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Edison had over 
1,800 patents in 
his name, but 

you can be just as inventive 
with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 51/4', 143K 

bytes, high- speed, low -cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high- resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800- 538 -9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Handley Drive, 
Cupertino, CA 95014. 

apple computer inc. 
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These cassette deck makers 
have very high standards. 
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SA C90 
SA-C90 

And this 
¡show 
they set them. 

MGN R£SOLUTION 

With TDK SA. It's the high bias reference 
standard for these major cassette deck manufacturers. Which 

means that when they set the high bias position on their decks, there's a TDK 
SA inside. Since all these decks are ad ¡usted to sound their best with TDK SA, it 
stands to reason yours will, too. 

A lot of deck owners agree. Wher they listen to the more than 35 manufac- 
turers who recommend TDK SA, they try it. When they listen to their music on 
TDK SA, they're convinced. They feel TDK SA's Super Avilyn formulation 
handles their music better than any chrome tape. And TDK SA's Super Precision 
Mechanism assures years of reliable performance. Each TDK SA cassette is 

backed by a lifetime warranty.* 
You can listen to all the cassettes tha' might meet the high bias standard. Or 

you can buy the one that sets it. TDK SA. 
CIRCLE NO. 60 0N FREE INFORMATION CARD 

TDK, 
The Amazing Music Machine. 

In the unlikely event that any TDK cassette ever fai' 
to a defect in materials or workmanship, simply let 
local dealer or to TDK for a free replacement. 

'1980 TDK Electronics Corp., Garden Ci 
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Introducing 
Pioneer LaserDisc. 

The biggest innovation 
in television 

since television. 
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Imagine you could sit down 
in front of Your TV set and see 
virtually any movie or concert 
you wanted to see when you 
wanted to see it. 

Imagine you could actually 
see and hear concerts on your 
TV in stereo. The best stereo 
you've ever heard. Or cut to 
your favorite scene in a movie 

at will. Or study sports in 
slow motion, even one frame 
at a time. Imagine a machine 
that could teach your 
children at their own rate 

You now have just an 
idea of Pioneer LaserDisc. 
A remarkable innovation 
that puts both picture and 
sound on a record. And 
plays them both by means 
of a laser beam onto your 
TV and through your hi -fi. 

(The player hooks up to your TV 
with just one wire. And when it's 
not in use, your TV plays the 
way it normally plays.) 

The laser picture quality is 
exceptional. As good as the best 
broadcast reception you've ever 
seen. And laser sound is be=ter 
than the best conventional audio 
recordings you've ever head. 
And since nothing touches the 
disc but a laser beam, the disc 
never wears out. The quality 

is forever. 
For all it does, ! surprisingly, the 

suggested retail 
price of the player 
is only $749* (just 
$50 more with 
remote control). 
And you can uwn 
a disc of a great 

-Ili 

ïíi 

movie or concert forever for 
the cost of taking your family 
to the movies. 

There are a few hundred 
different discs to choose from 
right now. And more and more 
áre coming out every day. 
Someday, virtually anything 
that entertains anyone will be 
on the disc. 

Nothing we say here will 
fully prepare you for the magic 
of Pioneer LaserDisc. You sim- 
ply _lave to see it 

For a personal demonstration 
from the dealer nearest you 
call us at 800- 6215199 toll free. 
(In I.Iinois300- 972 -58:) 

IsNwi rRv% 

CIRCLE NO 49ON FREE INFORMATION CARD 

QPIONEER" 

s.,yk;rSHd n-l.il In. r, n.hi.il p , ,i 
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SC -2 gives 
your cartridge 

more than 
The Finger! 
The famous SC -1 stylus 

brush (standard of the record 
and hifi industries) now has a 

synergistic fluid called SC -2. 
SC -2 Fluid enhances and 

speeds cleaning and yet 
protects diamond adhesives, 
cartridge mounting polymers 
and fine -metal cantilevers 
against the corrosive effects 
of many other "cleaners." 

The Discwasher SC -2 
System. Stylus care you can 
finger as clearly superior. 

discwasher 
PRODUCTS TO CARE FOR YOUR MUSIC 

1407 N. Providence Rd. 
Columbia, Missouri 65201 
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WINS BOTH WORLD AND NORTH AMERICAN 
MICROCOMPUTER CHAMPIONSHIPS! 

The same engineers who helped win the "First Wor d Microcomputer Chess 
Championships" in London, England and the "First Official North American 
Microcomputer Chess Championship in San Jose, .alifornia, proudly intro- 
duce Fidelity's newest Microcomputer bridge product... 

LONDON. ENGLAND 
September 4. 5.E 

1980 

SAN JOSE. CALIrOiMA 
September 5.' 

ALFREC 
St- EKJWC rt] 
Br dge 
Vance BB4-: 
Chalieìíeertlitatiè .. 
beat tote Future, and 
it rorksT 

Yoke B-idge 
ChallengpiT is skillfully 
engireadad and 
pregrarwmed to be a worthy 
part-ier oppoient. In fact, 
if you re s- line, Challenger ° 

wil bid a - d play the other 
three ha -Cs ... you'll have a 

compute- as your partner and 
twc .:onsputer opponents! 
Challenge- will also play one, 
twc, or e.ai all four hands 
if you wisft 

Voice Erdge Challenger - 

clearly a lc audibly announces 
all t ids and playa, using 
acceotec bridge terminology. 
Chal,engler's° bidding is based primarily on Standard 
American also includes some aspects of such European 
sys ens ss ACO_ and makes use of up to nine 
well-know r consentions. During the play of the hand. it 
forms ano executes a plan of action much like a 

hurrsr 

Many outstanding features_ include: ar optic scanner 
that quickly -eads custom coded playing cards; optional 
random deaing of hands wit-iout using the :ands and 
scanner: indicators showing the Dealer and 
vulnerability: reviews of the L icding and of the last trick: 
automatic reolay by the Computer of a deal you have just 
completed (making it easy fo- you to o ay duplicate 
bridge against the Computer)., and instan' response. And 
it even keeps score! 

Voice Bridge Challenger" ...a great fridge- playing 
companion for the beginner or bridge enthusiast. 
Available at f ne stores everywhere. 

Tie world's largest manufacturer of self -contained. microprocessor based, board ga Ytes. 

UL ality nade in U S A 

FIDELITY ELECTRON /CS, LTD_ 8800 NW. ìoth Su-MI IL MIAMI. ILORIDA14178 
CIRCLE NO. 17 ON FREE INFORMATION CARD 
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The Age of Affordable Pers 

In 1978 Ohio Scientific introduced 
a revolutionary new low cost com- 
puter - the Superboard II. This 
computer provides all important 
personal computer features on a 
single board at a cost of under $300. The Superboard II received rave 
reviews by microcomputer experts such as: 

"We can heartily recommend the Superboard II computer system for 
the beginner who wants to get into microcomputers with a minimum of 
cost. Moreover, this is a 'real' computer with full expandability.' 

POPULAR ELECTRONICS MARCH, 1979 

"The Superboard II weighs in at $279 and provides a remarkable 
amount of computing for this incredible price:' 

KILOBAUD MICROCOMPUTING FEBRUARY, 1979 

"The Superboard II and its fully dressed companion the Challenger 1P 
series incorporate all the fundamental necessities of a personal com- 
puter at a very attractive price. With the expansion capabilities 
provided, this series becomes a very formidable competitor in the home 
computer area." INTERFACE AGE APRIL, 1979 

"The graphics available permit some really dramatic effects and are 
relatively simple to program ...The fact that the system can be easily 
expanded to include a floppy means that while you are starting out with 
a low -cost minimal system, you don't have to throw it away when you 
are ready to go on to more complex computer functions. At $279, 
Superboard II is a tough act to follow:' RADIO ELECTRONICS JUNE, 1979 

"The Superboard is an excellent choice for the personal computer 
enthusiast on a budget" BYTE MAY, 1979 

Since the introduction of Super - 
board II, the cost of personal com- 
puters has actually gone up with 
new models by major manufacturers 
ranging from $1000 to well over 
$4000 due to the general cost of 
inflation and the increasing func- 
tionality included in these com- 
puters. Today Cleveland Consumer 
Computers is offering you the orig- 
inal Superboard II at its original 
price of just $279. In today's 
economy this is by far the best buy 

in personal computing ever! 

The Superboard II can entertain 
your whole family with spectacular 
video games and cartoons, made 
possible by its ultra high resolution 
graphics and super fast BASIC. It 
can help you with your personal 
finances and budget planning, 
made possible by its decimal 
arithmetic ability and cassette data 
storage capabilities. It can assist you 
in school or industry as an ultra 

powerful scientific calculator, made 
possible by its advanced scientific 
math functions and built -in 
"immediate" mode which allows 
complex problem solving without 
programming! This computer can 
actually entertain your children 
while it educates them in topics 
ranging from naming the Presidents 
of the United States to tutoring 
trigonometry - all possible by its 
fast extended BASIC, graphics and 
data storage ability. 

The machine can be economically 
expanded to assist in your business, 
remotely control your home, corn - 
municate with other computers 
and perform many other tasks via 
the broadest line of expansion 
accessories in the microcomputer 
industry. 

This machine is super easy to use 
because it communicates naturally 
in BASIC, an English -like program- 
ming language. So you can easily 
instruct it or program it to do 
whatever you want, but you don't 
have to. You don't because it comes 
with a complete software library on 
cassette including programs for 
each application stated above. Ohio 
Scientific also offers you hundreds 
of inexpensive programs on ready - 
to -run cassettes. Program it yourself 
or just enjoy it; the choice is yours. 
The Superboard II comes fully 
assembled and tested. It requires 
+ 5V at 3 Amps and a video monitor 
or TV with RF converter to be up 
and running. $279.00 

Standard Features: 
Uses the ultra powerful 6502 
Microprocessor. 
8K Microsoft BASIC -in -ROM. 
Full feature BASIC runs faster 
than currently available personal 
computers and all 8080 based 
business computers. 
4K static RAM on board expand- 
able to 8K. 

Full 53 -key keyboard with 
upper /lower case and user 
programmability. 
Kansas City standard audio 
cassette interface for high 
reliability. 

Full machine code monitor and 
I/O utilities in ROM. 

POPULAR ELECTRONICS 
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anal Computing is Still Here. 

Mini -Floppy 
Disk Drive 

Direct access video display has 1K 
of dedicated memory (besides 4K 
user memory), features upper 
case, lower case, graphics and 
gaming characters for an effective 
screen resolution of up to 256 x 
256 points. Normal TV's with 
overscan display about 24 rows of 
24 characters without overscan up 
to 30 x 30 characters. 

Optional Extras: 
Available 610 expander board 
features up to 24K static RAM 
(additional), dual mini -floppy 
interface, and an OSI 48 line 
expansion interface. 
Assembler /Editor and Extended 
Machine Code monitor available. 
630 I/O Expander. 
RGB color and NTSC composite 
color outputs with up to 16 colors, 
Dual 8 -axis joystick interface, AC 
remote control interface which 
mates with AC -12P, home security 
interface which mates with the 
AC -17P, 16 -line parallel I/O inter- 
face, 16 -pin I/O bus interface 
which allows the connection of 
parallel I/O lines or high speed 
analog I/O module, or a PROM 
blaster or solderless interface pro - 
totyping board, programmable 
sound generator and program 
selectable modem and high speed 
printer ports, and more. 

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 $35 of software, FREE. 

Hours: 
Call Monday thru Friday 
8:00 AM to 5:00 PM E.D.T 

Software: 
Ohio Scientific and independent suppliers 
offer hundreds of programs for the 
Superboard II, in cassette and mini -floppy 
form. Here is a sampling of popular Ohio 
Scientific programs for the Superboard II. 
EDUCATIONAL PROGRAMS 
BASIC Tutor Series 
Clock Tutor 
Continents Quiz 
Definite Integral 
French Drill & Tutor 
German Tutor & Drill 
Hangman (8K) 
Log Tutors 1 -3 
Math Blitz 
Math Intro 
Mathink 
Matrix Tutors 1 -3 
Metric Tutor & Quiz 
Spanish Drill & Tutor 
Spelling Quiz 
Trig Tutor (8K)l& Il 
BUSINESS PROGRAMS 
Address Book 
Advertisement Demo 
Inventory Demo 
Mailing List (8K) 
Straight & Constant Depreciation 
Time Calculator 
PERSONAL PROGRAMS 
Biorhythm 
Calorie Counter 
Checking Account 
Loan Finance 
Personal Calendar 
Savings Account 
GAME PROGRAMS 
Baseball 1 

Black Jack 
Civil War 
Destroyer 
High Noon 
Hockey 
Lander 
New York Taxi 
Poker 
Racer 
Space War 
Star Trek 
Star Wars 
Tic -Tac -Toe 
Tiger Tank 

SBII&CIP Price 
SCE -336 $35.00 
SCE -353 6.50 
SCE -332 6.50 
SCE -326 6.50 
SCE -339 6.50 
SCE -342 6.50 
SCE -324 9.00 
SCE -344 6.50 
SCE -329 6.50 
SCE -319 6.50 
SCE -337 9.00 
SCE -345 6.50 
SCE -335 6.50 
SCE -352 6.50 
SCE -333 6.50 
SCE -318 6.50 

SCB-523 9.00 
SCB-520 6.50 
SCB-518 6.50 
SCB-524 6.50 
SCB-500 9.00 
SCB-525 9.00 

SCP-716 9.00 
SCP-708 6.50 
SCP-719 9.00 
SCP-717 6.50 
SCP-718 6.50 
SCP-720 9.00 

SCG-975 6.50 
SCG-955 6.50 
SCG-977 6.50 
SCG-95l 6.50 
SCG-960 6.50 
SCG-979 6.50 
SCG-925 6.50 
SCG-956 6.50 
SCG-962 6.50 
SCG-949 6.50 
SCG-942 6.50 
SCG-946 6.50 
SCG-926 6.50 
SCG-945 6.50 
SCG-950 14.00 

vi=t: ° 610 Board 
esl Motel di pi 

w. r 

.. Isl111tislM411. 

Hardware: 
Superboard II 

as specified in the advertisement. $279 
610 Board For use with Superboard II and 

Challenger 1P, 8K static RAM ex- 
pandable to 24K or 32K system total. 
Accepts up to two mini -floppy disk 
drives. Requires + 5V@ 4.5 amps. 298 

Mini -Floppy Disk Drive 
Includes Ohio Scientific's PICO 
DOS software and connector cable. 
Compatible with 610 expander 
board. Requires + 12V@ 1.5 amps 
and +5V @0.7amps. 299 

630 Board As specified in the advertisement. 229 
AC -3P 12' combination black and white 

TV /video monitor. 159 
4KP 4K RAM chip set. 
PS -005 5V 4.5 amp power supply for 

Superboard II. 
PS -003 Mini -floppy power supply. 
C1P Sams C1P /Superboard II Manual. 
OS -65D V3.2 Disk Operating System with 

9 -digit extended BASIC, random 
access and sequential files. 

CS -600 Metal case for Superboard II, 610 
and 630 board and two power 
supplies. 49 

CS -610 Metal case for single floppy disk 
drive and power supply. 49 

AC -I2P Wireless AC remote control system. 
Includes control console, two lamp 
modules and two appliance 
modules for use with 630 board. 175 

AC -17P Home security system. Includes 
console, fire detector, window 
protection devices and door unit for 
use with 630 board. 249 

C4P Sams C4P Manual. 16 

C3 Sams Challenger III Manual. 40 

79 

35 
29 

8 

49 

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 

WIN Residents Call: (216) 464 -8047. Or write, including your check 
111114 =tz= MIS UM 
} 

= ei o -- or money order, to the address listed below. 

t _' M 
CLEVELAND OP COMPUTERS S & COMPONENTS = tom, =ow 

=r= cza, MM. P.O. Box 46627 
`a imm. _ Cleveland Ohio 44146 

er Form, CLEVELAND CONSUMER P.O. Box 46627 
COMPUTERS & COMPONENTS Cleveland, Ohio 44146 Ord 

DECEMBER 1980 

I 

Superboard II $279. 630 Board $229. I 

O 610 Board $298. O AC -3P 12" B -W Monitor $159. I 

O Mini - Floppy Disk Drive $299. OC1P Sams Manual $8. I 

(Attach separate sheet for other items.) I 

NAME: I 

ADDRESS: I 

CITY: STATE: ZIP I 

Payment by: VISA: MASTER CHARGE: _ MONEY ORDER: _ I 

Credit Card Account # 

Expires: Interbank # (Master Charge) I 

TOTAL CHARGED OR ENCLOSED:$ (Ohio Residents add 5.5% Sales Tax) 
All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. 

J 
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`" Editorial 
Over the Horizon 

WITH 1980 ending, it's already clear 
that we have a lot to look forward 

to in electronics. Change is in the works. 
Will the AM stereo fracas be resolved 

in '81 by the FCC, which originally ac- 
cepted a proposed system and is now 
taking a second look? Will the EIA set 
standards for Teletext, Prestel or what - 
have -you so that we can all have access 
to a full home information service? Will 
new video cassette recorders encroach 
on the present market? On this score, 
Sony recently revealed a prototype of an 
all -in -one camera. And already in some 
retail stores is Technicolor's Funai 
VCR, which resembles a shoulder- strap- 
hanging audio recorder and uses a new - 
format tape that's as small as an audio 
cassette. 

Will standard TV services be expand- 
ed, based on the recent FCC proposal to 
allot several new vhf channels? How will 
the independent telephone- instrument 
makers fare now that the Bell system is 
selling telephone equipment as well as 
leasing? Will the fact that a California 
court held that home video recording of 

TV programs is not covered by the copy- 
right statute so long as it doesn't violate 
exclusive rights to distribute copies, per- 
form publicly, et al, spill over into direct 
reception of satellite TV signals? After 
all, passive reception is not illegal ac- 
cording to the Communications Act. Or 
is it? Furthermore, competition from 
video disc machines and software will 
harden in 1980 as companies like Mag- 
navox and Pioneer expand their product 
distribution and RCA launches its Se- 
lectavision model. 

In the color TV field, look for larger 
screens (Sony has a 26- inch -diagonal 
model) and increased interest in projec- 
tion TV models. And for commercial 
purposes, wide- screen color video from a 
projection system that can be adjusted 
electronically to Cinemascope propor- 
tions (I to 2.35 ratio compared to the 
standard aspect ratio of 1.33) may well 
be introduced. 

A boom in home computer time shar- 
ing is anticipated. Predictions are that, 
perhaps, 100,000 subscribers will be us- 
ing the telephone lines for this purpose 

by the end of the year. Will the 8" disk 
systems push aside the minifloppies? 
Will memory -chip prices continue to be 
so cheap? 

The battle for our electronics future 
has already begun. Expect AT &T and 
other biggies to play a major role in the 
electronic home information /entertain- 
ment area. Look, too, to the cellular mo- 
bile radiotelephone market to be com- 
monplace down the road. And I really 
mean "road," since radiophones will be- 
come common fixtures in automobiles 
during this decade. Tokyo already has 
such an operational system and is ex- 
panding it to Osaka, while AT &T is still 
experimenting with the system in Chica- 
go. Watch Oki of Japan and Motorola, 
among others, moving in on the market, 
especially with a portable (800 -MHz) 
radiophone. 

And, finally, if protection against 
computer crime and abuse isn't fought 
with intelligence and serious efforts, the 
timebomb it represents can cause disas- 
trous results to industry, commerce, in- 
dividuals, and our military posture. 
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It started with the Bone Fone. And this very 
unusual stereo system has created a whole 
new series of products. 

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

UNEXPECTED APPLICATIONS 
Shortly after it was introduced, the Bone 

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

A jogger in Rowlett, Texas wrote us 
"Amazing separation, fantastic stereo re- 
sponse, helps my jogging tremendously. I 

wasn't really expecting this type of quality 
through a magazine ad at this price." 

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

LETTERS EVERYWHERE 
Letters have come from mailmen, roller 

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

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

Weighing only 17 ounces and powered by 

Bone 
Fone 

Clone 
If you thought the Bone 

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

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

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

But what about the sport enthusiast who can 
care less about stereo music? Or the person 
who wants just the news? Or simply the person 
that just listens to AM radio and doesn't want to 
spend $69.95? 

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

Enter NUTS! NUTS is the AM version of the 
Bone Fone for sports nuts, news nuts, jogging 
nuts or anybody who wants a low cost Bone 
Fone without FM or stereo. NUTS sells for 
$39.95 complete with two speakers and a 

strap that firmly attaches the unit to you for any 
physical activity. 

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

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

Fone sells for $24.95. 
So there you have it. Three exciting 

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

LOWEST- PRICED STEREO 
Compare the Bone Fone price with any 

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

To order any of the above products, simply 
send your check or money order for the 
amount listed above plus $2.50 for postage 
and handling (Ill. residents add 6% sales tax) 
to the address below, or credit card buyers 
may call our toll -free number below. Each unit 
is backed by a 90 -day limited warranty and a 

service -by -mail facility as close as your mail- 
box. Service should rarely be required as the 
units use solid -state components and are 
designed to take rugged treatment. JS &A is 
America's largest single source of space -age 
products - further assurance that your modest 
investment is well protected. 

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

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

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

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

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

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

r 

,1111 Min 11 mom 

If your dealer doesn't carry Series D Multimeters 
yet, call this number. We'll be happy to tell you 
who does. 1-800426-9182 
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D 804: A powerful, versatile handheld 
DMM with nine functions, 26 ranges, 0.1% 
basic dc accuracy and more. Direct 
temperature readings in °C with K -type 
thermocouples; peak hold on voltage and 
current functions; even an audible indicator 
for instant continuity and logic level 
detection. Available January 1981. $229.* 

Series D Bench /Portables. 
D 810: By means of a Fluke -built hybrid 
converter, this multi -purpose DMM delivers 
True RMS measurements of ac voltage and 
current with speed and precision. Also 
features conductance, 0.1% basic dc accuracy, 
an extra l0A range and diode test. $259.* 

D 811: Same performance features as 
the D 810 with the added convenience of 
battery power. Rechargeable "C" size Ni- 
Cad batteries deliver up to 90 hours 
continuous operation. $299.* 

Series D Accessories. 
A wide range of accessories to extend 

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

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

CIRCLE NO. 20 ON FREE INFORMATION CARD 

*suggested U.S. list price. 

For technical data circle no. 
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Stocking Stuffers 
Home Electric Control 
System 

Pittway Corp. has introduced its First Al- 
ert Home Command Center, a micropro- 
cessor -based system that employs existing 
house wiring to control remote electrical 
devices. The system consists of the Model 
HC8600 Programmable Home Command 
Center (with a 21 -key keyboard) and 
three types of satellite modules: Model 
HC8610 lamp /dimmer module; Model 
HC8611 appliance module; and Model 
HC8612 wall switch /dimmer module. 
Command signals generated by the cen- 
tral module cause any of a number of sat- 
ellite modules to turn an electrical ap- 
pliance plugged into it on or off. Ap- 
pliances can be programmed to turn on or 
off at any time of the day or week. Dim- 
ming of lamps can be controlled to a pre- 
selected level. The central module in- 
cludes a digital clock, keypad, ambient - 
light display compensation, and a 9 -volt 
battery backup system that prevents loss 
of information stored in the module's 
memory. It also notifies the user if a com- 
mand cannot be executed because of ap 
pliance failure or some other reason. 

CIRCLE NO. 88 ON FREE INFORMATION CARD 
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JVC Digital AM /IFM 
Stereo Receiver 

j Ill WI) 

Digitally synthesized tuning and digital 
frequency display are featured in JVC's 
new Model R -S55 AM /FM- stereo receiv- 
er. Three tuning modes are offered: step- 
wise through the FM and AM bands, 
scanning to locate stations whose signals 
are strong enough for superior fidelity, 
and instant recall of any preprogrammed 
stations -seven AM and seven FM. A 
phase -locked loop is used in the FM -ster- 
eo decoder, and direct coupling is used 
throughout the amplifier. Specifications: 
Amplifier -40 W minimum continuous 
output power into 8 ohms from 20 to 

20,000 Hz at no more than 0.03% THD 
(0.003% average at 1 kHz into 8 ohms); 
88 dB A- weighted S /N; 20 to 20,000 Hz 
± 0.5 dB frequency response through 
phono input. FM tuner --12.1 dBf (1.1 
µV) sensitivity; 0.3% average distortion; 
68 dB stereo S /N; 45 dB stereo separa- 
tion; 65 dB alternate -channel selectivity. 
$399.95. 

CIRCLE NO. 89 ON FREE INFORMATION CARD 

Logic Probe and Pulser 

sists of 24 lines of 32 characters each, and 
24 graphic symbols are available. Graph- 
ics and alphanumerics can be displayed in 
reverse video. Comes with a 130 -page in- 
struction manual. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 

Deluxe Yamaha 
Turntable 

The PRB -1 Digital Logic Probe from OK 
Machine and Tool Corp. detects pulses as 
short as 10 ns and has a response to 50 
MHz. It also has automatic pulse stretch- 
ing to 50 ns, and is fully compatible with 
RTL, DTL, TTL, MOS, CMOS, and mi- 
croprocessor logic families. Input imped- 
ance is 120KI2 and overvoltage protection 
is 200 V. $36.95. The PLS -1 Logic Pulser 
can superimpose a dynamic pulse train 
(20 pps) or a single pulse into the circuit 
node under test. Each pulse is either high - 
or low -going at 2µs width. Pulse polarity 
is automatic. $48.95. 

CIRCLE NO. 91 ON FREE INFORMATION CARD 

Low -Cost Sinclair 
Computer 

The new $199.95 Model ZX80 compact 
micro from Sinclair Research Ltd. mea- 
sures only 9" X 7" X 2" and weighs 12 
oz. All it needs is a TV receiver and cas- 
sette recorder to get you up and running. 
Program entry is via an alphanumeric 
touch -sensitive keyboard that features 
single- stroke key word entry. A single 
ROM contains the BASIC interpreter, 
character set, operating system, and mon- 
itor, and there is 1K byte of RAM. Every 
statement line is automatically checked 
for syntax before use in a program. The 
black -and -white on- screen display con- 

The deluxe Model PX -2 single -play turn- 
table from Yamaha features microproces- 
sor control, tangent- error -reducing linear 
tracking tonearm system, and a newly de- 
signed Optimum Mass tonearm. The 
tonearm is said to dramatically reduce 
resonance in the audio range and increase 
the tracking ability of the cartridge. Tone - 
arm resonance is tuned to 12 Hz, below 
human hearing and above the frequencies 
of record warps. Height of the tonearm is 
adjustable. In addition, the drive /control 
system uses a crystal -referenced phase - 
locked -loop servo and coreless motor. Its 
controls are outside the dust -cover area 
for convenient access. Specifications: 
0.15% or less tracking error; 80 dB S /N; 
less than 0.01% wow and flutter. $900. 

CIRCLE NO. 93 ON FREE INFORMATION CARD 

License -Free 
Transmitter Kit 1 

M 

Palomar Engineers has introduced a new 
transmitter in kit form that operates on 
the license -free 1750 -meter (1 ti0 to 190 
kHz) experimenters' band. The main 
transmitter assembly contains active r -f 
circuits, power supply, and a control pan- 
el. An antenna tuner assembly mounts re- 
motely at the base of the antenna. (FCC 
regulations limit total antenna length - 
including that of any transmission line 
used -to 15 meters.) Rated input power 
to the final active stage of the transmitter 
is one watt, the maximum allowed by 
FCC regulations. Difficult assembly and 
wiring steps, including the winding of 
Litz -wire inductors, are performed at the 
factory. Wiring the kit is said to take 
approximately one hour. Palomar Engi- 
neers designed the transmitter for CW op- 

/ . 
:/ 
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THE 12 MELODY ALARM. 
THE FARTHEST A EVER 601E 

Now there's a time- 
keeper that makes even 
the fanciest alarm 
watches seem ordinary. 

It not only replaces one alarm with 12- 
but provides you with real melodies, not 
beeps or buzzes. 

And this sweet sounding genius by 
Casio, available through The Sharper Image, 
is only $69. 
T days. 7 symphonies. 

This unusual electronic watch /stopwatch 
features 12 computer synthesized melodies - 
every one engineered to help you cope with 
the busiest personal schedule. 

Every day of the week you'll have 
at your disposal a dif- 
ferent symphonic daily 
alarm, to bring attention 
to important daily 
events -any minute 
you choose. 

For example, you 
can wake up to American 
Patrol on Monday, keep 
Thursday appointments 
with the help of a French 
folk song, and organize 
your Sundays around a 
Schubert masterpiece. 
Easily presetting every 
alarm with the press of 
a button. 

If you wish, this 
orchestral wonder can 
also measure every hour 
with a 2 tone chime. 
Even tell you it's lunch- 
time the way London's 
Big Ben would -by play- 
ing Westminster Chimes 
at 12 noon. 

By the way, every 
note is a faithful recon- 
struction of a true musical pitch, and 
enriched with vibrato. Then visually repro- 
duced right on the face -thanks to a moving 
11 -note musical display (and of course, any 
or all of the melodies can be programmed 

DECEMBER 1980 
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Set it months in ad- 
vance-a visual and 
audible reminder of a 
birthday to remember. 

1 111 
CI I/l,'-R 

Two additional pro- 
grammable date 
alarms help you re- 
member everything 
rom appointments to 

anniversaries. 

Il l I /1 1 llll/ I!;; 
A fiercely 
talented stop- 
watch, count- 
down timer 
and 12124 hour 
changeover 
button round 
out Caslo's excep- 
tional timekeeping 
features. 

for total silence). 
Reminders for the future. 

Daily wake -up /appointment alarms are 
only a small part of this instrument's one -of -a- 
kind organizing talents. 

Imagine a timepiece that reminds you cf 
important dates -as they approach -with the 
help of two preprogrammable date alarms: 
The Maine Fight Song or Wedding March 
(incidentally, that latter melody sees to it you 
remember your anniversary before someone 
special has to remind you). 

You'll also get advance notice of birth- 
days with a melodic rendering of Happy 
Birthday (like the date alarms, it comes on 
every hour, and each time you check the 
date). And all these tunes can be preset up 
to a year in advance. 

If you like, this extraordinary minstrel 
will even play Jingle Bells every Christmas - 
automatically. 

Want to show off 

12 different melo- 
dies (including seven 

daily alarms) to wake 
you, remind you, or 

simply help organize your 
calendar. Each note is 
clearly heard through the 
front mounted speaker. 

Casió s musical magic 
without waiting for an 
alarm? Any of its 
dozen melodies can 
be instantly brought to 
life with the touch of 
a button. And silenced 
with the touch 
of another. 
Count up. 
Count down. 
Count anything. 

In addition to 
helping you organize 
your days, this gifted 
chronograph boasts 
some equally excep- 
tional timekeeping 
traits. 

Press one button, 
for example, and its continuous hour /minute/ 
second readout turns into a day /date calen- 
dar display with auto end of month adjustment. 

Press another, you get one of the most 
complete stopwatch capabilities we've ever 

seen. Featuring up to 
1 hour of 1 /10 second 
timing, laps, 1 -2 

finishes, 1 minute interval beeping and a 
"pip" signal to confirm starts and stops. 

You can also set in motion a 1 second 
to 59.59 minute countdown timer -ideal for 
tallying cooking time, the minutes on your 
parking meter, or anything you like. Upon 
reaching zero, the timer alerts you with ten 
seconds of chimes. Then measures overtime 
-automatically (to 59.59 minutes). 

This Casio wizard even lets you choose 
between 12 or 24 hour time. Recording both 
formats with ± 15 second -a -month accuracy. 
And displaying them in large, easy to read 
liquid crystal digits (there's also a handy 
panel light, for night viewing). 
We introduce it. We guarantee it. 

When we first heard that the engineers 
at Casio were on the brink of perfecting a 12 
alarm musical chronograph, we had hopes 
of being among the first to offer it. 

And now that's a reality. 
Because this $69 maestro is already 

available through The Sharper Image. And 
to be assured earliest delivery, please order 
yours now. As always, we guarantee your 
satisfaction; if not delighted with your new 
Casio, return it within two weeks for a full 
and courteous refund. Battery included. One 
year manufacturer's warranty also included.. 

Call now for a no -risk recital -your first 
step in getting organized. 

ORDER TOLL FREE. 
ay ow tti NM IN 111111111111111111111111111111 

111 Please order product #244. Credit 
card holders may use our toll free num- 
ber below. Or send check for $69 plus 

I $2.50 delivery, and $4.48 sales tax in 
I California. Please mention this magazine. 

,, 800 227 -3436 
In California 800 622 -0733 

THE SHARPER IMAGE- 
260 California St., San Francisco, CA 94111 
(415) 788 -8880 ©1980 The Sharper Image 
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Stocking Stuffers (Continued) 
eration, but reports that it can easily be 
amplitude- modulated. Operating frequen- 
cy is determined by a plug -in quartz crys- 
tal (not supplied). $145. 

