
11 Chromotronics 88 
12 Cleveland Comsumer Computer 94 

Cleveland Institute of Electronics, Inc. 34, 35, 36, 37 
1 Communications Electronics 31 
13 Communications Technology Group 109 
14 Components Express, Inc. 87 
15 Computique 60 
16 Concord Computer Components 80 
17 Cooper Group, The 46 

18 DAK Industries 13 
19 Delta Electronics 105 
20 Digi -Key Corp. 103 
21 Discwasher Cover 4 
22 DS! Instruments, Inc. 38 

23 Electra Co. (Bearcat) 55 
24 Electronic Technical Institute 91 
25 Electronics Book Club 77 
68 Enercon 93 
27 Epson America 6 

28 Firestik Antenna Corp. 85 
Fordham Radio Supply 98 

29 General Engines Company 109 
30 Godbout Electronics, Bill 98 

Grantham College of Engineering 91 
31 Guardian Electronics 15 

32 Hardside 78 
33 Heath Co. 44 
34 Heath Co. 18 
35 Hewlett- Packard Cover 3 
36 Hitachi Instrument 86 
37 Hobby World 105 
38 Hustler 91 

39 Illinois Audio 86 
69 Information Unlimited 82 

40 Jameco Electronics 96, 97 
41 J&R Music World 89 

JS & A National Sales Group 1, 25 

42 Maxell Corp. of America 68 
MICROCOMPUTER MART 92 

43 Media Marketing 21 
Mercury International 17 

44 MESA 16 
45 Microcomputer Technology Inc. 79 
46 McIntosh Laboratory, Inc. 20 

Netronics R & D Ltd. 41 
Netronics R & D Ltd. 85 

47 Novation, Inc. 40 
NR Schools 8, 9, 10, 11 

48 Ohio Scientific 5 
49 OK Machine Or Tool Corp. 33 
50 OK Machine Or Tool Corp. 43 
51 OK Machine & Tool Corp. 67 
52 Olympic Sales 104 
53 Omnisonix 19 
54 Optoelectronics 83 

55 PAIA Electronics, Inc. 90 
56 Panasonic 52 
57 Percom Data Company, Inc. 2 

59 Poly Paks 100 

60 Quest Electronics 99 

Radio Shack 81 

61 Schober Organ Corp. 86 

26 TAB Books 82 
62 Tam's, Inc. 90 

63 University of the Tree Press 23 

64 Vector Electronics Co. 85 

65 Wersi Electronics Inc. 60 

66 Yamaha International Corp. 7 

POPULAR ELECTRONICS 
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DIGI-KEY 
CORPORATION 

Quality Electronic Components 

TOLL O 
FREE 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

TEXAS INSTRUMENTS 
I.C. SOCKETS 

MN., AK., HI. RESIDENTS 
44 

218-681-6674 
VISA 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS 8 PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREAD GOADING 8 TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE ... WRITE FOR FREE CATALOG 

TIME -TEMPERATURE 
PROGRAMMABLE MODULE 

INTEGRATED CIRCUITS SILI . N TRAN ISTORS PANASONIC ELECTROLYTIC CAPACITOR% 
1198161 M IX 

VANE I N I 1 

12 1.03 8.53 .51 1.40 11.6 

11504 12 5.03 8.53 .17 1.10 11.6 

2.21505 12 5.03 8.53 .17 1.40 11.6 

3.3/505 . 11 1.03 8.53 17 1.40 11.67 

4.7/35V 12 1.03 653 .17 1.40 11.67 
4.71506 13 1.09 9,08 20 5.69 14.01 
10 / 161 11 I 03 8.53 .17 1.40 11.67 
10125V .12 1.03 813 17 1.40 11.67 
10/354. 13 5.09 9.08 20 1.69 11011 

10/509 .15 125 10.42 .23 1.91 15.97 

28/ 164 . 3 1.09 9.08 .20 1.69 14.02 
nl2sv : 13 109 9.3 .21 171 11.19 
21/35v 18 1.48 12.33 23 5.91 15.0 
221500 19 1.64 13.65 26 2.21 18.60 

33116V 11 1.16 9.60 20 1.69 11.07 

'34R 
251 .13 I .11 9.18 .23 1 91 15.87 

A7RV ._w 1.61 14.10 .n 221 18.60 
33/50V 11 1.11 59.34 .30 1.57 11.35 
47/10V 13 5.11 0.22 .20 5.69 15.07 
47;169 .15 115 10.42 .79 1.91 15.87 

47I15V IS 115 10.42 .26 2.24 Ie.60' 
47/559 11 727 14.34 .31 3.65 24.05 
17/509 12 1.M 15.1 .34 2.90 24.12 
100110v 15 115 10.10 .64 1.91 5.81 

19 I.61 11.40 .26 2.24 18.60 
19 I 61 13.40 .31 2.65 28.05 

100/35v n 1.84 15.18 .41 3.48 28.95 
100/50V.. 33 1.81 13.40 .43 3.61 30.50 
220160 . 21 171 15.18 28 2.34 19.50 
220/16V n 1.84 15.18 .31 3.65 28.05 
310/250 _.1 174 14.18 .42 3.57 n.15 
210/350 36 109 25.70 .49 4.14 31.44 
238 5oV . .46 191 3259 58 4.94 17.10 
3301V 71 I74 15.44 .28 2.31 12.50 
330 109 .. 22 1.64 15.88 .31 3.65 79.05 

330/169 31 275 11.85 .43 3.57 39.19 
330/353 31 3.40 31.59 .44 4.06 33.78 
330/353. 45 392 32.59 .51 4.62 3144' 
430/503 15 611 53.39 .73 '6.15 5157 
470/66 21 1.78 16 77 .31 295 22.05 
470110V 32 268 22.32 .42 3.57 64.48 
I)OI16V 34 91 21.33 .07 4.3 33.17 
070/255 

3. 

36 3.3 25.70 SS 4.72 39.64 
170/355 57 1.89 10.73 .62 5.25 63.70 
1701505 83 7.09 59.03 AB 193 33.43 
1000/60 34 1.94 33.66 .47 4.02 33.31 
1000110V 37 110 35.80 12 681 36.73 
1000116V 44 375 33.33 17 686 40.13 
1000/350 75 611 53.39 .40 6.81 56.99 
703135V 00 615 57.02 .94 1.96 60.44 
220D160 61 1.3 33.94 .51 1.86 40.71 
2200/10V 62 5.30 44.13 .74 653 52.28 
240115V 80 6.85 57.02 .66 7.50 61.64 
3390/250 ..,1.04 691 71.4e 1.11 6.65 78.08 
3300/10 67 170 47.49 .78 6.61 55.3 
33001101 86 6.0$ 56.4! .91 ) W 6703 
33801166 1.05 8.94 75.44 1.11 915 79.68 iV 1.8 IÌ W 13.Ó1.281 1ó.Á 40 593 .99 B Ö 751 
4700/100 .., .99 613 70.25 1.n 1063 86.84 
4700/ 160 1.46 1245 13.75 165 1276 106.37 
6800/60 99 .863 70.25 1.21 50.36 86.27 
031509 1.38 1161 0.37 1.44 12.0 13.15 
683/16V .. 169 16.19 134.0 
10.0316V -.1.1.-0 11.I1.-81 98.-37 1.0 1255 104.51 
1003,109. . 1.89 16.15 134.14 

1].14rwu44 
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THE "PROGRAMMABLE" 
CLOCK MODULES 

MABLE FOR: 

.2_30 11 75 111 00 

TTi 
7. 23 20 20193 

MOLEX LC. SOC.KE I PINS 
53/C 6.30/0 38.30/ 

TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNE('JRS 

_ 0.1 "oed O.1( 

0490 
TW.O ÉATURES: 
, 

x»999991M 
Ammo.M immAimmóve 7.3.010..... MI 

onl 
doen ..ai .mx0»vw-ro170..+9.án 

« ti3496rN 

Mbm01..11n 
aM.1dN4»q4.r 

7447.4 41502N 4 .35 03 
74039 3. 41.503N 4W 1.36 03 

40414 3' 41501N 4001 19 1f3504 

405N 3 7415051 4008 1.12 0131414 
41 7415004 

740711 41 7413004 .56 170070 
743N 3 15610 4011 .33 1M3014 1 

71004 3 1461114 4012 15 111 

74104 3 74151251 4013 .61 11(91714 5 2 

74114 Y 746130 5' 4014 1.OSI 191317941 2 

74134 : 1461491 1 2' 4015 1.3 51(3177 3 

7414N .' )461541 . 40I6 .55 
'A211431016'9-5 

1 

7416N 41 ]4620 . 4017 108 I 

74171 41 11021N . 4014 108 05320MP6 1 

71204 .7462211 .4019 .561M320N41 17 
74231 7462611 3 4020 1.30 163201(-9 1 7 

74291 3 741317N 
742611 3 14431014 . 40012 1.3 1/AT2DN15 1 1 

7427N 3 1415.384 41 401 35 1.49310M.18 I 7 

1430r4 : 71133 74 3 4024 94 '.24 I 1 

3 34027 01371 ÌI 

71314 41 14451244 85 4028 

74404 44507N 1 1029 1.19 

7442N 7 7445404 I 4030 -46 71 3 

744544 9 1190N 1 I 4034 2.75 1 1 

9443511 . 4035 1.47 
. 74155_ . 4040 1.21 

74414 1 7445554 4041 1.07 71 
115 

145014 3 7445131 4 4042 108 
14511 3 41.574/ 4043 1.08 C-5 210 
74531 3 415750 5 4044 1.3 T-5 1 53 

7451N . 467_ 0« 1.79 d i 32 

7/6'JN 3 467M 4 4047 195 -0 32 

14701 l' 4613 1 404$ .80 T.10 1 37 

74781 1' 46494 1 : 4049 .58 T.15 1.32 
-11 

i 74701 4154614 

7_ . 746901 7 40510 S.Ì 18 .32 

)051 6.744553N 7 4052 1.IV -24 3.32 

147_ .74610)1 4053 1.19 IP.S 5.50 

)483N e' 461091 . 4060 1.51 1P6 1.50 

7244284 

9' 
744211 311 

5 
414 

.79 
1142.-41103 

1.50 

)449N I 7 41511_ 4 4070 .44 1.04 

139v1Ñ 
5 

1441512D4 17 440013 .35 1P 15 1.d 
74921 7461251 . 4075 .35 15-24 1.04 

11934 5 746120 . 4076 1.19 BN 1.62 

71951 71 461326 91081 
159_ 7 )4613_ 4 2.75 
74107N . 7461301 M '3 . 

7410914 . 146139N 84 " 2. 

7412111 5 )4615111 77 4503 
74123N 71 4615391 84 4510 1. 

7,175N 44515_ 1 44 4511 1. 

112614 . 14451554 014511 I. 
74132N : . 746150 01 4514 2. 

41419 I 1 7463571 77 515 2 

41451 ' 74615M :. 4516 I. 

141ON 1 ) 71656014 1 0 518 7.1 :7x 1.45 

74141 1 3 1461611 I 0 519 
4150411 7161571 10 520 1.1) .40 

4.5_ 7 7461631 I0 522 175 .91 

41534 7 74616_ 1 I 526 1. 

7415441 1 2 7461604 1 51 527 1. 

717551 ' 74431604 151 528 I. 
41504 746173 I 723 1.5 

4153.4 7 1461731 1 34 721 1.53 
41601 ' 7443174N I 4013 .73 
4161N 11.7443175N '1 40160 1.19 
4162N 9 746190 1 1 40141 1.19 

711031 ' 7161911 1 40162 119 
74161N ' 7161000 1 1 40163 1.19 
741691 11' 461931 111 40174 1.1 

7116614 1 2. 1619611 1 34 40115 1 

741700 1 8 461971 I 34 40101 I. 
74173N 1 3- 443791N 1 37 40193 
74174N 162414 1 I' 40 

717751 . '4152401 I I 

,117_ 
'. 4432«0 11 

41771 9. 445T53N 11 
I18M 1 11 1413257N 
4181N 2 n 74152504 9 

43884 1 71 7415266/ 
/1NN 2 . Yi11971 7 74(211! :9Ó 

JIIe51 2 1I528ä4 03 74(2011 15 

)11901 1 ? 001 L5n31 1 11 
74(309 35 

10584 .33 
743910 1 01 1453581 1 30 740604 183 

741v2111 74635341 1 44 )1(.M 1.64 
741931 " 7/153454 70 74073N .n 
7419_ 41536614 70 )4C244 .0 

41991 :. 1153671 70 71060 71 
419_ 91 46T8M ]D 74331 .51 
419)N 91 1LST86N 55 )4C8_ 1.51 
41901 1 4 

4]994 1 1 

742514 1 I 

742885 _ 3 
742 3 
74 
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m 
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00 
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CO 
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47/116 3.94 
44/91 4r 4.71 61 

.r N C 51 30000 C3-30 5-u 10 40.. 
4.11 
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s.0d1..V1510.1'..»... .. r.t5 
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6.2 
17 
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1. 