CIRCLE NO. 94 ON FREE INFORMATION CARD 

Satellite TV Receiver 

International Crystal Manufacturing Co. 
announces the availability of its Model 
TV -4300 microwave receiver. It tunes 24 
channels used for satellite TV downlinks 
in the 3.7- to -4.2 -GHz band, according to 
the manufacturer, and includes a low - 
noise amplifier (LNA), a tuner with afc, 
control circuits, and a power cable. All 
output levels are said to be compatible 
with video- monitor and video- recorder in- 
puts, with dual audio outputs at standard 
frequencies of 6.2 and 6.8 MHz. Options 
include alternate audio- output frequen- 
cies, selectable audio outputs, stereo audio 
outputs, and remote tuning control. 
$995.00 

CIRCLE NO. 95 ON FREE INFORMATION CARD 

Improved Discwasher 
Record -Care System 

The D4 System, consisting of a reformu- 
lated record -cleaning fluid and a rede- 
signed fabric in the familiar walnut han- 
dle, is the successor to Discwasher's D3 
System. The D4 fluid has been designed 
to prevent damaging stabilizers in the 
high -grade vinyl used in record discs. It is 
said to be temperature stable and to offer 
enhanced micro -dust suspension. The pad 
itself is composed of softer fibers. Bonded 
with better slant stability, the fibers are 
claimed to attract and hold micro -dust 
even when dry. When used with the D4 
fluid, the pad dries the disc faster and 
more completely than its D3 predecessor. 
$16.50. 

CIRCLE NO. 96 ON FREE INFORMATION CARD 
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Creatavision 
Projection TV Kit 

VSR Sales Corp. offers two projection TV 
kits -the Creatavision IV, which has a 
four -foot diagonal screen, and the Crea- 
tavision V, whose screen measures five 
feet diagonally. Both models are designed 
to project the image developed by a 13- 
inch television receiver (not supplied), but 
the manufacturer claims that they are 
compatible with some 12- and 15 -inch re- 
ceivers as well. Polarity of the horizontal 
and vertical deflection -yoke windings of 
the receiver to be used must be reversed 
since the system employs reflected front 
projection. Both models employ one pro- 
jection tube (f/ 1.3 Fresnel lens) and 
curved screens. Construction consists of 
assembling the walnut -grain cabine:, 
placing the receiver inside the cabinet, 
and mounting the curved screen on top of 
the cabinet. Cabinet size is 32 "W X 
20 "D X 54 "H (4 -ft. screen). Model IV, 
$499; Model V, $599. 

CIRCLE NO. 97 ON FREE INFORMATION CARD 

TX -80 Printer Graphics 

The GRAFTRAX from Epson America, Inc., 
is a high- resolution, bit -plot graphics adc- 
on for the Epson TX -80 dot -matrix print- 
er. Using a PROM, the system timing is 
arranged so that each seven -bit word 
causes the head to print at one dot position 
for a total of 480 dots per line. The length 
of a line feed is software definable in 255 
steps of 0.007" each. Form -feed recogn:- 
tion is implemented with form lengths ad- 
justable from one to 255 lines. The skip - 
over perf function allows size of print fieli 
to be adjusted from one line to a full page. 
Other GRAFTRAX features include an Ap- 
ple screen dump routine and its source 
code. $99. 

CIRCLE NO. 98 ON FREE INFORMATION CARD 
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Frequency- Counter Kits 

Heath has in-roduced two new digital fre- 
quency- counter kits. The I M -2400 hand- 
held counter operates from 50 Hz to 512 
MHz. It features a 7 -digit 3 /s" LED dis- 
play, a 113-MHz crystal -controlled time - 
Ease and a 10 -ppm temperature stability. 
A sensitivity of 10 mV is claimed. Size is 
only 15/s "H X 33 /s "W X 83 /8"L. $139.95. 
The IM-2410 Portable Frequency Coun- 
ter operates l etween 10 Hz and 225 MHz 
with a 10 -ppm temperature stability. This 
unit features an 8 -digit display and comes 
in a durable metal cabinet with RFI 
shielding. A pivoting stand and locking 
swing -down nail place the display at a 
convenient v ewing angle. $1 19.95. Op- 
t -ons include the PS -2404 Eliminator/ 
Charger for he 1M -2400 and the SMA- 
2400-1 Swiveling Telescopic Antenna. 

CIRCLE NO. 10 ON FREE INFORMATION CARD 

Thermal Monitor for 
Wood Stoves 

N 

, 

411 

The Fire Fly° by Vine Valley Research is 
a solid -state Thermal monitor that is said 
to detect build -up of excessive tempera- 
ture in the stovepipe of a wood stove. It is 
intended to warn the user that fuel con- 
sumption has become excessive because 
the stove's damper has been left open too 
long. A remote thermal sensor attached to 
the stovepipe and connected to a control 
unit by a six-foot cable triggers the con- 
trol unit when it detects a temperature of 
500° F. A LED and an audible alert indi- 
cate excessive temperature. Operating 
power is from a nine -volt battery. $29.95. 
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TALKING 
TIME 

Now a breakthrough in 
Speech Technology 
gives Time A Voice. 

Rapidly emerging electronic progress 
in solid state speech synthesis brings 
micro computer generated speech to 
timekeeping. 

In the fall of 1978, Texas Instruments 
engineers developed "Speak and 
Spell "TM, an electronic spelling aid with 
speech generated entirely by a tiny elec- 
tronic micro computer chip. In 1979, talk- 
ing language translators were introduc- 
ed. 

Today, most semi conductor houses 
around the world have major research ef- 
forts in solid state speech synthesis. In 
the next few years many new speech pro- 
ducts will reach the marketplace. Now 
there is Talking Time. One of the first to 
be introduced, it may be the most useful 
and unique. 

No Recorder -No Pull String 
Like R2D2 in Star Wars, Talking Time 

seems to spring to life when speech syn- 
thesis and quartz timekeeping 
technologies come together. There are 
no recorders or talking doll pull strings in 
Talking Time, only solid state elec- 
tronics. Electronics that are on the 
leading edge of both technologies. The 
forerunner of things to come. Here's how 
it works. 

Micro Computer Brain to Slight 
Japanese Accent 

Humans produce speech in much the 
same way that Talking Time does. Our 
brain sends nerve impulses to our jaw 
and chest, for our mouth to move and our 
lungs to push air across our voice box. 
Talking Times' single micro- 
processor chip sends electrical impulses 
digitized into speech patterns to an 
audio loud speaker. The loud speaker 
vibrates and out comes a clear voice that 
says "Attention please, it's now six 
o'five, please hurry" -with a slight 
Japanese accent. Talking Time is made 
by Sharp Electronics, a leading elec- 
tronics company in Japan. So finely pro- 
cessed is the speech synthesis that you 
will swear it seems to speak with a slight 
Japanese accent. Texas Instruments 
Speech products are said to have a 
Texas drawl. Perhaps it's our imagina- 
tion. You can decide for yourself. 

4'0 lii.i ii _AM II 1 Ì 1 
Single Microprocessor Chip generates signals 
that both speak with slight Japanese accent, 
and time with quartz accuracy. 

No Heart Failure with this Alarm 
An effective alarm with a snooze 

feature that reminds you any minute of a 
24 hour day. First a chime to get your at- 
tention, then, "It's now six o'clock," 
followed by a rousing melody over Talk- 
ing Time's loud speaker. After a 5 minute 
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snooze, Talking Time warns you, "Atten- 
tion please, it's now six o'five, please 
hurry." It warns you again after 10 
minutes, loud enough to wake even a 
sound sleeper, but pleasant enough not 
to give you heart failure. 

Desk Top Reminder 
Talking Time is ideal as a personal 

reminder. A perfect gift for that busy ex- 
ecutive who is engrossed in work and 
forgets the time. In the Time Announce- 
ment Mode you're reminded automatica - 

ly, every 30 minutes by, "It's now twc- 
thirty p.m." If you want more reminders, 
choose the Elapsed Time Mode. Select 1, 

5 or 30 minute intervals. Talking Time will 
announce each interval with "Five 
minutes elapsed, then "ten minutes 
elapsed," etc. No more missed meetings 
or appointments -Talking Time is Here! 

Jogging Companion 
Talking Time is small enough to be a 

handheld or pocket jogging companion. 
In the Stopwatch Mode, it's a stopwatch 
with one second precision and 
automatic as well as manual operation. 
In manual it announces the elapsed time 
at the push of a button for 10 full hours. 
When in automatic, it announces the 
elapsed time automatically every 10 
seconds. During your entire run, Talking 
Time keeps you informed. You never have 
to break stride to look at your watch. 
Comes with a hand strap so it's easy to 
carry. 

Interval Timer to Space Work or Fun 
Talking Time is great for a periodic 

check against how much time has elaps- 
ed on a given task. Speed up or slow 
down as necessary. Production super- 
visors, doctors, and engineers, anyone 
with critical time measured functions to 
perform, find it useful. Pilots can use it to 
call out elapsed time every 10 seconds 
while they shoot approaches. Talking 
Time has both performance and func- 
tions unheard of even one year ago. The 
voice adds usefulness, which we think 
you'll agree, can only be described as 
Revolutionary. 

Superb Chronometer That Can 
Keep Its Mouth Shut 

Talking Time is a great chronometer in 
its own right. Its famous quartz accuracy 
is unsurpassed by chronometers costing 
$200 or more, but with half the functions. 
It has a large easy -to -read liquid crystal 
display (LCD) with 8 digits. A welcome 
relief for anyone who has poor eyesight. 
With Talking Time you hear as well as 
see the time. If you want silence, 
however, just tell it to keep its mouth 
shut. It won't let out a peep. You can stiIl 
use it for its unsurpassed timekeeping 
accuracy. 

CIRCLE NO. 39 ON FREE INFORMATION CARD 

A miniature marvel of 
microcomputer speech and 
timekeeping technology. It 
measures only CA x 718 x 2 318. 

Talking Time is easy to set in all 
modes, since it talks to you as you go 
along. You can keep track of what you're 
setting and how to do it. It may not be 
foolproof, but it's close. 

Talking Time is worth its price as a 

superb clock alone. Its uses seem 
endless. It may add a whole new dimen- 
sion to time. But don't take our word for 
it. Find out for yourself! 

30 Day No -Risk Trial 
To prove to you that Talking Time is 

everything we say, we offer it for 30 days 
at no risk. If during 30 days from receipt, 
you are unhappy with Talking Time for 
any reason, return it for a prompt refund 
of your purchase price. What have you 
got to lose? 

One Full Year Warranty 
Talking Time is all solid state. It should 

give you years of trouble free operation. 
If, in the unlikely event, anything should 
go wrong, it is warranted for one full year 
by Sharp Electronics. Talking Time 
comes complete with 2 AA batteries and 
handstrap. Under normal use, batteries 
should last for one year or longer. 

To Order 
Just fill in the order form and send it 

along with check or money order to our 
address. For even faster service credit 
card customers can call our Toll Free 
number listed below. Order yours today! 

MEDIA MARKETING 
10155 Plano Road Dallas, TX 75238 

_Yes, send me Talking Time with a 30 day no- 

risk return at $89.95 plus $3.00 delivery. 

_SAVE $10.00 Send me two Talking Times at 

$84.95 ea. plus $2.00 ea. delivery. 

-SAVE $30.00 Send me three Talking Times at 

$79.95 ea. plus $1.50 ea. delivery 

Texas residents add 5% sales tax. 

Name 
Address 
City 
State Zip 

ECheck of M.O. Enclosed 
For even faster service, charge to: 

MC/Visa - Expires 

Account # 

Signature 

Order Toll Free 1- 800 -527 -7066. 
In Texas call COLLECT: 214 -349 -3120. PE -120 
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Stocking Stutters (Continued) 
Address: Vine Valley Research, 1220 
East Lake Rd., Middlesex, NY 14507. 

Vhf /Uhf Beam Antenna 

The Scanner Beam by Grove Enterprises 
is a seven- element log -periodic dipole ar- 
ray intended primarily for vhf /uhf public - 
service -band monitoring applications. 
Grove Enterprises reports that the anten- 
na can also be used for transmission and 
reception of signals in the 144 -, 220 -, and 
420 -MHz amateur bands. Rated gain in 

the high vhf and the uhf bands is approxi- 
mately 8 dB over a half -wave dipole; 
front -to-back ratio, 15 dB; and average 
VSWR, 1.92:1. On the low vhf band, the 
antenna is said to function as a dipole. 
When the Scanner Beam is mounted in 
the vertical plane, it is vertically polarized 
and, on the low vhf band, offers omnidi- 
rectional response. A supplied offset 
mount permits the installation of the 
Scanner Beam at other than right angles 
to the mast for satellite reception. Con- 
struction materials include aluminum 
tubing, ABS Cycolac insulators, and a 

Ga-NUINE 
SFIUF=2E 

®V15 TYPE IV 
PHONO CAR RIDGE 

For all the facts 
circle 50 on 

free info- malion card 

not simply a "cartridge "... 
but an innovative playback system 
Dynamic Stabilizer Suspended Telescoped Shank Greatly improves 

from two viscous- damped bear- trackability at the critical middle and 
ings. acts like a shock absorber to high frequencies. Lowest effective 
maintain a constant cartridge -to- mass with no sacrifice of necessary 
record distance and uniform track- stiffness or strength 
inn force: eliminates record groove 
skipping caused by warp; Cush- g 4Two- Function Bearing Unique 

bon s the stylus from accidental bearing system is optimized for both 

damage. low frequencies and high frequen- 
cies independently. Enhances 

OElectrostatic Neutralizer 10,000 trackability across entire audio 
conductive graphite fibers discharge spectrum. 
static electricity from the record dur- 
in play. Eliminates attraction of dust 
and tracking force variations caused 
by static charges. 

Hyperelliptical Tip Elongated. 
Jniforr-4 groove contact reduces 
narmo-iic and intermodulation dis- 
ortion by as much as 25% over 

conventional Elliptical or long 
contact tips. 

Laminated Core Low -loss. lami- 
nated electromagnetic structure 
provides consistently flat'requency 
response, exceptional channel sep- 
aration. higher s anal level output. 

®ra 
GENUINE. 
SIF-i*UR 

Shure Brothers Inc.. 222 Hartrev Ave Evanston, L 60204 
Manufacturers of high fidelity components. microphpenes, sound systems 

and related circuitry. 

four -foot enamel -painted boom. Included 
is a 4:1 balun transformer which permits 
direct connection to a 50- or 75 -ohm coax- 
ial transmission line. $39.95 plus $4 ship- 
ping and handling charge. Address: Grove 
Enterprises, Inc., Rte. I, Box 156B, 
Brasstown, NC 28902. 

Fidelity Electronics 
Chess Printer 

The Challenger Printer by Fidelity Elec- 
tronics, Ltd. is an accessory designed for 
use with the company's Chess Challenger 
electronic game. The Challenger Printer 
records black and white commands on 
21/4" wide thermal paper. It can also show 
current board positions by printing a 
graphic display of black and white pieces 
in their actual locations. The Challenger 
Printer is connected to the Chess Challen- 
ger by means of a cable and a jack 
mounted on the back of the Chess Chal- 
lenger. It derives operating power from a 
wall -mount transformer (supplied). 

CIRCLE NO. 100 ON FREE INFORMATION CARD 

ADC Subwoofer & 
Satellite Speaker 
System 
ADC's Model B300 subwoofer is designed 
to respond to audio signals in the 27 -to- 

200 -Hz range, while the B410 full -range 
satellite's rated frequency response is 65 
Hz to 17 kHz ± 1.5 dB. The subwoofer's 
12" acoustic -suspension driver has its own 
120 -watt power amplifier built into the 
cabinet. The B410s can be used as satel- 
lites for the B300 or as independent two - 
way acoustic -suspension systems. They 
can handle from 10 to 250 watts of input 
power and cross over at 1.2 kHz. $599 for 
B300; $185 each for B410. 

CIRCLE NO. 99 ON FREE INFORMATION CARD 
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A S5 Cassette Eraser 
Are the very high frequen- 

cies disappearing from your 
cassettes as you play them? 
Friction within your cassettes 
may be erasing your crystal 
clear highs even as you are 
reading this ad. 

DAK developed a jam proof cassette 
for professional high speed duplicators 
and in the process we discovered why 
recordings that sound great when you 
make them, may sound less than great 
in just a short while. 

Here's a chance to try DAK ML9Os 
risk free and as an added bonus, to 
improve all of your recordings, you get 
the DAK 8 Field Eraser for only $5. 

HIGH FREQUENCY PROTECTION 
Cassette tape is basically plastic. As 

it winds within the cassette, friction 
causes the build up of static electricity, 
much as scuffing your shoes on a carpet 
in dry weather. 

To make the tape run smoothly and 
freely inside the cassette, DAK develop- 
ed special torque control liners with 
spring loaded ridges to guide each layer 
of tape as it winds. 

We coat these liners with a unique for- 
mulation of graphite and a chemical 
called Molysulfide which reduces fric- 
tion several times better than graphite. 
This allows the tape to move freely. 

The build up of static electricity is 

drastically reduced by the low friction 
of the Molysulfide in order to protect 
the crystal clear highs in your music. A 
very important consideration for often 
played tapes. 

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

sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA, selling for $3.50 to $4.50 at 
retail, are superior and you just might 
be able to hear a difference. 

Try only 10 DAK high energy 90 DAK'S 8 force fields are de- 
signed to try to approximate minute cassettes risk free for just the original factory erasing. 

$2.19 
stant 

each and get an 8 field in- There are no moving parts, 
nothin to plug in or wear 

cassette eraser for only $5. out. It is especially useful if 
you are erasing signal from 

one recorder before recording on anoth- 
er because inaccurate track matching 
can lead to ghost sounds. This is a must 
for every audiophile. You could pay up 
to $25 for an eraser of this quality. 

TRY DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, return only 9 of them 
and the eraser for a refund. The cassette 
you test recorded is yours as a gift. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the 8 field eraser for only $5 with 
your credit card, call the toll free 
number below, or send your check for 
only $21.90 plus $5 for the eraser, and 
$3 for postage and handling for each 
group to DAK.(CA res 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. We will add one 
free ML90 cassette to each additional 
group you buy and of course you can 
get an eraser for $5 with each group. 

DAK factory direct ML has a frequency 
response that is flat from below 40hz to 
14,500 ±3db. Virtually all cassette -e- 
corders priced under $600 are flat ±3db 
only from 40hz to about 12,500hz, so 
we have over 2000hz to spare and you'll 
probably never notice the difference. 

We feel that we have equaled or ex- 
ceeded the mechanical reliability of vir- 
tually all cassettes and DAK ML90 cas- 
settes sell factory direct for only $2.19 
each complete with deluxe all clear hard 
plastic boxes and index insert cards. 

THE 8 FIELD CASSETTE ERASER 
Zap -Your cassette is erased. Just pass 

your cassette through the slot in this de- 
luxe eraser and it's not only blank, but 
it can be much quieter than if you try 
to erase the cassette on your recorder. 

A special magnetically charged ellip- 
tical field is developed by four indepen- 
dent magnetic elements. They're factory 
calibrated to form 8 separate fields of 
force to penetrate and randomize all 
magnetic fields (sounds) on the tape. 

New tape is erased. When tape is man- 
ufactured, it is made in wide master 
rolls. Each is then cut into 1/8 inch cas- 
sette widths, and in the cutting process, 
stray magnetic fields can cause clicks. 

Large alternating current erasers are 
used on all tape before you buy it. 

DAK 
INDUSTRIES 
INCORPORATED 

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

YOU CAN'T LOSE!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!! 
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cordless telephones 

Electra Freedom Phone FF -1500 

Freedom Phones FF -1500 & FF- 
3000. We tested two of the three Free- 
dom Phones from Electra: Models FF- 
1500 and FF -3000, which the company 
rates as having ranges of 300 feet and 
"up to 600 feet," respectively. (The low - 
end model FF -500 also has a specified 
range of 300 feet.) A look at the sche- 
matics reveals that both systems are 
identical for the base stations, but 
there's a small difference for the re- 
motes. The FF -1500 employs an MK- 
5098N, the FF -3000 an MK -5099N in- 
tegrated circuit. The latter is commonly 
used by other manufacturers and is in 
the Radio Shack, Cobra, and Tote & 
Talk remotes. Aside from this, the 
transmitter and receiver in both cases 
are identical. The company informs us 
that the reason for the greater range for 
the FF -3000 is that all these units are 
precisely tuned and peaked for maxi- 
mum possible performance. We also 
learned that if you happen to get an FF- 
1500 or FF -500 with components that 
just by chance result in optimum per- 
formance, you'll get the same range as 
with the FF -3000, which may account 
for the fact that we obtained the same 
440 -foot range from both the FF -1500 
and FF -3000 in our tests. 

The FF -1500 doesn't have an auto- 
matic redial feature, while the FF -3000 
does. A two -position switch is used to 
control volume in the FF -3000, but 
there is no means for controlling volume 
on the FF -1500. Finally, the FF -3000 is 
a little more compact, and has a belt 
clip, carrying case, and interchangeable 
telescoping whip and flexible rubber - 
covered antennas. 

Suggested retail prices for the FF- 
1500 and FF -3000 are $299.95 and 
$349.95, respectively. An economy -end 
FF -500 is $269.95. 

24 

Rova /Pro 2500/B. This cordless 
phone, from Fracom /Rovafone is the 
most expensive cordless phone we tested 
and, to our knowledge, ranks as the most 
expensive on the market. Although at 
$649.95, it costs almost twice the price 
of the next most expensive phone, the 
Rova /Pro 2500/B offers more than 
twice the range. In our tests, the range 
was 925 feet (claimed '/3 mile or 1760 
feet). 

Rova /Pro's full duplex remote is 
much bulkier and heavier than any of 
the other remotes tested, perhaps to pro- 
vide features the others don't. It con- 
tains a 27 -MHz receiver (instead of the 
1.7 -MHz receiver found in most other 
systems). Use of the 27- and 49 -MHz 
bands makes it possible to obtain greater 
range. However, no cordless phone that 
uses 27 MHz can be manufactured or 
imported into the U.S. as of December 
31, 1980. But the 2500/B can still be 
sold until December 31, 1981 and can 
legally be used until the end of 1986. 

The Rova /Pro saves wear and tear on 
the talk switch by allowing you to hang 
up simply by pressing the # key. On 
most other cordless phones, you must set 
a slide switch to OFF to hang up. And for 
security purposes, the 2500/B requires 
use of a security code to access the base 
station. 

There are a few disturbing things 
about the 2500/B, the most annoying 
being a wait of as long as six seconds 
between the time the phone is placed in 
the talk mode and the time you hear the 
dial tone. One isn't accustomed to wait- 
ing for something that occurs instanta- 
neously when you pick up an ordinary 

Rova/Pro 2500/B 

telephone. Also, there is no volume con- 
trol on the remote. Furthermore, the 
normal volume is so high that it may not 
be comfortable to place the remote 
against your ear to listen. 

Unlike other cordless phones, the 
2500/B doesn't recharge its remote's 
battery in the cradle of the base station. 
Instead, a separate charger, similar to 
those used with portable calculators, is 
used. The base station also uses a small 
charger -like module to obtain its power 
from the ac line. 

If you have two different telephone 
lines and wish to use the 2500/B on eith- 
er one, you can obtain a two -line adapter 
for $72. For businesses that have multi - 
line telephones, Fracom has an accesso- 
ry that allows the 2500/B to be used on 
any of five lines. It costs $124.95 and 
includes additional base -station circuit- 
ry, cables, 50 -pin connector, and a 
switch -signalling control unit. 

The Bottom Line. As a general com- 
ment, every system we tested and used 
for several weeks deserves a passing 
grade for range, at least in residential 
situations. While we at first found the 
simplex units a little cumbersome to use, 
we quickly learned to accommodate our- 
selves to the push-to- talk /release- to -lis- 
ten procedure required, much as CBers 
have. Duplex operation is preferable, 
naturally, since people often interrupt a 
conversation. 

Though cordless phones are certainly 
a boon to users, they do not quite match 
the fidelity exhibited by line- attached 
telephones. So expect some noise under 
certain conditions -perhaps when near 
a TV set or a noisy fluorescent fixture, 
and so on. Just orient your position a lit- 
tle and the interference will likely be 
eliminated. Phones with ear- and 
mouthpiece in a more or less flat plane 
are slightly less desirable than those that 
more closely resemble the familiar stan- 
dard phone. 

Bear in mind, again, that once you 
buy a cordless -phone system, you don't 
have to pay a monthly service fee for 
equipment rental. Install additional wir- 
ing yourself and you won't have to pay 
extra either, owing to recent changes in 
Federal Communications Commission 
rulings. 

Your local telephone company must 
be notified when you install your own 
phone instruments, you should know. 
The cordless telephones examined here 
have been registered; just call off the 
model and make, the registration num- 
ber and the ringer equivalent number 
(which indicates how much current is 
drawn) stamped on the phone when giv- 
ing the phone company notice about 
what you're doing. 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Produced by Cathie Judge; FotoTeam /USA Inc. 'Concept and photographs by Don Carroll designed by Jane Ronayie 
G SECTION 

www.americanradiohistory.com

www.americanradiohistory.com


Big is beautiful. 
Big -screen TV doesn't have to be fuzzy, 
dim, or distorted. With the new GE 
Widescreen 3000, you get America's 
true colors big and beautiful. 

The action comes at you in breath- 
taking, vivid color -the kind our GE 
VI R II color system is known for. This GE 
innovation uses a special VIR signal, 

sent out by most broad- 
casters, to automatically 
adjust the color for you. So 

flesh tones look realistic and natural. 
And the GE Widescreen 3000 offers 

rear -screen projection, eliminating bulky 
lenses and projector consoles between 
you and the screen. So you get a bright, 

clear image on a compact, big -screen TV. 
In fact, with a picture this good, you 

may be one of the few people to call a 

charging, 270 -Ib. lineman beautiful. 

We bring good things to 111e. 

GENERAL -4))i' ELECTRIC 

CIRCCENO- 2 ON FREE INFORMATION CARO 

For the na Tie of your mia- rest 
GE h/icesccFen aeaer, 

cali :oII fr-ae: 300447-'700 
(1- Illinois. 300 322-'400) 

-nulated TNo pcture. -=bluet of sDlid An.)d and \,er eers. 
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Moving into the '80's ... Unleashing a decade that promises to see intelligent, electronic 
systems transform everyday life- breaking barriers, expanding the limits, extending 
the range of human communication and enjoyment. Change, built on the foundations 
o f t h e past twenty years, is coming -most notably in video ... audio ... computers .. . 

satellites. The integral parts of the new Electronic World. 

/1 r I I_ I I 

V I I_I L. I_I 
Television -the progenitor of video-changed the world as 
did io other electronic concept. We relax by it, learn from 
it, dress by its code of commercials. It can make vivid our 
weaknesses and amplify our strengths. It can unite. It can 
divide. It has become the eyes of nations, capturing millions 
of it inds in a single instant of time. 

Profound words indeed for a media that began in 1945 
when "Uncle Miltie" came live, in black -and -white, from 
Du('ont TV into our living rooms. 15 years later, color came 
on the scene, and with it began an era of remarkable 
change for the TV receiver. Receivers are no longer 
designed around discrete components. now micro -circuits 
have condensed the electronics to a size that makes 
"pocket" TV viable. It can go with us everywhere- even to 
ball games, somehow lending credence to the action we 
see on the field! 

New circuits have also been designed to improJe 
performance. Comb filters increase the bandwidth of a 

receiver to provide greater pictL re resolution. Blades of 
grass look like individual blades of grass -not patches of 
green. Other circuits automatically set picture quality. 
VIR systems pre:isely set colors to the correct tint. 
Varactor tuning guarantees file- channel tuning at the 
push of a button. Audio reproduction has also been im- 
proved through better amplifiers and speakers. Aid 
high-fidelity sound is there for the taking, thanks to tie 
relatively new full -frequency audio transmission on networks. 

Picture tube design has improved picture quality and 
increased picture size. More rezerrt and more exciting - 
A remarkable technology of high- light- output tubes is 
evolving for indirect viewirg, commoily called projection TV. 

This year, many television manufacturers are offerirg 

The TV screen in a modern home entertainment center 
will utilize en extensive range of t.ideo sources. 
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" ... the video cassette 
recorder, used as a 'time - 
shift' machine .. could 
eventually change the 
broadcast T.V. industry, 
making prime time as 
obsolete as Uncle Miltie." 

projection TV with four- to six -foot screens. The philosophy 
behind these new systems is entirely different and many 
are not called TV's at all -they are the integral part of our 
new "home entertainment centers." 

An extensive range of entertainment and educational 
video sources are available to use on our TV screens which 
(conventional or projection) are merely outlets, as speakers 
are to a hi -fi system. The modern entertainment center 
will include a video cassette recorder which can be used as 
a "time shift" machine, allowing shows to be taped and 
played back at your convenience -a happening that 
could eventually change the broadcast TV industry, making 
prime time as obsolete as Uncle Miltie. 

Now, first -run movies are available on pre -recorded video 
cassettes, and by using the VCR with a portable video 
camera, "home movies" can be acted, recorded and played 
back instantly, right on your TV screen. 

The newest piece of hardware that makes use of the 
screen is the video disc, now becoming available nation- 
wide. This looks like a conventional audio LP, but it contains 

both audio and video information. Pre -recorded movies, 
concerts and plays with stereo sound are suddenly alive 
in your viewing room. Because of the relatively low cost 
of each disc, instructional shows (How to Play Tennis, Golf, 
etc.) become practical. It's even possible that the entire 
Sears' catalog could come to you as a disc with one frame 
showing merchandise, another pricing, another its uses! 

And, there are the video games. Hundreds of game 
cartridges convert your TV screen to a playing field, road- 
way, or game board. In addition, cartridges include teach- 
ing aids on a variety of subjects for children and adults. 

Indirect home programming is growing, too. Over- the -air 
pay TV provides movies, sports, and other video extras to 
subscribers owning decoder boxes. Cable companies bring 
us dozens of additional TV channels with special movie and 
sports programming. You can even buy your own backyard 
ground station (prices start at $5000) to intercept a smorg- 

The technology of I.C. chips made possible the reduction of 
bulk and expense in electronic equipment. 
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A Blockbuster Announcement By 
Radio Shack and Tandy Corp. 

Webe Added 3 New ?RS -80 Computer Systems 

New Desktop Power! 
(Under $700 *) 

We've added a Model III, step -up 
TRS -80 desktop computer to our 
world- famous Model I. It gives you 
everything in a state -of- the -art, under 
$1000 system. 

Handsome, compact case en- 
closes computer, 65 -key keyboard, 
12" monitor, power supply, and 
two (optional) disk drives. 

Built -in interface and commands 
for optional printers. 

BASIC language compatible with 
most Model I software, thus a very 
large library is ready today! 

The internally- expandable 4K 
Level I system is $699.* 

The internally- expandable 16K 
system with Model III BASIC is 
$999* It includes: upper and lower 
case and real -time clock. 

The 32K Business System at 
$2495* includes 2 double -density 
disk drives with a total free data 
storage capacity of 315K, and a 
built -in RS -232C. Expandable to 
48K and 4 drives (two external). 

wuwuuaCao® ti]tsJt.JtJt:.iVUVL1000© 
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New Pocket Power! 
(Under $250 *) 

We've added a TRS -80 Pocket 
Computer that's a sensational "first" on 
the market. Its BASIC language makes 
it easier to program and more versatile 
than a programmable calculator. A 

portable, pocketable miracle at $249`` 
Fully programmable in BASIC with 

a powerful 1.9K RAM. 
Only 5/8x23 /4x6' /a" small, only 

6 oz. light. It works on 4 inexpensive 
camera -type batteries having 300 - 
hour life! 

Large LCD readout and 57 alpha- 
numeric keys. Display area reads 24 
characters at a time. 

Optional Cassette Interface ($49 *) 

allows entry of our software or 
storage of user -programmed 
material. 

Available software includes Real 
Estate, Civil Engineering, Math Drill, 

Business Statistics, Business Finance, 
and Personal Finance. 

You get 10 -digit accuracy, 15 

arithmetic functions, 24 commands, 
and editing! 

New Color Power! 
(Under $400 *) 

We've added a fabulous TRS -80 Color 
Computer that's perfect for use in edu- 
cation, business and technical applica- 
tions, graphics, and games. This Radio 
Shack built system requires attachment 
to your existing (or new) color or B &W 

TV set -if B &W then you don't have 
"color" but you do have a potent com- 
puter at an incomparably low price. 

The TRS -80 Color Computer has an 
entry -level price of $399* which, in 

TRS -80 tradition, is also expandable. 
Includes 53 -key deluxe keyboard, 

4K RAM, 8K ROM Color BASIC, 

RS -232C expansion port, and built -in 

connection to any TV set (including 
our matching 13" color model). 

Internally expandable to 16K RAM, 

16K ROM Extended Color BASIC; 

and allows connection of optional 
telephone modem, printer, joystick 
controls, and cassette recorder. 

Plug -in instant -load Program Paks 
are available, and the computer is 

fully user programmable. 