2. 

9059 1 

90971 
IN 1.95 _ 3.]5 

5601 1.0) 
3.24 
133 
1.58 

74. 1.33 
7090 

13334 
69 

7410 5 
74101 
)1604 
700501 210 
70058 1.27 
7006Cl 1.27 

IBOKT len 456)0 159 )ICIN4 .16 
A6410CT 1.27 1l«SN 116 ]4C9M 1.N W1812R 1.27 169_ 5 76 71[934 I.H 

16974 11e )40954 1.39 NNS[i 1.1 
5696N 1 76 ].[Inni .10 IM7814C3 .2 

14C15M 3. 
UA6421C3 1.2 
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27.9 

13. 
13,5 

11 

3.5 
33 
J3 

11_ 
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23.18 
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1451091 
115647 
7452801 

4538714 
5510 

74357114 
53344 
93.10PC 

153.1 
0N5280-055 

15/10 0.15 273 7300 .5.00 0 
N/N a 7.0. C61 7.67 74 .r .0 00 

./40 C410 D. 7.13 26.10 714 00 
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C4. 3 M1.00 C627 
µ2 3 % 

M. 33.10 
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31/67 

i.m 
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:1 ó ó« 00 a. . .i 35/70 
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DigiKey Stocks 

The Entire 

AP Products Line 

STRANDED 
HOOK UP WIRE 
(MC 250n001,. I ' 

044 2.10110011.25/500 
. - 2.80/10011.25/800, 

NARD'WAPE 
1561 /I SQFW:.. 1. 0/C 
2-561I255QQf6WW ..-1.39/( 
1.401/40186... 99999IC 

4-405/2550EW 0/C 
6-521/15CtEW 99/C 
6-321/2batw.... 
6423/95Q4W... 
6325//9604W...' 
2-56 NEX 4A1T 

É 

40 NIX NUT 
-52146 NUT 

0 .32 MA NUT 8 
140. 21000445114 0 25/C 
N0.4100CW/94R 1 0/C 
140.610016945114 1 00/C 
NO. L0IXWA551121 I 00 /C. 

3.7 

10.49 
8.33 
2.24 
167 
1.10 
219 
175 
2.12 
2.15 
5.74 
5.74 
1.90 
3.99 

0.« 

74C1514 2.0 5015AF2 '4 
C15_3. WN39ü 6 

14C1 
1.53.11.17 

U678(1040 .4 IC160M 1.1' 
161N121C2 6 

4016161.1' w)8115AC1 6 
11016211 1.1' 

W18124A[Z 1 )101636I.I9 W7905R 1.1 71016_ 1.16 .19T I7 )K160M 1.30 
11C173 1.30 )9120 1. 
74CI74N 1.16 7515(0 1. 14(175M 1.16 u474.4'44.4 
74[1984 1.38 

4C193N 1.3 
1459 1.59 

74(11514 1.90 
14(9018 .48 8095N 
14(90891 IB 60569 :1 

74CWBN 111 60979 :1 

71791111.16 B"ADI :1 
74(91_ 5. 

71C92Á 510 7545Ñ 65 
7.091864 990 754521 
/4091544 110 751531 
11[9269 1.80 754511 
'409210 7.40 154916 N 191_1.Á 75492N IN !9 151931 1 01 

Mv_ 107 
1 'M 69 

80C9 
MC189N 0 1 

69 MC148911 

10 186 

55 16 .50 150.00 1200.00 

1. ... ..,.Á 1.79 16.25 146.25 
179 16.25 14825 

124 ...21 1.93 11.50 151.50 

126 22 201 16.25 128.25 

2144401 21 1.93 17.50 157.50 

2144403 21 5.93 1730 157.50 
10 30 2.10 24.38 219.38 

07 24 2.20 20.00 180.00 

5089 24 1.20 20.00 180.00 
2145210 

. . 

. 21 1.0 n 50 202.50 

2145157 54 986 4368 394.88 
92693016 .36 3.42 30.88 277.86 
910210 .38 3.42 30.88 271.88 
964U154 II 369 33.32 299.82 
9169516... 3e 3.42 30.88 277.88 
562955 1 47 13.4E1 12150 1102.25 
56E112 71 966 60.13 541.13 
MA182 72 6.46 5810 52650 
M13439 56 4.80 40.00 360.00 
1(1344 90 6.12 5325 49715 
501E370 .89 8 01 72.32 650.82 
191311 1.10 9 90 89.38 804.3 
504520 .86 ) 74 6988 628.0$ 
MA521 66 7 71 69.68 624.18 
MA703 1.13 10 I7 9782 826.31 
1(1711 74 6.66 6013 541.13 
63E179 14 6.66 60.13 541.13 
MA103 i 01 9.09 810I 738.57 
MX101 54 495 45.00 405.00 
6(522229 11 193 17.50 151.50 
023696 . 34 2 20 20.00 140.00 
695253131 24 210 20.00 110.00 
0(53302 23 2.07 18.75 169.00 
0(53393 . 21 1.93 1150 157.50 
IIYaì 394 . 74 220 10.00 180.00 
0(53395 24 210 20.00 180.00 
0693563 .21 1.93 17.50 151.50 

0693565..... ..21 7.93 17.50 157.50 
8(53636$ 21 1.93 17.50 151.50 

0053611 21 1.93 11.50 157.50 

8153643 21 193 17.50 157.50 
MS918 .n 191 1184 160.80 
68930 21 193 17.50 157.50 
845113 27 2.18 21.50 102.50 
27112 96 6.40 10.00 630.00 
TR117 1.12 10.08 91.00 119.00 

10020 I 57 10.73 01.50 877.50 
iPln 154 13.20 510.00 990.00 
7P177 I 54 13.20 110.00 990.00 
74131 2.32 10.88 10150 1696.50 
710135 2.32 64.0$ 188.50 1696.50 
7P200 81 6.90 57.50 511.50 
1P30C, 81 6.90 57.50 51250 
TB"Jlc ... 99 9.40 70.3 630.3 
11932C. .. ... 1 02 3.10 12.50 652.50 
TP61 C. .81 6.90 5110 511.50 
TIP62C . ..-. .. .01 600. 51.S0 517. 
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7 40 1.% 
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21 1.97 13.73 

RA 13.73 

61 /094.. ..21 107 13.73 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOW.. DISCOUNT 6 

HANDLING 1064401.1100 046049 VOLUME 
CHARGES 

....eRll, ",.. 42!''19 

DISCOUNT 
All .t 404./274 . 6 40, 
mes c0nl 4,11 104 1 e, fISO 

S 0.0059.99... Add $2.00 101m 027 a51«.106It nan Oro 5 0.00.599.99 NFT 

5 10.00525.00.. Add 50.75 e00b Ille . °Ism. elawm !27.27 °4.e 

I0 27.42 .m1 me 0«164.30x4061. 5 100.00. 5499.99 . less 15% 
5 T5.00.449.99 . Add 50.50 ;127, sea DA IronWilq .n0'9r w. 5 250.008499.99. Less I59'e 
5 50.00 -599.99. Add 50.25 r T 56,446 q ero 1040'9 «r wen 

5 500.00-5999.99 . Less 20% 
$100.00 L Up ... No Charge ,,,s A Oro c0090.6a. 

«30mteM05 424x. 51000.00 L Up ....less 23% 
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AFT 2001 professional computer 

v 

(%$. er k 

tActiul allinliPli 111 Model 
CBM 2pde CBM 2D22 

Model 

SD Systems Z -80 STARTER SYSTEM 
The Z80 Starter Kit by SO Systems uses the power- 
MI280 microprocessor esthe heart of the complete 

f .. microcomputer on s single board Learn a step -by 

F 
g step introduction to microcomputers with a keyboard 

and display. 
wire-wrap 

cassette interface. PROM pro. 
fY g r, w and 

on 
RAM 4-channel 

Counter Timer d 

Instruction 
d PROM 

.. Mete Operation end Instruction Manuel included. 
S_. .. ZBUG Monitor in ROM 

Kit $340.00 Assembled Et Tested $450.00 

1/4. 
v.D HYBRID AUD10 POWER AMPLIFIERS 

P/N Transformer 
SI- 1010G110W) S 6.95 TR10 S 7.90 
SI- 1020G120W) 513.95 TR20 $10.90 
ASI- Bl6ocket for above) .% 

A-SI- $1-1030G1301.0 ock. 

for 

r abov TR30 $12.90 
SI1050GI5OWIS27.80 TR50 $17.90 
ASc 

power 
t for dioel .95 

'Note: One Transformer can power two audio ampll/Nn. 

Capacitance Meter 131) 
Easy use -plug the value, push range 
button end read the valus to 01% 
0.5 in. liquid crystal display 
Exclusive Aeharga /ovolt" measure- 

mom aire ° °(PNen* Pending) hold* ±01% 
basic accuracy for e full year. 

Upto 200 hit o1Mretbn on standard 8th. 
8 easy pushbutton ranges cover 0.1pf to 
1999 mierofarads. 
Best of all it's easy on the budget -only 

MODEL 9313 $149 

MOTOROLA 
MC1408L6 S 2.65 
MC1408L7 3.20 
MC1408L8 4.97 

2.90 
MC1466P1 1.32 
MC1468CP1 .88 
MC1488L 1.42 
MC1489AL 1.42 
MC1489L 1.42 
MC1494L 8.62 
MC1808P 1.07 
MC7809P 1.07 

MC3061P 5 3.26 
MC3062P 3.26 
MC3360P 3.50 
MC4061 P 7.50 
MC4024P 3.95 
MC4038P 11.55 
MC4039P 11.56 
MC4040P 6.96 
MC4041P 11.65 
MC4042P 5.30 
MC4093P 6.30 
MC4044P 4.50 
MC4048P 11.56 
MC4060P 14.77 
MC4051P 14.77 

MC4052P $12.72 
MC4053P 72.72 
MC4054P 25.82 
MC6800P 10.97 
MC6802P 16.79 
MC6808P 13.35 
MC6809P 36.84 
MC6821CP 10.89 
MC6840P 9.90 
MC6845P 33.67 
MC8311P 5.00 
MC74408PD 12.74 
MC14411PD 1461 
MC14433PD 17.91 
MC14490VPD 5.66 

CBM 2001 

PET 2001 -8N Computer 8K bytes. large keyboard w /separate numeric 
pad and graphics $795.00 

PET 2001.169 Computer 16K bytes, large keyboard with separate numeric 
pad and graphics 0995.00 

CBM 2001 -168 CornPufer As above but has standard typewritten keyboard 
No graphic keys $995.00 

PET 2001.325 pu ptwi ytas Computer dentical to PET 2001 -16N except th 32K bytes 
of memory 81296.00 

CBM 2001 -328 Computer identical to CBM 2001 -168 except with 32K bytes 
of memory $1295.00 

CBM 2022 Printer 80 column dot matrix printer with plain paper or forms 
handling tractor feed. Full graphics $795.00 

CBM 2023 Printer 80 column dot matrix printer. Plain paper printer 
with full graphics $696.00 

CBM 2040 Dual Floppy Dual dove intelligent mini floppy system. 
341K net user storage capacity 01295.00 

C2N External Cassette Cassette player /recorder to use with 
PET 2001 

PET to IEEE Coble Use Cois cable to connect your floppy on ponter 
/8 /16/32 . 

Printer 
to any CBM Computer $3995 

IEEE to IEEE Cable Use this cable when connecting more than one per- 
Ipnarel to any CBM Computer 549.95 

User Manuel 160 pages covering all facets of user operation. programing 
end I/O for PET Computers $9.96 

Intersil LED or LCD .Male 

31/2 DIGIT PANEL 
;7 so METER KITS . 

BUILD A WORKING DPM IN' z HOUR WITH , 1. 
THESE COMPLETE EVALUATION KITS 

" P "eLr prototype. 