If you're confused by the proliferation of small- computer advertising, listen to he industry leader, the Radio 
Shack Division of Tandy Corporation (TAN). We've manufactured and sold over 200,000 business and personal 
microcomputers- that's more than anybody. Now we have more options than anybody: a line of FIVE COMPUTER 

SYSTEMS ranging from about $249* to just under $10,000* Four of them built in the USA by Radio Shack. 
'All prices subject to variation at individual stores. dealers, centers. Delivery dates subject to change. 

ftadue Ihaek 
The biggest naine in little computers Tir 

Send Today! For Free RSC -4 
Computer Catalog to RADIO SHACK, Dept. 
81 -A -265, 1300 One Tandy Ctr., Ft. Worth, TX 
76133 

Name 

Title 

Fern 

City State Zip 

L 

Phone 
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Video review knows a bright idea 
when it sees one. 

Simulated TV picture Simulated ,.nod cab'net 

Video Review magazine tests a lot 
of sophisticated video products, 

They get to see virtually every 
make and type of color TV receiver. 

Which makes their selection of 
Magnavox as their standard TV 
receiver pretty impressive. 

"We thought the Magnavox picture 
quality and resolution were superb: 

"Ever since Video Review began 
'testing products;' says the maga- 
zine, "we've been looking for a 
top quality, 19 -inch TV set that 
might serve as a standard of refer- 
ence for all of the other products 
we test...video cameras, video 
cassette recorders, video cassettes. 

"We thought the Magnavox 
picture quality and resolution were 
superb, and that off -the -air sensitiv- 
ity was also extremely good. 

"Major VHF channels were 
received with uniformly accurate 
color fidelity. This receiver 
produced superior color pictures 

even when using its own indoor 
VHF and UHF antennas'.' 

"The special tuning features and 
remote control capabilities of the 
Magnavox receiver are awesome' 

"The tuning system is purely elec- 
tronic and totally digital;' they con- 
tinue. "There is a fine tune switch 
and a memory lock button. If any 
channel is received mistuned, the 
user simply fine tunes up or down 
in frequency by holding the button, 
and when perfect tuning has been 
achieved, the button is released and 
the memory lock button is 
depressed once. 

"Nearby is Magnavox's Video - 
matic feature. Depressing this 
button activates the electronic eye 
for automatic brightness adjust- 
ment, color adjustment circuits and 
automatic fine tune:' 
`:..unusually good for any receiver." 

Overall, Video Review rated the 
Magnavox 9.5 or better (out of a 

possible 10.0) on Video Quality, 
Reception Sensitivity, Color Fidelity, 
and Video Resolution and Fidelity. 
As they put it, unusually good 
for any receiver. ' 

We can only add that once you 
see a Magnavox color TV at your 
Magnavox dealer, we think you'll 
agree. 

For Magnavox color TV specifi- 
cations, write Magnavox Consumer 
Electronics Company, Dept. 700, 
PO. Box 6950, Knoxville, 
Tennessee 37914. 
0 1980 MAGNAVOX CONSUMER ELECTRONICS CO 

The brightest ideas in the world 
are here to play. 
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asbord of programming directly from an overhead satellite! 
What's at the outer limits? Information systems, such as 

Teletext and Viewdata, could convert your screen to show 
everything from classified ads to local weather maps. Some 
systems are interactive -by watching the screen and oper- 
ating a small keyboard, you could answer questions, play 
games, or even vote -right from the TV screen. 

There's more to come. Successful 3 -D tests have already 
been completed in Australia, and prototype flat -screen, 

hang -on- the -wall TV has been demons_rated by Japanese 
and Ame-ican manufacturers. Holographic transmissicn 
gear is in the labs. Actors will no longer be confined to the 
screen, bLt will be projected, in three dimensions, into your 
living room. 

The Hone Entertainment Center is on its way! 

flew- generation magnetic bub5'es from Bell Labs promise 
higher speed, greater noemory capacity. 
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SAN JOSE. CALIFORNIA 
September E. 6.' 

1980 
LONDON. ENGLAND 

September 4. 5. 6 

1980 

WINS BOTH WORLD AND NORTH AMERICAN 
MICROCOMPUTER CHESS CHAMPIONSHIPS! 

The same engineers who helped win the "First World Microcomputer Chess 
Championship" under the auspices of the World Chess Federation on Sep- 
tember 4, 5, and 6,1980 in London, England -five straight wins with no loss or 
draw - and the "First Official North American Microcomputer Chess Cham- 
pionship" on September 5, 6, and 7,1980 in San Jose, California -four straight 
wins without a loss or draw- are proud to announce Fidelity's newest chess 
product... 

Voice Sensßr 
Ser ?s ever 
malice Ifyertk t4i1tÓ. 
" brail:' Fifty- wofd'vöcabu{a 
calls out Moves', describes 
captures, announces errors. 
Plays at ten levels of 
difficulty. Analyzes over 
3,00C.000 moves -it's 
faster and smarter 
than ever. Speaks 
Engl sh, Spanish, 
Frei :h or German 
language. 
Chss Clock tells 
time remaining, 
elapsed time, time 
used per move. 
Duplicates 64 of the world's greatest 
games - you play against the Master. 
Plays 64 book openings, average 15 moves into 
the game. 
Many other features include: Problem Mode, Mate-in-Two solutions, 
change sides in mid -game, and much more. 

For tie beginner or serious player. Available in fine stores everywhere. 
Spemsh, French or German optional. 

The world's largest manufacturer of self -contained. microprocessor based board games. 

Quality made in U S A 

FIDELITY ELECTRONICS, LTD_ 8&00 NW. 36th STREET, MIAMI, FLORIDA 13178 
CIRCLE NO. 18 ON FREE INFORMATION CARD 
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Clear, crisp undistorted music came from the demo speak- 
ers at the far end of a Manhattan hotel suite. 

"Remember," said a spokesman for the 3M Company, 
"yot.'re not listening to recorded music. You are hearing 
sounds "created" on a piece of recording tape" by digital 
pulses. 

It was the first public demonstration of commercial 
digital recording -a quantum leap . . . the biggest news 
since Edison first recorded sounds on a wax cylinder! 

Digital sound begins in the recording studio, where 
audio mixers, compressors, expanders, and special - 
effects electronics tailor the live performance to a precise 
sound even before it's recorded. Master recorders save 
this sound as digital pieces of information on magnetic 
tape. The playback- dubbed to discs and tape -precisely 
matches the original. The result? Consumer copies of 
performances with optimum reproduction quality. 

"Ultra- lightweight cart- 
ridges flawlessly track 
record grooves over a wide 
dynamic range with a 
minimum of distortion." 

Throughout the years, each cc.nponerrt in a high- fideli y 
system has been re- designed to take on the challenge of 
creating realistic audio reproduction n your home. new 
breeds of motors sipply mechanical movement at precision 
speeds without adcing electrical or mechanical noise. Ultra - 
lightweight cartridges flawlessly track record grooves 
over a wide dynamic range with a minimum of distortion. 
Electro- mechanical arms move tie cartridge across the 
record surface in ways that eliminate the slight skew and 
tracking errors found in earlier conventional arms. Cassette 
tape formulations have been developed to increase 
frequency response and dynamiz range while decreasing 
noise and hiss. High -bias heads handle the currents 
necessary to use new metal tape Zormulations. 

Whether , ou are listening to records, tapes or a tuner, 
the extracted audio sigial may have been processed 

5tate -of -the -art electro- mechanical arms move across tf 
record surface eliminating the tracking errors found ,n 
earlier arms. 
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"The newest equalizers 
contain a microprocessor 
(a tiny digital computer 
on a chip) which auto- 
matically balances your 
system in seconds." 

before it even enters your amplifier. Moise- reduction 
systems encode and increase signal levels far above in- 
herent noise levels; compressors squeeze minimum and 
maximum gain levels together for less distortion while 
recording expanders do the opposite, pulling a signal 
apart to offer a larger dynamic range. 

Amplifiers have progressed to the point where dif- 
ferences in specifications become meaningless to the 
human ear. Both high- and low- frequency response is well 
out of audible range, and distortion levels are virtually 
undetectable. "Front -end" components increase sen- 
sitivity dramatically with little increase in noise. Output 
circuitry allows power levels to reach an optimum level. 

Speakers, the final crucial link to our ears, have 
undergone radical changes, too. Inside, new materials- - 
from fibers to metals -move air more efficiently for 
higher sound level, better frequency response, and lower 
distortion. Equalizers have given speakers electronic help by 
helping balance a system despite room acoustical problems. 
The newest equalizers contain a micro-processor (a tiny 

digital computer on a chip) which automatically balances 
your system in seconds. Slowly, the "digital" circle from 
recording studio to home system -is becoming complete! 

Exciting innovations wait in a future where records 
and tapes will be composed of digital bits of information 
that are processed --not played -- through your system. 
(A digital record format, played by a tracking laser beam 
is already a reality)! Specifications may become a thing 
of the analog past. Distortion is not part of the digital 
information, so it simply doesn't exist on playback. 

With digital systems, the future of audio is full of 
extended possibilities -for example, you may buy an 
opera tape and program the key in which you'd like it 
sung at your system ... or, you may "swap" recordings 
over the phone with a friend -the re- assembled digital 
data will create another exact replica at the other end! 

Bell Laboratories' 30,000- element micro -processor -a 
computer on a chip with varied tele- communication 
applications. 
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Lux Tuner /Amplifiers 

R- 3055 -55 watts per channel, minimum 
RMS into 8 ohms, both channels driven from 20- 20,000 
Hz with no more than 0.05% Total Harmonic Distortion. 

Sound thinking is... 
vuo¡3Era and intelligent tuning. 
Sound is all we think of. Exquisite sound, rich 
and full from top to bottom. With the kind 
of sophistication that simplifies, so everything 
about Lux/Tuner /Amplifiers is functional... 
designed for a purpose. 

Great sound starts with super -stable, DC 
amplification for low inherent distortion, high 
dynamic range and wide bandwidth. Then, with 
Lux's exclusive duo -Beta circuitry, distortion is 

taken below audibility...almost unmeasurable. 

R- 3030 -30 watts per channel, m 
RMS nto 8 ohms, both channels driven from 
20- 20,000 Hz with no more than 0.05% 
Total Harmonic Distortion. 

We've eliminated the flat amp stage which 
reduces phase distortion even further, and 
designed the tone controls into the power 
amplifier section. Finally, a subsonic filter 
removes the last traces of audible rumble and 
other low frequency noise. 

Superior sound also depends on pinpoint 
center tuning. Lux's intelligent tuning systems 
find -and hold -that elusive center. Mistuning 
is a thing of the past. 

Lux's new, Flash Tuning System* is an array 

of LEDs which point the direction to tune, 
automatically changing into a signal strength 
indicator at the exact center tuning point. 

R- 3045 -45 watts per channel nitimum 
RMS into 8 ohms, both ciannels :liven from 
20- 20,000 Hz with no more that 0.05% 
Total Harmonic Cistortio. 

Another system, Closed Loop Locked (CLL) 
Acculock, provides an electro- mechanical lock 
at the exact center tuning point. You can do 
it blindfolded. The Acculock system includes 
variable sensitivity and a lock defeat for every 
tuning circumstance. 

Lux's Tuner /Amplifiers: R -3030, R -3045 and 
R -3055 incorporate duo -Beta circuitry and Flash 
Tuning. R -3055 includes CLL Acculock as well. 
Both the R -3045 and R -3055 have provision 
for MC cartridge, with variable input impedance 
and equalizer gain...automatically. 

Every Lux Tuner /Amplifier is built with a host 
of features...the expected and the exclusive. 
But the definitive test Is performance. Superb 
sound, simply achieved. Listen at your Lux 
dealer. Lux Tuner /Amplifiers ...better because 
they're built with sound thinking. Patent Pending 

Ultimate Fidelity Stereo Components 

LUX Audio ofAmerica,Ltd. 
Reflecting Tomorrow's Technology in Today's System 

160 Dupont Street, Plainview, NY 11803/(516) 349 -7070 West Coast Office: 11200 Chandler Blvd., North Hollywood, 
CA 91603/(213) 980 -7641 Canada: Lux Audio of Canada, Ontario 

CIRCLE NO. 35 ON FREE INFORMATION CARO 
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"In five years ... one out of every four homes will have a computer terminal or control 
unit that will modify living habits for the better." 

m I-I I I j 1=1=11 i 
Lam I I I I_I I LI 1 i I 
You're holding a bit of history in your hands. POPULAR 
ELECTRONICS is credited with actually beginning the home 
computer revolution. It started in PE's January 1975 
issue which featured plans to assemble the first powerful 
home computer. Reader buying response was phenomenal 
and a whole, new industry was launched. 

Within two years, thousands of home computers were 
operational across the country and hundreds of other 
hardware and software manufacturers entered the business. 
Revolution ended. Evolution began. 

Machines, through software, have taken on a variety 
of jobs to save time and money. Text Editing systems help 
prepare letters and reports. Financial packages compile 
accounts receivable, accounts payable, payroll, and forecast 
money flow. Inventory control systems track product manu- 
facture, storage, and distribution. At first, these jobs were 
done by large, expensive, main -frame computers, affordable 
only by giant corporations. But now, low -cost units have 
put big computing power in the hands of every small business 
operator and made it easier for personal -use enthusiasts 
to use computers for their business and educational needs. 

Personal -use computers fit many needs at prices that 
range from about $300 to $3,000, depending upon com- 
plexity and capability. Most are about the size of a portable 
typewriter, and take minutes to set up. They contain a 

standard keyboard to enter data and attach to a TV monitor 
to display results. Some are truly personal- battery- 
operated, and hand -sized, they travel in your coat pocket, 
look like language translators, but are complete, program- 
mable computers. With the addition of micro -bubble 
memory devices that permanently store millions of pieces 
of data, these tiny computers may become as power- 
ful as any desk -top system now in use. 

Programming the new computers has been simplified. Each 
contains a language -an internal program that teaches the 
computer English words such as PRINT, RUN, STOP. Each 
is a command the computer will understand and perform. 
You can learn to perform simple tasks in minutes, complex 
programming in a few hours. 

The results of your program will vary, depending upon the 
computer. While all will display letters, words, and numbers, 
many also have graphics capability. With this feature, the 
computer can draw -charts, graphs and pictures appear 
on the TV screen in vivid color. 

Besides your programming, a computer will accept pre- 
packaged "canned" programs that instantly instruct it to 
perform any of hundreds of tasks. One program may com- 
pute your income tax in various ways for the best "bottom - 
line." Another may set up a home budget system or 
provide financial investment information. Still others store 

Home computers also have graphic capability -can draw 
charts, graphs and pictures in full color on your T V screen. 
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Ocean Way Recording, Hollywood. CA 

For the Pro at Home. 
We've been perfecting profes- 

sional sound reproduction for almost 
half a century. From the famous 
Voice- of- theTheaterTM to our studio 
monitors and large floor- standing 
models, Altec Lansing is continuing 
a tradition of creating significant 
advancements in speaker technology. 
And now we've taken the most recent 
professional sound innovations 
and put them into our new speakers 
for the house, our models 4, 6 and 8. 
As a result, you can hear what 
has made Altec Lansing a long time 

vorite in studios, theaters and 
on s and stages from coast to coast: 
Crisp, clear sound realism. 

Profess 1 

features for the home. 
Here are sot w 

of the acoustic 
innovations featured 
by our new speakers: 
The Altec Tangerine: a revolutionary 
radial phase plug that brings out 
all the high frequencies blocked by 

standard circumferential phase plugs. 
It works with our new LZT (Lead 
ZirconateTitanate) ultra high - 
frequency compression driver that 
replaces magnets and voice coils with 
a state -of- the -art semiconductor for 

super clean sound. 
Another important professional 

feature is our Mantaray® constant 
directivity horn that expands your 

listening "sweet spot" well off 
to the sides of the speakers. 

We've also developed a dif- 
ferent approach to a cross -over 
network design that minimizes 
distortion and improves high - 
frequency response. In addition, 
each of our new models is 
equipped with an Automatic 
Power Control to protect the speaker 
from power overloads without 
shutting off the sound. 

There's also a new look to our 
new home speaker line. We use rare 
Endriana wood from the South 
Pacific for our speaker cabinetry 
which highlights an unusually rich 
woodgrain and exhibits extraordinary 
acoustic properties. 

Of course, there's a lot more to 
our speaker designs than these new 
enhancements. The sum total of 

many years spent in speaker 
research and development is 
incorporated in our home models. 

Sound experience in 
a Free brochure. 

If you'd like to learn more 
about all the professional features 
we've built into our new line, write for 

our free brochure"A New Generation 
of Speaker Systems for the Home:' 
Better yet, visit your nearest Altec 
Lansing listening room and find out 
how we adapted our professional 
sound quality to the environment of 
your home. For the name of your local 
dealer, call toll -free (800) 528 -6050, 
Ext. 730; in Arizona (800) 352 -0458 
Or write: Altec Lansing International, 

1515 S. Manchester 
Ave., Anaheim, 
CA 92803. 

ALT EC 
LANSING 

CIRCLE NO. 
ON FREE INFORMATION CARD 
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and retrieve data -phone numbers, addresses, etc. 
Computers also work in tandem with external devices. 

They control pr nters to make a permanent paper record 
of what's seen on a TV screen. In micro-seconds, disk -drive 
systems save and retrieve thousands of pieces of data for 
the computer to use. Speech processing systems let you give 
the machine atdible commands; synthesizers allow it to 
talk back -in its own voice -or compose its own music. 
Remote control devices even permit a computer to op- 

erate the lights and pliances in your home. 
By controlling a /modem (modulator /demodulator) a 

unicate with other computers over a 
The potential is mind -boggling! 

umber of such computer services avail - 
e of them, attach your computer to the 

computer can corn 
standard phone lin' 

Now, there are a 
able for use. Dial ar 

The Wall S:reet Journal hastens story text between type- 
setter aPd printer via satellite. 
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Video cassette re- 
corders have changed a lot 
in the last few years. New 
features like six -hour re- 
cording, slow motion and 
freeze frame have added a 
great deal to home 
recording. 

But there's one draw- 
back. To utilize these new 
features, you must operate 
your cassette recorder at a 
slower speed. And this 
places increased pressure 
on the videotape, which can 
cause the magnetic oxide 
particles on the tape's sur- 
face to loosen and even- 
tually fall off. Once this 
starts to happen, a loss of 
picture quality isn't far 
behind. 

At Maxell, we've 
always been aware that a 
video cassette recorder can 
only be as good as the tape 
that goes in it. So while all the video cassette 
recorder manufacturers were busy improving their 
recorders, we were busy improving our videotape. 

The result is Maxell Epitaxial HG, the first 
high grade VHS videocassette. In technical terms, 
there are several significant differences between 

FIRST 
GRADE 

EOTAPE. 
our high grade and regular 
videotape. 

For one thing, our 
oxide particles are smaller 
and more densely packed 
on the tape surface. Which 
is why we have a better fre- 
quency response and signal - 
to -noise ratio, especially at 
the slower recording speeds. 

And, because of our 
unique binding process and 
calendering system, the 
oxide particles on Maxell 
HG stay put. This drasti- 
cally reduces friction and 
video recorder head wear. 
So not only will you get 
better picture quality, but 
you'll be able to enjoy it a lot 
longer. 

All in all, no other 
home videotape can deliver 
better color resolution, 
sharper images or cleaner 
sound than Maxell HG. 

So if you own a VHS recorder, please 
remember one thing. If you want high 
grade picture 

Fil axe quality, you need 
a high grade 

IT'S WORTH IT 
tape. 

Mo.ell Gorpororion of Amen ca. 600rord Dnre. Moonachie. N J 07074 
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Introducing another Sony only. The MDR series open -air 
headphones. The smallest, lightest stereo headphones avail- 
able today. Or tomorrow. 

With our lightest at 40 grams, you will barely know you're 
wearing them. Yet the sound is a dynamite. 

Through a remarkable new audio 
breakthrough, our engineers have 
succeeded in reducing big -head- 
phone technology down to the size 
of your listening channels. 

The MDR series headphones' 
airy spaciousness delivers absolute 
clarity through an ultra -small driver 

unit that produces more than three times the energy of con- 
ventional circuits. And a new high -compliance diaphragm 
accurately reproduces the 20 to 20,000Hz bandwidth and 
improves low -range response. 

That means you can listen to the 
heaviest of music for hours. Lightly. 
And know that you're hearing 
every nuance of the original 
recording from deep bass to the 
highest treble. 

Listen to our new MDR series 
headphones. 
They're light. 
And heavy. 

STEREO HEADPHONES 

CIRCLE NO. 57 ON FREE INFORMATION CARD 
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One -Stop Component Center TM 

This is a partial listing of over 500 items 
available from authorized Jim -pak Distributors: 

TTL 
7400 2/ 85 
7402 2/ 85 
7404 2/ 85 
7406 2/1 19 
7407 2/1 19 
7408 2/ 89 
7410 2/ 85 
7414 99 
7417 2/1 10 

7420 2/ 85 
7447 1 19 
7474 69 
7475 79 
7476 69 
7485 19 

7486 2/1 19 

7489 2 99 

110444R 
7490 85 
7493 85 
74100 2 25 
74109 2/1 19 

74121 69 
74123 99 
74150 1 95 
74154 1 95 
74157 99 
74161 1 19 

74164 1 59 
74174 1 59 
74175 1 49 
74192 1 19 

74193 1 19 
74367 99 
74393 1 95 

GB100 Cer. Caps. (100) 2.95 
GB101 Mylar Caps. (60) 4.95 
GB102 Electrolytics (60) 4.95 
GB103 Tantalums (40) 4.95 
GB108 TTL IC's (50) 4.95 
GB110 Asst. LEDs (100) 5.95 
GB113 Trimmers (30) 4.95 
GB116 4.w Resist. (200) 2.95 
GB117 44W Resist. (200) 2.95 
GB120 SlideSwitch (25) 3.95 

GB123 Heat Sinks (30) 3.95 
GB127 Transistors (100) 335 
GB137 Cnokes (50) 3.95 
GB139 Term. Strips (40) 3.95 
GB140 Sper /Stndff (150) 2.95 
GB141 Washers (200) 2.95 
GB145 Lugs (130) 2.95 
GB154 10,2w Resist. (100) 2.95 
GB162 7 -Seg. Dsplys. (50) 5.95 
GB173 3/8" Pots. (100) 5.95 

fRRP LS Schottky I'MOP 
74LS00 55 74LS109 79 

74LS02 55 74LS123 . 1.95 
74 LSO4 69 74 LS138 . . 1.49 
74LS08 55 74LS139 . 1.49 
74 LS10 55 74LS154 . . . . 2.49 
74 L S 14 1 09 74 L S 157 . . . . 1.49 
74LS30 55 74LS161 . . . . 1.79 
74 LS32 69 74 L5174 . 1.79 
74 LS38 69 74LS175 . 1.79 
74 L 542 1 49 74 L S 192 . 1.89 
741_547 1 49 74LS193 . 1.89 
74LS48 1 79 74 LS221 . 1.95 
74LS73 79 74LS244 . . . . 2.49 
74 L S74 79 74 L S245 . . . . 3.49 
74L575 99 74LS367 . . . . 1.29 
74 L S85 1 95 74 L S374 . . . . 2.49 
74LS90 109 81LS97 249 

POTENTI OMETERS 

2 Watt @ 70 °C 
7/8" Slotted Shaft 

Linear Taper 

1K 5K 10K 
25K 50K 100K 
1 Meg 

CMU . . $2.95 

3/4 Watt @ 70 °C 
15 Turn Pot. 
Linear Taper 

100S2 50011 1K 
5K 10K 50K 
100K 500K 1Meg 

830P .. $1.79 

REGULATED POWER SUPPLY KIT 

Uses LM309K. Heat Sink 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to ±5V, ±9V and ±12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
3 %'x5 "x2 "H 

J E 200 $14.95 

SOCKETS id 
Low Profile 

8 pin LP . . . 2/.59 
14 pin LP . . . 2/.69 
16 pin LP . . . 2/.79 
18 pin LP . . . 2/.89 
20 pin LP . . . 2/.99 
22 pin LP . . .2/1.09 
24 pin LP . . . .79 
28 pin LP... .82 
36 pin LP . . . .99 
40 pin LP . . . 1.19 

Wire Wrap 
14 pin WW tin .75 
14 pin WW gold 1.09 
16 pin WW tin .79 
16 pin WW gold 1.19 
24 pin WW gold 1.69 
40 pin WW gold 2.75 
14 p. plug /cover 1.29 
16 p. plug /cover 1.39 
24 p. plug /cover 1.95 
+ molex p. /sockets 

4000 
4001 
4002 

/1141,1 CMOS IMP 
69 4030 
69 4040 
69 4044 

4006 1 95 4046 
4009 89 4047 
4010 85 4049 
4011 69 4050 
4013 85 4051 
4016 85 4066 
4017 1 49 4069 
4018 1 49 4070 
4020 2 19 4071 
4023 49 4081 
4024 1 29 4093 
4027 89 4511 

CONNECTORS 

79 
1 95 
1 39 
2 49 
2 75 

89 
89 

1 95 
1 19 

79 
79 
79 
69 

1 19 
1 95 

DESK TOP ENCLOSURES 

DTE-8 (Pictured) 
DTE-11 (Pictured) 
DTE-14 
DTE -HK (Case for JE600) . . . 

DTE -AK (Case for JE610) (Pictur 

$31.95 
34.95 
36.95 ..... 47.95 

ed) . . . 52.95 

DIODES & TRANSISTORS 
N751 2/ 59 2N2219A. . . .2/1.19 
N757 2/ 59 2N2222A. 2/.89 
N1188 2 69 2N2907A. 2/ 89 

N3600 5/ 99 2N3055 99 

N4001 4/ 59 2N3772 2 25 

N4004 4/ 69 2N3904 2/ 69 

N4007 4/ 79 2N3906 2/ 69 
N4148 10/ 99 2N4401 2/ 79 

N4733 2/ 69 2N4403 
N4734 2/ 69 2N5129 
N4735 2/ 69 2N5139 
N4742 2/ 69 2N5210 
N4744 2/ 69 2N5951 

2/.79 
2/ 69 
2/ 69 
2/ 79 

2/129 

DB25P D- Subminiature Plug 
DB25S D- Subminiature Socket 
DB51226 Cover for DB25P /S 
22/445E P.C. Edge 
UG88 /U BNC Plug 
UG89 /U BNC Jack 
UG175 /U UHF Adapter 
S0239 UHF Panel Recp. 
PL258 UHF Adapter 
PL259 UHF Plug 
UG260 /U BNC Plug 
UG1094 /U BNC Bulkhead Recp. 

3.95 
4.95 
2.25 
2.95 
2.19 
3.95 

.59 
1.49 
1.95 
1.95 
2.39 
1.49 

MR" LINEAR rir' 
LM301N . 

LM305H. 
LM307N 
LM308N. 
LM309K. 
LM310N. 
LM311N. 
LM317T . 
LM318N. 
LM319N. 
LM320 K-5 
LM7905T 
LM7912T 
LM7915T 
LM323K. 
LM324N. 
L M 337T . 

L M 339 N . 

. . . .59 LM7805T . . 

. . . 1.39 LM7812T . . 

. . . .75 LM7815T . . 

. . . 1.19 LM380N . . . . 

. . . 2.25 LM384N. . . . 

. . . 2.69 LM555N. . . 

. . . 1.49 LM556N. . . 

. . . 2.29 LM565N . . . . 

. . . 2.95 LM566N. . . 

. . . 2.95 LM567N. . . . 

. . . 2.25 LM723N. 
. . 1.75 LM741N. . 

. . 1.75 LM1310N 

. . 1.75 LM1458N . 

. . 5.95 LM1488N 

. . 1.29 LM1489N 

. . 2.29 L M 1800 N 

. . 1.29 76477N 

1.75 
1.75 
1.75 
1.49 
2.49 

.69 
1.49 
1.95 
1.95 
1.79 

.79 

.65 
2.95 

.99 
1.59 
1.59 
4.49 
3 95 

VIDEO CONTROLLER 

From 
View 

In :,ae .. 
Rea :: 

View 

J V C-40 
mo mi imo sm,me 

Discount 
ONE 

DOLLAR 
Discount Coupon 

OFFER EXPIRES 
DECEMBER 31, 1980 

Redeemable at 
participating JIM -PAK 
Distributors for $1.00 
discount on purchases 
of JIM -PAK components 
exceeding $1.00 

Ideal for all video 
games or remote 
control projects. 
Two mini. pots. 
40K ohm each. 
SPST push button 
control. Five -wire 
connection cable 
5' long. Rugged 
plastic case - 
1'h "H x 2 -3/8 "W 
x 4. 5/16 "L 

CAPACITORS 
Dipped Tantalum ELECTROLYTIC 

.1mfd @35V 2/.89 lmfd @50V 3/.69 
.47mfd @35V 2/.89 4.7mfd @SOV 2/.59 
lmfd @35V 2/.89 l0mfd @50V 2/.69 
2.2mfd @25V 2/1.09 22mfd @50V 2/.79 
3.3mfd @25V 2/1.19 47mfd @SOV 2/.89 
4.7mfd @25V 2/1.39 100mfd @5OV .59 

lOmfd @25V 1.19 220mfd @50V .69 
33m1d @25V 3.95 1000mfd 525V 1.19 

2200mfd @16V 1.39 

50V CERAMIC 
lOpf- .022mfd 4/.59 
.047mfd 4/.69 
.1mfd 4/.79 

100V MYLAR 
.001-.Olmfd 4/.79 
.022mfd 4/.89 
.047mfd 4/.99 
.1mfd 4/1.19 
.22mfd 4/1.29 

MICROPROCESSORS 
CPU (4MHz) 14.95 
8 Bit MPU 14.95 
CPU 7.95 
8 Bit I/O Port 3.95 
Bi- Directional Bus Driver 4.49 
Character Generator 12.95 
Tri -State Hex Buffer 2.25 
30K Baud UART 6.95 
88 -Key Keyboard Encoder 13.95 
4K Static RAM (300ns) 9.49 
16K Dynamic RAM (25005) 9.95 
8K EPROM 10.95 
16K EPROM (+5V) 19.95 

Z80A 
MC6800 
8080A 
8212 
8216 
2513/2140 
8T97 
AY-5-1013 
AV-5-2376 
2114-3 
M K4116 

$5.95 each 271 

1! 11111 =MI MI NM MI UM 111= 

im -pak Coupon 
electronic components GOOD FOR 

ONE DOLLAR 
DISCOUNT 

on purchase of any 
JIM -PAK PRODUCTS 

at participating Distributors 

Mr. Distributor: Jim -Pak 
will accept this coupon 
for one dollar credit 
when returned to us with 
your regular orders. ONE DOLLAR 

One Coupon Per Customer 
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trs -80 memory 

that are applied to the chips. For dy- 
namic memory devices, it is necessary 
only to apply all possible row address 
combinations to the chip to refresh all 
memory locations. This ins-only refresh 
is achieved in less time, and since the 
Mux and cs pulses are absent, the chip 
is not enabled. 

The Z80 CPU includes built -in re- 
fresh circuits for Rñs -only refresh of the 
chips, this refresh occurring in the latter 
part of the opcode instruction fetch cy- 
cle, which is a special memory access 
period. Furthermore, refresh occurs 
while the CPU is decoding the fetched 
instruction, effecting hidden refresh. 
(For complete details, refer to the Zilog 
Z80 Technical Reference Manual and 
device specification sheets.) 

Circuit Operation. Referring to Fig. 
2, address decoder IC17 is a 4 -line to I6- 
line decoder that senses address lines 
A 12 through A15. All decoder output 
lines at pins I through 11 and 13 
through 17 are at a high logic level until 
Rns appears and enables the decoder 
through strobe line G 1 at pin 18. At this 
time, one of the 16 output lines goes low 
exclusively, depending on the value of 
the four address input bits. 

Assume that the CPU issues hexadec- 
imal address 8000, the next address fol- 
lowing the end of the TRS -80's resident 
16K of memory. Address decoder IC17 
"sees" 8 (binary 1000) at inputs D, C, 
B, and A in that order. The 8000 output 
at pin 9 goes low and remains low 
through address 8FFF. On the next 
higher address (9000), pin 10 goes low 
exclusively and remains low through ad- 
dress 9FFF, and so forth. 

Notice that, in each step, the low - 
order address lines run through the 
range of 000 through FFF (4096 ad- 
dresses). Hence, the decoder can exclu- 
sively select any one of 16 4K memory 
blocks over the total possible 64K of 
memory space. However, on -chip ad- 
dress decoders of a selected memory 
block decode only the address range of 
000 through FFF while depending on 
the external address decoder to establish 
block location in memory space. 

Multiplexer switches IC13 and IC14 
are controlled by the Mux pulse through 
the S control lines of the devices. Refer- 
ring to the symbolic spst switch shown 
on IC13, all "switches" are in position 0, 
with Mux resting low to allow address 
bits AO through AS to pass to the 
RAMs. When Mux goes high, all 
switches move to position 1 to pass bits 
A6 through A 11 to the chips. The multi- 
plexers also buffer the address lines. 

The memory circuit is powered by a 
regulated 12 -volt source that in turn, 
powers 5 -volt regulator IC18. Supplying 

a small bias current to the RAMs, the - 5-volt source is obtained from a 
charge -pump circuit formed from IC19, 
a 555 timer that delivers a square wave 
to the charge -pump circuit connected to 
pin 3. Regulation of the charge pump's - 5-volt dc output is provided by D6, 
while D3, D4, and D5 provide reverse 
voltage protection and D7, D8, and D9 
give some over -voltage protection. 

RAM Kit Installation. We used a 
modified version of the TRS -80 disas- 
sembly instructions that are included in 
the computer's Technical Reference 
Manual to access the 4K RAMs. The 
procedure is as follows: With bottom 
screws removed and computer in its nor- 
mal operating position, remove the top 
to reveal the keyboard. Next, hinge the 
keyboard to a vertical position, taking 
care to avoid strain on the short ribbon 
cable, and remove the five rubber spac- 
ers to free the main board. Lower the 
keyboard to the table top and rest it on 
its keytops. In a similar manner, hinge 
the main board outward and place it on 
the inverted keyboard. Reverse the pro- 
cedure to reassemble. 

We used the Jameco TRS -l6K RAM 
kit which contains eight UPD416 
(MK4I16) high -speed RAMs and in- 
structions for installation. Since the 
chips are easily damaged by static elec- 
tricity, we recommend that you connect 
an earth ground wire to the main board 
circuit, and connect yourself to earth 
ground through a 250,000 -ohm resistor 

and a wire running to a metallic wrist- 
watch strap. Stay clear of ac lines and 
equipment! Use a dot of fast -drying 
white paint to mark the pin -1 position of 
each DIP shunt and 4K RAM socket 
location. 

Remove the somewhat fragile DIP 
shunts, and replace with substitutes, 
such as 16 -pin DIP headers, jumper 
wired according to instructions supplied. 
The DIP shunts and RAMs extract with 
difficulty, so go easy. As you remove 
each RAM, push it into black conduc- 
tive foam plastic. Then install the 16K 
RAMs, being sure to orient them prop- 
erly in their sockets. 

If you don't have a similar system, 
you can assemble the plug -board system 
shown in Fig. 3 as follows: Install three 
Vector No. R644 -3 44- contact recepta- 
cles on 41/2" X 6" perforated board 
drilled as required. Bolt Vector No. 
BR27D card guides and receptacles to 
the board and slide the Wire -Wrapped 
assembly into the 51X -1 aluminum 
frame. The memory board operates off a 
regulated 12 -volt power supply, which 
can be mounted on a vertical plate 
bolted to the frame as shown. (If you 
aren't planning to use a plug -board sys- 
tem at this time, assemble the circuit on 
a Vector No. 8802 Circbord that has 
etched buses on one side of the board, 
and slide the board horizontally into the 
aluminum frame.) 

Fig. 3. The plugboard system used 
can accommodate three boards 
and has its own power supply. 

60 POPULAR ELECTRONICS 
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Use only a short ribbon cable to inter- 
connect the computer and expansion 
system. Connect a 6" length of 40 -con- 
ductor ribbon cable to a TRS -80 card 
edge connector. For reduced crosstalk, 
overlay one side of the cable with alumi- 
num foil. Then connect bare wire pig- 
tails to the connector's ground lugs and 
tape the pigtails to the foil. Omit any 
connection to TRS -80 5 -volt line 39. 

If you prefer a disconnect at the plug - 
board system, cut a preassembled 40- 
conductor female IDC ribbon cable to 
length and solder to the edge connector. 
Install two rows of No. T46 -5 -9 wrap 
posts into the perforated board with pin 
faces in square alignment to accept the 
female IDC plug. 

The plug board shown is a Vector No. 
4494 44- contact board with etched 
ground and supply planes on opposite 
sides. Assign the +12-volt supply to one 
of the spare bus lines. Install the sockets 
for the multiplexer and buffer ICs in the 
first two socket tiers near the card fin- 
gers and install the RAM sockets in the 
third and fourth socket tiers. This leaves 
ample room for another bank of eight 
memory devices. Do not install the ICs 
in their sockets until told to do so! 

Charge -pump components can be in- 
stalled on a DIP header and plugged 
into a single socket as shown. Install 
small bypass capacitors with minimum 
lead lengths. (In the prototype, some by- 
pass capacitors were connected directly 
to socket -wrap posts.) The board is pref- 
erably chain -wrapped using the Vector 
No. P180 Slit -N -Wrap or similar tool. 
To keep crosstalk low, avoid bundling 
the wires. 

When 20K of RAM isn't enough, you 
can easily install 16K RAMs on the ex- 
pansion board to obtain a total of 32K of 
memory. To do this, first break the wire 
at point Y (see Fig. 2) to RAM pin line 
13. Remove address line A6 from pin 3 

of IC13 and connect address line A13 to 
pin 3 of IC13. Wire lines A6 and Al2 to 
IC14 as shown, and connect pin 4 of 
IC14 to RAM pin line 13. Remove the 
connection from pin 9 of IC17 and wire 
it to pin 6 of IC16. Assuming there is 
16K of RAM inside the TRS -80, con- 
nect the four input pins of active -low 
OR gate IC16 to pins 9, 10, 11, and 13 

of IC17 in any order. 
After checking your wiring for errors 

and shorts, install only IC19, apply pow- 
er, and check that the proper supply 
voltages appear at the appropriate sock- 
et pins. Disconnect power. Then install 
the remaining ICs, taking precautions 
with the MOS RAMs. 

Checkout. You can check the 16K of 
RAM installed in the TRS -80 by run- 
ning the "Function and RAM test" pro- 

CKMEM PROGRAM 

ADDR CODE MNEMONIC REMARK 
4400 21 18 44 LD HL; 4418H INITIALIZE POINTER 

4403 OE 01 LD C, 01H TEST PATTERN BUFFER 

4405 71 LD (HL), C WRITE PATTERN IN LOC. 

4406 06 08 LD B, 08H SET LOOP COUNT TO EIGHT 

4408 CB 06 RLC, (HL) ROTATE LEFT CIR. IN MEM 

440A CB 01 RLC, C AND IN REGISTER C 

440C 79 LD A,C GET TEST PATTERN AND 

440D BE CP (HL) COMPARE 

440E 20 05 JRNZ, 5 EXIT ON MEM ERROR 

4410 10 F6 DJNZ, -10 ELSE LOOP TILL DONE 

4412 23 INC HL POINT TO NEXT MEM LOC. 

4413 18FO JR, -16 LOOP TO CONTINUE TEST 

4415 CD 91 40 CALL, 4091H STOP IN TBUG 

grams listed in the TRS -80 User's Man- 
ual. Running time is about 12 minutes. 
Next, with the power disconnected from 
both the TRS -80 and expansion module, 
connect the two together. Power -up first 
energizing the expansion system and 
then the computer. On typing the com- 
mand PRINT MEMORY, 19,967 should ap- 
pear on- screen. If not, deenergize the 
TRS -80 for 10 seconds and try again. If 

The memory expansion system mounted 
on a 4494 plug board. There is room 
for eight additional RAMS if desired. 

the computer still won't function prop- 
erly, power down and check for bus line 
shorts. (If the program prints out RAM 
error immediately, look for wiring er- 
rors.) If the test program runs well into 
the test but stops at random times, the 
most likely cause is noise or crosstalk. 
A short ribbon cable, low -impedance 
ground and supply lines, and adequate 
bypassing are required. 

Users of the TRS -80 TBUG ma- 
chine- language monitor have the option 
of placing the 4K of RAM at the far end 
of memory. This obviates the need to 

revise machine language programs lo- 
cated at the far end of memory when 
you add more memory. A DIP switch 
can be used to select either pin 9 or pin 
17 of IC17, allowing instant movement 
of the 4K block to the far end of memo- 
ry. On powering up when using memory 
beginning at F000 always energize the 
TRS -80 first. Typing PRINT MEMORY 

should now yield 15,871 on- screen. 
With any use of the RESET button, 

always type in PRINT MEMORY. For rapid 
memory checks and troubleshooting, use 
machine language program check mem- 
ory CKMEM, which runs through 20K 
of memory in 5 seconds. You may wish 
to acquire the TBUG monitor for high- 
speed memory tests if for no other rea- 
son than to run CKMEM. 

Check Memory Program. Thé 
CKMEM program gwen in the table 
writes a test pattern of a single 1 bit into 
a memory location and reads back the 
stored pattern for a comparison test. Ro- 
tated left circularly, this 1 bit is used to 
check all bit positions. Whenever a mis- 
match or RAM error is encountered, the 
program exits to TBUG monitor control 
and register pair HL holds the address 
at mismatch. 

Entered as listed in Level I machines, 
the CKMEM program begins testing at 
address 4418 as shown in the first in- 
struction. No changes are required to 
relocate the program in memory, apart 
from starting address initialization. The 
program can be used to fill memory with 
Os by changing the second instruction to 
OE 00. To check 4K of RAM at the 
remote end of memory, change the first 
instruction to 21 00 F0. 

Program CKMEM may miss certain 
address -line wiring errors of the RAM 
board that are caught by the TRS -80 
RAM test program. Either program will 
catch bad chips. Program CKMEM and 
TBUG monitor commands simplify iso- 
lation of a bad RAM, but don't be too 
quick to condemn a chip until it is prov- 
en defective by direct substitution. Once 
the whole system is up and running, you 
are ready to broaden your programming 
horizons with a system that has enough 
RAM to run sophisticated software. 0 
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BY LAWRENCE R. LAFLER 

R Low -Cost 
Emergency 
Broadcast 

System 
Monitor 

Add -on circuit monitors 
the output of a broadcast 

receiver and sounds an 
alarm when an EBS 

warning signal is received 

T,IF rather `per% ice t,nd 
the C ivi! Defense .Agency. in con - 

junction with loynt1 broadcasters rind 
other authorities. maintain an emergen- 
cy wir:ning sestet alert the public in 
case of impending natural disaster or 
national defense emergency. This sys- 
tem consists of a netaurk i AM and 
f Al radiastatioas that w -11 interrupt 
their nor nal programs to broadcast an 
emergcnyy bullerin immediately after 
an ot1 cial severe uc'aiher or Civil De- 
fense warning is issued. Vol have. proba- 
bly heard tests of this emergency broad- 
cast system (EBS) on local radio sta- 
tions. Dicing such tests, and in the eserri 
of an actual alert participating stations 
breadeas a special ts+o -tore signal used 
to activate ssarnìna devices at other ra- 
dio statu ns and at regional Civil De- 
fense offices. 

For less than you can build a 

circuit that will respond to the EBS 
alerting s goal. This project receives sig- 
nals from the earphone jack of a stan- 
dard broadcast receiver and, in response 
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"Satellites ... giant switchboards in the sky, silently accepting and sorting radio 
frequencies from one direction and sending them off in another." 

phone with a modem, and you'll be in touch with thousands 
of programs and data banks. Get national and international 
airline schedules, make vacation reservations, order gifts, 
read the latest news over AP and UPI wire services, or 
send correspondence over electronic mail channels. It's 
easy to see how home computers will change the way we 

live! 
Shopping could become unnecessary, as could money and 

credit cards. Newspapers and magazines may be delivered 
electronically with immediate updates as they occur. We 

may no longer have to travel to work ... and the postal 
department may never get another letter to lose! 

Sound improbable that a "machine" could cause such 
massive changes? In five years, some experts predict, one 
out of every four homes will have a computer terminal or 
control unit that will modify living habits for the better. 
Implementing a host of commercial developments bubble 
memories, fiber optics, et al will make the shape of 
tomorrow's world feasible. 

C' /T CI I IT I_1,' 
1_1 n I I_ I_ Lill_ LI 

In 1957, the world was to learn of a new page in science. 

A sphere, no larger than a basketball, had been put into 
orbit. Its message to radio listeners? A simple "beep" that 
sounded once a second indicating it was alive. Its message 
to visionaries? Vast, dependable, worldwide communications 
in less than a decade. 

By 1965, the US had launched the Early Bird, a satellite 
capable of relaying 240 phone calls or one TV broadcast, 
the first of over 30 such communications satellites 
(comsats) now fixed over the earth. 

Since then, satellites have become a standard link 
in all our conventional communications. Make a phone 
call from state to state, and the odds are your voice will 
have traveled some 45,000 miles through a satellite 
before reaching your party's ear. For television, "live 
via satellite" has meant instant and simultaneous view- 
ing for millions of people throughout the world. Satellites 
such as Comstar handle some 18,000 phone calls and 

dozens of TV channels at one time. They're giant switch- 
boards in the sky, silently accepting and sorting radio 
frequencies from one direction and sending them off 
in another. 

What of the unconventional? For that, satellites both 
aid communications, and sometimes create a totally new 
form of media. At the push of a button, NASA meetings 
can include members from all over the country. Each 
participant sits in his own teleconferencing room, able 
to see and hear all others via satellite. 

In addition to visual and audible human communication, 
satellites can have a tremendous effect on machine com- 
munication. Smart machines -from computers to photo 

copiers -are no longer restricted to the relatively low data 
rates imposed by phone lines. Data, which take hours 
to send over a phone line, will move in literal seconds 
through a satellite network. in addition to being faster. 
it car be cheaper, and is =ast becomirg practical. 

Electronic mail can be sent from the desk of one company 
executive to another anywhere in the country in seconds. 
The "writing" is done on CRT screens linked to the company 
central computer. Depending upon the u -gency, it is sen: 
instantly or held in storage to be batched with others for a 

mass "mailing." 
For news services such as AP and UPI, speed is essential. 

Both have satellite capability for instant text distribution 
and the Wall Street Journal Fastens story text between 
typesetter and printer via satellite. 

Sa:ellite communication also has many direct effects 
on us. Home Box Office supplies TV viewers with f rst- 
run movies on home television sets. The distribution net- 
work? Satellite. The "Superstations" have turned the heads 
of more than one commercial TV network executive Over- 
night. small TV stations, through access to satellite dis- 
tribution, become major rivals to established networks. 
Ted Turner, owner of the first Superstation out of Atlanta, 
estimates some 2.5 million people are now tuned in to his 

system and expects three times that many by the middle 
of 1981. 

TV- via -satellite can ofer a more personal touch as it 
did diring the Republicar convention in Detroit. While net- 
works carried the events of national interest, reporters 
from three independent news affiliates were beaming ir- 
dividual state views to local stations over 3 Westar satellite. 

In :he near future, this personal touch may prove :o be a 

twist of technological fate. 5nce the beginning, satellite 
comnunication has been thought of in 3Iobal concepts - 
thousands of miles of space brought in_o nirror view by elec- 

tronic servants. Even the technology of tocay's sophisticated 
craft support that use. Relatively km levels of energy 
beam earthward in a scattered array to be picked up by 
giant signal -gathering àishes which re -focus the energy 
into sophisticated electronics for practical use. 

But looking to the future . . it seems that satellite 
communication may give us a closer. more personal view 
of oi.r immediate concerns. Two areas of technology Naha 
that possible: superior receiving elect-onics packages nave 
greatly reduced the size of the antenna needed to capture 
signals. (A 10 -foot diameter dish can be used in lieu o= the 
100 -foot requirement established earlier.) Add to this the 
dramatic drop in cost for state -of- the-art components, and 
the result is a do-it -yourself backyard ground station. The 

cost? $5000 and up ... and it's available from a catalog! 
Tests have been successfully completed using super nigh - 

frequency, high -powered satellites. Canada, the U.S_ and 

Japan have a joint venture in CTS, z communications 
satelite capable of broad: asting directly to your TV set. The 
antenna? A desk -top dish that measures just under two 
feet across. The down -lirk necessary fits in your hanc and 
is planned to cost under $ 500! O 
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Educator, Entertainer, A 
Your Challenger 
Personal Computer. 

Through the miracle of modern 
technology, a complete computer as 
powerful as the multimillion dollar 
room -sized computers of a few years 
ago can be put in a package the size of 
a typewriter and sells for as little as a 
color television set! 
Through its years of microcomputer 
experience, Ohio Scientific has effec- 
tively channeled this tremendous 
computer power into a "friendly" 
computer with hundreds of personal 
uses, via a huge software library 
of programs for a broad range of 
personal, home, educational and 
business use. 

This available software allows you to 
use and enjoy your computer without 
becoming an expert. The Challenger, 
however, is a powerful, general 
purpose computer which can be pro- 
grammed in several languages by 
those who choose to. 

Here are just a few of the popular uses 
of an Ohio Scientific 
Challenger 
Computer: 

Education 
The personal 
computer is 
the ultimate 

educational aid because it can enter- 
tain while it educates. Software 
available ranges from enhancing your 
children's basic math, reading and 
spelling ability, through tutoring high 
school and college subjects, to 
teaching the fundamentals of com- 
puters and computer programming. 

Entertainment 
Many of the Challenger's games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abilities. But, entertainment 
doesn't stop here. The Challenger's 
graphics capabilities and fast opera- 
tion allow it to display action games 
with much more detail than the best 
video games, providing spectacular 
action in games such as Invaders, 
Space Wars, Tiger Tank and more! All 
popular sports such as golf, baseball 
and bowling are available as simulated 
computer games as well as many 
conventional games such as chess 
where the computer plays the role of a 

formidable opponent. 

ccountant. 
Accounting 
Your Challenger computer can keep 
track of your checkbook, savings 
account, loans, expenses, monitor your 
calorie intake and your biorythms. 
If you are involved in a business, you 
can use it to do word processing; ac- 
counting, inventory control, order pro- 
cessing, customer lists, client records, 
mailing labels and planning. 

And more: 
This may seem like a lot of uses, but it's 
only the tip of the iceberg for a general 
purpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break -ins. Furthermore, it can commu- 
nicate with you, with other computers 
and the new personal computer infor- 
mation services over the telephone. 
In fact, the uses of general purpose, 
personalized computers are expand- 
ing daily as more and more people 
discover the tremendous capabilities 

of these new 
technological 
wonders. 

Ohio Scientific 
offers you four 
personalized 
computer sys- 
tems starting 
at just $479. 
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For a free 
catalog and 

the name of the 
dealer nearest you, call 
1.800. 321.6850 toll free. 
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Low -cost digital indicator displays total playing time 

OW VA\Y CDJ AR 
PHONO 
STYLUS? 

ALMOST every hi -fi phono stylus 
is made from the hardest sub- 

stance known to man -diamond. Even a 
diamond stylus, however, will become 
appreciably worn after a given number 
of hours of use. Keeping track of the 
number of playing hours a stylus has 
accumulated -and thus indirectly the 
degree to which it has become worn -is 
important for two reasons. Using a worn 
phono stylus dramatically reduces play- 
back fidelity and can cause catastrophic, 
permanent physical damage to the 
grooves of a vinyl recording. 

Presented here is a simple, inexpen- 
sive project that logs the number of 
hours a stylus has been used. This infor- 
mation is displayed at the push of a but- 
ton on a four -digit, seven -segment LED 
readout to the nearest tenth of an hour. 
The low construction cost of this proj- 
ect-$50 or less -makes it an ideal so- 
lution to the problem of monitoring sty- 
lus use. With it, you will eliminate both 
the risk of using the same stylus too long 
and the needless expense of replacing it 
too soon. 

ON YO 

BY DENNIS BOHN 

About the Project. One principal 
design goal was to produce a circuit that 
would provide as accurate a count of 
actual stylus playing time as possible. 
This immediately ruled out the use of 
any scheme involving the sensing of the 
amount of time that the turntable was 
simply on. What was required was a 
method of determining the amount of 
time that the cartridge would actually 
be generating an audio output for subse- 
quent processing by the phono preamp. 
This is the approach that was taken in 
the project described here. 

The project is shown schematically in 
Fig. 1. Because there is no easy access to 
the output of the phono- preamp stage 
(apart from the fact that most equip- 
ment warrantees would be voided by any 
such tampering), the stylus timer begins 
with its own RIAA phono preamplifier. 
The audio output of one of the car- 
tridge's channels is tapped at the stereo 
system's phono- preamp input by means 
of a Y connector /adapter and a short 
patch cord. Sensing the input signal of 
only one audio channel was deemed suf- 
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ficient for the accuracy required. It is 
highly unlikely that long periods of time 
will exist in which there is a total ab- 
sence of signal in one channel of a typi- 
cal stereo disc. 

The output of the phono cartridge is 
applied to AUDIO INPUT jack J1. One 
megohm of resistance (RI) and 20 pF or 
less of parasitic shunt capacitance com- 
prise the input impedance of the project. 
This means that there is no additional, 
significant loading of the cartridge. 
Therefore, the stylus timer's input net- 
work does not appreciably alter the 
loading and hence sonic performance of 
the phono cartridge. 

Operational amplifier ICI boosts the 
level of the input signal and, with the 
help of R2, R3, C2 and C3, provides 
RIAA playback equalization. Because 
the op amp is powered by a single -ended 
supply, dc level- shifting of the input sig- 
nal (performed by C5, R5 and R6) and 
capacitive input coupling (furnished by 
CI) are required. Output signals from 
ICI are directly coupled to the nonin- 
verting input of IC2D, which is one - 
fourth of an LM339 quad comparator. 
This stage is operated in linear fashion 
as an op amp with transistor QI inside 
the overall feedback loop. Resistors RIO 
and RI determine the bias of Ql. Re- 
sistor R7 and capacitors C6, C7 and C9 
furnish frequency compensation to en- 
sure stability. 

The 20 dB of gain provided by IC2D 
and the 40 dB of gain supplied by ICI 
(at 1 kHz) boost the input signal to the 
level required by the half -wave rectify- 
ing and averaging network D4, CI1, and 
R13. The amplified input signal is con- 
verted into a positive dc voltage ap- 
pearing across capacitor Cll, which 
charges rapidly and discharges slowly 
through R13. 

Comparator IC2C accepts the dc volt- 
age appearing across Cl I and compares 
it with the reference of approximately 
100 mV generated by RI7, R18 and 
C12. Resistors R14 and RI5 provide 
hysteresis to stabilize the comparator. 
The output of this comparator is applied 
to the noninverting input of comparator 
IC2B, while the inverting input receives 
a shaped timebase signal derived from 
the ac power line. Transformer TI sup- 
plies a low- voltage 60 -Hz sine wave to 
low -pass filter R19C13, whose output is 
attenuated by voltage divider R20R23. 
The attenuated sine wave, converted 
into a square wave with a dc offset by 
IC2A, is applied to the inverting input of 
comparator IC2B. 

This comparator passes timebase 
pulses when audio from the cartridge 
drives the output of IC2C high. Time - 
base pulses then reach the CLOCK input 
of the first section of dual D flip -flop 
IC3. The mismatch between pull -up re- 
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JI 
AUDIO INPUT 
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56pF 

+ 6.2V 

6 2V 
.00336E 
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27K 
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.00276F 016 
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FoF 
C5 

IOOµF 

+6.2V 

R5 
IOOK 

OOK 

C6 
IyF 

.0016F 

+ 
C8 
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R8 
IK 

DISI=NSA1541A 
ICI =LM301A 
IC2=LM339 
IC3 =CD4013 
IC4=CD4059 
IC5=74C925 

01-05 = 2N5210 
06=2N5086 

CI3 
.Oi6F 

RII 
IOK 

+I 
CIO 

IOAF 

R12 
100 R13 

10K 

R15 

RI7 
6.8K 

+ + 

C9 C11 C12 
0056F 1oo6F 1006F 

+ 6.2V 

R23 R24 
27K 

R22 
IM 

R19 R20 
IOOK 33K 

DI 
IN4001 

+ 6.2V 
o D3 

IN914 

3.3K 

R16 
IOOK 

RI8 
loon 

D2 
IN4001 

PARTS LIST 

B1 -4.2 -V mercury battery (Mallory TR- 
133 or equivalent) 

C1- 0.0033 -µF Mylar capacitor 
C2- 0.0027 -µF Mylar capacitor 
C3- 0.01 -6F Mylar capacitor 
C4, C8, C 10- 10 -1.F, 6.3 -V tantalum capac- 

itor 
C5, C11, C12- 100 -uF, 10 -V, radial -lead 

electrolytic 
C6- 0.1 -µF disc ceramic capacitor 
C7- 0.001 -µF Mylar capacitor 
C9- 0.005 -µF disc ceramic capacitor 
C13- 0.01 -µF disc ceramic capacitor 
C14- 100 -uF, 35 -V, radial -lead electrolyt- 

ic 
C15- 330 -µF, 6.3 -V tantalum capacitor 

(see text) 
C16 -56 -pF disc ceramic capacitor 
D1, D2 -1 N4001 rectifier 
D3, D6-1N914 signal diode 
D4 -1N34 germanium signal diode 
D5- 1 N4735 6.2 -V zener diode 
DIS1- Four -digit, common -cathode LED 

display (NSA 1541A or equivalent) 
IC1- LM301A operational amplifier 
IC2 -LM339 quad comparator 

R35 
33011 

IN473D5 5 

+ 

C14 
0O6F 

D6 
IN 914 

+ 
BI = 

4.2V - 
+VM 

C15 
3306F 

IC3- CD4013 dual D flip -flop 
IC4- CD4059 programmable divide -by -N 

counter 
IC5- MM74C925 four -decade counter with 

multiplexed four -digit, seven -segment 
output drivers 

J1-Insulated phono jack 
Q1 through 05- 2N5210 or equivalent npn 

silicon transistor 
Q6- 2N5086 or equivalent pnp silicon 

transistor 
The following, unless otherwise specified, 

are 1/4 -watt, 10 %/o tolerance, fixed car- 
bon- composition resistors. 

R1, R15, R22 -1 M52 

R2, R23 -27 kit 
R3 -470 k4 
R4 -330 S2 

R5, R6, R12, P16, R19, R26 -100 kSt 

R7 -10 0 
R8, R14, R21, R27 through R33 -1 kS2 

R9, R11, R 13 -10 kO2 

R10 -15 kit 
R17, R36 -6.8 kg 
R18 -10052 
R20 -33 k12 

R24, R25, R34, R36, R37 -3.3 k4 
R35 -33012, 1'2 W 
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+VM 
16 

s 

RESET 

t 12 

R26 
100K 

e 

ICE 

o e 7 

836 
6.8K 

R37 
3.3K 

S1, S2- Normally open, momentary-con- 
tact pushbutton switch 

T1 -24 -volt center -tapped, 40 -mA step - 
down transformer 

Misc.- Printed circuit board, IC sockets or 
Molex Soldercons, battery holder, fuse 
holder, suitable enclosure, Y phono -con- 
nector /adapter, shielded cable, phono 
plugs, hookup wire, line cord and strain 
relief, suitable hardware, solder, etc. 

Note -The following is available from 
TOLECO Systems, Box 401, Kingston, 
WA 98346: kit of parts consisting of all 
required integrated circuits, common - 
cathode LED display, and etched, 
drilled and plated glass -epoxy printed - 
circuit board, No. ST -1, for $29.95, 
plus $2.00 postage and handling in 
U.S., $4.00, foreign. Also available 
separately is the etched, drilled and 
plated glass -epoxy printed- circuit 
board, No. ST -2, for $8.95, postpaid in 
U.S. Washington state residents, add 
5.3 °o sales tax. No COD or foreign -cur- 
rency orders. The project as designed 
is suitable for use only in those areas 
whose power -line frequency is 60 Hz. 

Fig. 1. The audio input is 
obtained from one channel of 
the cartridge output to the 
phone preamp. It is then 
amplified and rectified and 
compared to a reference to 
create timed pulses and 
drive the digital display. 

sistors R16 and R24 holds the output of 
IC2B low in the absence of a signal from 
the cartridge. 

The timebase signal from IC2B 
passes to dual D flip -flop IC3, which 
functions as a divide -by -4 counter. A 
15 -Hz pulse train appears at the Q out- 
put of the second flip -flop in IC3 (pin 
13) when IC2B allows the clock signal to 
pass. This pulse train is applied to the 
input of IC4, which is programmed to 
divide the input frequency by 5400. The 
resulting output pulse train has a period 
of 6 minutes or 0.1 hour and appears at 
pin 23 of IC4 to clock four -decade coun- 
ter IC5. 

This chip contains not only counting 
stages but also seven- segment decoders 
and multiplexed display drivers. The 
outputs of IC5 drive not only the seven 
segment lines of DISI but transistors Q2 
through Q6 as well. The latter drive the 
digit and decimal -point cathode lines of 
the display. Their emitters are connect- 
ed together and to one side of pushbut- 
ton VIEW switch SI, the other side of 
which is grounded. No current flows 
through the LED display until the VIEW 

switch is closed. The elapsed stylus play- 
ing time is indicated in hundreds, tens, 
units, and tenths of an hour up to 999.9 
hours. When 999.9 hours have been tal- 
lied, counter IC5 resets to 000.0. The 
user can manually clear the counter by 
closing RESET pushbutton switch S2. Re- 
sistor R26 is the pull -down component 
for switch S2. 

A simple single- ended, full -wave sup- 
ply satisfies the project's power require- 
ments. There is no power on /off switch; 
line power should be applied continuous- 
ly so that the information stored in IC5 
is not lost. One simple way to do this is 
to plug its line cord into the audio 
preamplifier's or receiver's unswitched 
power socket. Mercury battery BI and 
steering diodes D3 and D6 ensure that 
the count stored in IC5 is not lost during 
power failures and during times when it 
is necessary to unplug the timer from 
the power line. Current drain of IC5 is 

low, making battery life at least as long 
as that of the stylus. It is good practice 
to replace the battery each time the sty- 
lus is replaced. Capacitor C15 is option- 
al and supplies power when both ac and 
battery power are lost. 

Construction. The high impedances 
and gains of the early stages of the sig- 
nal- processing chain make the use of a 
carefully designed printed- circuit board 
almost a necessity. An etching and drill- 
ing guide and component layout are 
shown in Fig. 2. To keep construction 
cost low, a single -sided pc board using 
several jumper wires was used. As long 
as the jumpers are as short as possible 
and are installed neatly, they need not 
be insulated. 
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After the jumpers are in place, install 
the resistors, and then the diodes -in 
the correct polarity. Molex Soldercons 
or IC sockets should be mounted on the 
board after the diodes, and then the ca- 
pacitors should be installed. (The polari- 
ties of electrolytic capacitors must be 
observed.) Finally, the transistors 
should be installed. Using a small - 
tipped, low -wattage soldering iron and 
small -diameter (No. 22 AWG or simi- 
lar), 60/40 rosin -core solder, make all 
necessary connections. 

When all pc components have been 
mounted on the board, use suitable 
lengths of shielded cable and hook -up 
wire to connect the appropriate foil pads 
to those components that are not 
mounted on the board. Connect the 
shield of the cable running between in- 
put jack JI and the input foil pads at 
both ends. However, use an insulated 
phono jack to prevent a ground loop 
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Fig. 2. Actual-size etching and drilling guide for the 
printed circuit board is above left, component layout at right. 

from arising. A suitable length of multi - 
conductor ribbon cable can be used be- 
tween the pc board and the display. 

The author's prototype is housed in an 
aluminum utility box that encloses 
everything except the LED display and 
the VIEW switch. These were mounted on 
a small piece of oak and interconnected 
with the boxed section by a length of 
multiconductor ribbon cable. This ar- 
rangement permitted the placement of 
the utility box behind the audio pream- 
plifier and the attachment of the oak 
display board to the rear of the turnta- 
ble. The RESET switch was mounted in- 
side the enclosure to prevent accidental 
switch closure and loss of count. 

The display used by the author is a 
four -digit calculator -type readout se- 
lected for small size and low current de- 
mand. However, almost any type of 
LED display can be used, so long as it is 
of common -cathode design and is corn- 

R6 
a 

AUDIO 
INPUT 

C'6IC3 

R3 1 

patible with multiplexing. Discrete -digit 
LED readouts can be used in this appli- 
cation if all pins corresponding to the 
same display segment (a, b, c, etc.) are 
connected together to the appropriate 
outputs of 105. Any available display 
color is acceptable. However, the use of 
a LED readout other than the one speci- 
fied might require a change in value of 
current -limiting resistors R27 through 
R33. Increasing the resistances will re- 
sult in diminished display current and 
brightness. Decreasing them will cause 
more current to flow and more light to 
be radiated by the display segments. 
The output drivers of ICS can source a 
maximum of 30 mA, so the lower limit 
of resistance for R27 through R33 is ap- 
proximately 100 ohms. 

Transformer Ti as specified is a 24- 
volt center -tapped component with a 
rated secondary current of 40 mA. The 
author's prototype has an actual current 
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demand of approximately 32 mA in 

either the STANDBY (SI open) or VIEW 

(SI closed) mode. In the latter, the flow 
of display current causes a decrease in 
current flow through zener diode D5. 
This is why the overall current demand 
remains constant whether the readout is 

glowing or not. If a display requiring 
more current is used, TI will have to be 
a component that can deliver more sec- 
ondary current. 

In any event, to minimize hum pickup 
and possible false time counts, the trans- 
former should be positioned as far away 
from the input stage as possible. Its 
leads should be routed along the oppo- 
site side of the pc board from the input 
cable or, even better, at the opposite side 
of the board and at right angles to the 
input cable. 