á LED *play w`.7107). 
pol..O m ' "` ' "á - ' 

ICL7106EV 1Lc°I...S29.95 ICL7107 (Etpb..S24.95 

8038CP 
Function Generator IC 

$3.90 each 

LIQUID CRYSTAL DISPLAY 
-^ - - 

atea8 
High Contrast Ratio 
Wide Viewing Angle 

2708 gK EPROM 
$10.50 as 

.rsmm .. 0.5 in. Di It Height °`r 9- 90 
ULTRA Low Power Consumption 

LCD106 074.50 Professional Keyboard Kits! 
xnros 

Y Models 753 & 756 ASCII Keyboard Kits 
.For Hobby or OEM Microprocessor Users 
Full 128 Chereaer ASCII(756) 53 Keys. popular ASR33 
format (753) Rugged G 10 P.C. Board Tit mode MOS en. 
codingTwo Key Rollover MOS /TUDTL Comestible out 
puts SMhend Alpha Lmk(75e) level end Pulse Strube/756) Comm Keycaps 3 User Definable Keys(753) Sable.. 
Parity Low Bounce 6eyswitcem And MOCO Morelli 

753K Same sa above assembled 
rd Kit... 

5S65.95 79.95 
756K 56 Key Full ASCII keyboard kit $69.96 
766A Same as above assembled ... $82.96 
701 Plastic enclosure for 753/766 $16.00 
702 Steel enclosure for 763/766 $29.95 
753MF Mounting Frame for 753 Seas 
75864E Mounting Frame for 756 56.96 

,, EXIDY 32K SORCERER 4'- -.. 32K RAM Dual Cassette 1/O 4K ROM ` " Z80 CPU 64x30 Video Display 
Character Graphics /User De- .j / fined Graphic Symbols 

5 E %pendable 105 -16D Bus 1395 Serial and Parallel I/O Ports 

8 Digit - 10 MegaHertz n t e r s 11 
s s 

Universal Counter Kit 
Kit Includes: Resistors 

ICM7226AIDC IC Capacitors 
10 MHz Quartz Crystal Diodes 
(8) 7 Segment.3" LED Displays Switches 
PC Board IC Socket 

Order Part Number 1CM7226AEV $74.95 

S yM m' NEW LOW 

PRICE 
- .- .. 

- 

^al 
0 R" ° 

g .xaa $239.00 
KTM.2 CRT /7V Kybd Term 5349 

KIM -1 MICROCOMPUTER 

Fully / 8 
Assembled 1s. 
& Toned ' ' 
$17900 _ I- lI 

.1 Including 
Documentation 

s,,. d your check 
r Money Order o 

P.G. Box 2208P, Culver City, CA 90230. California I- 
_ dents add 6% sales tax. Minimum Order: $10.00. Add 

$1.00 to cover postage and handling- Master Charge end 
Visa welcomed. Plues include your charge und number, Interbank 
number and expiration date. PHONE ORDERS (213) 641ß064 

' 

5s%%% 

POWERACE 103 
923103 5124.95 
Triple- output power 
supply forprototyping 
both linear and digital 
circuits. 

AP Products 
The all -new 
All- Circuit 

WITH 
POWERACE 101 
923101 $79.95 
The general purpose 
model for prototyping 
all types of circuits. 

line of ACE 
Evaluators 

POWER 
POWERACE 102 
923102 5124.96 
The complete digital 
prototyping lab with 
FREE logic probe built 
inl 

Power Supplies from 
Model Vdc Amps 
APS 5-3 5 3.0 
APS 12.1.6 12 1.6 

. APS 15 -1.5 15 1.5 
APS 24.1 24 1.0 
1s 10 up 2sup 
$37.25 $35.55 $34.05 

ADTECH POWER 
Model Vdc Amps 
APS 5 -6 5 6.0 
APS 12.4 12 5.0 
APS 15 -3 15 3.0 
APS 24-2.2 24 2.2 

1 -9 10 up 25 up 

$59.75 $57.10 $54.65 

TUCSON 
4510 
*me,. Ar 

aié± 1.01 

CULVERCITY 
u.',.., 

op,i ó3sss3D 

SANTA ANA 

tolán. C92705 

PORTLAND 

%óm EaOR 9720 

CANADA 9.C. oweoi45 
.:.'e é 

noilsio7o7 

SUNNYVALE 
osa E f amine 
e-'-tt- 19 -6121 

ATLANTA 
0 P,sd a. x as 

Avant, 
2ni n1ms 

E 

HOUSTON 
2640 m.Nmond 

7131"62.á,M 

CIRCLE NO. 40N FREE INFORMATION CARD 

SOUND EFFECTS GENERATOR BASIC KIT 
NOK CNANEr ELECTRONICS MAKES 17 POSSIBLE 70 BUILD YD. r 

O SOUND ErfECTS GENERATOR atTmOUT SPENDING A FON uNE.x 

pppppp 

r 
r0u 

Si 

E T176477 S uN0c 

PS 
N AND DRILLED 

GLASS PC BOARD 

NAr 
u . 10x5 

KOARD ES 
w 

RBuILOACRATOCAPABLE0 ENSOUNDS, laca"n IÌ SIRENS, AIRPLANES, E3C. 
DOES NOT REQUIRE DIP 6x OTHER EAPExCIVE U NU6u 

YOU SUPPLY aÑTAN ARp RS55T0RQCA , 6wTCNES, POiS,s 22222 T A 

5OR 
9V 

BATTER/. 

IMP! 
5.95 

292222 TRANSISTOR FOR ABovE 

IF YOU N 

RE PC BOARD A ND iNSTRUCTou6 
IHI BUy 

trObe fi 
_ 

rigger pe LED 
Flasher 

(Is. 
Kit 

a 
E. 

E Digital 
LI Counting 
OB Module 
E 
E 

1.75 

tÍ 

6VDC Xenon 
Flasher 
Kit 

"' ° ' ram Sß.00 

120 VAC 
Xenon 
Strobe Kit 
crut 

$2.49 

EiWheel of 
E Fortune 

$7.50 l7 E: ms:",`; m:.á c>. $8.99 EEEEEEEOOEEEEOEEEOEE 
LED Panel SUB- MINIATURE ELECTRET 
Mounting Kit CONDENSER MIKE CO 51oo r®. 
12 sets for $1.00 

R0170 
Rectifier 

" .'" 5 for $1.00 
100 for $15.00 

Mini Reed 
Switch 

`0 5 for $1.00 

Tube Specials PnOrOtA$U t Horse- 
ceps shoe 

350 mf 330V 
Tube 

770 mf 360V 150 $3.95 

CHANEY 
electronics inc. 

Minimum order $5.00 
Please include 51.00 for postage 
Visa, MC and COD accepted 
Phone orders are welcome 

P.O. BOX 27038, DENVER, CO. 80227 (3031 7815750 

Send for our free giant catalog of unique items !II 

CIRCLE NO 9 ON FREE INFORMATION CARD 

Save on Calculators 
Model ni' ,I h HEWLETT 
HP -41C Scient 524495 fi PACKARD Card Readert4lC 177 95 

Printer /41C 31995 
HP -34C Scient 123 95 
HP 38C Bus 12395 
HP -38E Bus 9395 
HP33C Scent 9995 
HP 33E Sclera 72 95 
HP 37E Bus. prog 58.95 
HP -32E Ado Solent 53.95 
HP-31E Scient 41 50 
HP 67 Solent Prog 29795 
HP -97 Solent Pont 579 95 

® 
' 

M Itte 
21=010 

d1t i 
6 

HP92 Bus Print 39795 
"C "stands for COntInUOUS memory 

We carry an enormous stock of HP 
accessories All units complete 
One year guarantee by HP 

HP -85 COMPUTER 
We are now taking orders for 
the HP85. Call us for the best 
deal in the country Buy from 
us and save - 

TEXAS INSTRUMENTS 
TI 59 5208.95 TI 5100 39 99 Speak and Spell 58.95 
TI 58C 9395 TI 5200 Call us ©i TI Programmer 4795 
TI 57 4895 T1.5225 Call us Invest Analyst 4995 
PC100C 14495 TI 5221 Callus Bus. Card 38.95 
P1004 169.95 TI 5230 Call us -- MBA 5795 
TI 55 3495 Bus. Analyst it 3895 
TI -5040 $9.95 Business Analyst I 2295 
TI 5015 5995 T50 35.95 
TI 5025 6795 - - - -- 

Huge inventory of TI accessories on hand at all times. Guarantee by TI 

SPECIALS SONY Betamax SL5600 $1.049 95 

320 Seiko watches to choose from RCA Select VOT625 $109500 
Digiana SS 14995 RCA Select VOT600 87900 
Cartier Typ `Tank" ladies 16995 SONY TVs at unbetble prices Call us 
Cartier Typ "Tank" men 169 95 Craig translator for bst price Call us 

Music Alarm Chrono SS 17995 TI Speaking translator 199.95 

Cale Watch with Alarm 18995 TI four station thermostat 89.95 

Dual Chronograph SS 10995 Navtronic flue computers 99.00 up 

Dual Time Zone SS 8995 APPLE COMPUTERS and peripherals 
Memory Bank Calendar 14995 at unbeatable prices Call us 

Divers 500Ft ett 60581 18995 Texas Instruments 9914 Computer 
Solar Alarm Chrono SS 17995 Including color monitor 1,099.95 

Multi Alrm SS 11995 APE Computer "Imagination" Call us 

Worldhnr alrm, perp cal 17995 ATARI 800 and 400 computers Call us 

Single Alarm SS 8995 Casio Sharp -Canon Sanyo Pearlcorder 
Alarm Chrongraph SS 139.95 Polaroid- Panasonic Amana L nom Boris 

TI Watches 70 models to choose hem $7.95 up Chess games -Vector 

Rlres are l ob LA Add 5495 for shipping handheld caics n USA 
CA residents add 6% sales lax -We will beat any advertised oi,ce,l the competition has the geehs N ha^1 

Goods 
Vim. 

sublecl to availability. Ask far our lOUpayecatair, 
Call Monday Film Saturday, 7AM to 6PM (roster charge 
om,,arcn I^_ 800-421 -8045 " ' °- 

E 

oL9mPlc SALES comPAny. Inc. 
216 South Oxford Avenue P.O. Box 74545 Les Meeles, CA Mil 

12131 3 81 -3 911 or 12131381-12E2 Telex 67 -3477 

CIRCLE NO. 52 ON FREE INFORMATION CARD 

Please let us know 8 weeks in advance so 
you won't miss a single issue of POPULAR 
ELECTRONICS. 
Attach old label where indicated and print 
new address in space provided. Also include 
your mailing label whenever you write us 
about you subscription. It helps us serve you 
promptly. 

Write to: P.O. Box 2774, Boulder, CO 80322, 
giving the following information: 

Change address only 

Extend subscription Enter new subscription 

1 year (12 issues) $14.00 Bill me later 

Payment enclosed (You get 1 extra BONUS 
issue -13 issues in all!) 

NEW ADDRESS HERE 8COA 

Name 
(please print) 

Address Apt 

City 

State Zip 
Foreign postage: Add $3 a year for Canada, $5 a year (cash payment in 
U.S. currency only) for other countries outside U.S. and possessions. 
Please allow 30 to 60 days for delivery of first Moue. i AFFIX OLD LABEL i 
If you have no label handy, print OLD address here: 

Name 

Address Apt 

City 

'State Zip J 

(please print) 

www.americanradiohistory.com
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(;Box 
ELECYEEICS .i. 

401244P Garland, TX. 2 

75040 (214) 278 -3553 S 
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S 

S 

I 

1 

s 

1 

S 

Sound Effects 
J LJ 

{pill.,. . t 

4 {::hilt. ' w 

4 AA 
-- 1. I 

°e - 

w 

e 
1 

Kit 17.50 
msa^sallthe kwnal 

o, all the pans to bwlde j 
programmable soave elects , 

the anew Texas liutrumw 
SNaMT7 ewna Chip, the 

0 provides banks of 
DIP awachee and sots m /2 

program 
o the 

various 
Oscillator. bin a 

ECG. One Shpt. and 
Envelope Controls Aouaaop 
Amp IC rs used to Implement 

n Adlusrable Pulse Genera - l/ 
Ior. Level Compator end 
Muttiplexs Oscillator for eye 

tdity. The 3'i. x 5" 
PCIBoard features a prototype 
area to allow for user add. 
circuitry Easily programmed 
a Eploslam 

. Phew, Gunn. Steam Trains, or 

1 
mbar oil 

other (sounds. The 
nil s áv pri , : The 

pica includes an pans. 2 

chart. and detailed 76477 n spec, 

i )not includeol On board 100MW amp 
or the unit Can be connected to your 

not included) 

EXTRA CHIPS 3.10 EACH 
1 

A BATTERY 

assembly manual. progrea.....ng ass 
Beaton, II runs on a 9V battery 
will drive a small speaker directly 
stereo with incredible rasulls1(Speaker 

76477 CHIP IS INCLUDED, 

$17.50 LESS SPEAKER 

l 

( 

1 

SILICON 
'2N5191 POWER 

NPN TRANSISTOR 

Vceo = 60V Pd 40W _O 
IC =4A 
Hfe 25 -100 331.00 @ 1.5A 

100/525.00 
HSE M 

PN2222 (2N2222A) 
MOST POPULAR NPN S 

GEN. PURPOSE 
TRANSISTOR. 

S TO -90 Viceo =4OV 
Pd =.5W 
Hfe . 100 - 300 A 

10/51.00 100159.00 

S THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 

1 * Great for all you CMOS, or low power TTL 
` protects. PC board mount. 

996 ea. 3/$2.50 
Size: 1.5" W X 1.25" D x 1.25" H 

AY3 -8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-8910 A a 40 pin LSI chip WAR three oscillators, three 
amplitude controls, programmable noise generator. three 
mixers. an envelope generator, and three DIA converters that 

are controlled by 8 BIT WORDS. No external pots or caps 
required This Chip hooked to an 8 bit microprocessor chip or 

Buss (BOB0. ZBO. 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 

bangs, Whistles, sirens, gunshots, explosions. bleats, whines, 
or grunts In addition. it has provisions to control its own 
memory chips with two 10 ports The chip requires F5v @ 

7 5m and a standard TTL clock oscillator A truly incredible 
circuit 

$14.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 
several programming examples, 53.00 extra 

1 /2W RESISTOR ASSORTMENT 
A good mix of 5% and 10% values in both full lead and PC lead devices All 

new, first quality 
(Asst 1 200 pieces4-00 

ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 
EVE. USE UP TO 25 FT. APART. COMPLETE KIT. ALL 
PARTS & PC BOARDS. $21.50 

7 WATT AUDIO AMP KIT 
SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" . 3" PC 

BOARD (INCLUDED) RANSON 12VDC. GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD (A 5 WATTS 
COMPATIBLE wiTH SE -01 SOUND KIT sm. 

TUNES SYNTHESIZER 
The 003 -1350 is a NOS microcomputer synthesizer of preprogrammed 
tunes for applications in toys, music boxes. and door chimes. The standard 
device has a rill 0125 different popular andslassical tones Inaddnion there 
are 3 chimes making a total of 28 tunes 28 pin IC. 

FEATURES 
Minimal external Components 
Automatic switch -oft 

t 
sla1n691 at end of tune for power saving 

Envelope conlro girl) gun or piano quality 
Sequent ml tune mode 
4 door Capability when used as door chime 
Operation with tunes in external PROM If required 127001 

Single supply (' SVI operaton 
Tunes include STAR WARS. BEETHOVEN'S 9th E 5th, JINGLE 
BELLS YANKEE DOODLE, STAR SPANGLED BANNER 
CLEMENTINE. GOD SAVE THE QUEEN. O SOLE M10. 
WESTMINISTER CHIME and DESCENDING OCTAVE CHIME PLUS 
MANY MORE. 

WITH DETAILED SPECS AND INSTRUCTIONS $14.50 

COMPONENTS 8j88S18 

301 OP AMP B LIAD CAN 3 /1A0 TIP30 TAD PNP POWER 3/180 
713 VOLT RES III LEAD CAN 39 MC1351P FM IF DISC IC 50 
la 14 PIN DIP .50 TL490 DAR GRAPH DRIVER 1.50 

13741 FEE INPUT 741 MINI 01P 3/1.10 7805 5V IA REGULATOR R 
30000 (d 15V COMPUTER 6000E 210 78X05 .AA 5V RES TO .5 80 

2N4402FNP COMPLIMENT 8 /I10 LM3911 TEMP TRANSDUCER 

2155025 P.0 T W /SPECS 50 IC W /SPECS 1.10 

LM380 2W AUDIO IC W /SPECS 1.09 153302 QUA) COMPARATOR IC 50 

15377 DUAL 15380 W /SPECS 250 555 TIMER IC 49 

153500 EaUAO NORTON AMP 59 'MC3401 QUAD NORTON AMP .39 

LM324 QUAD OP AMP - 55 
7812 IA 12V REG 95 'IMMCATES ITEM IS 'SUES NUMBERED' 

ICI OPTO ISOLATOR MINI DIP 10 
1308 'MEN 531 DUAL GATE MOSPET. 

0100E PROTECTED. SIMILAR JUMBO GREEN 4/89 
TO 40673 50 JUMBO RIO 5/ 59 

MVI824 VARICAP 0100E 10 PFD 39 MEDIUM KU l,'I 15 

1115148 VARICAP DIODE MEDIUM ERR DR YELLOW It 
IT PFD MOM 31 RATIO 49 BIPOLAR LEO 

154003 IA 200V DIODE 15/100 TWO COLOR REO /GAN 59 

*CALL OR WRITE FOR FREE CATALOG.* 

THE FINE PRINT 

NO C.O.D.'. SEND CHECK, MONEY ORDER, CREDIT CARD 

ADD E% FOR SHOWING TX. RES. ADO 0% TAX FOREIGN ORDERS 
(EXCEPT CANADA) ADDIO% (20%) AIRMAIL) U.S. FUNDS ONLY 

PHONE ORDERS ON MASTER CHARGE E VISA ONLY 
(254) 271-3533 

JUNE 1980 

1.RYf T4r ,,M.y4 -4 

PUSH BUTTON AM 
AUTO RADIO! 

Individually packed in 
original factory carton 
with styrofoam protec- 
tion. Owner's manual 
with circuit diagram is 
included. Brand new! 

8 -TRACK AM 

95 STEREO 8 -TRACK 
HPG 

UNBELIEVABLE AM AUTO RADIO Delta No. 5784P 

FACTORY CLOSEOUT! It's too good to be true 
this transistorized solid state AM auto radio has stereo 
8 -TRACK TAPE PLAYER at half the price of the AM 
radio alone. Five pushbuttons can be pre -set to your 
favorite stations. Has provision for use of either 2 or 
4 speakers. Balance control. Shaft spacing on radio is 

adjustable both horizontally and vertically to fit most 
cars. Complete with mounting kit, knobs, alternator 
capacitor and distributor suppressor. Negative ground. 
Choke coil in positive lead for additional noise sup- 
pression. 

Delta Does The Impossible Again! You Save $$$$$ 

AM FM Convert Your Car Into A Concert Hall. 
--,AUTOMATIC RADIO 

- MADE ea THE 
AUTO RA010 

Mini & Foreign r 
SIZE: 61/4" wide....13/4" high ;...4th" deep. tg. 
ctrs of knobs is 51/4". Note sizes may vary slight - 
I,,YY,,; photo is representative sample. 
L4 5786P AM -FM $29.95 ($3.00 shpg) 
LL1l 5787P AM only $19.95 ($3.00 shpg) 

95 $ioo AWFM 
9for 

sP AUTO RADIO Delta 
UNBELIEVABLE 

FACTORY CLOSEOUT! One of America's largest manufactur- 
ers of auto radios has given up. We've been fortunate in acquir- 
ing the last auto radios in production. These are AM -FM sets.... 
designed for new cars. All are tested 100% operational and - 
come with knobs and push buttons. Ideal for installing in your 
auto, van, camper,boat, truck. 
NEWS ITEM! Auto hi -fi has become as sophisticated as home 
hifi - and nearly as expensive. You can spend $200 for simple 
components -which means hi -fi can be out of reach for many 
folks and 2nd cars. If you want hi -fi FM you can start with 
the purchase of a $100 radio for a mere 

FM, 
price 

will not last long - order today while our limited supply lasts! 

F 52D-PG. ' 
l 'CATALOG 

E_ LECTRONICS 
J 

/A!I 

176 SECOND AVE. 
WALTHAM, MASS. 

02154 
M anum S8.00 

CIRCLE NO. 19 ON FREE INFORMATION CARD 

TEL. (617) 388 -4705 

HOBBY WORLD 
ELECTRONICS 

19511 Business Ctr. Dr. Dept P6 

Northridge, Ca. 91324 

SEND FOR FREE 
FLYER FEATURING 
Page after page of exciting products. Corn - 

puterized toys and games, personal corn - 
puters, disk drives, integrated circuits, 
semiconductors. Add new dimension to your 
Apple, Atari, TRS -80, etc. with our special ap- 
plication boards and comprehensive software 
library. Hundreds of products available at ter- 
rific HOBBYWORLD prices. 

Our line of name brand products include: ATARI, 
EXIDY, COMPUCOLOR, MATTEL, COLECO, 
ENTEX, FIDELITY, CALIFORNIA COMPUTER 
SYSTEMS and more, more, more. Circle our reader 
service number or write /phone for your free il- 
lustrated flyer today! 

all Toll-Free: USA (800) 423 -5387 
In Calif: (800) 382 -3651 
Local öt Outside USA: (213) 886 -9200 

Your #1 Mail -Order Computer Store! 
CIRCLE NO. 37 ON FREE INFORMATION CARD 105 
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ElectronicsClassified 
REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.75 per word. Minimum order $41.25.EX- 
PAND -AD - CLASSIFIED RATE: $4.10 per word. Minimum order $61.50. Frequency discount: 5 for 6 months; 10% for 12 months paid in advance. PERSONAL 
RATE: For individuals with a personal item to buy or sell, $1.60 per word. DISPLAY CLASSIFIED: 1- by 1 column (2 -1 4" wide), $330. 2" by 1 column, $660.00. 3" by 1 

column, $990.00. Advertisements 'will not be published which advertise or promote the use of devices for the surreptitious interception of communications. Closing 
Date: 1st of the 2nd month preceding cover date (for example, March issue closes January 1st). Send order and remittance to Classified Advertising, POPULAR 
ELECTRONICS, One Park Avenue, New York, N.Y. 10016. For inquiries. contact Linda Lemberg at (212) 725 -7686. 

FOR SALE 

FREE! Bargain Catalog - I.C.'s, LED's, readouts, fiber op- 
tics, calculators parts & kits, semiconductors, parts. Poly 
Paks, Box 942PE, Lynnfield, Mass. 01940. 

GOVERNMENT and industrial surplus receivers, transmitters, 
snooperscopes, electronic parts, Picture Catalog 25 cents. 
Meshna, Nahant, Mass. 01908. 

LOWEST Prices Electronic Parts. Confidential Catalog Free. 
KNAPP, 4750 96th St N., St. Petersburg, FL 33708. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 

RADIO - T.V. Tubes - 49 cents each. Send for free catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

AMATEUR SCIENTISTS, Electronics Experimenters. Sci- 
ence Fair Students ... Construction plans - Complete, in- 
cluding drawings, schematics, parts list with prices and 
sources ... Robot Man - Psychedelic shows - Lasers - 
Emotion,Lie Detector - Touch Tone Dial - Quadraphonic 
Adapter - Transistorized Ignition - Burglar Alarm - Sound 
Meter ... over 60 items. Send $1.00 (no stamps) for complete 
catalog. Technical Writers Group. Box 5994, University Sta- 
tion, Raleigh, N.C. 27650. 

SOUND SYNTHESIZER KITS - Surf $16.95, Wind $16.95, 
Wind Chimes $22.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics, Box J14359, Oklahoma City. 
OK 73114. 

TELETYPE EQUIPMENT: Copy Military, Press, Weather, 
Amateur, Commercial Transmissions. Catalog $1.00. 
WEATHER MAP RECORDERS: Copy Satellite Photographs, 
National -Local Weather Maps. Learn How! $1.00. Atlantic 
Sales, 3730 Nautilus Ave., Brooklyn, NY 11224. Phone: (212) 
372 -0349. 

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC- 
TIVE, BROADCAST Electronics. We sell construction plans 
with an Engineering Service. Speakerphones, Answering Me 
chines, Carphones, Phonevision, Dialers, Color TV Conven- 
ers. VTR, Games, $25 TV Camera, Electron Microscope, 
Special Effects Generator, Time Base Corrector, Chroma 
Key. Engineering Courses in Telephone, Integrated Circuits, 
Detective Electronics. PLUS MUCH MORE. NEW Super Hob- 
by Catalog PLUS year's subscription to Electronic News Let- 
ter, $1.00. Don Britton Enterprises, 6200 Wilshire Blvd., Los 
Angeles, Calif. 90048. 