Installation and Use. For initial 
checkout, plug the line cord into an ac 
power socket and depress the VIEW push- 
button switch. The display should read 
000.0. If it indicates some other number, 
momentarily close the RESET switch and 
verify that the display returns to 000.0 
when the VIEW switch is closed again. 

Next, position the project near your 
turntable and preamplifier in such a 

way that the LED display can easily be 
seen. Make sure that the audio system is 

turned off. Then disconnect one of the 
signal cables running from the turntable 
to the PHONO input jacks of the system's 
preamplifier. Either the right- or left - 
channel output of the turntable can be 
used. Connect a suitable Y adapter to 
the unoccupied preamplifier PHONO in- 
put jack and plug the floating output 
cable from the turntable into one of the 
adapter's two phono jacks. Finally, con- 
nect one end of a patch cord to the 
remaining Y- adapter phono jack, and 
the other end of the patch cord to the 
project's audio input jack (J1). 

Turn the stereo system on and play a 
record for slightly more than six min- 
utes, verifying that the display reads 
000.1 hour when the VIEW switch is 
closed. If it does, return the tonearm to 
its rest position and unplug the project's 
line cord from the power socket. Wait a 
few minutes and reconnect the project to 
the ac power source. Depress the VIEW 

pushbutton switch once more. A readout 
of 000.1 hour on the LED display con- 
firms that the battery - powered memory - 
backup circuit is working. 

Finally, apply ac power t the stylus 
timer and to the audio system. Place the 

preamplifier's mode selector switch in 
its PHONO position, leaving the tonearm 
in its rest position. At the end of an 
hour, depress the VIEW pushbutton 
switch. If the display still reads an 
elapsed time of 000.1 hour, the project is 
not falsely counting the 60 -Hz power - 
line frequency. If a false count is indi- 
cated, reroute any ac line cords passing 
near the project's audio input jack. Also, 
check the audio cable's shield and the 
connections between the shield and the 
phono jacks. Grounding the metal enclo- 
sure to the audio system ground at one 
point only will also help keep 60 -Hz ac 
out of the high -gain stages of the timer. 
Repeat the test procedure to ensure that 
the false -count problem has been solved. 

Knowing the playing time of the sty- 
lus to the nearest hour or even ten hours 
is sufficient for replacement purposes. 
Contact the manufacturer of your car- 
tridge for his recommended stylus - 
replacement interval. If this information 
is not available, check spherical styli af- 
ter about 200 hours, elliptical styli after 
500 hours, and Shibata and similar 
types after 900 hours. Use a stylus - 
replacement microscope for making vi- 

sual inspections. If in doubt about re- 
placement, consult a dealer. 
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40 fer 53 _ 200- PRE -FORMED DISCS, caps w /lods fer PC usa, mixed velus., 1.28051 2.99 400 for 33 

100 for 53 _ 25-PLASTIC POWERS. 25 watt, nun pnp. 50-200 TO -220, 1082371 2.99 SO for 53 

40 for S3 100.2 WATT RESISTORS. films eft. some 5 %en, 1.6230 2.99 200 for $3 

40 for 53 24- LM -340T VOLTAGE REGULATORS. untested TO -220. may Incl. 024V, 146351 2.99 48 for $3 

120 I $3 125 -POLYSTYRENE CAPS, assorted types, styles, a gust, all goad, 1027291 2.99 250 fer 53 

8 for 53 100 -COILS CHORES, oast. Rif OSC, IF, and puking types. 1.62$3) 2.99 200 for $3 

100 for 53 SO-POWER TAB ISTORS. plastic NPN, TO-220. asst. types, unlsotd, (.2425) .... 2.99 100 fer $3 

S00 for $3 24- SKINNY TRIM POTS. multi a single turn. matt. velu., types. 1.8295) 199 48 for 53 

100 for $3 _ 75-LONG LEAD (DISCS, prime. marked caps. asserted material. 1.25961 2.99 
99 100 for 

53 

6O fer $3__; SO -TTLe, 7400 merles. Incl. gates, INp-flops, etc. untested. .62281 
0 for $3 

20 for 53 _, S -BRASS LOCKS, with kas. 1K" long, for doors, win , etc. .82531 2.99 
2.99 5 

010 

for $3 
20 for 53 250 -MOLE% SOCKETS, "an -a- strip make Your own pc sachets. 1.82551 

2 99 100 for $3 
200 for 33 SO -MINI POTS, pc style, single turn, assorted velues, 103345) 

2.99 30 for 53 
70 for $3 15 -JUMBO RED LEDS, 3V 10 rIA, 100% good material, red dom. lens , 1.33891 . 

99 4 for $3 
SO for 53_ 2 -SOUND TRIGGERS, sound sclivated .mp. SCR triggered, on 3 board, 1.36251 

1S for 53_ 40- TRANSISTOR SOCKETS, assortment may Include; TO. 19.5,64.3. etc, 1.3$45 2.99 80 for S3 

200 for S3 75 -CABLE TIES. 4 non -.lip whit. plastic. Ilk. Ty -wrap, 1.5210 2.99 250 for $3 

40 for S3 _ i50-FEEDTHRU CAPS. assorted typas a sis.., for RF. UHF, etc. 10888881 2.99 300 for 53 

30 for 33 - 175'/. WATT RESISTORS. asstd. carbons, turbo -filma, some Sers, 1.3797A) 2.99 350 for $3 

400 for $3 100- PLESSY CAPS, ceramic blocks In asserted sins a value. (8221) 2.99 200 for 53 

300 for S3-- 20 -HOBBY LEDS, asso.Nd typas colors, mostly dims, some good. 1.8225) 2.99 40 for 53 

100 for S3 - _ 100 -PC: HEAT &NRINK, slip-over type, shrink. S0 %, like Thermo -fit, 1.8230 2.99 200 for $3 _ 
6 for $3 25 -NE -2 BULBS. ..on, for 110 VAC. requires resistor, (not Incl.) 1.28131 2.99 50 for 53 

400 for $3- 100- METALLIC RESISTORS, mostly 1/2 wetter', asst. val. 1-5% tot 1.82301 2.99 200 for $3 

400 for $3 - 100 -POWERS POWERS, 3 to 7 watt power resistors. (WW1) 2.99 200 for $3 

60 for 33 15- CRYSTALS, .sorted types, some H6/11. some fregasnay marked. 1,42581 2.99 30 for 53 

S0 for 53 ISO.SUBMINI IF TRANSFORMERS, asst. may Include: mec. antenna. etc. 1.6250 2.99 300 for $3 

SO for 53 --'._ 60-SQUARE 0101 RESISTORS, prime real 450. ..I... grab 'am! 1.8281) 2.99 120 for $3 

12 for $3 2$ -MICRO MINI REED SWITCHES, 1' Ien0, for alarme. relay systems. etc. 1.82631 2.99 SO for 33 

48 for $3 .150 -PC: CAPACITOR SPECIAL, asst. myl... polys, micas, etc. 100% god, IÁ264) 2,99 300 for $3 

$0 ter S3 10- PUSHBUTTON ALARM SWITCH, SPST, mom . NC, w /hardware. 1.8387) 2.99 20 for $3 

12 for S3 -_ 500-PC.- HARDWARE SURPRISE. I' .) I lb. ..st. straws, washers. etc. 1.6271) '. 199 1000 for $3 

8 for $3- 20.9V BATTERY CLIPS. .nap connecter, coded, insulated leads, 1.82$6) 2.99 40 ter S3 

20 for $3- 3 -WATCH GUTS, Slunclien, LEO styla, assorted sises, IÁ267 2.99 6 for $3 

9 for $3 _ S -HEAVY DUTY LINE CORDS, white, 2 tond. 6 ft. . (.82921 2.99 10 for $3 

16 for 53= 20-SINGLE PIN LEDS, green, mitre style. 3V LOniA, 100%, (A213) 2.99 40 for $3 

16 fer $3_ '_ 30- LED /TRANSISTOR SOCKETS. '*929 19 ". 3 pc lofts, for TO- 5.I6,48,.IC. 1.62971 199 $0 for S3 

$ fer $3 200- PRECISION RESISTORS, %W, 1%, .lai 1.24281 
2.99 400 for $3 

20 for $7 
Send For Our FREE Catalog Today! 

Featuring the Largest Selection and the Lowest 
Prices on a wide variety of quality electronic 
products, including: Computer Peripherals, 
Solar Devices, Speakers, Audio Equipment, and 
much much more! Take advantage of our 25 
years as America's foremost supplier of dis- 
count electronics. 

For Faster Service 
Order By Phone 
1- 617 - 245 -3828 

ORDERING INSTRUCTIONS Poly PAN/ 
Check boxes in front of 2.99ers desired Total Amount of Order$ 
Indicate OTY Desired On Line To Left Of Box Please Add $3 for Postage & Handling 

Complete Coupon Section 
Cut Out Along Dotted Line and Mail Ad to 

Poly Paks 
P.O. BOX 942, PE 12 
SOUTH LYNNFIELD. 

MA. 01940 

Remember: Poly Paks means 

"GOOD STUFF CHEAP!" 

NAME 

ADDRESS 

CITY 

STATE LIP 
Enclosed Is O CHECK, O MONEY ORDER 
Charge my O MASTERCARD O VISA 

ACCT N EXP. DATE 

O Send me your FREE catalog 

CIRCLE NO. 56 ON FREE INFORMATFON CARD 

DECEMBER 1980 
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New from NRI! 
25"color TV that tunes 

computer, y p 
an entre evening!s 

entertainment. 
Just part of NRI's training in 

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

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

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

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

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

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

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

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

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology. 

Exclusive 
Designed-for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 
Master Course 

looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 

behind that pretty 
picture is a unique 
designed -for- 

learning chassis... 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 

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

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

how it interacts with other circuits. You 

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

your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply them as you assemble a fine 
AM/FM stereo receiver, complete with 

speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 

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

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

systems technician. 

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

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

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

video tape recorders and tape or disc 

video players. Your training covers just 
about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands -on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

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

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

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

Course that includes 
your personal 

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

NRI 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 
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Start learning and computing for only $129.95 with a Netronics 8085 -based 
computer kit. Then expand it in low -cost steps to a business /development system 
with 64k or more RAM, 8"floppy disk drives, hard disks and multi - terminal I /O. 

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

(Also available wired & tested, $1799.95) Imagine - for only $129.95 you can own the starting 
level of Explorer /85. a computer that's expandable into 
full business /development capabilities - a computer 
that can be your beginner system. an OEM controller. 
or an IBM- formatted 8" disk small business system. 
From the first day you own Explorer /85, you begin 
computing on a significant level. and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080A. It offers on- 
board S -100 bus expansion, Microsoft BASIC in ROM. 
plus instant conversion to mass storage disk memory 
with standard IBM- formatted 8" disks. All for only 
$129.95, plus the cost of power supply. keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other, ac- 
cessories). With a Hex Keypad /display front panel. 
Level "A" can be programmed with no need for a ter- 
minal. ideal for a controller, OEM, or a real low -cost 
start. 

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

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

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

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at FOB, leaving 
AdA9 free for user RAM /ROM. Features include tape 
load with labeling ... examine /change contents of 
memory ... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging /training feature ... go 
to execution address ... move blocks of memory from 
one location to another ... fill blocks of memory with a 
constant ... display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1 -255 characters/line) ... chan - 
nelized I/O monitor routine with 8 -bit parallel output 
for high -speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad /Display Version): 
Tape load with labeling ... lape dump with labeling 

.. examine /change contents of memory ... insert data 
... warm start . examine and change all registers .. . 

Full 8" disk system for less than the price of a mini (shown with 
Netronics Explorer /85 computer and new terminal). System features 
floppy drive from Control Data Corp., world's largest maker of 
memory storage systems (nóí a hobby brand!) 

Level "A" 
With Hex 
Keypad /Display 

single step with register display at each break point ... 
go lo execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost. perfect for beginners. 
HEX KEYPAD /DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 
user -defined keys. Six digit calculator -type display. 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S -100 signals plus buffers/ 
drivers to support up to six S -100 bus boards. and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 

. . address and data bus drivers for onboard expansion 
. wait stale generator (jumper selectable). to allow the 

use of slower memories ... two separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS' 
Level "C" expands Explorer /85's motherboard with a 

card cage, allowing you to plug up to six S -100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture. a 5 -card. gold plated S -100 extension PC board 
that plugs into the motherboard. lust add required 
number of S -100 connectors. 

Explorer /85 
With Level "C" 
Card Cage. 

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

nal 256 bytes located in the 8155A). The static RAM 
can be located anywhere from 11906 to EFFF in 4k 
blocks. 

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

6 "CONTROL DATA CORP. Data capacity: 401.016 bytes 
professional drive. (SD). 802,032 bytes (DD). 
LSI controller. unformatted. 
Write protect. Access time: 25ms(one 
Single or double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Conl.ols up to four s "drives. 2716 PROM socket included 
1771ALSI (SD) floppy disk for use in custom 
controller. applications. 
Onboard data separator Onboard crystal cont rolled . 

(IBM compatible). Onboard 1/O baud rate 
2 Serial l /O pons generators to 9600 baud. 
Autoboot to disk system Double -sided PC board 
when system reset. (glass e x .) 

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

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save 528.00!)- Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 

5 -amp Power Supply: (regular price $199.95), now at 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) - Buy Level 
"A" (Hex Keypad /Display Version) with Hex 
Keypad /Display, Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing, and AP -1 5 -amp Power 
Supply: (regular price $279.35). all al SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!) - In- 
cludes Level "A" (Terminal Version). Level "B ". 
Level "D" (4k RAM). Level "E ", 8k Microsoft in 
ROM. Intel 8085 User Manual. Level "A" Monitor 
Source Listing. and AP-1 5-amp Power Supply: (regu- 
lar price $439.70), now yours 'al SPECIAL PRICE 
$329.95 plus post. & insur. 

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

Special 8" Disk Edition Explorer /85 (Save over $104!) - Includes disk -version Level "A ". Level "B ", two 
S -100 connectors and brackets. disk controller, 64k 
RAM, AP-1 5-amp power supply, Explorer /85 deluxe 
steel cabinet, cabinet fan, 8" SD /DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!). drive cabinet with power supply, and drive 
cable set -up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

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

Please send the items checked below: 
:.7 Explorerl851evel "A" kit (Terminal Version)... $129.95 plus 

$3 post. & insur 
D Explorer /85 Level "A" kit ( Hex Keypad /Display Version) .. 

$129.95 plus $3 post. & insur. 
D 8k Microsoft BASICon cassette tape. S64.95 postpaid. 
D RHUMB BASIC In ROM kit ( requires Levels "B ". "D" and 

"E) .. $99.95 plus $2 post. & insur. 
D Level "B" (5100) ell 549.95 plus $2 post. & insur. 
D Level "C' 1S-100 Board expander) kit . . $39.95 plus $2 post. 

& insur, 
D Level "D" 14k RAM) kit S69.95 plus $2 post & insur. 
D Level "E" (EPROM/ROM) kit .. $5.95 plus 50c p &h. 
D Deluxe Steel Cabinet for Explorer /85 .. $49.95 plus $3 post. 

& insur. 
Fan For Cabinet .. $15.00 plus $1.50 post. & insur. 

ASCII Keyboard /Computer Termini kit: features a full 128 
character set. u &I case: full cursor control: 75 ohm video 
output: convertible ta haudot output: selectable baud rate. 
RS232 -C or 20 ma. I /O. 32 or 64 character by 16 line formats. 
and can he used with either a CRT monitor or a TV set (if you 
have an RF modulator) . . $149.95 plus $3.00 put & insur. 
D Deluxe Steel Cabinet for ASCII keyboard /terminal . 

$19.95 plus $2.50 post. & insur. 
New! Terminal/ Monitor: (See photo) Same features as above. 
except 12" monitor with keyboard and terminal is in deluxe 
single cabinet, kit 5399.95 plus $7 post. & insur. 

El Hazeltine terminals:Our prices too low to quote - CALL US 
fear -Sigler terminals /printers: Our prices too low to quote: 
CALL US 
Hex Keypad /Display kit .. $69.95 plus $2 post. & issue. 

AP- I Tower Supply Kit í8V Pd 5 amps) in deluxe steel cabinet 
639.95 plus $2 post. & insur. 

Cold Haled S- 11p Bus Connectors ... $4.85 each. postpaid. 
E RI Modulator kit (allows you to use your TV set as a monitor) 

$8.55 postpaid. 
E 16k RAM Idt (S-100 hoard expands to 64k) . SIBB.9S plus $2 

pest & insur. 
32k RAM ell .. S299.95 plus $2 post. & insur. 
48k RAM ell S399.95 plus $2 post. & insur. 

D 64k RAM Idi . $499.95 plus $2 post. & insur. 
D 16k RAM Expansion kit (to expand any of the above in 16k 

blocks up lu 64k) $99.95 plus $2 post. & insur. each. 
Intel 8085 cpu Users' Manual . $7.50 postpaid 

D 12" Video Monitor (10MHz bandwidth) ... $139.95 plus $5 
post. & insur. 
Beginner's Pak (see above) 6189.95 plus $4 post & insur. 
Experimenter's Pak (see above) .. $219.95 plus $6 post. & 
insur. 

D Special Microsoft BASIC Pak without Terminal (see (Move) .. . 

$329.95 plus 57 post. & insur. 
Same as above. plus ASCII Keyboard Terminal with Cabinet, 
Get Free RF Modulator (see above) $499.95 plus $10 post. 
& instil'. 
Special 8" Disk Edition Explorer /85(see above)... $1499.95 
plus $26 lost. & insur. 
D Wired & Tested... 51799.95 plus $26 post. & insur. 

D Extra 8" CDC Floppy Drives $499.95 plus $12 post. & insur 
D Cabinet & Power Supply For Drive... $89.95 plus $3 post. & 

insur 
D Drive Cable Sel -up For Two Drives $25 plus $1.51) post. & 

insur. 

D Disk Controller Board With I/O Ports .. $199.95 plus $2 post. 
& insur 

D Special: Complete Business Software Pak (see above) ... 
$699.98 postpaid. 

SOLD SEPARATELY: 
D CP /M 1.4... 6100 postpaid. 
D CP /M 2.0 $150 postpaid. 
D Microsoft BASIC... $325 postpaid. 

D Intel 8085 cpu User Manual ... $7.50 postpaid. 
D Level "A" Monitor Source Listing ... S25 postpaid. 

Continental USA. Credit Card Buyers Outside 

CALL TOLL FREE: 800- 243 -7428 
To Order From Connecticut Or For Technical 

Assistance. call (203) 354 -9375 

Total Enclosed (Conn res. add sales tax) $ 

Paid By: 
D Personal Check D Cashier's Check /Money Order 
D VISA D Master Charge (Bank No. - - - -) 
Acct. No. Exp. Date 
Signature 
Print 
Name 
Address 
City 
State Zip 

11 NETRONICS Research & Development Ltd. 
333 Litchfield Road, New Milford, CT 06776 

DECEMBER 1980 
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AMICROCOMPUTER with 4K of 
RAM (random access memory) 

can perform reasonably well, but its 
small memory locks it out of using much 
sophisticated software. In most systems, 
memory can be expanded by installing 
memory chip sets or plug -in memory 
boards. However, in the particular case 
of the Radio Shack TRS -80, installation 
of a RAM chip set leaves 16K inside the 
machine and 4K of removed RAM 
unused. Actually, this can be a bonus if 
you build the memory board and expan- 
sion interface described in this article. 

The modification detailed here pro- 
vides a total of 20K of RAM and a plug - 
board system that allows experiments 
with I/O ports. The memory board fea- 
tures a universal address decoder that 
allows placing the RAM on any 4K 
boundary. If you program in machine 
language using the TRS -80 TBUG 
monitor, you can switch the memory 
block to the remote end of memory 
where the small utility program really 
belongs. Also, the board is easily con- 
verted to accept 16K RAMs if desired. 

The simplicity of memory upgrade 
from 4K to 16K is the direct result of the 
use of 16 -pin RAM chips. These multi- 
plexed- address input dynamic RAMs 
are in wide application because of their 
low cost and power consumption. The 
latest additions to this family of devices 
provide up to 64K bytes with eight 
memory chips. 

Memory Basics. The Z80 micropro- 
cessor distinguishes memory access ma- 
chine cycles by concurrently issuing a 
16 -bit memory address and memory re- 
quest (MREQ), along with either a read 
(R)) or write (wi) pulse. These and oth- 
er control signals operate the memory 
blocks of a computer. A typical memory 
chip includes address input, write, chip - 
select (or chip- enable), and data input 
and output lines. 

Computer memory consists of a num- 
ber of memory blocks arranged in se- 
quence. A memory block may consist of 
one 1K X 8 read -only memory (ROM), 
two 1K X 4 RAMs, or eight 16K X 1 

RAMs, to name a few of the possible 
configurations. Whatever the chip size, 
the storage elements of the device are 
arranged in a matrix. For example, the 
storage matrix of the 4027 (4K X 1) 
chip consists of 64 rows by 64 columns, 
yielding 4096 bits. A memory element 
within the matrix is selected by matrix 
row and column decoders. For a 4K X 1 

memory chip, the address decode range 
is from 000 (zero) to FFF hexadecimal 
or 4096 decimal. 

To allow stacking memory blocks 
end -to -end, an external memory address 
decoder is required. The address decod- 
er continuously scans the higher -order 
computer address lines and exclusively 
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PLUG -BOARD SYSTEM FOR ADDING 
16K OF DYNAMIC RAM WITH A 4K BONUS 
BY ADOLPH A. MANGIER! 

AN \ XPF \SVH 
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trs -80 memory 

selects one memory block at a time, de- 
pending on the address from the CPU. 

The block and timing diagram shown 
in Fig. 1 illustrates the operational ar- 
rangement of a 4027 4K multiplexed dy- 
namic memory. The 4027 accepts 12 ad- 
dress line bits (AO through All) in two 
groups through multiplexer switches 
consisting of six single -pole double - 
throw semiconductor switches con- 
trolled by the Mux (multiplexer control) 
pulse. The chip data -out and data -in 
lines are buffered by three -state gate 
G3, which is controlled by gate G2 and 
by data -in buffer G4. The input to the 
address decoder consists of high -order 
address lines A 12 through A15. 

Prior to appearance of the RAs, (row 
address select) pulse, the address decod- 
er is disabled and its output is high. 
Since gate G2 is inactive at this time, 
gate G3 is also off. In addition, chip 
select line cs is high, with memory de- 
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Fig. 1. RAM block diagram and timing waveforms. 
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IC P/N GND +5 -5 +12 

I-8 UPD414 16 9 I 8 

9-I2 74LS367 8 16 - - 
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15 74LS32 7 14 - - 
16 74LS2I 7 14 - - 
17 74154 12 24 - - 
IB 7805 3 - - I 

19 555 I - - 8 

*SEE TEXT 

03(261 

Fig. 2. At left is the 4 -line to 16 -line decoder ;; across 
the top are eight RAMs; and two multiplexer switches are 
at far right. A 12 -volt regulated power supply is used to drive 
a 5 -volt regulator and positive -to- negative voltage converter. 
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selected, gate GI inactive, and the chip 
data -out line off. The Mux pulse is low 
and allows bits AO through A5 to pass 
through the Mux switch to the chip's 
address input pins. On a memory read 

machine cycle, the CPU places a 16- 
bit address on the system bus, along 
with MREQ and RD pulses. (Incidentally, 
Rñs is simply a renaming of the MREQ 

CPU pulse.) When appears, the ad- 
dress decoder is enabled and its decoded 
output goes low, enabling memory. Also, 
one input pin of G 1 and G2 goes low, 
allowing read pulse R5 to pass through 
G2 and turn on G3, but the chip is not 
yet ready to output data. The RAS pulse 
also strobes bits AO through A5 into the 
chip address latches for temporary stor- 
age. The Mux pulse next appears and 
"throws" the multiplexer switches al- 
lowing address bits A6 through A 1 1 to 
pass. Shortly thereafter, the cs (col- 
umn address strobe) pulse appears and 

strobes the second group of address bits 
into the chip. 

With the full address now entered, 
the matrix row and column address de- 
coders decode the address and select the 
stored data cell. At this point, the chip 
data -out line becomes active and passes 
the data bit to the system bus through 
G3. The Rñs pulse goes high with chip 
deselection, and G3 cuts off. 

Action is similar on a memory write 
cycle. Write pulse wR appears, G3 is off 
throughout the cycle, and data enters 
the chip through G4. Mux and cñs 
pulses are not supplied by the CPU; 
rather, they are developed by other cir- 
cuit logic and properly synchronized 
with CPU MREQ pulse. This logic is 
already present in the TRS -80, and Mux 
and cns pulses are on the system's bus in 
this and most other Z80 -based systems 
utilizing multiplexed- address input dy- 
namic RAMs. 

For the 4116 16K version, 14 address 
line bits are multiplexed to the chip. To 
make room for two additional address 
line bits, pin 13 of the 4116 is used to 
enter bits A6 and Al2, sacrificing the 
chip -select line. Address bits AO and 
A13 enter pin 5. Then, to account for 
the missing chip -select line, the 4116's 
logic senses the proper sequence and 
timing of the Rñs, Mux, and cñs pulses 
before enabling the chip. 

Memory Refresh. All memory loca- 
tions of the dynamic RAM must be re- 
freshed within a 2 -ms interval to avoid 
loss of data. This occurs on any memory 
cycle of a running program. It can be 
accomplished via software, but this re- 
duces processing speed. Memory re- 
fresh, therefore, is best accomplished by 
hardware. 

Refresh circuits are essentially count- 
ers that generate sequential addresses 
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12 
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IN4O01 IN473512yF 

MUX(16) 

PARTS LIST 

Cl through C4- 22 -µF, 20 -V electrolytic 
C5 through C11- 1.0µF, 35 -V tantalum 

electrolytic 
C12 through C35- 0.1 -µF, 15 -V disc ca- 

pacitor 
C36- 0.22 -gF, 15 -V disc capacitor 
C37- 0.01 -µF, 15 -V 10% disc or polysty- 

rene 
D1,D2- 1N4148 switching diode 
D3,D4, D5- 1N4001 rectifier diode 
D6-1N751 5.1 -V zener diode 
D7,D8 -1 N4735 6.2 -V zener diode 
D9-1N4744 15 -V zener diode 
IC1 through IC8- UPD414 (MK4027)' 4K 

or UPD416 (MK41 16)" 16K RAM 
IC9 through IC12- 74LS367 three -state 

hex buffer 
IC 13,IC 14 -74LS 157 quad 2 -input multi- 

plexer 
IC15- 74LS32 quad 2 -input OR gate 
IC16- 74LS21 dual 2 -input AND gate 
IC17 -74154 4 -to -16 line decoder 
1C18-7805 5 -V, 1 -A voltage regulator 
IC19 -555 timer 
R1,R3- 1 -kt2, 1 /4 -W 10% resistor 
R2-100-kit, 1/4 -W 10% resistor 
R4,R5,R6- 4.7 -kt2, 1i4 -W 10% resistor 
'Use similar 4K RAMs on removal from 

TRS -80. 
"Use JAMECO TRS -16K kit for TRS -80 

16K upgrade and for 4K to 16K board 
upgrade. See text. 

Misc. -IC sockets; wrap posts; 20/40 
card edge connector; ribbon cable; plug 
board; card guides; chassis; card recep- 
tacles; heat sink; 12 -volt power supply 
(JAMECO JE210 or similar); perforated 
board; hookup wire; etc: 
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I One -Stop Component Center 
electronic components AUTHORIZED DISTRIBUTORS 

ALABAMA 
Birmingham 
Birmingham 
Huntsville 
Huntsville 
Mobile 
Tuscaloosa 
ALASKA 
Anchorage 
Anchorage 
ARIZONA 
Flagstaff 
Green Valley 
Sierra Vista 
Tucson 
Yuma 
ARKANSAS 
Little Rock Southern Electronics Co. 
CALIFORNIA 
Anaheim Heathkit Electronic Center 
Anaheim R.F. Electronics 
A tascedero Coast Electronics 
Azusa Amco Electronics 
Bakersfield ey Kern Electronics 
Berkeley Al Lesher Electronics 
Buena Park Ford Electronics 
Buena Park SJ. Electronics 
Chula Vista Lion Electronics 
Covina GBH Electronics 
Cypress SCR Electronics 
Davis Paradyme Consumer Electronics 
Fontana Fontana Electronics 
Fresno Electronic Brain 
Fresno Sperky Electronics 
Glendale Eagle Electronics 
Goleta Bill's Stereo 
Half Moon Bay Radio Shack 
Harbor City Buff's Electronics 
Hawaiian Gardens Canon Electronics 
Hollywood Pacific Radio Exchange 
Inglewood Radioland /Inglewood Electronics 
La Habra A.B.C. Electronics 
La Mesa Heathkit Electronic Center 
Lancaster Consumer Electronics 
Modesto Computer Magic 
Modesto Pacific Radio 
Monterey Zackit 
Morro Bay Coast Electronics 
National City Willy's Electronics 
Northridge Pacific Radio Electronics 
Oceanside Electronic Center 
Oxnard Dow Radio 
Palmdale Radio Shack A.S.C. Palmdale 
Palo Alto U.S. Electronics 
Paio Alto Zack Electronics 
Pasadena Dow Radio Inc. 
Paso Robles Mission Electronics 
Pomona Heathkit Electronic Center 
Redding Radio Mart 
Sacramento Calif. Radio B Television Supply 
Sacramento Zackit 
Salinas Salinas Radio 
Son Carlos J &H Outlet Store 
San Diego Radio Shack A.S.0 Mira Mese 
San Fernando Sin Fernando Electronics 
San Francisco Zack Electronics 
San Jose Peninsula Electronic Supply Inc. 
San Jose United Radio & TV Supply 
San Luis Obispo Mid-State Electronic Supply 
San Rafael Electronics Plur 
Santa Barbara Lombard Electronics 
Santa Cruz Santa Cruz Electronics 
Santa Fe Springs Industrial Electronics 
Santa Maria Caps Communications 
Santa Rosa Electronics Inc. 
South Gate Mac's Electronics 
South Lake Tahoe CalPine Electronics 
Sunnyvale Sunnyvale Electronics 
Torrance SE Electronics 
Torrance Torrance Electronics 
Tustin ABBE Electronics 
Vallejo Zackit 
Van Nuys Thrifty Electronics Supply Inc. 
Westminster JK Electronics 
Whittier D &S Electronics 
Whittier Whittier Electronics Co. 
Woodland Hills Heathkit Electronic Center 
COLORADO 
Aurora Aurora Electronics 
Colorado Springs Centennial Electronics Inc. 
Denver Mt. Coin Distributing Co. 
Denver Micro World Electronics 
CONNECTICUT 
Avon He.thkit Electronics Center 
New Haven Customized Computer Systems 
Westport Computerworks 
DELAWARE 
New Code Delaware Amateur Supply 
Newark Computerland 
W ln,Ington Loreto 
Wilmington Wholesale Electronics Inc. 
FLORIDA 
Clearwater AGL Electronics 
Ft. Lauderdale Computers For You 
Ft. Lauderdale Lafayette Radio Electronic, 
Gainesville Lafayette Radio 
Hialeah Heethkit Electronic Center 
Jacksonville Lamm of Florida Inc 
Lakeland Lakeland Specialty Electronics 
MINN Niemen Electronics 
Miami N60 Distributors 
Oakland Pam Weyer, Radio 
Orlando SouMaast MicroData Corp. 
Pensacola Grin Else-thanks Inc. 

J.L.S. Electronic Inc. 
Micrologic Inc. 

Industrial Electronic Supply 
W &W Electronics 

Lafayette Radio Electronics 
Radio Parts Inc. 

The Electronic Company 
TV Mart 

Jim's Audio & Stereo Repair 
Radio Shack 

BBS Electronics 
Electronic City 

Yuma Electronics 

FLORIDA (Continued) 
Plantation Heathkit Electronic Center 
Tampa AMF Microcomputer Center Inc. 
Tampa Heethkit Electronic Center 
Tampa Microcomputer Systems 
GEORGIA 
Atlanta 
Atlanta 
Atlanta 
Columbus 
Stone Mountain 
HAWAII 
Honolulu 
Honolulu 
Wailuku 
IDAHO 
Boise Custom Electronics 
Celdwell 
ILLINOIS 
Carbondale Picks Electronics 
Chicago Howard Electronic Sales 
Chicago Olson Electronics 
Evanston Tri -State Electronic Corp. 
Geneva Melvin Electronics 
Groveland Moyer Electronics 
Mount Prospect Tri -State Electronic Corp. 
Niles ComputerLand 
Peoria ComputerLand of Peoria 
Peoria Warren Radio Co. 
Rockford Compete, Store of Rockford 
Scheumburg Data Domainof Schaumburg 
Skokie Lilipute Computer 
Villa Park Melvin Electrbnics 
INDIANA 
Bloomington Stansile, Radio Co. Inc. 
Chesterton Chesterton Electronics 
East Chicago Acro Electronics Corp. 
Evansville Hutch B Son Inc 
Gary Calumet Electronic Supply 
Indianapolis Heethkit Electronic Center 
Muncie Pierce Electronics 
South Bend Radio Distributing Inc. 
South Bend Television Supply Co. 
IOWA 
Ames Electronic Supply Inc. 
Davenport Memory Bank 
Des Moines Gifford Brown lncorporeted 
Des Moines Radio Trade Supply Co. 
KANSAS 
Hutchinson Hutchinson Electronics 
Kansas City Electronic Surplus Sales 
Mission Heathkir Electronic Center 
Salina Electronics Inc. 
Wichita Amateur Radio Equipment Co. 
KENTUCKY 
Lexington Radio Electronic Equipment Co. 
Louisville Peerless Electronic Equipment Co. 