NAME BRAND Test Equipment. Guaranteed discounts up to 
50%. Free catalog. Salen Electronics, Box 82, Skokie. Il 

60077. 

UNSCRAMBLE CODED MESSAGES from Police, Fire 

and Medical Channels. Same day service. Satisfac- 
tion guaranteed. Don Nobles Electronics, Inc., Rt. 7, 

Box 610, Hot Springs, Arkansas 71901. (501) 
623 -6027. 

UNSCRAMBLERS FOR any scanner. Several models avail- 
able. Free literature. Capri Electronics, 8753T Windom, St. 
Louis, MO 63114. 

CB RADIOS, VHF -UHF Scanners, Crystal, Antennas, Radar 
Detectors. Wholesale. Southland, Box 3591, Baytown, TX 
77520. 

PRINTED CIRCUIT supplies, chemicals, tools, artwork, plat- 
ing solutions. Major credit cards. Catalog $2.00, refundable. 
CIRCOLEX, Box 198, Marcy, NY 13403. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 
94806, (415) 758-1050. 

NEGATIVE ION GENERATORS AND ACCESSORIES. (Kits). 
Fascinating details - $1.00. Golden Enterprises, Box 
1282 -PE, Glendale, Arizona 85311. 

SATELLITE TELEVISION - Build or buy your own earth sta- 
tion. Article gives much hard to find, necessary information. 
Send $3.00. Satellite Television, R.D 3, Box 140, Oxford, NY 
13830. 

106 

SpeakerGuts. 
The absolute latest in 
advanced speaker techno- 
logy. Wave Aperature'" 
Drivers, the Patented 
Ness'ovic Woofer System. raw 
speaker components selected for 
their excellence. Horns, crossovers. subwoofers, woofers, 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll 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! 

pcoketIci Dept. 181 735 N. Northlake Way 
Seattle, Washington 98103 

UNSCRAMBLERS, seven models available to decode police. 
ambulance, and fire coded transmissions. Other scanner de- 
vices. Tone encoders; decoders. Telephone accessories, etc. 
Free Catalog. KRYSTAL KITS, Box 445, Bentonville, AR 
72712. (501) 273-5340. 

POLICE FIRE SCANNERS, crystals, antennas, CBs, Radar 
Detectors. HPR. Box 19224, Denver, CO 80219. 

Telephone Listening Device 
Record telephone conversations in your j office or home. Connects between any . 
cassette or tape recorder and your 
telephone or telephone LINE Starts - .. ,: 
automatically when phone is answered el -- 3.r 
Records both sides of phone conversation 

Each Stops recorder when phone is hung up 
This device is not an answering service $18.95 

Super Powerful 

Wireless Mic 
io times more powerful than other mics 
Transmits up to 'd mile to any FM radio 
Easy to assemble kit 15V battery (not Ind I 

tail 13051 725 -1000 or send 518.95 s 51.00 shipping per 
item to Ust Corp., P.O. Box PE -2052. Melbourne, FL 32901. 
COO's accept. For catalog of transmitters. voice scramblers 
and other specialty items. enclose $2 00 to USI Corp - - - - -' 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Diol Telephone "SUPER BUY" 
save as 

MS 
labor costs of and 

ol,sh,ng and save l on standard dial j. 

telephones. Work on any commercial system 
Complete. I no parts missing 1 

n 

good 
working order your choice of desk or wall ,:+ so 

,ndels These one takeouts from commercial 
not toys I Instructions furn,shed- 

$1.95 ,..,, CAW rr 

FREE CATALOG shows sic SAVINGS on 

to 

Surplus Center Box 82209 -PE Lincoln, Ne. 68501 

NEW ELECTRONIC PARTS. Continuously stocked. Stamp 
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln, Ar- 
lington Hts., IL 60004. 

TEST EQUIPMENT, new and used. Catalog $1.00. PTI, Box 
8756, White Bear Lake, MN 55110. 

THE PLL DATA BOOK describes 35 CB devices. Pin dia- 
grams, functions, modifications, $8.95. PLL Expanders, CB 
Specialties, catalog $1. CB City, Box 1030PE. Woodland Hills, 
CA 91365. 

SATELLITE TV 
FOR THE HOME 

Our receiver lets you get 
over 75 channels of televi- 
sion directly from earth - 
orbiting cable TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 
Buy Complete or 

0 

Build our kit and save! 
Our 24- channel receiver provides "studio quality 

TV reception. Easy to install! Ultra low power con- 
sumption! Brilliant color! Works anywhere! FCC 
licensing no longer required. Order today! 

Complete details covered In our Home Earth Sta- 
tion manual. Send $7.95 today (refundable against any 
purchase), or cell: 

24 -hour C.O.D. Hotline 
(305) 869 -4283 

SPACECOAST RESEARCH 
Dept. H, P.O. Box 442, Altamonte Springs, FL 32701 

NEW CATALOG of low cost electronic parts. Send for FREE 
copy. ALL ELECTRONICS CORP., Dept. F, 905 S. Vermont 
Ave., Los Angeles, CA 90006. 

RF POWER TRANSISTORS plus TV, audio, radio, VTR tran- 
sistors, and more. IC's, diodes. B & D Enterprizes, P.O. Box 
32, Mt. Jewett, PA 16740. (800) 458 -6053 

DISCOUNT C.B., SCANNERS, ACCESSORIES, Free Cata- 
log Crystals: CB, Ham, Scanner. All frogs. Same day service. 
XTALS, Box 42 -E, Prospect Hts., IL 60070. 

TRS -80 USERS': We have hardware and software. Write for 
current list. HARTMANN -LANG, Box 693, Chatham, NJ 
07928. 

FREE CA3140 OpAmp with every order. All top quality mer- 
chandise. Send for bargain catalog. KEY ELECTRONICS, 
Box 3506P, Schenectady, NY 12303. 

GUARANTEED TEST EQUIPMENT. Surplus at surplus 
prices. List $2.00 Refundable. Jack Watts Co., Box 25, Co- 
rona, CA 91720. 

BIOPHYSICAL TELEMETRY TRANSMITTER: Transmits 
your heart, (EKG), signal to any ordinary FM radio. Transmit- 
ted data consists of a audio tone which is frequency modulated 
by your EKG signal. The tone allows you to monitor your heart 
rate and hear EKG frequency components which otherwise 
could not be heard. Built-in electrodes make it easy to use. 
Completely assembled, battery included. Approximate size: 
4.4" x 2.4" x 1.2 ". Order Model BHT -14. $27.50. OMNI -TEK 
INC., P.O. Box 726, Loveland, CO 80537. 

POPULAR ELECTRONICS 
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ELECTRONIC CATALOG. Over 300 pages. Parts, sche- 
matics, etc. Everything needed by the hobbyist or technician. 
T & M Electronics, 472 East Main St.. Patchogue, NY 11772. 
(516) 289 -2520. $2.00 Postage & handling. refundable with 
first $15.00 order. 

axdarCt MAKE IT 
Audiokit 62, 6 in /2 out pro mic mixer 
perfect for live recording. Can be 
assembled in just hours. Features 
treble, bass, pan, cue, echo, gain 
control on all inputs. Kit ... $265. 
Assembled . . $395. Send check or 
money order to: Audiomarketing, 652 
Glenbrook Rd., Stamford, CT 06906 
or call us Toll Free at 800-243-2598. 

SAVE 50%. Build your own speaker system. Write: McGee 
Radio Electronics, 1901 McGee Street, Kansas City, Missouri 
64108. 

SAVE UP TO 46% on energy and reduce your electric bill with 
new Lite -Bulb Saver. For FREE brochure write: R.H.E. Enter- 
prises. Dept. PE -680. P.O. Box 600128. North Miami Beach, 
FL 33160. 

TRS -80 COMPUTERS, LII -16K $680.00, 16K Interface 
$375.00, 7OLPM Printer $795.00. Brochure $2.00 refundable. 
MICROCOMPUTER, 7316C Matthews -Mint Hill Road, Mint 
Hill, NC 28212. 

SCRAMBLED TELEVISION - Encoding' Decoding. New pub- 
lication. Complete theory, circuits. $9.95. Workshop, Box 
393PE, Bethpage, NY 11714. 

DOLBY DECODERS FOR FM OR TAPE -ALSO KITS en- 
code decode. Reviews. Dolby calibration tapes. PEJ Integres. 
Box 747, Haverstown, PA 19083. 

AUDAX and SEAS raw drivers and speaker kits. Wholesale - 
Retail. For comprehensive catalogue of specifications, techni- 
cal information, and accessories for the speaker builder. send 
$2, refundable upon purchase to: The Speaker Works. Box 
303, Dept. P.E., Canaan, NH 03741. 

SECRET TELEVISION CHANNELS IN YOUR HOME without 
set modifications. Latest movies, sports, night club acts. reli- 
gion, its all in your neighborhood, but kept secret from most 
people. Complete detailed plans on how you can start receiv- 
ing these SECRET channels for $100.00 or less. Send $25.00 
cash, check, or moneyorder ... or $4.50 for more information, 
to: TELE -TEC. Dept. SATT., 8688 Royal Drive, Noblesville, IN 

46060. 

HOW TO BUILD CROSSOVERS. Send S.A.S.E. for catalog of 
crossover information publications. Mesalab. Dept. PE. 3942 
Mesa Avenue, Sarasota, FL 33583. 

KEYBOARDS for synthesizers and organs. Completely as- 
sembled with single,or dual contacts. Send for information: 
DEVTRONIX Organs, Dept. 71, 6101 Warehouse Way. Sac- 
ramento, CA 95826. 

OSI CHALLENGER 1P - Superboard II. 90 page step -by- 
step programming manual, $5.95 + $1.00 P &H. TIS, Box 921 - 

PE, Los Alamos, NM 87544. 

PRINTED CIRCUIT BOARDS, your artwork. Quick delivery. 
Reasonable. Atlas Circuits. Box 974. Waynesville. NC 28786. 
(704) 456 -3739. 

SKIPMASTER halts CB skip noise, bleedover. Adjustable con- 
trol. easy mounting for base, mobile. $24.95. Matrix Communi- 
cations, 611 Norwegian, Pottsville, PA 17901. (717) 622 -3283. 

SUPERIOR CONTACT FILES - Flexible, non -conductive. as- 
sortment of twelve. $3.95 prepaid. Flex- Stone. Co., P.O. 1372, 
Concord. NH 03301. 

PCB AS LOW AS 15c sq -in., Free Drilling, Also PTH. Interna- 
tional Enterprise, 12507 Brent. Cerritos. CA 90701. 

CALCULATORS measure Capacitance. Resistance. Light. 
Speed -much more, with revolutionary $14.62 Module. Appli- 
cations Circuits $1.00. KALTEK. Box 7462 -PE, Rochester, NY 
14615. 

VIDEO tapes. movies, equipment. Lowest prices. Free price 
list. VTR, Box 234, Herald, CA 95638. 

RESISTORS 1/2W5%CF 2.2 -ohm through 4.7 -meg. 
stocked. .03c ea. plus $1.00 shipping. No minimums. JR In- 

dustries, 5834 -A Swancreek, Toledo, OH 43614. 

PLANS PROJECTION TELEVISION $10.00. Audible Short 
Circuit Tester $6.00. Solar Collector $4.00. Details $2.00. 
Hughes Services. 1240 Jarvis. Chicago, IL 60626. 

SATELLITE TELEVISION -SATELLITE WEATHERFAX. Will 
your receiving antenna clear local obstructions? Get ANTEN- 
NA AIMING DATA for geostationary satellites. custom com- 
puted for your latitude and longitude. Included is chart of U.S 
and International satellites around the globe and instructions 
on how to find them in the sky. Send $5.00 to: COMPUSAT. 
643 South Route 83, Elmhurst. IL 60126. 

UNSCRAMBLERS $19.95 and up. Free information. Dealers 
inquiries invited. Oak Valley Enterprises. Route 1, Grand 
Marsh, WI 53936. 

HORNS- WOOFERS -MIDS- TWEETERS at tremendous OEM 
savings. Altec, Electro- Voice. Philips. Peerless Polydax and 
many others. Dozens of hard to find items used in major manu- 
facturers most expensive systems. Huge selection of cross- 
over network components, automobile systems, and musical 
instrument loudspeakers. Send $2.00 for catalog. refundable 
with purchase. SRC Audio, Dept. PE6. 3238 Towerwood Dr.. 
Dallas. TX 75234. 

RADIO COMMUNICATIONS GUIDE, book gives 
shortwave and VHF /UHF Scanner frequencies. 
$7.95. Handler Enterprises, Inc., Box 48, Deerfield, 

IL 60015. Catalog 250. 

NEGATIVE ION POWER SUPPLIES. 14 KV add 115 VAC 
Line Cord. Have complete Ion Generator $28. Progen, 319 
Spruce St.. Redwood City. CA 94061. 

COMPUTER EQUIPMENT 

TRS -80 PARALLEL I O. PPI -80 contains three 8 -bit program- 
mable ports with switch selectable address decoding. Plugs 
into keyboard or E I. PCB and manual $25.95. Quant Systems. 
Dept. PE. Box 628, Charleston. SC 29402. 

BASICS of Servomechanisms and Operational Amplifiers - 

Clear text, "instant breadboarding" result in solid understand- 
ing of fundamental concepts. Cassette for TAS -80, Level II, 

16K. $12.50. Omni Systems Co.. P.O. Box 29347, Minneapo- 
lis, MN 55430. 

TELETYPE MODEL 33. Hard copy printer with tape punch and 
tape reader. Works with most computers. Refurbed -like new 
-90 day guarantee. Low prices. For detailed Tech Brochure 
and Prices send $1.00. INTELCALL. 202 Main St., Lakewood, 
NJ 08701. (201) 367 -2667. 

COMPUTERS - wholesale. buyer's guide and catalog $1.00. 
specify needs. Lee Electronics. Caneyville, KY 42721. 

TRS -80 SPEED CONTROL plans -very simple circuit allows 
wide range of control over speed of listing or running pro- 
grams. Connect to TRS -80 Port, or any Z -80. $15.00 check to: 

Golden Circuits. P.O. Box 404, Golden, CO 80401. 

r Now decode exotic 1 
radio signals 

IField Day is a real computer that reads all hinds of coded radio transma 

scons. NM only Morse code, but radioteletype, press-wire reports and ASCII 

Icomputer talk Figures code speeds. Built -in 24 how clock Wired- tested I 
full -year warranty. IS -day trial. Easy hook-up to any receiver $467.95 UPS 

Iship. Charge check or C 0 D No nsk, 
1202 E. 23rd St. 

Kantronics, Inc., Lawrence, KS66044I 
Amateur radio manufacturers. (913)842 -774J 

TRS -80 Programs: Arcade, Primary Math and Space War 
$9.95 each or any two for $17.95. Creative Computer 
Products. P.O. Box 1151. Plant City. FL 33566. 

$150 VALUE BASIC PROGRAMS FOR $10. Zark Co., 44 
Country Club Road. Willingboro. NJ 08046. 

FLOPPY DISKS and COMPUTER PERIPHERALS at DIS- 
COUNT PRICES. AB COMPUTERS. 115 -E East Stump 
Road. Montgomeryville. PA 18936. (215) 699 -5826. 

COMPUTERS confusing. the DP Dictionary makes computer - 
ology easy. Included free. What's a computer. Send $3.00 to: 
Qandew, Box 1488. Highbridge. MO 63049. 

SECRET Guide to Computers. Free catalog. SCELBI Publica- 
tions, 20 -P Hurlbut Street. Elmwood. CT 06110. 

PLANS AND KITS 

OLD RADIO, TV, Phono Schematics. send $1.00, refundable. 
stating needs to: Oldies. 6116 Mary Ellen Ave.. Van Nuys, CA 
91401. 

BOOKS - Learn Electronics. Lasers. Robotics, Computers. 
TV, Solar, Etc. Catalog 30c. DOT. 9721 Southwest Highway. 
Oaklawn. IL 60453. 

FERRIC CHLORIDE PRINTED CIRCUIT BOARD ETCHANT, 
One pound double wrapped plastic packages. Dry just add wa- 
ter and etch. Satisfaction guaranteed. $2.50 per pound. please 
include funds for shipping. Write for quantity discount. L.F. 
Carbaugh, P.O. Box 398, New Cumberland. PA 17070. 

JUNE 1980 

FREE KIT Catalog contains Test and Experimenter's 

Equipment. Doge Scientific Instruments, Box 

1054P, Livermore, CA 94550. 

SPEAKERPLANS- Build ANY size speakers without special 
tools, experience. FOOLPROOF, illustrated instructions, parts 
sources. 80% SAVINGS! Rush $4. SPEAKERPLANS. 334 
Pursel, Phillipsburg, NJ 08865. 

NEW -UNSCRAMBLER PLANS. State of art integrated circuit 
design. Fits all scanners. Complete plans, $3.95. Innovative 
Marketing. Box 7577. Huntington. WV 25777. 

TOP QUALITY SPEAKERS AND KITS. Send $1.00. Speaker 
Warehouse, 809 North Route 441, Hollywood, FL 33021. 

FIBER OPTIC EXPERIMENTER'S KIT. Includes fiber, cable, 
tools arfd instructions. Send $6.00 to: FIBERTRONICS, Box 
322, Primos, PA 19018. 

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro- 
jects. Free details. DANOCINTHS Inc., Box 261, Westland, MI 
48185. 

TIGER 500 
SIMPLI -KIT 

FOR THE DO- IT- YOURSELFER 
NOW! a high quality CD ELECTRONIC 
IGNITION SYSTEM in kit form. 
Contains all components and solder to 
build complete Solid -State Electronic CD 
Ignition System for your car. Assembly 
requires less than 3 hours. 

Increases MPG 15% Eliminates 4 or 5 tune -ups 
Increases horsepower 15% Instant starting, any 
Plugs and Points last weather 
50.000 miles Dual system switch 

Fits only 12 volt neg. ground... 
Only $26.95 postpaid 

1tStar Corporation 
P.O. Box 1727 Grand Junction, Colorado 81501 

STUDIO II Conversion to Microcomputer! Plans $5.00- Kits 
available. ARESCO, Box 1142, Columbia, MD 21045. (301) 
730 -5186. 

BUILDING YOUR OWN SPEAKERS? Use dual transmission 
lines. Build a dual transmission regenerator; Accepts dual 
transmission lines; Subwoofer connections; Drive multi - 
speakers per cabinet; Three dimensional acoustic switch; Infi- 
nite power handling: Controls impedance, balance, separa- 
tion. etc: Use with existing speakers too! Under $15.00 to 
build. Plans, send $6.00 to: D.T.R. SYSTEM, 1600 Woods 
Road #D. Winston -Salem, NC 27106. 

LASERS HANDBOOK with burning, cutting, Ruby Reds, CO's 
complete plans, books. and parts. Send $4.00 to: Famco, 
Dept. PE, Box 1902. Rochester, NH 03867. 

PROFESSIONAL PRINTED CIRCUIT DESIGN. Send sche- 
matic for quote. Z. Liss, 2130 Allen Street, Allentown, PA 
18104. 

KIT CATALOG. Send 50c to GI KITS, Dept. PE, Box 2329, 
Garland. TX 75041. Electonic kits, solar art, P.C. paste -up 
pads, electronic word puzzles, electronic study courses. Dis- 
count coupons. 

loo NEW ELECTRONIC KITS! 
Top Quality Most Wanted Features Reasonable Prics 

EasytoAssemble 
HI Fl EXPERIMENTER 5 EQUIPMENT 
AUTOMOTIVE a CB ACCESSORIES 
ALARM SYSTEMS POWER SUPPLIES 

niALOG FREE During Introductory Period 
Hurry Send for Your cop, TODAY, 

M. LORS R. ASSOCIATES Dpt, PE 1 
P.O. Box 518, Berwyn, IL 60402 

STOP THE AGONY. Get yourself a set of Custom High Quality 
Speakers. For Ultra Unique Speaker Design Book send $3.50 
to: WOOD "N" THINGS WORKSHOP, P.O. Box 1043, Bing- 
hamton, NY 13902. 

PRINTED CIRCUIT BOARDS, send your sketches or artwork, 
kit projects. Quick Service. Free Estimates. ELECTRONIC 
DESIGN CONCEPTS, 2780 Skyline Circle, Memphis, TN 
38127. 

SCOPE used as transistor tester, convert for under $10.00. 
Plans $1.50. AEE, Box 6531, Portsmouth, VA 23703. 

BUILD WORKING ROBOT with plans! You build movable ro- 
bot that you can control. It walks, moves its arms, and more! 
Send $4.00 to: Ross Ramsey. Robot Plans, P.O. Box 126, 
Westchester Square, Bronx, NY 10461. 

ATTENTION BSR X -10 REMOTE CONTROL SYSTEM OWN- 
ERS (Sears & Radio Shack. too). Simple accessory controls 
stereo volume from anywhere! Plans: $3.50; special control 
element: $5.00 postpaid from T.C.C., Dept. PE, P.O. Box 
9241, North Hollywood. CA 91609. 

BOOKS AND MAGAZINES 

ELECTRONIC MUSIC and home recording in Polyphony 
magazine. Advanced applications, interviews, projects, com- 
puter music. Sample $1.50. Subscription (6 issues). $8.00 
US$10.00 foreign. POLYPHONY, Box P20305, Okla. City, 
OK 73156. 
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"CRIME BY COMPUTER ", $6.95 Postpaid. 300 pages. 
Comp -U- Tronix, Box 3401, Kent, WA 98031. 

SATELLITE TELEVISION BUYERS GUIDE. Exclusive com- 
parisons plus how to install your own saving big $. Worldwide 
movies, news, sports, religion, entertainment on your set. 
Well over 35 channels. Where to find all parts. kits, plans and 
distributors. Signal strength maps. Become a dealer. Book 
guaranteed. US funds please. $12.95 postpaid or $14.95 First 
Class (Airmail). Reed Publications. Box 219 -X, Maitland. FL 
32751. 

TUBES: "Oldies ", Latest. Supplies. components, schematics. 
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Ma- 
plewood, Hammond, Ind. 46324. 

WANTED 

GOLD. Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal, Norwood, MA 02062. 

FREE microcomputer book catalog. SCELBI Publications. 
20 -P Hurlbut Street, Elmwood, CT 06110. GOVERNMENT SURPLUS 

TELEPHONES & PARTS 

TELEPHONES UNLIMITED, EQUIPMENT SUPPLIES, 

ALL TYPES. REGULAR, KEYED, MODULAR. Catalog 
call (714) 563 -5555 or mail $1.00 refundable. Box 

1147E, San Diego, CA 92112. 

ALARMS 

Burglar Fire Protection 

iviáuot4 

Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 
alarm systems and devices and soue ESSS. We 

offer FREE write -in engineering service. 

FREE CATALOG keen Pri¢,onneliaWe,xgk -0würy 
u..m snr.m,.,,e o..m., 

Burdex Security Co. Box 82802 -PE Lincoln, Ne. 68501 

POLICE DIALER $29.95. Free burglar alarm equipment cata- 
log. Sasco, 5619P St. John. Kansas City, MO 64123. (816) 
483 -4612. 

BURGLAR, FIRE, CAR! Finest equipment! Save! Free Cata- 
log. MS, 186A Oxmoor Road, B'ham, AL 35209. 

HIGH FIDELITY 

DIAMOND NEEDLES and Stereo Cartridges at Discount 
prices for Shure, Pickering. Stanton. Empire. Grado, Audio 
Technica, Osawa, Satin and ADC. Send for free catalog. 
LYLE CARTRIDGES, Dept. P, Box 69, Kensington Station, 
Brooklyn, New York 11218. Toll Free 800 -221 -0906 9AM - 

8PM except Sunday. 

AUDIO, VIDEO, ELECTRONIC PRODUCTS: Best Pricing, 
Delivery! Personalized Service! SONY, DBX, Mobile Fidelity, 
Hewlett- Packard, BSR X -10, Multi -Track Equipment, WYCO 
SALES, P.O. Box 887, Cary, NC 27511. 1- 800 -334 -2483 
(N.C. 919 -467 -8113). 

IMPROVE ALL YOUR RECORDS: DBP10 Protractor quickly 
aligns to 1/2 degree. $21.95. DB Systems, 347P, Jaffrey, NH 
10452. 

GOLD PLATED PHONO JACKS $1.10, plugs 850 ea. $1.00 
handling. Reference Audio. Box 368P, Rindge, NH 03461. 