Madison County Electronics 

Atlanta Computer Marl 
Compuhop 

Heathkir Electronic Center 
Radio Wholesale 

Coleman's Electronics 

Industrial Electronic Inc. 
Integrated Circuit Supply 

O.S.X. Electronics 

A -Geni Supply Inc. 

Richmond 
LOUISIANA 
Baton Rouge 
Baton Rouge 
Beton Rouge 
Kenner 
Lake Charles 
Lake Charles 
New Orleans 
Shreveport 
MARYLAND 
Annapolis 
Annapolis 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Churchville 
Damascus 
Frederick 
Glen Burnie 
La Vale 
Rockville 
Silver Spring 
Towson 
Towson 
Towson 
Towson 

Davis Electronics Supply Co. 
Menard Electronics Inc. 

Pelican Electronics 
Heathkit Electronic Center 

Gulf Power & Controls 
Wholesale Radio B Equipment 

Wm. B. Allen Supply Co. 
Industrial Electronic Supply 

Computers Etc. 
J&M Electronics Inc. 

American Distributing Co. 
Everything Electronic 

Horco Electronics 
Trifronics, Inc. 

Church vole Electronics 
Damascus CB 

Frederick Computers 
Revecro 

J&M Electronics 
Heathkit Electronic Center 

Computers Etc. 
Baynesville Electronic Inc. 

Computers Etc. 
Computers Unlimited 

Heathkit Electronic Center 
Wheaton Computer Crafters 
MASSACHUSETTS 
Littleton Tel-Corn Inc. 
Peabody Heathkit Electronic Center 
Pittsfield Pittsfield Radio Co . Inc. 
Waltham Computer Mart Inc. 
Wellesley Heathkit Electronic Center 
West Springfield Norbill's Electronics Inc. 
Worcester RM Electronics Inc. 
MICHIGAN 
Adrian E &B Electronics Inc. 
Allen Park Electronic Parts Co. 
Ann Arbor Wedemeyer Electronic Supply 
Bone Creek Wer,en Radio Co. 
Bay City Kinde Distributing Co. 
Canton The Electronic Connection 
Clawson Radio Supply & Engineering Co. 
Coldwater B&M Electronics 
Detroit Heathkir Electronic Center 
Detroit Radio Supply & Engineering Co. 
Detroit S&S Electronics 
Oxford Oxford Software Co. 
East Detroit Heethkit Electronic Center 
Flint Shand Electronics Inc. 
Garden City Computer Canter 
Grand Rapids Micro Computer World 
Grand Rapids Radio Parts Inc. 
Grand Rapids T&W Electronics 
Grand Rapids Warren Radio Co. 

MICHIGAN (Continued) 
Jackson Fulton Radio Supply 
Kalamazoo Warren Radio 
Lansing Fulton Radio Supply Inc. 
Livonia Lafayette Radio 
Livonia Norwest Electronics 
,(swntg Rain Supply. B Engineering Co. Inc. 
Madison Heights Warren Radio Co. 
Midland Conputronix Corporation 
Moen CBS Electronics Mart Ltd. 
Mr- Clemens Olson Electronics 
Mt Pleasant Barrs 
Muskegon H.R. Electronics 
Niles Niles Radio Supply 
Pontiac Electronic Supply 
Port Huron Main TV Radio Electronics Inc. 
Saginaw Electronic Mart 
Sr. Claire Shores Bell Electronics 
St Joseph Heath Customer Center 

Electronic World 
Traverse City Electronic Supply 

Olson Electronics 

Taylor 
Traverse City 
Westland 
MINNESOTA 
Duluth Norrhweat Radio of Duluth Inc. 
Hopkins Heethkit Electronic Center 
Minneapolis Pal Electronics 
St Patai Iiaa4,tit Electronic Center 
Winona Nlewate Electronics Inc. 
MISSISSIPPI 
Jackson Ellington Electronic Supply 
MISSOURI 
BsMgeton Forsythe Computers 
El Dorado Springs Beckman Electronics 
Florissant Computer Country 
St. Louis Computer Country (Downtown) 
MONTANA 
Billings Conley Radio Supply 
Bateman Electronic Service & Dist. Inc. 
Great Falls Arts Electronics 
NEBRASKA 
Lincoln Computer Systems 
Lincoln Scott Electronic Supply Inc. 
Norfolk Comm, Gon & Hobby Shop 
North Flatte Scott Electronic Supply Corp. 
Omaha Midwest Computer 
Omaha Scott Electronic Supply Corp. 
Omaha Heathkit Electronic Center 
NEVADA 
Las Vegas Century 23 
NEW JERSEY 
Cherry Hill The Computer Emporium 
Englewood Radiomasten 
Fair Lawn Heathkit Electronic Center 
Ocean Heethkit Electronic Center 
Pennsauken Lafayette Radio 
Pompton Lakes Computer Corner 
Ramsey Typetronic Computer Store 
Trenton Lafayette Radio Electronics 
Vine /and Lafayette Radio Electronics 
NEW YORK 
Albany Action Audio Inc. 
Albany Fort Orange Electronics 
Albany Greylock Electronics 
Amherst Heethkit Electronic Center 
Buffalo Radio Equipment Corp. 
Cortland Action Audio Inc. 
Enderell Computer Tree Inc. 
Ithaca Action Audio Inc. 
Ithaca Rad - Troncs 
Jamestown Warren Radio 
Jericho Heathkit Electronic Center 
Kingston Action Audio Inc. 
Kingston Greylock Electronics 
Middleton Action Audio Inc. 
Newburgh Action Audio Inc. 
New York City Aristo Craft 
New York City Digibyre Systems Corp. 
New York City Taft Electronics 45 Corp. 
Orchard Park Radio Equipment Corp. 
Peekstlll Action Audio Inc. 
Poughkecptie Greylock Electronics 
North White Plains Heartrk it Electronic Center 
Rochester Heathkit Electronic Center 
Troy Trojan Electronics 
Utica AmCom Electronics 
Utica Central Electronics 
Wappingers Falls Action Audio Inc. 
White Plains The Computer Corner 
NORTH CAROLINA 
Raleigh Byte Shop of Raleigh 
NORTH DAKOTA 
Fargo 
OHIO 

S&S Electronics 

C. c . nail Heathkit Electronic Center 
Cincinnati Micro-Solution 
Cleveland Heathkit Electronic Center 
Columbus Heathkit Electronic Center 
Dover T. V. Specialties 
Fremont '-S era Tech College Bookstore 
Ro burg .Universal Amateur Radio 
Tolledo 

Universal 
Electronic Center 

Toledo Warren Radio 
Wickli Amateur Electronic Supply 
Youngstown Rots Radio Company 
OKLAHOMA 
Oklahoma City Bin, Bytes B Micros 
Oklahoma City Heathkit Electronic Canter 
Oklahoma City Trice Wholesale Electronics 
OREGON 
Albany Oregon Hem Sales 
Beaverton Nemec Electronics 
Carvellb ZeroGee 
Eupen Eugene Amateur Radio Supply 
Portland Portland Radio Supply 

OREGON (Continued) 
Salem Comm -Shack 
PENNSYLVANIA 
Braddock Leff Electronics 
Chamberaburg Sunrise Electronic Dist. Co. 
Drexel Hill Kass Electronics Distributors 
Drums Mc Di Digital Electronics 
Erie Warren Radio 
Frazer Heathkit Electronic Center 
Paoli Personal Computer Corporation 
Philadelphia Heathkit Electronic Center 
Philadelphia Resco Electronics 
Phoenixville Stevens Electronic, 
Pittsburgh Heathkit Electronic Conter 
Pittsburgh South Hills Electronics 
Wilkes Barre Hemline Electronics 
York G.Y.C. Company 
RHODE ISLAND 
Cranston Jabbour Electronics City 
Pawtucket Jabbour Electronics City 
Warwick Heethkit Electronic Center 
TENNESSEE 
Cookeville Wagnon's Stereo Center 
Knoxville Shields Electronic, Supply Inc. 
Memphis Bluff City Electronics 
Memphis Sere -Rose B Spencer Electronics 
Memphis Warren Radio Company 
Nashville Eddie Warner's Parts Company 
Nashville Electra Distributing Co. 
Oakridge National Electronics 
Tullahoma H&H Electronics Co. Inc. 
TEXAS 
Beaumont Electro -Hut 
Brownsville George's Electronics Mart 
Dallas Heathkit Electronic Center 
Dallas Ram Micro Systems 
Fort Worth The Ingenuity Concept 
Garland Tinker Tronic, Inc. 
Houston HeaMkit Electronic Center 
Houston Interactive Computer 
Lubbock Trice Wholesale Electronics 
McAllen Carlos Franco Electronics 
San Antonio Appliance & Equipment Co. Inc. 
San Antonio CEP Electronics Inc. 
San Antonio Heathkit Electronic Center 
Waco L&M Wholesale Electronics 
UTAH 
Midvale Heathkit Electronic Center 
Provo Alpine Electronic Supply Co. 
Salt Lake City Best Distributing 
Salt Lake City Computerland of Salt Lake 
VERMONT 
Essex Junction Lafayette Radio 
VIRGINIA 
Alexandria Computers Plus Inc. 
Alexandria Heathkit Electronic Center 
Annadale Arcade Electronics 
Arlington Arlington Electronic Wholesalers 
Blacksburg Scotty's Radio & TV Inc. 
Charlottesville Groves Electronics 
Falls Church Crossroad Electronics 
Hampton Electronic Sales Inc. 
Hopewell B &G Electronics 
McLean Tyson's Computer Emporium 
Norfolk Avec Electronics Corp. 
Norfolk Priest Electronics 
Portsmouth Electronics Unlimited 
Richmond Avec Electronics Corp. 
Roanoke Avec Electronics Corp. 
Vienne Electronic Equipment Bank 
Virginia Beach Heathkit Electronic Center 
Warrenton Radio Shack 
Woodbridge Virginia Micro Systems 
WASHINGTON 
Bellevue ABC Communications 
Everett ABC Communications 
Kennewick C&J Electronics Inc. 
Longview Progress Electronics 
Moses Lake Ron's Electronics 
Pasco Riverview Electronics 
Richland C&J Electronics 
Seattle ABC Communications 
Seattle Amateur Radio Supply 
Seattle Empire Electronics 
Spokane Don's Stereo Center 
Spokane Personal Computers 
Tacoma C&G Electronics 
Tacoma Northwest Radio Supply 
WEST VIRGINIA 
Fairmont TPS Electronics Inc. 
Morgantown The Computer Corner 
Morgantown Electro Distributing Co. Inc. 
Wheeling Lafayette Radio Associate Store 
WYOMING 
Cheyenne Computer Concepts 

CANADA 
Alberta: 
Calgary CompuShop Alberta Ltd. 
Ontario: 
Toronto House of Computers 
GUAM Marranes Electronics 
ENGLAND 
Berkshire NewBear Computing Store 
GUATEMALA Electronics Pan- Americana 
PANAMA Tropelco S.A. 
SINGAPORE Applied Digital System 
SINGAPORE Sys -Tech 
SWEDEN 
Stockholm LSI Electronics NB 
WEST INDIES 
Port of Spain, Trinidad The Hobby Cantle 

For Distributor Information, write or phone JIM -PAKP 1355 Shoreway Road, Belmont, CA 94002 (415) 595 -5936 
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A superb frequency counter 
is frequently not counted-just because 

it doesn't have a high price -tag. 

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

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

And about quality .. . 

Sabtronics frequency counters always 
have the most innovative features 
available. For example, our 8000B 
1 Gigahertz Frequency Counter has a 10 
Megahertz precision crystal timebase. 
But most important, the 8000B, using 
the most advanced LSI circuitry, has a 
guaranteed sensitivity of 30 millivolts 
up to 1 Gigahertz, with 20 millivolts 
typical. The three -stage differential 
amplifier IC makes this possible. Al- 
together, the 8000B uses only 6 IC's, 
making the chance of failure virtually 
nonexistent. 

DECEMBER 1980 

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

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

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

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

BRIEF SPECIFICATIONS: 
Frequency Range: 10 Hz to 1 GHz 
(Model 8000B), 10 Hz to 600 MHz 
(Model 8610B); Timebase: 
Frequency: 10 MHz, Stability: ± 1 

ppm (20 to 40C°.), Aging Rate: < 1 

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

Making Performance Affordable 

sabtronics oak 
INTERNATIONAL INC. 

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

_Model 800081 GHz Frequency Counter(s), Assembled @ $199.00 each $ 

_Model 80008 1 GHz Frequency Counter(s), Kit @ $184.00 each $ 

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

-.-Model 8610B 600 MHz Frequency Counter(s), Kit @ $114.00 each $ 

Shipping and handling, $6.00 per unit' $ 

10% deposit for C.O.D. orders $ 

Florida residents add 4% Sales Tax $ 

I enclose check money order. (Allow two to three Weeks for personal checks to clear.) 

Charge: Visa Master Charge 
Account No. Exp Date 

r 

-8 

Name 

Address 

City State ZiI P 

'U.S. only. Canada $7.50; overseas air mail $25.00. 
J 
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emergency broadcast 
to the special EBS tones, actuates a Son - 
alert or similar audible alarm or a relay. , 

For around -the -clock protection, the 
EBS Monitor and the radio to which it is 
connected can be left activated contin- 
uously. If an emergency occurs, the al- 
arm could save your life. 

How it Works. The EBS alert signal 
consists of simultaneous tones at 853 Hz 
and 960 Hz broadcast for 22.5 seconds. 
This unlikely combination of frequen- 
cies and its long duration make it easy to 
distinguish the warning signal from 
speech and music. (Its waveform is 
shown in Fig. 1.) 

Commercial EBS alerting devices 
employ a separate tone decoder for each 
of the two audio frequencies and a time - 
delay circuit that triggers an alarm only 
when the two frequencies are present for 
15 seconds or more. This is an expensive 
approach requiring a large battery pow- 
er source. To minimize cost and battery 
drain without sacrificing performance, 
this project employs a single CMOS 
phase -locked loop (PLL) to detect the 
presence of both frequencies. Three oth- 
er CMOS integrated circuits perform 
most of the remaining functions. The 
circuit, which is shown schematically in 

J1 

AUDIO RI 
INPUT 10.11 

Fig. 1. Oscilloscope photo of the alert signal of the Emergency 
Broadcast System. It consists of two tones 
at 853 Hz and 960 Hz broadcast for 22.5 seconds. 

Fig. 2, is such an energy miser that it 
will operate in its listening mode for 
more than one year on a single 9 -volt 
transistor battery. 

The one PLL is able to detect the two 
discrete audio tones by responding to the 
107 -Hz difference between their two 
frequencies. This 107 -Hz difference 
tone can be separated from the rest of 
the alert signal by rectifying and filter- 
ing the signal. Diode D3, capacitors Cl 
and C2, resistors R2 and R4, and poten- 
tiometer R20 perform this function. 

D3 R2 

3 

S2 
TEST 

i 13 

R9 
100K 

+V 

64 

RIO 
220K 

Re 
100K 

Transistor QI amplifies the 107 -Hz 
difference signal and, with the help of 
inverter IC3A, converts it to a square 
wave that is then applied to the input 
(pin 14) of IC4, the phase -locked loop. 
The loop acts as a frequency -to- voltage 
converter that can be programmed to re- 
spond to a narrow band of frequencies 
called the lock range. Over this lock 
range, the output (pin 9) of the phase - 
locked loop will be a voltage that in- 
creases as the frequency of the input sig- 
nal increases. For an input frequency 

IC4 
C04046 

-v+ 
R7 

13 100K 

12 

R5 
100K 

R6 
1M 

+ C4 

R21 
200K 

1yF 

IO2 
CD4007 

V+ 

14 

12 

R11 
5 10011 
-Wnnnn --- 
9 

LED 3 

R14 
100K 

R13 
100K 

RIS 
1M 

N NVW 

V+ 

NC 

15 

13 
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.01PF R16 
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outside of the lock range, the PLL out- 
put voltage will approach either 0 or 9 

volts, depending on whether the input 
frequency is above or below the lock 
range. Capacitors C3 and C4, together 
with resistors R5, R6, and R7, and po- 
tentiometer R21 limit the lock range of 
the PLL to between 100 and 115 Hz. 
When a 107 -Hz signal is applied to the 
input of the PLL, its output voltage will 
be approximately 4.5 volts. This output 
voltage level can, therefore, be inter- 
preted as an indication that a 107 -Hz 
input frequency is present. 

At this point in the circuit, a network 
is needed that will have a logic 1 output 
when its input is approximately 4.5 
volts, and a logic 0 output when its input 
is either greater than or less than 4.5 
volts. Integrated MOSFETs contained 
in IC2 together with inverter IC3B and 
NOR gate ICIA form such a network. 
Thus, the presence of the EBS alert sig- 
nal causes the output of ICIA (pin 4) to 
go high. However, difference frequen- 
cies close to 107 Hz that are occasional- 
ly contained in voice, music and noise 
can also cause the output of ICIA to 
momentarily go high. False alarms due 
to these normal audio components can 
be avoided by requiring that the output 

v+ 

of ¡CIA be high for at least 15 seconds 
before the circuit triggers alarm. 

This delay is obtained by having the 
output of ICIA charge capacitor C5 
through resistors R12 and R22 before 
the logic level is passed to the next por- 
tion of the circuit. As C5 charges, the 
voltage at pin 9 of IC2 increases. Even- 
tually it reaches the level required to 
switch from logic 0 to logic 1 the output 
of the Schmitt trigger made up of in- 
verters !C3C and IC3D and resistors 
R14 and R15. The output (pin 15) of the 
Schmitt trigger is connected to the input 
of the alarm trigger flip -flop consisting 
of NOR gates ICIB and ICIC. When 
the output of the Schmitt trigger 
switches to logic 1, the output of the 
alarm trigger flip -flop (pin 10) switches 
from logic 1 to logic 0. Once this hap- 
pens, the output of the flip -flop will re- 
main low even if the output of the 
Schmitt trigger returns to logic 0. 

The logic 0 appearing at the output of 
the flip -flop activates the oscillator 
made up of NOR gate ICI D and invert- 
er IC3E. This oscillator generates a 
square wave that alternately turns Q2 
on and off, activating alarm AI. 

The circuit contains a few other com- 
ponents whose functions should be 

+v 

MALLORY 
SC -626 

noted. Capacitor C6 and resistor R16 
generate a positive pulse which resets 
the alarm trigger flip -flop each time 
power switch Si is closed. This assures 
that the alarm will be silent when power 
is applied to the circuit. Light- emitting 
diodes LEDI and LED2 indicate when 
the audio output of the broadcast receiv- 
er that drives the circuit is at the proper 
level. The receiver's output should be 
adjusted so that, when TEST switch S2 is 

closed, LEDI flickers on and off but 
LED2 remains dark. If volume is too 
low, neither LED will flicker. If volume 
is too high, both LEDs will flicker. 
Diode LED3 is used to indicate when a 

107 -Hz signal is being detected. It glows 
whenever the output of NOR gate ICIA 
is at logic 1. Diode D4 prevents damage 
to the circuit that would otherwise occur 
if the battery leads were to become inad- 
vertently reversed. 

Construction. The EBS Monitor is 

most easily assembled using a printed 
circuit board. The full -size etching and 
drilling guide for a suitable printed cir- 
cuit board is shown in Fig. 3. Its corre- 
sponding parts placement guide appears 
in Fig. 4. Mount the integrated circuits 
using sockets or Molex Soldercons rath- 

PARTS LIST 

Al -Solid -state audible warning device 
(Mallory SC -628 Sonalert or similar) 

B1-9-volt transistor battery 
C1,C7- 0.22 -µF, 15 -volt tantalum capaci- 

tor 
C2- 0.05 -gF, Mylar capacitor 
C3- 0.1 -µF, 15 -volt tantalum capacitor 
C4-1-AF, 15 -volt axial -lead aluminum 

electrolytic capacitor 
C5 -4 -µF, 15 -volt axial -lead aluminum 

electrolytic capacitor 
C6- 0.01 -µF disc ceramic capacitor 
D1 through D4 -1 N4001 
IC1- C04001 quad 2 -input NOR gate 
IC2- CD4007 dual complementary pair 

plus inverter 
IC3- CD4009 hex inverter 
IC4- CD4046 phase -locked loop 
J 1- Miniature phone jack 
LED1 -Green light- emitting diode 
LED2 -Red light- emitting diode 
LED3 -Yellow light- emitting diode 
Q1-2N3904 npn silicon transistor 
Q2- 2N4402 pnp silicon transistor 
The following are 1/4-watt, 5% tolerance 

carbon -composition fixed resistors un- 
less otherwise specified. 

Fig. 2. The circuit in the project uses a CMOS phase -locked loop 
to detect the presence of the alert signal. The CMOS components 
cause little battery drain so that the monitor can be in use constantly. 

R1 -104 
R2 -33 k52 

R3, R5, R7, R8, R9, R13, R14, R16-100 
k4 

R4 -10 k52 

R6, R15-1 MS2 

R10 -220 k52 

R11 -10052 
R12 -470 k52 

R17 -3.9 MS2 

R18 -2.2 MO 
R19-1 kS2 

R20- 20 -k52, linear- taper, pc -mount trim- 
mer potentiometer 

R21- 200 -162, linear- taper, pc -mount trim- 
mer potentiometer 

R22- 1-MO, linear- taper, pc -mount trimmer 
potentiometer 

S 1 -Spst switch 
S2- Normally open, momentary- contact 

pushbutton switch 
Misc.- Printed circuit board, suitable en- 

closure, IC sockets or Molex Solder - 
cons, battery retainer and connecting 
clip, hookup wire, two -conductor cable, 
miniature phone plugs, hardware, etc. 
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emergency broadcast 

Fig. 3. Actual -size etching and drilling 
guide for a suitable printed circuit board. 

er than soldering them directly to the 
board. This makes replacement of defec- 
tive ICs infinitely easier and eliminates 
the possibility of damaging them during 
soldering. Be sure to observe polarities 
and pin basings when you mount the 
diodes, transistors, LEDs, ICs, and elec- 
trolytic capacitors. 

The LEDs should be mounted off the 
board so that they can project through 
the front panel of the enclosure that is 
employed to house the project. The 
switches should also be mounted on the 
front panel. Connect the LEDs and 
switches to the pc board using flexible 
hookup wire. Input jack JI should be 
mounted on the rear of the enclosure 
and connected to the board using two - 
conductor cable. Fasten a retaining clip 
for the 9 -volt battery to the enclosure 
and connect suitably long leads from the 
appropriate foil pads to a 9 -volt battery 
clip. Then install the battery and snap 
the connecting clip in place. Finally, 
prepare a two- conductor patch cord of 
convenient length terminated with min- 
iature phone plugs at each end. 

Alignment. There are only three ad- 
justments that must be made before the 
EBS Monitor is ready for service. Poten- 
tiometer R2O must be adjusted so that, 
when the audio output of the broadcast 
receiver is at the proper level and the 
EBS signal is present, a 107 -Hz square 
wave will be applied to the input of the 

66 

Fig. 4. Component layout for the monitor's 
printed circuit board is shown below. 
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PLL. Potentiometer R21 must be ad- 
justed so that the lock range of the PLL 
is centered around 107 Hz. Third, po- 
tentiometer R22 needs to be set so that, 
once LED3 begins to glow, there will be 
a 12- to 18- second delay before the al- 
arm sounds. The easiest way to make 
these adjustments is to first make a re- 
cording of the EBS alert signal when a 
local radio station is conducting an EBS 
test. Use a high -quality cassette or open - 
reel tape recorder that has an earphone 
or line -level output jack. After you have 
recorded the two -tone signal, patch the 
output of the recorder to the project's 
input jack and proceed as follows. 

First, connect a voltmeter between 
pin 14 of 1C4 and the circuit ground. 
Then close switch SI and play back the 
EBS alert signal. (Rewind and repeat 
this step as necessary so that the tone is 
present during all of the remaining 
steps.) Hold switch S2 closed and adjust 
the recorder's output level until LEDI 
glows but LED2 remains dark. Vary po- 
tentiometer R2O until the voltmeter 
reads 3 to 5 volts dc. Vary potentiometer 
R21 until LED3 glows most or all of the 
time that the tone is present. Vary po- 
tentiometer R22 until the delay between 
the application of the tone and the acti- 
vation of the audible alarm is between 
12 and 18 seconds. The delay can be 
reduced by moving the wiper of R22 
toward capacitor C.5 as viewed from the 
top of the board. 

J1 

R13 j 

I -R14- 

R3 

v 
IC3 

R15 

I +IRIB 
R19 C7 I 

II 
1 1+ 

At 

Use. Your EBS monitor is ready for 
service. Apply power to both the project 
and the broadcast receiver with which it 
will be used. Tune in a local radio sta- 
tion that participates in the Emergency 
Broadcast Service, has a strong signal in 
your area, and broadcasts 24 hours a 
day. If possible, choose an FM station, 
because static interference during an 
electrical storm will be less severe and 
the operation of the Monitor will be 
more reliable. 

Patch the output of the receiver to 
input jack J1 and, if necessary, adjust 
the output level so that LEDI flickers in 
step with the demodulated signal when 
S2 is depressed but that LED2 remains 
dark. When the project is operating in 
its listening mode, LED3 should flicker 
on occasionally. As long as it flashes 
brightly, the battery is in good condi- 
tion. As the battery becomes weaker and 
needs replacing, LED3 will diminish in 
brightness. 

Take advantage of the broadcaster's 
EBS tests to check the circuit periodi- 
cally for proper operation. These tests 
are never conducted at night, so you will 
not be disturbed by false alarms if you 
leave the project in its listening mode 
while you sleep. When the alarm sounds, 
remove power from the project and dis- 
connect the patch cord from the output 
jack of your broadcast receiver. You will 
then be able to hear the emergency mes- 
sage that follows. 0 
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sinlair Multimeters 
Repeatable Quality at Unrepeatable Prices! 
Take advantage of this super special offer of 
professional quality DMMs. 

MONEY BACK GUARANTEE 

DM235 

$39.95 

PDM35 
Hand -held 31/2 digit LED Multimeter 
1% basic DCV Accuracy 
16 ranges: DC /AC Volts. DC Current, Ohms. 
Resolution 1mV / 0.1nA / )ohm 
Ranges to 1000V / 100mA / 10M 
Battery operated IPP3) or AC Adaptor 
Complete with test leads and carrying pouch 

Bench /Portable 3' digit LED Multimeter 
0.5% basic DCV Accuracy 
21 ranges: DC and AC Volts and Current, Ohms 
Resolution 1mV / 1NA / )ohm 
Ranges to 1000V / 1A / 20M 
Battery operated (4 'C' cells) or AC Adaptor 
Complete with test leads 

$99.95 

DM350 
Bench /Portable 31/2 digit LED Multimeter 
0.1% basic DCV Accuracy 
34 ranges: DC and AC Volts and Current, Ohms 
Resolution 100pV / 1 nA / 0.1 ohms 
Ranges to 1200V / 10A / 20M 
Battery operated (4 'C' cells) or AC Adaptor 
Complete with test leads 

r 

D M450 
Bench /Portable 41/2 digit LED Multimeter 
0.05% basic DCV Accuracy 
34 ranges: DC and AC Volts and Current, Ohms 
Resolution 10NV / 0.1nA / 0.01 ohms 
Ranges to 1200V / 10A / 20M 
Battery operated (4 'C' cells) or AC Adaptor 
Complete with test leads 

$129.95 

please send me 
PDM35 Hand -held DMM @ $39.95 each : $ 

DM235 Bench /Portable DMM @ $69.95 each : $ 

DM350 Bench /Portable DMM @ $99.95 each : $ 

DM450 Bench /Portable DMM @ $129.95 each $ 

AC Adaptor for PDM35 @ $4.95 each : $ 

AC Adaptor for DM235 @ $4.95 each : $ 

AC Adaptor for DM350 @ $4.95 each : $ 

AC Adaptor for DM450 @ $4.95 each : $ 

Shipping /Handling at single rate per order : $ 5.00 
New Jersey residents add appropriate Sales tax: $ 

I enclose 
OCheck Money Order OMaster Charge IQ Visa 

(Allow 2 - 3 weeks clearance time for personal checks) 
Credit Card No. Exp. Date 
NAME 

4.46 I 

TOTAL:$ 

'Continental USA only 

t 

I 
STREET 1 

CITY STATE ZIP 1 

1 

I SEND TO: NJS Technology Inc. 
P.O. Box 8247 
Ha led on 
New Jersey 
07538 

PE 

Tel (201) 790 3141 

1 

1 

J 
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doctroric 
SPACE -AGE 
LEISURE 

ACTIVITY 
BY JERRY AND ERIC EIMBINDER 

Part 3: Comparing electronic "sport" games 

Mattel Horserace Analyzer 

TABLE IX- MULTIFUNCTION GAMES 
Game Description 

IDEAL 
Maniac Four games: (1) react to the end of the tune, 

(2) guess the number of notes in a tune, (3) recall 
the original light pattern, (4) estimate the length of 
a tune. 

LOGIX 
T.E.A.M.M.A.T.E. Program cards provide a broad range of games includ- 

ing tic -tac -toe, doodling, battlefield, etc. 

MEGO 
Fabulous Fred Ten games: (1) organ, (2) compose a song, (3) what's 

that tune, (4) repeat the tune, (5) guess the number, 
(6) space attack, (7) sub hunt, (8) tag, (9) baseball, 
and (10) roulette. 

PARKER BROTHERS 
Merlin 

Split Second 

Six games: (1) tic -tac -toe against the computer, (2) 
compose a tune, (3) repeat a sequence of notes, 
(4) blackjack 13, (5) recall a coded sequence to 
create a savoie of flashing lights, (6) determine cor- 
rect numbers and their order. 

Eight games (five basic games): three different mazes, 
two space attacks, auto cross, stomp, and speed - 
ball. 

WADDINGTONS 
Wizard 

Game Machine 2 

Four games: (1) defend your corner against an attack- 
ing light, (2) repeat musical notes, (3) compose a 
tune, (4) find your way out of an invisible maze. 

Five games including blackjack and code hunter. 

IN Part 2, we started comparing some 
of the games, setting up an Evalu- 

ation System by which they could be 
rated. These comparisons are continued 
here, starting with Multifunction 
Games and ending with a detailed de- 
scription of the latest video games. 

One of the first Multifunction Games 
(Table IX) was Parker Brothers' "Mer- 
lin" which was originally planned as tic - 
tac -toe and was expanded to six games. 

All eight games provided by Parker 
Brothers' "Split Second" are battles 
against time. In the three different maze 
games, the player moves a ball around 
obstacles into a goal. Hitting a wall with 
the ball loses precious time, and in all 
"Split Second" games, each split- second 
lost counts. 

Remember the clashes between the 
Colonial Warners and the Cylons? You 
can be Starbuck or Apollo when you 
play "Split Second's Space Attack." 
The game is the closest hand -held equiv- 
alent to the radar representations of the 
Colonial Vipers in the original Battle - 
star Galactica television episodes. When 
an enemy ship is positioned on the 
screen over the target sights, it can be 
destroyed by a laser blast. The explosion 
fills the display. 

In "Split Second's Auto Cross," a car 
is driven through a 16- obstacle course in 
as short a time as possible. In "Stomp," 
20 targets must be hit as fast as possible. 
A moving ball is boxed in by four mov- 
ing lines in "Speedball" -again in a 
race against time. Each game must be 
completed in 99.9 seconds; winners and 
losers are greeted with appropriate little 
jingles. (Continued on page 70) 
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AFTER 500 PLAYS OUR HIGH FIDELITY 
TAPE STILL DELIVERS HIGH FIDELITY. 

If your old favorites don't sound as good as they used to, the problem 
could be your recording tape. 

Some tapes show their age more than others. And when a tape ages 
prematurely, the music on it does too. 

What can happen is, the oxide particles that are bound onto tape 
loosen and fall off, taking some of your music with them. 

At Maxell, we've developed a binding process that helps to prevent 
this. When oxide particles are bound onto our tape, they stay put. And 
so does your music. 

So even after a Maxell recording is 500 plays 
old, you'll swear it's not a play over five. 

goon of dmerco, 60 Oxford Drwe, Moonachie, N J 07074 

DECEMBER 1980 
CIRCLE NO. 37 ON FREE INFORMA TIOM CARD 

ITS WORTH IT. 
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TABLE X ARCADE -TYPE GAMES 
Game Description 

ATARI 
Super Breakout Bricks are knocked out of a wall when struck by a 

ball; ball eventually "Breaks out." 