HOBBIES 

GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR ... gold. silver 
coins and relics with White's Electronics mine-, 
metal detectors. Pays tor itself. U.S. Patented 
For your nearest dealer 

and tree catalog 
CALL TOLL FREE 

1- 800 -547 -6911 

White's Electronics. Inc. Dept PE-0 
Sweet Home. OR 9738& 

NEW 1980 LEATHERCRAFT CATALOG! 100 pages of over 
2100 genuine leather kits, tools, supplies. Easy way to make 
extra money in your spare time. Send 500 for postage and 
handling to: Tandy Leather Company, P.O. Box 791, Dept. 
PEC -6, Fort Worth, TX 76101. 

MANUALS for Govt Surplus radios, test sets, scopes. List 
$1.00 (cash). Books, 7218 Roanne Drive, Washington. D.C. 
20021. 

JEEPS - $19.30!! CARS - $13.50!! - 650,000 ITEMS!! - GOVERNMENT SURPLUS!! - Most COMPREHENSIVE 
DIRECTORY AVAILABLE tells how, where to buy!! - YOUR 
AREA - $2. - MONEYBACK GUARANTEE!! - "Govern- 
ment Information Services ". Department GE -26. Box 99249, 
San Francisco, California 94109. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure free. Hermes -Verlag, Box 
110660 Z. D -1000 Berlin 11, W. Germany. 

MAILORDER SUCCESS! Interested? Free exposé. TWP -V, 
Box 6226. Toledo. Ohio 43641. 

INSTRUCTION 

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 
ters, Ph.D's. Free revealing details. Counseling, Box 

317 -PE06, Tustin, California 92680. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 
strange catalog free! Autosuggestion, Box 24 -ZD, Olympia, 
Washington 98507. 

RADIO BROADCASTING: Become DJ, engineer. Start your 
own station - investmentexperience unnecessary! Receive 
free equipment, records. Free details. Broadcasting, Box 
130-A6, Paradise. CA 95969. 

LEARN ELECTRONIC ORGAN SERVICING at home. Com- 
pletely revised course covers latest models including digital, 
LSI's, synthesizers, etc. NILES BRYANT SCHOOL. PO Box 
20153, Sacramento, CA 95820. 

PASS FCC EXAMS 
The Original FCC Tests -Answers exam manual that 
prepares you at home for FCC First and Second class 
Radiotelephone licenses. Newly rewsed multiple -choke 
exams cover all areas tested on the actual FCC exam 
Plus "Sell -Study Abilltyy Test." Proven! $9.95 
postpaid Moneyback Guarantee 

COf1MIAHD PRODUCTIOMS I P.O. Bon 26348 P 
Radio Eng,nan,,ng O nm,nn San Francisco, CA 94126 

MEDICAL ELECTRONICS TECHNOLOGY, home study. 
Troubleshoot medical instruments. University Reme 5, Box 
9622, Fresno, CA 93793. 

COLLEGE DEGREES BY MAIL! No classes. Fast. Economi- 
cal, Accredited. FREE Revealing details. Success, Box 
13151 -R6. Columbus, Ohio 43213. 

HAMS: ADVANCED CLASS TEST GUIDE! Accurate! Send 
$11.50 to Dick Bash - KL7IHP, Box 4325, San Leandro. CA 
94579. 

AVIONICS Aircraft Electronics. Accredited School. Excellent 
Employment Opportunities. Aero Technicians, P.O. Box 7PE, 
Rexburg, ID 83440. 

BSEE DEGREE - New Advanced Placement Program in 
Electronics Engineering. Cook's Institute, Dept. C, Box 986, 
Rock Springs, WY 82901. 

AMATEUR Radio books. Free catalog. SCELBI Publications, 
20 -P Hurlbut Street, Elmwood, CT 06110. 

3 OLD LIBERTY HEAD NICKELS Only $1.00. Issued before 
1913. Limit 1 set. (Adults Only). Plus price lists. Littleton FOR INVENTORS 
Coins, HL -17, Littleton, NH 03561. 

TUBES 

RADIO & T.V. Tubes - 49 cents each. Send for free Catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

TUBES -RECEIVING, Industrial and Semiconductors Factory 
Boxed. Free price sheet including TV, Radio and audio parts 
list. Transleteronic, Inc., 1365 39th St., Brooklyn, New York 
11218. Telephone: (212) 633 -2800. Toll free: 800 -221 -5802. 
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PATENT AND DEVELOP Your invention. Registered Patent 
Agent and Licensed Professional Engineer, Send for FREE 
PATENT INFORMATION every inventor should have. Rich- 
ard L. Miller, P.E.. 3612 Woolworth Building, New York, NY 
10007. (212) 267-5252. 

PATENT SEARCHES, LOW FEE, Since 1940. Whitehurst, 
Box 8022, JFK Post Office, Boston, MA 02114. 

CUSTOM PROTOTYPING from your ideas. Confidential. SU- 
PER WIDGETS & Gizmos. (817) 387 -2189. 

INVENTIONS WANTED 
FREE CONSULTATION NO IDEA TOO SMALL 

Disclosure registrarror Paternal cast- or royalties !rom rnarutacturers seeking new 

ideas For tree ,nformahon on how to register your ideas Call of Ante 

AMERICAN INVENTORS CORP. 
59 Interstate Dr. Dept PE 

West Springfield. MA 01089 14131 737 -5376 
A ree Based Se',, r (Amp, 

NEW! "Patenting Your Invention Yourself! ". $29.95. Regis- 
tered Patent Attorney, 7400 ZD Benjamin Franklin Sta., 
Washington, DC 20044. 

INVENTORS Patent your invention. Free initial consultation. 
We are registered by the U.S. Government, VICTOR J. EV- 
ANS & CO., 4637 Eastern Ave. N.E., Washington, DC 20018. 
Since 1898. 

CHEAP PROTECTION for your ideas, Inventor's Logbook. 
Verification format, permanent binding; moneyback guaran- 
tee. $14.95. JorJan, Box 405PE, Ellensburg, WA 98926. 

BUSINESS OPPORTUNITIES 

I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Details 25c. Torrey, Box 318 -NN, Ypsilanti, Michigan 
48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

NEW LUXURY CAR WITHOUT COST! Free Report. Co- 
dex-ZZ, Box 6073, Toledo, Ohio 43614. (419) 865 -5657. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 
vestment. Write: BUSINESSES, 92 -K2 Brighton 11th, Brook- 
lyn, New York 11235. 

MILLIONS in Mail!!! Free Secrets. Transworld -17, Box 6226, 
Toledo, OH 43614. 

MECHANICALLY INCLINED INDIVIDUALS 
Assemble electronic devices in your home. 
Knowledge, or experience not necessary. Get start- 
ed in spare time. Above average profits. $300 - 

$600/Wk possible. Sales handled by others. No in- 
vestment- Write for free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560PE, Pinellas Park, FL 33565 

ERASE DEBTS with little -known law - create wealth!! Details 
FREE - Blueprints, No. EE6, Box 100. LaGrangeville, NY 
12540. 

BIG MONEY! Interested? Free disclosure. Febre -V, Box 
6073, Toledo, Ohio 43614. (419) 865 -5657. 

FREE BOOK "2042 Unique Proven Enterprises." Fabulous 
"unknowns ", second inflation income. Haylings -M, Carlsbad, 
CA 92008. 

DIGITAL WATCH REPAIR- Learn to repair digital watches - provide service to jewelry and department stores - part 
time or full time. We supply training - equipment - replace- 
ment parts. Zantech, Inc.. 13 Greentree Rd., Trenton, NJ 
08619. (609) 586-5088. 

$625,WEEKLY! Home mailing program. Free postage -sup- 
plies! - $20 bonus! Write immediately. Treasure -7Y, Morri- 
son, CO 80465. 

BIG MONEY can be made in your spare time. "President ", 
"Private ", The Rubber Stamp Field could be "YOUR BREAK- 
THROUGH". Particulars FREE. Write: Steve, Room RC -376- 
JF, 1512 Jarvis, Chicago, IL 60626. 

SERVICES 

PRODUCTS ASSEMBLED with American Labor and Know- 
How. Seek contracts from electronic firms and manufacturers 
to assemble your product. For details write: Production Devel- 
opment, Inc., 1320 Water St., Brownsville, PA 15417. 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS /AVIONICS EMPLOYMENT OPPORTUNI- 
TIES. Report on jobs now open. Details FREE. Aviation Em- 
ployment Information Service, Box 240E, Northport, New 
York 11768. 

AMBITIOUS TECHNICIANS offered great future medical and 
industrial instruments. Prototyping, trouble shooting, design. 
Friendly, growing company 20 minutes NYC. Bailey Instru- 
ments, Saddle Brook, NJ 07662. (201) 845-7252. 

HOW TO BECOME A COMPUTER PROGRAMMER ... free 
details: Dept. CP3, Box 5734 -PE6, Pittsburgh, PA 15208. 

POPULAR ELECTRONICS 
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Gould Scope Model 0S1200 

Dual Trace 25 MHz 

Reg. 1,299.00/Call 

DSI Counter 
5600A/50 Hz - 512 MHz 
199.95 

DSI Multimeter LC5000 
169.95 

DSI Counter 
5500/50 Hz - 512 MHz 
134.95 

Hickok Model LX304 
Reg. 89.95/Call 

Hickok Model LX303 
Reg. 74.95/Call 

Well. Soldering 

Station O0ÿ9,95 
Reg 

Ec1000 

Reg 99.95175.9Cont 

Weller Xcellte Service Master 

Model 99SM 44.95 

Roll Kit Model 99PR 18.95 

wader 
L `ep5Z0 

Altces 

Mod ut Solder Station 
Outp t 501 49.95 

Re9 

Call for prices - You will not be dis- 
appointed. We have a large inventory 
of Test Equipment in a Modern Show- 
room on full display. Thousands of 

other products available; Tektronix, 
Hewlett- Packard, Fluke as well as re- 

placement parts. Come in, call or write 448 Merrick Road Oceanside, N. Y. 11572 

for catalog. Monday- Sunday 24 hours. 1708 Rockaway Avenue Lynbrook, N. Y. 11563 

Export inquiries invited. Call now 516 -536 -5724 -5821 -5163. Telex 640 -596 /TWX 510- 225 -7536 

CIRCLE NO.13 ON FREE INFORMATION CARD 

Weller Xcelite 
Attache Tool Case 
Model íC100 /ST 
Reg. 471.00/ 269.95 

:e . a°p 

Gould Scope 

Model 05260 
15 MHz Dual Trace 

Reg. 1,199.00 /Call 
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CTG 
Communications 
Technology 

Group, Incorporated' 

INSTANT CASH COMMISSIONS Full or part time. Free 

sales kit features America's largest line low- priced 

Business, Printing, Advertising Specialties, Signs, 

Calendars and other necessities used daily by 

business people. Profitable repeat order. No experi- 

ence. No investment. No collections or deliveries. 

Write today. National Press, Dept. 061, North Chi- 

cago, IL 60064. 

MOTION PICTURE /VIDEO FILMS 

CONSOLIDATION SALE - Start a collection; add to yours! 
Sportlite offers down to earth prices on Univ. & Columbia S -8 
Snd Films. " Dracula" (new version) 400' S -8 col'sd big scene 
edition $53.95' (reg. $62.). "Bye -Bye Birdie & 'Thoroughly 
Modern Millie 400' S -8 Sd Universal Entertainment, $49.95 
ea PPD (ltd offer). "Buck Rogers" & "Jaws I" (R.T. 10 " +) 
200' Sd Eastman color $29.95 ea' (reg. $35.). Order Owens 
Sports Legend movie 400' S -8 col /sd $46.95'. A. Quinn "Re- 
quiem for a Heavyweight" only $44.' 400' B/W Snd. Now sells 
for $52 reel. Auto racing special! 1911 Indy "500" 200' B/W 
sil. only $15.95 ea & "American, Auto Racing" (Movietone) 
squealing, skidding tires, flashbacks of '50's, 200' S -8 BAN Sd 
$26.95.' Closeout '76 Indy "500" (J. Rutherford) 200' 81W sil. 
vivid color with script $15.95 ea' (save $6.) VTR maj. league 
baseball, your choice World Series 1943 -79 (Pirates/Orioles) 
$76.95 ea del. Ea. a separate tape. Indicate Beta or VHS. 
Visa & Mastercharge. Ill res. +6% tax. 'Add $1.50 ea ship. 
Catalogs: checks or money orders only: Hollywood Gold Vid- 
eo movie cat. $1.50; Univ. S -8 film cat. $1.25; Columbia film 
cat. $1.25; Columbia VTR cat. 75e; Paramount features 40e; 
asst brochures Sportlite, Ring Classics, Cloud 9, 40e ea. 
SPORTLITE FILMS, Elect -6, Box 24 -500, Speedway. IN 
46224. 