ENTEX 
Blast It Lines eliminated when hit by ball. 

IDEAL 
Flash Bean bags are tossed at eight -color display board. 

Five game variations. 

PARKER BROTHERS 
Wildfire Surprisingly realistic hand -held version of arcade elec- 

tronic pinball machine. 

TIGER 
Rocket Pinball Less sophisticated than Wildfire but fun. 

VANITY FAIR 
Starburst Electronic pinball machine. 

TABLE XI -FOR SMALL 
CHILDREN 

BANDAI 
Baseball, Basketball, Football, 
Incredible Hulk, Amazing 
Spiderman 

TIGER 
Safari /Darts, Football /Sea 
Chase, Space Invader /Gone 
Fishing 

Arcade -Type Games (Table X). 
"Flash" might better be classified as a 
party group -participation game than an 
arcade game. Players toss bean bags, 
dart style, at the panels of a board. 
Lights are turned off and on; sounds are 
produced and scores are displayed. 

Electronic Games For Small Children 
(Table XI) look like the real thing but 
require little if any skill. Some only re- 
quire the player to press the start button 
to play the game. 

Word and Number Educational 

70 

Coleco Head -to -Head Baseball 

Games (Table XII) abound in electronic 
interpretations of nonelectronic counter- 
parts. You can get quizzed on just about 
anything at almost any level. Coleco's 
"Quiz Wiz" will test your knowledge of 
Sherlock Holmes or how aerosols work. 
Mattel's "Brain Baffler" will challenge 
your ability to unscramble a word as its 
letters change at the rate of three per 

second. You can even try your hand at 
an electronic rack of "Scrabble" called 
"Lexor," made by Selchow & Righter. 

Sports (Table XIII). Most handheld 
electronic football games have been 
based on Mattel's "Football," designed 
in 1977. Mattel's original game pits two 
players, taking turns, against a comput- 
er defense (unlike video cartridge foot- 
ball games, where the players directly 
oppose each other). 

The object of this type of football 
game is to move your ball carrier, repre- 
sented by a bright LED light through 
would -be tacklers, depicted by dimmer 
LED lights. The original Mattel didn't 
have provision for passing, a deficiency 
eliminated in Mattel "Football 2," 
which also introduced other refine- 
ments to the game. 

In the original Mattel "Football" 
(and competitive products that followed 
it), play starts on the 20 -yard liríe; how- 
ever, Mattel's "Football 2" begins the 
action with a kickoff. The ball carrier 
can reverse his field in Mattel's "Foot- 
ball 2" to avoid tacklers, a maneuver not 
possible in "Football" and many other 
competitive versions of it. The time to 
play is continuously displayed in "Foot- 

TABLE XII -WORD & NUMBER EDUCATIONAL GAMES 

Game Description 

COLECO 
Electronic Learning 

Machine 
Lil Genius 

Quiz Wiz 

Spelling and word games, math problems and general 
knowledge questions. 

Right answer lights green LED; wrong reply turns on 
red LED and buzzer. 

Cartridges cover sports, movies, energy, trivia, etc. 
Wrong answer produces a raspberry. 

FONAS 
Kiddy Computer Poses over 6500 math problems. If two machines are 

hooked together, the first person to answer correctly, 
wins. 

MATTEL 
Brain Baffler Eight spelling and word strategy games including two - 

player competitive games. 

MILTON BRADLEY 
Omni Entertainment 

System 
Cartridges present questions on movies, sports, music, 

television, trivia, etc. 

SELCHOW A 
RIGHTER 

Sensor 

Lexor 

Electronic version of Scrabble, made by same com- 
pany. Player can be matched against opponent or 
computer. 

Object of game is to form as many words as possible 
from seven letters. 

TEXAS 
INSTRUMENTS 
Mr. Challenger 

Little Professor 

Speak & Spell 

Speak & Read 
Speak & Math 

Letter and word games. Players compete against 
each other or the computer. 

Generates over 16,000 basic problems in addition, 
subtraction, multiplication and division. 

Tests players on more than 200 frequently misspelled 
words. Speaks words and letters. 

Sequel to Speak & Spell. 
Math version of Speak & Spell. 
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THE AFFORDABLE NOME COMPUTER 

When PMC -80 was first 
introduced to the United States, 
the response was overwhelming! 
The Computer World was 
ASTONISHED at the QUALITY, 
as well as the PRICE. In fact, the 
PMC -80 has almost all the 
features of America's best selling 
computer, the TRS -80, but with a 

price tag of $200.00 less! 
(SIMUTEK'S price is $250.00 less!) 
Microsoft's Level Il Basic and 
16K Memory. 

Another reason for all the commotion 
is that the PMC -80 uses the same, easy to 
learn, LEVEL II BASIC language that the 
TRS -80 uses! What does this mean? It 

means that the PMC -80 can run all the 
1000's of programs that have been 
written for the TRS -80 Level II, 16K 
computer! Some of the programs available 
include: Flight simulation, World Champion 
Chess program, Scores of educational and 
business programs. Word processing 
programs and hundreds of other games 
and simulations. 
The PMC -80 is expandable! 

Your PMC -80 is ready to grow with 
your needs. Using a special cable, 
available from Simutek for $35.00, it may 
be connected to Radio Shack's Expansion 
interface, to give you up to 48,000 
characters of memory, up to 4 disk drives, 
addition of a telephone communication 
system, Voice Synthesizer, various printers, 
a real time clock, as well as plotters and 
other neat interfaces! As your skills with 
the PMC -80 improve, you're sure to want 
some of the ADD -ON's described above. 
(And these are just a few!) 
Save Money! Use your own 
television! 

The PMC -80 has a built in RF 
MODULATOR so you can use your black 
and white or color TV for a VIDEO 
MONITOR! A simple hook -up to your 
television's antenna connector, makes 
channel 3 your computer's video channel. 
Special Introductory Offer: 
25 Free Programs 

SIMUTEK, a leading innovator in Home 
Computer Software, is making a 

SPECTACULAR INTRODUCTORY OFFER 

'-1 ̂ r.N4L11RAdYM1.?kufM8:8ki1+6M 

PMC 80 

{Iillt111i11l1111111111111111111111-.1111111t111111 

W rmunel Mt. ru u,.y.-eer>. 

Comparison Chart 
Features PMC -81) TRS -80 

Mica soft s Fantastic 
Level II Basic Yes 

Full 128 x 48 Graphics Yes 
16,000 characters memory Yes 
Tape recorder for storing 
or retrieving programs Yes 
Use your own TV (Save $$) Yes 
Expandable to 48,000 
characters of 
in computer memory Yes 
Use TRS -80 
expansion interface Yes 
Expandable to 4 floppy 
disk drives 
(over 100,000 characters of 

storage on each one!) Yes 
Telephone Communications 
available: connect to large 
computers /electronic mail etc Yes 
1000's of ready made pro- 
grams availble for 
"educational" and "scientific" 
applications? Yes 
Printers available Yes 
High Speed Z80 CPU Yes 
Interface available for 
controlling lights and 
appliances in home 
Retell Price 

Yes 
Yes 
Yes 

Yes 
No 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

Yes Yes 
R645d00 $849.00 

to people that ORDER the PMC -80 NOW. 
With each purchase, we will give 25 FREE 
HOME COMPUTER PROGRAMS! Some of 
these include: Home Amortization tables 
program, Loan payment programs, 
Depreciation rate program, Interest table 
program, Annuity and Investment 
calculation programs as welt as these 
great animated games: GRAPHIC -TREK 
2000: Command the Enterprise!, INVASION 
WORG.. Stop the invading marauders from 
space before they take over earth! You 
command Earth's forces of androids, 
space fighters, laser guns etc., against the 
enemy's robots, saucers, proton 

destroyers, etc!, STAR WARS: Fly 

your space fighter into the Death 
Star to destroy it! But watch out, 

Darth Vader doesn't like you!, 
SPACE TARGET: A fantastic ani- 
mated arcade game of skill and 
daring!, SAUCERS: Can you win 

L 
win the coveted Medal of Honor? 

Here's what you get: 
The PMC -80 microcomputer with 

II 16,000 characters of "In Computer 
Memory ", Microsoft's Level II Basic 
(in 12K ROM), a cassette player for 
storing or retrieving programs or data 
(cassette player is built into the computer!), 
an RF Modulator for connecting the 
PMC -80 to your television set, 25 FREE 
programs so you start using your computer 
immediately, complete i'lstruction manual, 
learning manual and owners manual so 
you can begin writing your own programs 
right away! 

Best of all, you have the chance to use 
the PMC -80 in your own home before 
making your final commitment! Keep it for 
two weeks, if, for any reason you decide 
not to become a PMC -80 owner simply 
send it back, (in new condition please), 
and we will promptly refund the full 
amount, including your delivery charge! 

Time is of the essence. Please order 
now, as this price can only be guaranteed 
through January 15, 1981. (In time for 
Christmas). 

Order Now Save $76.00 r 
Credit card holders may use our 

TOLL FREE NUMBER. Or send check 
for $569.00 plus $6.00 delivery. 
(Arizona residents add $22.76 state 
tax). Please mention this magazine. 
(No tax on out of state orders). 

Call Toll Free 
800 -528 -1149 
In Arizona call 602 -886 -5880 Collect 

SIMUTEK 

COMPOTE 'ß0®UCTS rM 

9881 E. Skyview Drive 
Tucson, AZ 85710 
TRS -80 is a registered trademark of Radio Shack, a Tancy Corp. 
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electronic games 

ball 2 "; in most games, a button must be 
pressed to check the remaining time. 
"Football 2" also has an easy -to -use 
control panel with separate pass and 
kick buttons (Coleco's "Electronic 
Quarterback" requires moving a shift 
lever before touching a kick /pass but- 
ton) and four speed options (most games 
have two). 

Despite its age, Mattel's "Football" 
scores highly when compared with Cole - 
co's "Electronic Quarterback" and 
Mattel's "Football 2." Weaknesses of 

"Electronic Quarterback" include diffi- 
culty in distinguishing the ball carrier 
from other players, awkward spacing of 
carrier direction buttons, and poor 
sound effects. 

All three games ( "Football," "Foot- 
ball 2," and "Electronic Quarterback ") 
received strong ratings as shown in Ta- 
ble XIV. 

Recently, hand -held game manufac- 
turers have been increasing their em- 
phasis on graphics. Pictorial representa- 
tions of players have been replacing the 

Illapple'' 3C 16K computer 
APPLE II 32K $999 
APPLE II 48K $1099 

DOS 3.3wjtk upgrade kit S48 

Disk II with Controller $519... without $425 New Dos 3.3 

5899 
APPLE II 

ACCESSORIES 

Bio Budges Trilogy of Games 
The Cashier Retail Managment System 
CCA Data Management 

by Personal Software 
The Contributed Volumes 1-5 

29 

189 

84 

by Mountain Hardware 229 
Communications Card b DB25 Cable 179 
Integer Basic Firmware Card 149 
Parallel Printer Interface Card 139 
Prototyping Hobby Card 22 

Apple Joystick 47 wlmenuals. 29 Rornplus Card with keyboard filter 169 
ABT Numeric Input Keyboard 114 Desktop Plan by Personal Software 79 Romplus Card without keyboard filter 159 
ALF Music Synthesizer 245 Dow Jones Portfolio Evaluator. 44 SSM AIO SeriallPerallel 110 

Brigh,pen Lightpen from Softape 32 Forth II by Programma Software 4 5 Assembled b Tested. 169 
Clear Cover for Apple Computer. 25 Fortran for use with language System 159 Serial Interlace Card 139 
CCS Programmable Timer Module 159 Pascal Language System. 395 Symtec Light Pen Card 214 
Dan Pawner Lower Ca. Kit.. 
D C Hayes Micromdem ° 

Call 
335 

Sargon II Chess Game.cassene 
Sargon II Chess Game -disk 

27 

35 PRINTERS, 
Extender Bord 
Graphics Input Tablet 

27 

649 

Shell Genres 
Space Invader Cassene 

27 

l8 
MONITORS, DISCS 

Intro) X W Remote Control System 239 Space Invader disk 25 Ánade. DP8000 850 
Intro! X 10 Controller Only 1M Sub Logic FS 1 Flight Simulator Anadea DP8000AP 1350 

MbR Sup R Term 80 Column Board 325 Cassette 2 3 Cenoonlo without able 819 
Microsoft Z-80 Soh Card 299 

Sub -Logic F5.1 Flight Simulator -disk 19 
Epson TX80 BWiOraphics 799 

Novation Cat Modem 159 
Sybas Apple 80 8080 Simulator 17 

MPI BIT 650 
Romwriter 149 Visicelc by Personal Software 115 

NEC Spinwriter /5510 2695 

Speechlink 2000164 Word Vocabulary 215 Paper Tger with Graphics 959 

SuperTalker Speech Synthesizer 239 Silentype with Interface Card 495 

Sup R Mod RF TV Modulator 25 Leedse Video 100 -12" B5W 139 

SVA 8- Disc Controller Card 329 APPLE COMPUTER Sanyo 9" B5W 169 

Versa -Writer Digitizer Drawing System 
Adventure by Microsoft 

209 

27 INTERFACE CARDS 
Color Monitor 11" 349 

Dyson disks)pkg 10) 50 

Apple Bowl 14 Memorex Ipkg 101 40 

Applebug AssemblerIDissaasembler 69 Verbatim (pkg 101 30 

Applebug Debugger 27 Asynchronous Serial Interface /77l0A. $145 
Applepost Graph b Plot System 59 Applesoft II Firmware Card. 149 
Applepost Mailing List System 
Applesoft Utility Programs by Hayden 

M 
27 

CCS Arithmetic Processor Card #78110 
CCS Parallel Interface Card /7720A 

329 

155 topple computer \ \\ 
App lawn.. Word Processor 59 Centronics Printer Interface Card 179 
gill Budges Space Game Album 39 Apple Clock Calendar Cera IN STOCK, CALL FOR PRICES! 

ATARI 800 
PERSON. COMPUTER SYSTEM 

$799 
High resolution COLOR Graphics 

10K Basic in ROM 
8K user RAM expandable to 48K 
Built -in RF TV modulator 
High speed serial 110 port 
Includes ATARI 410 program recorder 
57 key full stroke keyboard 

WESHIPFAST! VISA' 

77/6-7444ZGIC 

SORCERER II 
S-100 EXPANSION UNIT 
WORD PROCESSOR PAC 
DEVELOPMENT PAC..... 

$399 
179 
89 

0) 

TO ORDER: Phone orders invited using Visa, Mastercard, or 
hank wire transfers. Visa Er MC credit card service charge 
of 2 %. Mail orders may send charge card number (include 
expiration date), cashiers check, money order. or personal 
check (allow 10 business days for personal checks to clearl. 
Please include phone number. Include 3% shipping, hand- 

ling, and insurance 1$5.00 minimum) in USA. Shipments 
within Calif. add 6% sales tax. Foreign orders include 1% 
handling shipped freight collect. Foreign orders over $1000 
allow 3 weeks extra and include 525 license fee. All 
equipment is in factory cartons with the manufacturers 
warranty. Equipment is subject to price change and avail- 
ability. 

MAIL TO: 1251 BROADWAY EL CAJON CA., 92021 C 7143 579.0330 

.,.VIii '+ tP 1116 

TABLE XIII- 
ELECTRONIC 

SPORTS GAMES 

Football 
BAMBINO 
BANDAI 
COLECO 
COLECO 
ENTEX 
EPIC 
FONAS 

KENNER 
MATTEL 
MATTEL 
WADDING- 
TONS 

Super Star Football 
Electronic Football 
Electronic Quarterback 
Head -to Head Football 
Color Football 4 
Electronic Football 
Two -Player Football/ 

Tennis 
Live Action Football 
Football 
Football II 

Sports Center* 

Baseball 
BANDAI 
BANDAI 
COLECO 
ENTEX 
EPIC 
FONAS 
UN 
MATTEL 
TIGER 

Miracle Baseball 
Super Baseball 
Head -to -Head Baseball 
Baseball 3 
Digit -Corn Baseball 
2- Player Baseball 
Stadium Baseball 
Baseball 
Electronic Baseball 

Basketball 
BAMBINO 
COLECO 

ENTEX 
MATTEL 
MATTEL 

Basketball 
Head -to -Head Basket- 

ball 
Electronic Basketball 
Basketball 
Basketball II 

Soccer/ 
Hockey 
BAMBINO 
BAMBINO 
COLECO 
COLECO 
ENTEX 
MATTEL 
MATTEL 
MATTEL 
WADDING- 
TONS 
WADDING- 
TONS 

Soccer 
Ice Hockey 
Head -to -Head Soccer 
Head -to -Head Hockey 
Soccer 
Soccer 
Soccer II 

Hockey 
Soccer 2 

Hockey 2 

Boxing 
BAMBINO Boxing 

Golf (Not available) 

Bowling 
CADACO 
VANITY 
FAIR 
MARX 

Foto Electronic Bowling 
Computer Bowling 

Electronic Bowling 

Skiing (Not available) 

Horse 
Racing 
BAMBINO 
MATTEL 

Horse Race 
Horse Race Analyzer 

Tennis 
ENTEX Electronic Tennis 

Pool 
PARKER 
BRO. 

Bankshot 

'Includes football, baseball and tennis. 
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when it comes to performance, 
size doesn't count...anymore. 

MS650 
MINI- SPEAKER 

A D 

Up u sound quality of 
mini -spec 'qs exactly wnat you 
probably i agined...mi-nimal. 
Minimal bass response. Minirrcl power 
handling capacity. Minima definition. 

That was Jntil ADC Fe-fected the 
incredible new MS -650 milli -speaker 
system. The on y thing small a»ut it, is 

its size. 
Here's why. Unlike CO1NoEntional 

mini -system drivers that ©n overheat 
and distort under high power, both the 

MS -650's 1" polyamide so=- dome 
tweeter and 61/2" high ._crrpliance 
woofer are specially cooled with ferro- 
fluid in the voice coil gap for better 
frequency response, lower cistortion 
and greater power haidlinç. 

They're sc effectke t->,e new 
MS -650 mini- speaker system can 
handle up to 150 wars of power! But 

what's even more amazing is tFatwhile 
it can handle all that power. i- doesn't 
need it. A mere 20 watts inpLt produces 
an awesome 102dB output That's 
enough to wake the neighho-s -And the 

C whole neighborhood. But that's rot all. 
To further enhance sojnd quality MPAN 

CIRCLE NO. 68 ON FREE INFORMA -ICN CARD 

the MS- 6510's featLre al ef= ective 
combination of f rst Dnd higf er order 
crossover networks for a ;rocth, 
natu-al t-aisition between high and 
low frequencies. -hot' s a big d Fere -ce 
between the crossover systems rr cst 
mini speakers use. 

But the. diffe-ences ccr't step 
there. T-ne MS -65C's .nigJe nDn- 
para lel cabinet sides were cDYipLted 
to a low a gradual termilj-ior of 
m drnnge frequencies at the cabinet 
edge. The sounc yoi'll heal will be 
more natjral...at all levels. 'en the 
front face is sloped to- improved phase 
coherency. To m n mize the adverse 
effe :ts of :abinet resonan_es, he 
MS-650 is constructed of IsopLrTF.M., 
specially brmula-edroi -r ;onent 
material. 

The new ADC MS -65) min - 

speacer sylem. The on y thing small 
about it, is i s size. 

or yo,Jr nearest ADC de pier or 
more info -motion cell (8C0)243-954. or 
write Audio Dynamics :orpoiatior, 
Pickel Dis-rict Road, New /ilicrd. Con- 
necticut 0o776. 
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POTTER BRUMFIELD 
4 PDT RELAYS 

14 pin style 3 amp contacls !a,Iee[r 24 von d.c. or "-e 120 volt a.c.coil 
Used but fully tested 161117 

51.50 each t.. 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 

FLASHER L E D 
Litronix FRL-4403 
diffused red led with bum 

in flashing unit Ttl. package - 

puise rata 3h2 -5v 20 ma. 

Ate-- 
2forS1.70 '., ç --- - 

COMPUTER GRADE 
CAPACITORS 
ALL ARE BRAND NEW 

1,700 MFD. 
150VDC $2.00 
2V, In. dia. x 424 in. 

3,000 MFD. 
150VDC. 52.00 
3in. dia. x41/2 in. 

6,400 MFD. 60 VDC. 
1,3/8 in. dia. x4lh in. 

22,000 MFD.15 VDC. 
2 in. dia. x 2lh in. 

22.000 MFD. 50 VDC 
3 in. die. x 41/2 in. 
CLAMPS TO FIT CAPACITORS 

52.50 

$2.50 

$3.50 

50c ea. 

FLAT LEVER 
HANDLE 

MINI TOGGLE 
S.P.D.T. ulnt-TOCCU 

xr AT 6 sees 120..- 
/li - 4o aoTuie4 

41 .00 tu 

lo roe $'.',0 

1 OHM 175 WATT 
WIREWOUND RESISTOR 

S1.75 each 
8'-" long. 1.118" dia. 22144 EDGEBOARD CONNECTOR 

TIN SOLDERTAIL.156 "x.200" 

T7 
LARGE QUANTITIES AVAILABLE 

S1.35 each 101or612.50 

AXIAL ELECTROLYTIC 
CAPACITORS -- {-°.".11 -._ 

8,000 MFD15VDC 51.50 ea. 
3716" long 2 1.1,16" diameter 
200 MFD. 100 VDC 51.00 ea. 

1 6 0 MFD. 1 0 diameter 
47100 MFDI6VDC2for$1.50 
z- Oner-diameler 

TRANSFORMERS 

115 volt 
primaries P 

3 VOLTS 1 200MA. $1.25 
6VOLTS 250MA. $1.25 
12.6 VOLTS C.T. : 250MA. $1.50 ..: 
tfi12.6 S VOLTS 

VOLTS C.T. 
:3AMP 

t AMP. 
$6.50 
$2.75 

PHOTO - FLASH 
CAPACITOR 

1100 MFD 330 VOLTS 

3'. 'al's" a. ,' $1.50 Each 50K SLIDE POT 7so each 
Knobs !or Slidell 
Pois 20c each audio taper 3X5 SPEAKER 

3 oz. Magnet 
8 OHM Impedance 

: 

$2.50 each 
LARGE QUANTITIES AVAILABLE 

ALL ELECTROIIICS CORP. 
905 S. Vermont Ave SEND FOR OUR FREE CATALOG 

Los Angeles. CA 90006 

(213) 380 -8000 
Store 8 Warehouse Hours 

9 AM .5 PM 
Monday bru Friday 

Saturday 
10 AM 3 PM 

TERMS 

Quantities Limited 
Min. Order $10.00 
Add $2.00 
Shipping USA 
Calif. Res. Add 6°%o 

Prompt Shipping 
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LEARN 
MICROPROCESSING 
on your own computer! 

You Learn How To: V 
Design F. code micro- .tea 

processor software se logic Bit 
IF Manipulation Techniques 

Enter 8 execute programs 
on your own computer lIx 

Understand Microprocessor 
Architecture 8 Support 
Chips 

80&5 MICROPROCESSOR COnIr01 Programmable TRAINING UNIT $299.95 
Input/Output Ports 

Implement ReahTime Interrupt Handling 8 Data Transfer 
Design your own microcomputer 

You Will Receive: 
A fully tested and assembled B085A Microcomputer with 1K RAM. 1K 

EPROM and 1K PROM Memory. Programmable I /0. Keyboard Unit, CPU 
Card. Display and Operating System. 44 pin edge connector can be 
configured to any bus structure. area on CPU Card for Custom wire - 
wrap design or user defined interface circuitry. completely expandable 

Complete Step-by-Step Instruction Manual 

Complete Users Manual with programs included 

352 page 8085A Cookbook takes you from basic microprocessor 
concepts to actual design of an 8085,0 Microcomputer 
344 page 8080/8085 Software Design Book 1 with over 1W executable 
program examples plus detailed examination of all 244 Instructions 
and typical assembly language program for the 8080/8085 
Microprocessor 

Saaaladlla Guaranled. If not completely satisfied you may return 
the product within 30 days fora full refund 

RATED BEST VALUE BY INSTRUCTORS 

FoFe==icmg CREDIT CARD ORDERS 

CALL TOL3L- FRREEE` Ii 
REDMOND. WA 98052E 

. 

1- 800-426 -6254 2X1 : 6, 
RISI I want to start teat rung Microprocessors. Please rush me. 

B085M7 Microprocessor Training Unit at S29995 plus S3.00 P 8 H 

8085 Cookbook 21697 SI295 .6980/B0115 Software Book 21541 59.50 

NAME VISA DMSTCD 

ADDRESS 

CITY ST. ZIP 

CARD NO. EXP. DATE 

SIGNATURE 
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electronic games 

LED "lines" of earlier games. In both 
Bambino's "Football" and Kenner's 
"Live Action Football," body movement 
is simulated on the display. 

The same body- movement techniques 
are employed in other sports games; 
Bambino uses them with great success 
in boxing and soccer. 

Coleco's "Head -to -Head Baseball" 
deserves special mention. Cleverly and 
attractively designed, it neglects few as- 
pects of baseball, the play -by -play ac- 
tion includes sound effects, stealing, 
bunting, double plays, hit -and -run and 
tagging up after a fly ball. 

One nice touch is the displaying of the 
hitter's batting average as he comes up 

and the posting of game statistics on the 
scoreboard. However, "Head -to -Head 
Baseball" and all hand -held baseball 
games rely too heavily on "announced" 
computer -generated decisions (single, 
double play, home run, etc.). Until this 
deficiency is dealt with, players who 
have tried video cartridge versions of 
baseball will find the hand -held baseball 
products dull by comparison and much 
less challenging. 

If you can live with the idea of a cue 
stick formed by a row of lights, you'll 
find "Bank Shot" a real challenge. 
Parker Brothers' electronic pool game 
simulates straight pool and poison pool 
(eight ball). Balls are also represented 

TABLE XIV- COMPARING HANDHELD FOOTBALL GAMES 

No. Consideration 

Coleco 
Electronic 

Quarterback 
Mattel 

Football 
Mattel 

Football 2 

1 Interest retention 25 25 25 
2 Player skill required 15 15 18 
3 Design creativity 18 17 20 
4 Competitiveness 15 14 15 
5 Display realism/ packaging /controls 10 11 12 
6 Time needed to learn the game 8 8 8 
7 Computer as opponent 9 9 10 
8 Sound effects 5 8 9 
9 Game variation random generation N/A N/A N/A 

10 Overall execution 12 13 15 

Total Points 117 120 132 
Max. Possible Points 140 140 140 
Score 84 86 94 

TABLE XV MISCELLANEOUS GAMES & TOYS 
Game Description 

BAMBINO 
Safari 
Police Car Chase 

Cage as many jungle animals as possible. 
Police car pursues gangsters. 

CASTLE 
Name That Tune Simulates the TV show. 

COLECO 
Zodiac Astrology 

Computer 
Zap 

Chart your horoscope. 

Two- player contest in reflex action. 

FISHER PRICE 
Baby Soft Sounds Doll talks when moved. 

GAF 
Melody Madness Musical version of Concentration. 

LJN 
Electronic Concen- 
tration 

Impulse 
Lickin' From Chicken 

A game of matching numbers. 

A test of instant reaction. 
Version of Tic Tac Toe. 

LAKESIDE 
Strobe Tests reflexes against light and sound. 

MILTON BRADLEY 
Milton 
Microvision 

Phrase completion game. 
Cartridges plug into hand -held console. 

PEDIGREE 
Quickfire Beam of light knocks out targets. 

PLAYSKOOL 
Alphie Robot with simple matching games. 
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by lights (the brightest one being the 
cue ball). 

The cue stick can be controlled for 
soft or hard shots and backspin. The 
cushions can be used as in real pool and 
combination shots are possible. A mis- 
calculation can cause a scratch (sinking 
the cue ball by mistake). The game be- 
gins by breaking the rack of balls as in 
real pool. Pressing a button reveals the 
score at any time during a game. 

Mattel's "Horserace Analyzer" isn't 
a game; its an aid for rating horses at 
the racetrack. Information from the 
Daily Racing Form is entered in a fixed 
sequence and the machine provides rat- 
ings for the best four horses in the race. 

Miscellaneous (Table XV) includes 
games not easily classified elsewhere. 
They range from "Melody Madness," 
the most musical of all games on the 
marketplace to "Baby Soft Sounds," the 
first of a new generation of talking 
dolls. 

"Baby Soft Sounds" has no switches 
or controls. Movement and position trig- 
ger its electronic circuitry which ran- 
domly generates 16 different words and 
sounds. The circuitry was designed in a 
joint engineering effort by Fisher Price 
and Siltronics, a Canadian electronics 
company. The October cover of PE 
showed a wafer of speech synthesis chips 
made for the doll by Precision Monolith 
ics, Inc., a leading supplier of military 
and space integrated circuits. Each wa- 
fer contains hundreds of chips. Siltron- 
ics dices the wafer to produce chips for 
the Fisher -Price doll. By buying wafers 
and slicing them instead of buying indi- 
vidual chips, Fisher -Price was able to 
use high -reliability PMI chips at mini- 
mum cost. 

"Melody Madness," a musical ver- 
sion of concentration, will play long, 
short or very brief tunes, at the player's 
choice; the player has seven seconds to 
match the tune by pushing one of 24 
buttons. A correct selection triggers a 
display of lights and a congratulatory 
signal; an error is greeted by a raspber- 
ry. Creative players can also use "Melo- 
dy Madness" to write their own tunes; 
these tunes however cannot replace the 
24 tunes stored in the machine's memo- 
ry bank. 

"Baby Soft Sounds," "Melody Mad- 
ness" and other products listed in the 
miscellaneous category reveal some of 
the new directions being taken in games 
and toys thanks to semiconductor chips. 
The games in this and other categories 
reveal that hand -held games are very 
much in a transitionary period; a year 
from now, today's sensations could well 
be obsolete. 

Next month: 
Video cassette games. 

DECEMBER 1980 

When you select Tandberg, you are investing 
in a product which is designed primarily to 
enhance and expand your permanent music 
library. As the time comes to make that 
addition to your music system choose the 
Tandberg TCD 440A and see why its en- 

gineering and design excellence have made it 

the most highly acclaimed cassette deck in the 
world. Or for an investment alternative, choose 
the Tandberg TCD 420A with many of the 
same outstanding qualities. 

TANDBERG 
01980 Tandberg of America. Inc., Labriola Ct.. Armonk, N.V. r0504 Th European Alternative 

CIRCLE NO. 67 ON FREE INFORMATION CARD 

UNIVERSAL 

COLUMBIA 

NOSTALGIA 

WARNER BROS. 

PARAMOUNT 

TVX VCX 

20th CENTURY 

ALLIED ARTIST 

If it's LEGALLY on videocassette, Wonderful World of Video has it! 
We stock all major General Release and Adult Tapes ire inventory. 

PLEASE CHECK BOX AND FILL IN AMOUNT 

SOUPERMAN 64.95 

10 64." 
ALIEN 54.95 

JAWS 54.95 

DEERHUNTER 69.95 
COAL MINERS DAUGHTER 59.95 

(New Release) 

Enclosed is my check money order 

VISA MC (cash not accepted) 

Please send me your: Family Play List 

Send Order to: Adult Play List 

Wonderful World 
of Video Inc. 
6315 Hollywood Blvd. 
Hollywood, CA 90028 

CALL TOLL FREE: 
1- 800 -421 -0482 

In California: 
1 -213- 465 -8677 

CHECK FORMAT: Beta VHS 

HALLOWEEN 54.95 

BUDDING OF BRIE (Adult) 89.95 

BABYLON PINK (Adult) 89.95 

EROTIC ADVENTURES OF CANDY 
(Adult) 89.95 

CALIFORNIA GIGOLO (Adult) 89.9` 

ALL TAPES 1061% GUARANTEED! 

Subtotal 

Calif. Res. add 6% tax 

Postage, handling 

Total 

$3.00 

Card # 

Exp. Date 

Name 

Address 

City /State /Zip 

Signature 

NOTE: No order can be shipped without a signature! (1 certify that I am of legal ages 
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Solid -State 
Developments 

The Laser at Twenty 

THE LASER is no longer a teenager! 
It seems hard to believe, but it was 

two decades ago that Theodore Mai - 
man, then at Hughes Aircraft, assem- 
bled the world's first working laser by 
inserting a polished ruby rod inside a 
helical, xenon strobe lamp. Maiman's 
achievement made Hughes Aircraft the 
victor of a race in which several other 
major research laboratories were com- 
peting. Bell Laboratories, which built 
the first gas laser early in 1961, was one 
notable contestant. Bell Labs had 
worked to be first, because one of its 
scientists, Arthur Schawlow, and one of 
its consultants, Charles Townes, were 
then credited with having first proposed 
the laser. That achievement, however, 
might also be relegated to second place. 
In 1977, the U.S. Patent and Trade- 
mark Office issued a controversial, land- 
mark laser patent (Patent No. 
4,053,845) to inventor Gordon Gould. 