DO -IT- YOURSELF 

AUDIO ANALOG /SYNTHESIS. Plans, parts, kits, etc. for the 
most exciting sound projects ever. Get on our mailing list, 
send 25e to: CFR Associates Inc.. Newton, N.H. 03858. 

TIRED of idiotic TV commercials? Plans to assemble and in- 
stall remote volume squelch -$1. Electronic knowledge not 
necessary. ULC of Salinas, 177 Webster #A217, Monterey. 
CA 93940. 

SECURITY BOOK, how to install your own home alarm sys- 
tem. $3.50. AEE, Box 6531, Portsmouth, VA 23703. 

REAL ESTATE 

BIG ... FREE ... SUMMER CATALOG! Over 2,700 top val- 
ues coast to coastal UNITED FARM AGENCY, 612 -EP West 
47th, Kansas City, MO 64112. 

RUBBER STAMPS 

RUBBER STAMPS. BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's, E -100, Brownsville Rd., Mt. Vernon. 
III. 62864. 

HYPNOTISM 

FREE Hypnotism. Self- Hypnosis. Sleep Learning Catalog' 
Drawer H400, Ruidoso, New Mexico 88345. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 
VERSIBLY!! Free details - Posco GEE6, Box 300. La- 
Grangeville, NY 12540. 

PROTECT YOUR AUTOMOBILE FROM THEFT! Free infor- 
mation. Fleming Sales, 3304 Tanterra Circle, Dept. PE6. 
Brookevelle, MD 20729. 

PRINTED CIRCUITS. Photo -sensitive boards and masters 
made without darkroom and chemicals. Easy. inexpensive. 
Materials readily available. Details $3.00. Boreal Electronics. 
S.R. 140A, Menominee, MI 49858. 

NO FUEL MOTOR - PATENTED! Soon to obsolete fossil fu- 

els, solar, wind, nuclear, -all other sources of energy. Details 
$10. Includes copy of patent. Jim Stoddard, Dept. PEA, P.O. 

Box 22469, Robbinsdale, MN 55422. 

FREE INFORMATION! Fuel- economy tuning secrets ex- 
plained. Techneering, Box 12191DD, Norfolk. VA 23502 

MICROFILM EDITIONS AVAILABLE. Copies of POPULAR 
ELECTRONICS Magazine are available on microfilm from 
Xerox University Microfilm, Ann Arbor, Michigan; Microfiche 
from Bell & Howell, Micro Photo Division, Wooster, Ohio. 

BEAT HIGH GAS PRICES! 
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Electrify Your Bike! 
PEDALPOWER exciting new bike drive tames tough 
hills. Be independent. Shop when you want. Fits all 

Bikes, Adult Trikes. Installs in minutes. Thousands 
sold. Recharges overnite. Travels 100 miles for a 

dime. Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, nonpolluting. Virtually 
maintenancefree operation! 

CALL TOLL FREE 
800 -257 -7955* 

I For Free Booklet and Special Offer or write 

1 General Engines Co. 
5809 Mantua Blvd. Sewell, NJ 08080 

I In AK, HI, NJ call collect 1609) 468-0270 
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ELECTRON =CS WORLD 
Personal Electronics News 

MAGNAVOX EXPANDS VIDEODISC PLAYER DISTRIBUTION by adding five new market areas 
to its three established regions in Atlanta, Seattle, and Dallas. U.S. consumers will now be able 
to buy the optical laser -beam -scan system in Phoenix, Pittsburgh, Minneapolis /St. Paul, Cleve- 
land, and Buffalo, says Magnavox. By the end of 1980, the company expects to expand distri- 
bution of the videodisc players to all major markets, covering 65% of all TV households in the 
U.S. The videodisc player can be used with any TV receiver and has output jacks for home audio 
systems when discs are encoded in stereo. 

UPGRADED RCA COMMUNICATIONS SATELLITES will be launched in 1981 by RCA American 
Communications if FCC approval is obtained. The new SATCOM III (the original was lost on 
Dec. 10, 1979) is for cable TV purposes. A second satellite, SATCOM IV, is intended to provide 
in -orbit restoration for failed transponders on other satellites. The new satellites are supposed 
to include on -board replacement amplifiers and associated switching matrices. 

THERMOELECTRIC COOLING OF DIP ICs permits more 
circuitry on a chip when a new, small (0.3 x 0.9 in.) module 
introduced by Cambion Thermionic Corp., Cambridge, MA is 
sandwiched between IC and heat sink. Using a small dc 
power input, the cooler can pump up to 3.5 watts of heat 
from an 8 -, 14 -, 16 -, or 18 -lead IC. The process can also be 
reversed if it is necessary to regulate the temperature of an 
IC when the ambient is in the range of ± 60°C 

A $37-BILLION CONSUMER ELECTRONICS MARKET has been predicted for 1985 by Business 
Communications Co., Inc., which valued the market at $15.3 billion in 1979, up 12% over 1978. 
Home entertainment ( audio, video, antennas, and cable -TV services) will continue to dominate 
consumer electronics sales, but its market share will decrease as the personal electronics and 
personal computer sectors gain momentum. The company predicts also that, before 1990, 
dollar volume in secondary video equipment will exceed that of color television receivers. 

INDUSTRIAL ROBOTS WILL SWEEP THE MARKET following a 15 -year period of "slow and 
painful" growth, reports International Resource Development. Encouraged by the success of 
sales in 1979, manufacturers are making the 1980 robot more adaptive to abnormal, as well as 
expected and prescribed, circumstances. And, if the report's predictions hold true, heuristic 
robots and those with reproductive capabilities may soon be found outside of science fiction. 
Manufacturers expected to be in the forefront of the robot explosion will be Unimation, 
Cincinnati Milacron, Texas Instruments, and Digital Equipment Corp. 

DIGITAL AUDIO PCM TAPE RECORDING offering from Sanyo is a Beta -format videocassette of 
Ry Cooder's `Bop Til You Drop" for $25. It's available from dealers who sell the Sanyo Plus 10 
digital audio adaptor. The latter converts any VCR into a digital audio recorder and carries a 
suggested retail price of $3995.95. The Cooder videocassette is said to be the first time an album 
recorded digitally has been made commercially available iri the PCM format. Using PCM (pulse 
code modulation) techniques eliminates anybackground noise. 

ATARI PERSONAL COMPUTER SERVICE facilities are reported available in'approximately 20 
service centers located nationwide and operated by Control Data Corporation. A variety of 
services for Atari 400 and 800 Systems, including warranty repair, safety and engineering 
changes, equipment upgrades and annual service contracts, is available. 

COLOR -TV PRODUCTION IN CHINA got a boost when China National Technical Import Corp. 
signed a contract with Nissho -Iwai Co., Ltd. and Victor Co. of Japan, Ltd. to obtain five -million 
dollars worth of TV assembly and production facilities for Tianjim Radio, a government -run 
enterprise. With the new facilities, an annual production capacity of 150,000 sets is planned, 
with a possible increase to 300,000 sets soon. 
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.With a broader range of programmables and more 
extensive software solutions than anyone else. 

Hewlett -Packard's extensive 
line of programmable calculators 
coupled with its vast range of 
software solutions lets you solve 
more problems more quickly 
and easily. 

MORE SOLUTIONS 
With programmable calculators 

hardware is only half the story. 
Hewlett -Packard's superior soft- 
ware support lets you spend 
your time solving problems rather 
than writing programs to solve 
your problems. 

HP offers a growing collection 
of software solutions, from 
aviation navigation to x -ray dif- 
fraction. For use on -the -job or 
at your leisure. And HF software 
is available in several conven- 
ient forms: hundreds of easy to 
use, step by step key -in programs 
for all HP programmables; 
and preprogrammed magnetic 
cards, plug -in modules, and soon, 
bar -coded programs for fully - 
programmables Plus thousands 
of software solutions in HP's 
Users' Library. So when you buy 
a Hewlett -Packard program- 

mable, you're buying a more use- 
ful, efficient, and complete 
problem solver. 
A PROGRAMMABLE FOR YOU 

Hewlett- Packard has a full 
line of scientific and engineering 
programmables to choose from: 
six different programmables with 
a full range of capabilities. One 
of them is sure to meet your 
particular needs. 

HP Scientific Programmables 
HP -33E Scientific Programmable $ 90.00* 
HP -33C Scientific 

Programmable with 
Continuous Memory $120.00* 

HP -34C Advanced Scientific 
Programmable with 
Continuous Memory 5150.00* 

H P-67 Fully- Programmable 5375.00* 
HP -97 Fully -Programmable 

Printing $750.00* 
HP -41C Alphanumeric Fully - 

Programmable with 
Continuous Memory 5295.00* 

The most extensive range of 
programmable calculators backed 
by the most extensive line of 
software solutions. It's an unbeat- 
able combination and another 
example of Hewlett -Packard's 
commitment to the principle 
of "excellence by design" 

CIRCLE NO. 35 0N FREE INFORMATION CARD 

For the address of your nearest 
HP dealer, CALL TOLL -FREE 
800 - 547 -3400 except from Hawaii 
or Alaska. In Oregon, call 
758 -1010. For details, send the 
attached coupon or write: 
Hewlett- Pr-ckard, 1000 N.E. Circle 
Blvd., Core allis, OR 97330, 
Dept. 2 _Z 

r 

h HEWLETT 
P PACKARS 

HE 41'LETrPACKARD 
Dept 254 R 
1000 N.E. Circle Blvd. 
Co vallis, 042 97330 
Please send details on HP programmable 
calculators and software solutions. 
NAME 

TITLE 

COMPANY 

ADDRESS 

CITY 

STATE ZIP 
L 

*Suggested retail price excludirg applicable state and 
local taxes- Con;,nrotal O. S.4_. Alaska and Hawaii. 
Displays photographed separately to simulate 
typ cal. appearance 610/03 
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The disease is 
low frequency 

feedback 

DISCWA$HR 

Di 

The cure 
is DiscFoot 

Hi- Technology 
OOt'TM Turntable Isolation System 

Works in combination with existing feet for dramatic reduction of feedback. 

Isolates better than original or "replacement" feet. 

Home environments can "upset" a 

turntable by feeding back both 
speaker and fo :tfall vibrations. 
Acoustic isolaton of a turntable 
involves the ocmplex variables of 

turntable weight, room /floor 
conditions and audio system place- 
ment. The Discwasher DiscFoot has 
been specifically designed to success- 
fully isolate most turntables in the 
home environment. 

The "Material" Solution 
The major corrpcnents of the -- 

Discwasher DiECFoot System are 
new, "totally engineered" chemical 
complexes tha: behave radically 
different than other plastic, rubber cc 

spring systeme. These proprietary 
compounds are, durable and precise 
in behavior, although difficult and 
expensive to sjnthesize. Laboratory 
and real-world :ests justifq the use o- 

these unusual materials in the 
DiscFoot System. 

f\I+ 
` ! 'WITHOUT DISCFOOT 

WITH DISCFOOT 

The Telling Test 
The oscilloscope photo shows the 
output of two identical audio systems 
on the same shelf with their styli 
contacting the platters. The shelf is 

being struck by a rubber mallet. The 
top trace shows a turntable with 
absorptive "replacement" feet. The 
lower trace shows a DiscFoot System 
operating in conp'nction with the 
existing turntable. feet. Note the 
dramatic (tenfold) improvement in 
shock and feedback isolation. 

RCLE NO. OM FREE INFORMATION CARD 

The DiscFoot System contains four 
isolation feet, four platform caps, four 
furniture -protecting sheets and fo...r 
special damping pads (to adapt 
DiscFoot units to certain turntables.) 
Additional single DiscFoot units are 
available for turntables weighing over 
22 lbs. The system costs $22. 

DiscFoot. 
Discwasher DiscFoot can be found at 
audio dealers interested in preserv.ng 
your music. 

iscwasher.® 
PRODUCTS TO CARE- FOR YOUR MUSIC 

1407 N. providence Rd. 
Colui r.ia. Missouri 65201 
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