Gould, who had described his laser 
ideas and even coined the word "laser" 
in a 1957 notebook, disclosed his laser 
concepts to the Patent Office in 1959. 
For technical and other reasons too com- 
plex to describe in this column, he was 
denied a patent. 

DIFFUSE RADIATION PATTERN 

LIGHT -EMITTING DIODE LASER 
BEAM 

By Forrest M. Mims 

Gould pursued his quest until he was 
granted his landmark patent covering 
optically pumped lasers. Ruby lasers, 
for example, are usually optically 
pumped by an external light source such 
as a xenon strobe tube. Recently, Gould 
was granted a second patent covering 
various laser applications. At least one 
additional laser patent will probably be 
issued to this inventor. 

Gould's laser patents have thrown the 
laser industry into an uproar. As you 
can readily imagine, laser companies 
and users alike are hardly enthusiastic 
about having to pay royalties on an in- 
vention whose principal patents were 
thought to have expired previously. 

We will be hearing a lot more about 
Gordon Gould's laser patents in coming 
years as the various contenders fight out 
their disputes in court. In the meantime, 
there can be no controversy whatever 
that, at 20, the laser has matured into an 
important tool of modern industry that 
offers countless applications in research, 
education, industry and the military. 

Laser Light. Ordinary light is a blend 
of components having many different 
wavelengths which are out of phase with 

DIFFUSED 
JUNCTION 

LASER 

OVERSIZE CONTACT WIRE 
(FOR LOW RESISTANCE 
AND HEAT SINKING) 

CLEAVED END 

Fig. 1. Comparison of the physical structures of a light- emitting 
diode (left) and a simple diffused- junction laser. 
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Fig. 2. Comparing the chief operating characteristics 
of light- emitting diodes and junction lasers. 
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one another (even with components of 
the same wavelength) and which diffuse 
into space in many directions. Laser 
light is much more organized. For ex- 
ample, the light from most lasers is 
highly monochromatic. This means that 
the emitted light consists of a single 
wavelength or very narrow band of 
wavelengths. Also, the waves emitted by 
most lasers are all in phase with each 
other. Finally, the light from many la- 
sers is highly directional. The resulting 
narrow beam means laser light can be 
incredibly intense. 

How intense? The filament of an in- 
candescent lamp would have to be 
heated to the impossibly high tempera- 
ture of 10,000,000,000,000,000 degrees 
Centigrade, filtered to a single wave- 
length, and concentrated with lenses to 
equal the beam produced by a small he- 
lium -neon laser only a tenth as powerful 
as a small flashlight! 

In 1977, I wrote a book entitled La- 
sers: The Incredible Light Machines 
(David McKay Co., Inc.) in which I 
related an experience which helps one 
appreciate the incredible intensity of 
laser light. I will repeat that description 
now for your benefit. 

"A few summers ago, a group of stu- 
dents and I placed a small helium -neon 
gas laser atop an office building in Albu- 
querque, New Mexico, and pointed the 
laser's bright red beam at the parking 
lot of the Sandia Mountain tramway 
some 20 kilometers (12.5 miles) away. 
We then drove to the tramway and 
looked back at the scintillating lights of 
Albuquerque. At first we saw no sign of 
the laser. But as we walked down a 
slight slope, we gasped in awe as the 
dazzling red beam of the laser suddenly 
came into view. Though the beam con- 
tained only three -thousandths of a watt 
of optical power, it easily outshone every 
light in Albuquerque, even the flashing 
beacon from the city airport!" 

The key to the laser's brilliance, of 
course, was its narrow beam. After hav- 
ing travelled 20 kilometers, the beam 
had widened to approximately the size 
of a drive -in movie screen. Therefore, 
walking ten or fifteen paces from the 
center of the beam made the brilliant 
starburst of red laser light disappear 
completely from Albuquerque's skyline. 

Kinds of Lasers. Many different sol- 
ids, liquids, and gases have been success- 
fully stimulated to exhibit laser action. 
The brilliant red, green, blue and yellow 
beams you can see at laser light shows, 
for example, are produced by various 
kinds of gas lasers. Most of the laser tar- 
get designators and rangefinders used 
by the armed forces employ a crystalline 
rod of ruby or neodymium -doped YAG 
(Yttrium Aluminum Garnet) to pro- 
duce, respectively, bright red or invisible 
infrared pulses. 

No doubt, you've read about the high- 
ly classified military lasers which can 
burn holes through steel plates and even 
shoot down fast - moving, airborne target 
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drones. These lasers employ highly reac- 
tive chemical mixtures, combustion or 
high -voltage discharges to achieve pow -. 
er levels of from hundreds to, in some 
cases, hundreds of thousands of watts! 

Ruby, YAG, glass, plastic and other 
solid laser materials certainly qualify as 
"solid state," but the only laser which is 
a totally self- contained, solid -state de- 
vice is the semiconductor injection laser. 
Because this column is about solid -state 
developments, let's find out more about 
injection lasers. 

Semiconductor Lasers. Several 
types of semiconductor lasers have been 
invented. One you might not have read. 

SIMPLE DIFFUSED - 
JUNCTION LASER 

METAL 
-CONTACT 

P AIGaAs 

A 

SINGLE -HE T EROJUNCTION 
LASER 

made from chips of n -type gallium arse- 
nide (GaAs) into which a thin layer of 
p -type dopant had been diffused. Two 
facing ends of the chip were cleaved to 
produce smooth, mirror -like facets. The 
remaining two sides were intentionally 
roughened during the process of sawing 
a bar of GaAs into individual laser - 
diode chips. 

When cooled to the temperature of 
liquid nitrogen and biased with a dc 
voltage, both ends of these laser chips 
would emit beams of continuous radia- 
tion having a wavelength of about 850 
nm. At room temperature, these early 
lasers could be operated for only brief 
pulses lasting less than 200 nanoseconds 

METAL SiO 
/CONTACT\ INSULATION 

P AIGaAs 

P GaAs 
N AIGaAs 

D OUBLE- HETEROJ SNOT ION 
LASER 

Fig. 3. Simplified cross sections of the four most 
important kinds of injection lasers. 

about is the cadmium sulfide laser. This 
laser is made from a thin crystal of the 
same chemical compound used to make 
CdS photoresistors. If the CdS crystal is 
"pumped" by a focused electron beam 
or light from another laser, it will emit a 
fan -shaped beam of green light. 

To date, perhaps the most important 
type of semiconductor laser is the injec- 
tion laser. These devices are actually 
members of the light- emitting diode 
family. The first injection lasers were 

Fig. 4. A long -range 
laser communicator 

made by American 
Laser Systems. 
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N AIGaAs 

STRIPE- GEOMETRY 
OH LASER 

each. This required the development of 
various kinds of high- speed, miniatur- 
ized pulse- driving circuits. To make 
matters worse, these early lasers had 
very limited lifetimes. 

Today's semiconductor lasers are 
much more reliable than those compara- 
tively primitive, diffused -junction de- 
vices. Before finding out more about 
these modern devices, let's explore some 
of the differences between semiconduc- 
tor lasers and LEDs. 

LEDs vs. Lasers. Injection lasers, as 
we have observed, are actually members 
of the light- emitting diode family. When 
the current injected into a diode laser is 
below a critical point called the thresh- 
old (denoted symbolically as Jrh or /,h), 
the diode behaves exactly like a LED. 
The chip emits a relatively broad spec- 
trum of wavelengths in a very wide ra- 
diation pattern. 

Above the threshold, the light from 
the laser narrows into a distinct beam 
which emerges from both end facets un- 
less one is coated with a gold reflective 
film. Also, the wavelengths of the emit- 
ted radiation become confined to a very 
narrow region of the spectrum. 

Figure 1 compares the physical struc- 
ture of a very simple diffused junction 
laser with a LED made from a semi- 
conductor wafer of the same type. The 
ways in which the devices operate are 
compared in Fig. 2. 

Heterojunction Lasers. The key to 
the development of high -performance, 
long -lived lasers was the introduction of 
the heterojunction, a junction of two 
dissimilar semiconductors such as gal- 
lium arsenide (GaAs) and aluminum 
gallium arsenide (A 1 GaAs). This per- 
mits the light- emitting pn junction re- 
gion to be sandwiched between two or 
more semiconductor layers that confine 
the generation and emergence of the 
emitted light to the junction region. The 
result is a laser with a much lower 
threshold and higher efficiency. 

The confinement of light between two 
heterojunctions occurs when the refrac- 
tive index of the semiconductor in which 
the pn junction is formed (typically 
GaAs) is higher than that of the semi- 
conductor bordering the pn junction. 
This causes the heterojunctions to ap- 
pear as mirrors to light waves travelling 
between them. The same phenomenon, 
which is called wave guiding, causes 
light to propagate through the core of a 
plastic or glass fiber when the core is 
clad with plastic or glass having a lower 
index of refraction than the material 
forming the outer surface of the fibers. 

There are many different kinds of 
heterojunction lasers, the two most im- 
portant of which are single- heterojunc- 
tion (SH) and double -heterojunction 
(DH) lasers. It's very important to un- 
derstand the differences between these 
two classes of diode lasers. 

The Single-Heterojunction Laser. 
This type of laser has a heterojunction 
on only one side of the pn junction. A 
typical SH laser will emit a full watt of 
optical power for every mil (0.001 inch) 
of junction width. The smallest SH la- 
sers are 3 mils wide and emit three to 
four watts at 10 amperes of forward cur- 
rent. Their threshold current is typically 
4 amperes. 

Although an SH laser is several times 
more efficient than a diffused- junction 
laser, an SH laser cannot be operated 
continuously at room temperature. In- 
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solid -state 

stead, a high- current pulse generator 
which delivers fast -rise -time pulses last- 
ing no more than 200 nanoseconds must 
be used to drive such a laser diode. 

The Double -Heterojunction Laser. 
Most kinds of DH lasers, and there are 
far too many to describe here, can oper- 
ate continuously at room temperature. 
That's because the heterojunctions on 
either side of the light- emitting pn junc- 
tion efficiently confine the light to an 
ultra -thin region along the junction. 

Many DH lasers are stripe -geometry 
devices. This simply means that all but a 
narrow stripe of one electrode is insu- 
lated from the upper surface of the laser. 
As a result, the current flow through the 
pn junction is confined to a thin stripe 
between the two end mirrors. 

The very high current density present 
in the active region of a stripe -geometry 
DH laser produces a very low "lasing" 
threshold and operating current. Some 
such lasers will generate several milli - 
watts of laser light at forward currents 
of less than 100 milliamperes. Figure 3 
compares the kinds of injection lasers. 

+136V 
(TWO 67 -1/2 VOLT 

RI BATTERIES IN 
SERIES) 

0I-NPN SILICON 
SWITCHING 
TRANSISTOR 

Fig. 5. Simple pulse driving 
circuit for injection laser. 

Injection -Laser Applications. SH 
lasers are noted for their high output 
power -as much as 50 watts per pulse. 
Therefore, they are ideal for long -dis- 
tance, pulse -modulated communications 
and rangefinding through the atmo- 
sphere. Figure 4 shows a sophisticated 
laser communicator made by American 
Laser Systems of Goleta, CA. 

Experimenters can buy SH lasers for 
less than $10 from some of the parts 
dealers who advertise in POPULAR ELEC- 
TRONICS. Many different SH lasers are 
available from Laser Diode Laborato- 
ries (1130 Somerset St., New Bruns- 
wick, NJ 08901) and RCA (Solid State 
Division, Electro Optics and Devices, 
Lancaster, PA 17604). Prices of diodes 
sold by the last two sources range from 
approximately $15 to $50 or more. Both 
companies publish excellent data sheets 
and brochures describing their laser 
products. 

SH lasers require much more operat- 
ing current than DH lasers and nonlas- 
ing LEDs. They must be powered by 
drivers which deliver fast -rise -time, 
short -duration current pulses. Typically, 

Fig. 6. A battery -driven miniaturized 
single-heterojunction laser transmitter. 

an SCR, a four -layer diode, an ava- 
lanche transistor or a VFET is used to 
gate current or to discharge a capacitor 
through an SH laser. Because of the 
combined voltage drops of the switching 
device and the laser, the supply voltage 
that must be employed so that the re- 
quired current will flow will range from 
approximately 25 to several hundred 
volts, depending upon the parameters of 
the switching device and the laser. 

The apparent complex demands 
placed on SH -laser drivers can be decep- 
tive. As you can see by looking at the 
schematic diagram in Fig. 5, a driver 
can be very simple. I described in detail 
in the October 1971 issue of this maga- 
zine (pp. 46 -49) a circuit very similar to 
this one. The September 1977 "Experi- 
menter's Corner" also contained a simi- 
lar avalanche- transistor laser driver. 

Figure 6 shows a miniaturized SH- 
laser system that is smaller than a pen- 
light. This tiny laser is powered by a sin- 

Fig. 7. A DH laser with collimating 
lens installed on an oversize heat sink. 
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solid -state 
gle, 1.3 -volt, mercury "button cell." A 
miniature dc-to-dc converter charges a 
capacitor to 30 volts. The charge is then 
dumped through an SH laser by a four - 
layer diode. A lens collimates the laser 
light into a pencil -thin beam. I original- 
ly built this laser intending to publish it 
as a Project of the Month, but have post- 
poned the article because the four -layer 
diode is no longer available in small 
quantities. 

DH lasers are ideally suited for com- 
munications through optical fibers. 
They will probably also find use in laser 
printing systems and video -disc read- 
outs. Because a DH laser can operate 
continuously at room temperature, pow- 
ering one would at first glance seem a 
simple matter of connecting the diode to 
a few batteries and a current -limiting 
resistor. Unforunately, things are more 
complicated. The operating current for 
a DH laser is greatly influenced by tem- 
perature. A change of even a few de- 
grees can change a laser's threshold 
enough either to halt the lasing process 
or to destroy the laser! A DH laser must 
therefore be maintained at a constant 
temperature. Otherwise, its forward 
current must be temperature- compen- 
sated by a thermal- tracking network. 

Figure 7 shows a DH laser purchased 
from Laser Diode Laboratories installed 
on an oversize, finned heat sink. A small 
lens in front of the laser collimates its 
relatively broad beam into a very narrow 
pencil of near -infrared radiation. I as- 
sembled this DH laser system for exper- 
iments in long -range amplitude -modu- 
lated voice communications. 

The laser that appears in Fig. 7 is 
biased by a 6 -volt battery in series with 
a wirewound, current -limiting potenti- 
ometer. Current through the laser is 
carefully monitored by means of a digi- 
tal voltmeter and a low- value, current - 
sense resistor. The beam from the laser 
can be modulated by a flexible mirror 
against which the user directs his voice. 

Further Reading. Many hundreds of 
technical papers have been published 
about semiconductor lasers. A very good 
introductory article is "Light -Wave 
Communications" by W. S. Boyle 
(Scientific American, August 1977, pp. 
40 -49). The best book I've seen is Semi- 
conductor Lasers and Heterojunction 
LEDs, by Dr. Henry Kressel and J. K. 
Butler (Academic Press, 1977). Ralph 
Campbell and I wrote an early book 
called Semiconductor Diode Lasers 
(Howard W. Sams & Co., 1972). 
Though out of print, this book contains 
many useful circuits and ideas. 

You will be able to find all of these 
publications and many more at most 
university libraries. For the latest devel- 
opments, check journals like Applied 
Optics, Applied Physics Letters and 
Proceedings of the IEEE. Also, read 
Laser Focus magazine each month. 
Keep one important thing in mind, how - 
ever-if you assemble injection laser 
projects, be sure to follow the manufac- 
turer's safety precautions. 
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Experimenting with a Light Pen -I 
AMONG the most interesting data -entry devices for com- 

puters and remote terminals are those that are sensitive 
to light. The most sophisticated optical data -entry devices are 
solid -state television cameras. When such a camera is used 
with a computer having a large complement of RAM storage 
capacity, complex operations such as pattern recognition, 
equipment monitoring, and area surveillance can be per- 
formed easily. 

Television cameras provide perhaps the ultimate in optical 
data entry, but their cost (as well as that of the necessary 
interface circuit) varies from high to exorbitant. Two much 
more common -and cheaper -optical data -entry devices are 
light wands and Fans. Television cameras contain many 
hundreds or thousands of resolution elements, but most light 
wands and pens incorporate a single -element light detector 
such as a photodiode or a phototransistor. 

It's important at the outset to understand the differences 
between light wands and pens. Light wands are designed to 
detect the presence or absence of contrasting marks such as 
bars of ink printed on paper or plastic. Therefore, light wands 
usually include built -in light sources to illuminate the marks. 
They also include precisely focused optics that assist the 
detector and the light source in their work. 

Light pens, on the other hand, are designed to detect a 
point of light on the screen of a video display such as a cath- 
ode ray tube. Simple light pens do not include an internal 
light source because most video displays are light emitters. 

Fig. 1. Hewlett -Packard's bar code -reading Optical 
Wand plug into an HP -41C calculator. 

However, some pens designed for use with high -resolution dis- 
plays include a pinpoint light source so that the operator will 
know precisely where the pen is pointed. 

Applications. The light wand is a one -way data entry 
device. You've probably seen sleek- looking wands attached by 
flexible cables to some late -model cash registers. A sales clerk 
can record a purchase merely by sweeping the wand past the 
bar code printed on the label or package of many different 
products. Some wands can even read the printed information 
on a price tag! 

Because light wands can be used by unskilled operators and 
provide faster and more reliable data entry than keyboards, 
80 
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their use is rapidly expanding. They are currently being used 
in portable inventory monitoring systems in some department 
stores and supermarkets. They are also used in some libraries 
to read information from bar -coded identity cards and books. 

Figure 1 is a photograph of a light wand made by Hewlett - 
Packard. The wand's cable plugs into the company's HP -41C 
programmable calculator and allows bar -coded programs to 
be quickly loaded into the calculator. If you've ever spent ten 
or more tedious minutes loading a long program into a calcu- 
lator, you can readily appreciate the convenience and speed 
provided by such a wand. 

Fig. 2. A basic 
phototransistor 
light- detection Pi 
circuit. Any (SEE TEXT) 

standard npn 
phototransistor 
can be used. 

VLC. 

R/ 

OTPur 
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Light -Pen Applications. Light pens are simpler and 
therefore physically slimmer than light wands. 

How the light pen allows information to be "drawn" on the 
screen of a CRT is not immediately obvious -at least it 
wasn't to me when, as a high school student, I viewed a film 
which showed computer operators using light pens! 

Actually, the light pen's principle of operation is remark- 
ably simple. In a typical CRT /light -pen system, for example, 
the entire screen is repeatedly scanned by a tightly focused 
electron beam. This produces a fast -moving dot of light too 
dim to be seen by the human eye but easily detectable by a 
phototransistor or photodiode. 

The computer knows the precise location of the moving dot 
at any given instant. Therefore, if a light pen is connected to 
an input port, the computer knows exactly where the light pen 
is pointed. Depending upon the computer's software, this per- 
mits the operator to select specific data to be displayed on a 
CRT for any desired purpose, and to "write" information, 
including complex graphics, onto the screen and into the com- 
puter's memory. 

A Homemade Light Pen. A light pen is very easy to make. 
Both photodiodes and phototransistors make suitable sensors. 
The former are faster but the latter are more sensitive. 

The basic phototransistor light- detection circuit in Fig. 2 
illustrates how a straightforward detector responds to a light 
pulse. Any standard npn phototransistor such as the FPT -100 
can be used for Ql. When Ql is dark, its collector -to- emitter 
resistance is much higher than R1. The output voltage of the 
circuit therefore rises very close to +V. When photons 
strike the device's light- sensitive region, QI becomes forward - 
biased and its collector -to- emitter resistance falls far below 
that of RI. The circuit's output voltage thereupon approaches 
ground potential. Summing up, the output of the circuit is 
normally a high voltage. When light strikes phototransistor 
Q1, the output voltage is low. 

This basic circuit can be used in some light -pen applica- 
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tions. A much better circuit, however, is shown in Fig. 3. An 
operational amplifier is used without a feedback resistor to 
provide the highest possible gain. The gain is so high that the 
op amp functions as a comparator whose output switches from 
+5 volts to ground when the voltage applied to its noninvert- 
ing input falls below the reference voltage provided by R2. 
This occurs when QI is illuminated. 

When QI is dark, the voltage at the noninverting input of 
the op amp rises above the reference voltage. The comparator 
output then swings from ground potential to + 5 volts. Poten- 
tiometer R2 can be adjusted to alter the light level at which 
the comparator switches. Those readers who have experience 
with op amps are probably wondering about the function of 
potentiometer R3. In a working version of this circuit lacking 
R3, the output voltage when Q1 is illuminated can be greater 
than 1 volt. This exceeds the maximum allowable TTL logic 0 
level of about 0.85 volt. Therefore, if TTL logic is to be con- 
trolled by the circuit shown in Fig. 4, it is necessary to adjust 
R3 to pull the output down a few tenths of a volt. 

Incidentally, the basic phototransistor circuit shown in Fig. 

fsv 

R2= SENSITIVITY AD UST 
R3 = OFFSET RA/UST 

Fig. 3. An expansion of the circuit in Fig. 2. 

using an operational amplifier for higher gain. 

2 will directly drive TTL logic without the need for a pull - 
down resistor. However, it is less sensitive than the circuit that 
appears in Fig. 3. 

Light -Pen Data-Entry Circuit. It's relativitely easy to de- 
sign a data -entry circuit controlled by a homemade light pen. 
Figure 4 is the block diagram of one such circuit I've 
designed. 

The operation of the circuit is straightforward. The clock 
supplies a stream of pulses to a programmable 4 -bit counter. 
The counter's binary output is decoded by a 1 -of -16 decoder 
which sequentially illuminates each of sixteen LEDs. 

When the light pen is dark, the LEDs are scanned at a rate 
determined by the clock frequency. When the light pen is 
brought near any of the LEDs, nothing happens until that 
LED glows during the scan sequence. The output from the 
comparator then changes state and causes the counter to be 
loaded with whatever data is present at its data inputs. 
Because these data inputs are connected to their respective 
outputs, the current count is loaded into the counter. This 
freezes the counter even though the clock continues to supply 
pulses to it. The address of the selected LED then appears on 
the 4 -bit bus. 

Incidentally, the usual way to block clock pulses is to insert 
a gate between the clock output and the counter input. The 
method employed here eliminates the need for such a gate. 

Figure 5 is the schematic diagram of my prototype data - 
entry circuit. A 555 timer operating in the astable mode (IC3) 
serves as the circuit's clock. The clock frequency, and hence 
the LED scan rate, can be adjusted by means of potentiome- 
ter R5. You can also increase the value of Cl to slow the scan 
rate. 

Counter IC4 is a 74193 programmable up -down counter. 
Note how the programming data inputs are tied to their 
respective outputs. The 1 -of -16 decoder (IC2) is a 74154. The 

anodes of the 16 LEDs connected to the decoder outputs are 
all tied to a single current -limiting resistor because only one 
LED is illuminated at any given instant. 

The light pen circuit appears above the LED array. Note 
that the output of operational amplifier ICI is connected to 
the LOAD input of counter IC4. 

You can assemble a working version of this circuit on a 
solderless breadboard in less than an hour. The selection of 
devices for use as ICI and QI is not critical. Any general -pur- 
pose op amp such as a µA741 is suitable, and any standard 
npn phototransistor such as the FPT -100 can be used. The 
phototransistor should be connected to the circuit by means of 
clip leads. Power can be provided by a + 5 -volt supply or you 
can use a 6 -volt battery if you first connect the cathode of a 
1N4001 diode to those points in the circuit marked +5 volts 
and the anode to the battery's positive terminal. 

When you apply power to the circuit, the LEDs will either 
flash off and on in rapid sequence or all the LEDs will appear 
to glow dimly. If the latter occurs, the clock frequency is so 
great that the LEDs switch on and off faster than your eyes 
can respond. For initial tests, adjust R5 to achieve this latter 
condition. 

Before attempting to use the circuit, you must trim the 
light -pen circuit. A trial -and -error approach will eventually 
produce useful results, but a much better approach is to tem- 
porarily disconnect the grounded lug of potentiometer R3 
from ground and connect a voltmeter between the output of 
the op amp and ground. Illuminate QI with a flashlight and 
adjust R2 until the output voltage of the op amp falls to its 
lowest value, which was approximately 1.2 volts in the proto- 
type circuit. Don't turn the rotor of R2 beyond this point once 
you have found it. 

When you remove light from QI, the output voltage of the 
op amp should immediately increase several volts. (It reached 
3.4 volts in the prototype.) The light pen is now adjusted for 
maximum sensitivity. Indeed, it is probably so sensitive that 
ordinary room lighting will be able to switch the comparator. 
Therefore, you should wrap a cylinder of black electrical tape 
one -half inch in diameter around QI to block ambient light. 
Heat -shrinkable tubing can also be used for this purpose. 

Next, reconnect the lug of potentiometer R3 to ground and 
again illuminate QI with a flashlight. Adjust the rotor of R3 
until the LEDs stop scanning and only a single LED remains 
on. The light -pen circuit is now trimmed and ready for use. 

Test the circuit by bringing the aperture of QI close to any 
of the LEDs in the array. Depending upon the scan frequency, 
the selected LED should immediately or very quickly glow 
brightly and all the remaining LEDs will darken. The binary 
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Fig. 4. Block diagram of a 16- position data -entry 
circuit controlled by a homemade light pen. 
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experimenter's corner 

Fig. 5. Schematic diagram of a 
complete data -entry circuit. 
The circuit for the light pen 
appears above the LED array. 
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address of the selected LED will then appear on the 4 -bit bus 
between IC2 and IC4. 

It's interesting to move QI back and forth along the row of 

Unless you operate a tracking station 
for deep -space probes 

YOUR BEST BET AMONG ALL -WAVE 
RECEIVING ANTENNAS IS THE 

NEW IMPROVED COMPACT OUTDOOR 
McKAY DYMEK DA100D 

Rooftop, balcony, 
anywhere outdoors 
... this tough little 

four -footer gives very 
high performance in 

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

very often outper- 
forms, longwire an- 

tennas. For con- 
venience, price, qual- 

ity, performance 
McKAY DYMEK 

DA100 is the name 
to remember. 

add $5.00 for shipping 
calif residents -add 6% 

sales tax 

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

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

.41 
BUY FACTORY DIRECT ORDER NOW 

McKAY DYMEK CO 
111 So College Ave. 
P 0 Box 5000 Iuwq 
Claremont, CA 91711 

C Tel 714/621 -6711 
TWX 910 -581 -4990 
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LEDs and watch them appear to track its movements. For 
best results, the scan rate should be adjusted so that all the 
LEDs glow dimly when none has been selected. 

Build a low-cost earth terminal 

and pick up satellite TV free. 

Get our professional -quality 
LNA amplifier... 
the rest is easy! 

Bolts to 

LNA i 
Co -ax 
cable 

Microwave 
receiver 

VCR 
modulator 

The only sophisticated 
component you need is a 
low -noise amplifier to boost 
the satellite signal. 

And now you can buy it 
directly from the industry 
leader that supplies the 
major cable -TV stations. 

Assembled systems cost 
up to $12,000, but you can 
build your own for a fraction 

TV 

of that cost. Order your 120 °K 
LNA from Avantek for only 
$795 and we'll send you a 
complete sourcebook for low - 
cost system components. 

Call or write Avantek, Inc., 
3175 Bowers Ave., Santa 
Clara, CA 95051. 

Avantek 
Charge by phone: (408) 727 -0700 Ask for LNA order desk. 

VISA & Master Card welcome Allow 30 days for delivery. 
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Save on 
Scanners: 
NEW Rebates! 

Communications Electronics;" the 
world's largest distributor of radio scan- 
ners, celebrates Christmas early with big 
savings on Bearcat synthesized scanners. 
Electra Company, the manufacturers of 
Bearcat brand scanners is offering con- 
sumer rebates on their fantastic line of 
crystalless scanners purchased between 
September 15 and November 15, 1980. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Most items are in stock for quick 
shipment. Do your Christmasscannershop- 
ping early and order today from CE! 

Bearcat°300 
The Ultimate Synthesized Scanner! 
List price $519.95/CE price $329.00/520.00 rebate 
Your final cost is a low $309.00 
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 5419.95 %CE price $259.00/520.00 rebate 
Your final cost is a low $239.00 
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. 
Overseas customers should order the Bearcat 250FB 
at $349.00 each. This model is like a Bearcat 250, but 
designed for international operation with 220 V AC /12 V 

DC power supply and 66 -88 MHz low band coverage 
instead of 32 -50 MHz. 

Bearcat® 220 
List price $419.95/CE price $259.00/520.00 rebate 
Your final cost is a low $239.00 
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. Overseas customers should order the 
Bearcat 220FB at $349.00 each. This model is like a 
Bearcat 220, but designed for international operation 
with 220 V AC /12 V DC power supply and 66 -88 MHz 
low band coverage instead of 32 -50 MHz. 

NEW! Bearcat® 210XL 
List price 5319 95/CE price $209.00/$20.00 rebate 
Your final cost is a low $189.00 
18 Channels 3 Bands Crystalless AC /DC 
Frequency range: 32 -50, 144 -174, 421 -512 MHz. 
The Bearcat 210XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. 

FREE Bearcat° Rebate Offer 
Get a coupon good for a $20 rebate when you purchase a 
Bearcat 300, 250, 220 or 210XL. $10 rebate on models 211, 
210 and 160. To get your rebate, mail this coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in four 
to six weeks. Offer valid only on purchases made betwen 
September 15, 1980 and November 15, 1980. All requests 
must be postmarked by November 29, 1980. Limit of one 
rebate per household. Coupon must accompany all rebate 
requests and may not be reproduced. Offer good only in the 
U.S.A. Void where taxed or prohibited by law. Resellers, 
companies, clubs and organizations -both profit and non- 
profit -are not eligible for rebates. Employees of Electra 
Company, their advertising agencies, distributors and re- 
tailers of Bearcat Scanners are also not eligible for rebates. 
Please be sure to send in the correct amount for your 
scanner. 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. Orders received with insufficient payments will 
not be processed and will be returned. 

NEW! Bearcat® 160 
List price $279.95/CE price $189.00/$10.00 rebate 
Your final cost is a low $179.00 
16 Channels 3 Bands AC only Priority 
Dual Scan Speeds Direct Channel Access 
Frequency range: 32 -50. 144 -174, 440 -512 MHz. 
The Bearcat 160 presents a new dimension in scanning 
form and function. The keyboard is smooth. No buttons. 
to punch. No knobs to turn. Instead, finger-tip pads 
provide control of all scanning operations, including 
On /Off, Volume and Squelch. Green easy to read 
fluorescent display. 

NEW! Bearcat° 5/800 MHz 
The world's first 800 MHz. scanner! 
This is a new model. Shipments win begin in December, 1980. 

List price $179.95/CE price $129.00 
8 Crystal Channels 4 Bands AC only 
Frequency range: 33-50, 144 -174, 440-512. 806 -870 MHz. 
The Bearcat 5/800 MHz is the only scanner on the 
market today that offers coverage of the 800 MHz. 
public service band and the other public service bands. 
Individual channel lockout. Scan Delay. Manual Scan. 

Bearcat° 5 
List price $129.95/CE price $89.00 
8 Crystal 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. 

Bearcat° Four -Six ThinScanru 
List price $179.95/CE price $114.00 
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 6'/4 x 1" Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 

NEW! 50-Channel Bearcat 300 

NEW! Fanon Slimline 6 -HLU 
List price 5169.95/CE price $109.00 
Low cost 6- 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 x61/4 x 1" Includes 
rubber ducky antenna. Order crystal certificates for each 
channel. Made in Japan. 

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. Made in Japan. 

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 

OTHER SCANNER ACCESSORIES 
SP50 AC Adapter 58.00 
SP51 Battery Charger $8.00 
SP58 Carrying Case for Bearcat 4 -6 ThinScan" ... $12.00 
FB -E Frequency Directory for Eastern U.S.A....... $12.00 
FB -W Frequency Directory for Western U.S A $12.00 
FFD Federal Frequency Directory for U.S A $12.00 
B -4 1.2 V AAA Ni -Cad's for ThinScan' and Fanon $9.00 
A -135cc Crystal certificate $3.00 
Add $3.00 shipping tor all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it isessential that you usean external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk -lip mobile 
antenna. Order #A63 is a 3/4 inch hole mount. Order 
#A64 is a Ora inch snap -in mount, and #A70 isan all band 
base station antenna. All antennas are $30.00 and 
$3.00 for UPS shipping in the continental United States. 

TEST ANY SCANNER 
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). 
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NEW!Regency °t M400 
List price $379.95/CE price $259.00 
30 Channel Synthesized Service Search 
Digital clock Digital timer M100 styling 
Search /Store Priority Channel AC /DC 
Frequency range: 30 -50, 144 -174, 440 -512 MHz. 
The new Regency M400 is a compact programmable 
FM monitor receiver for use at home or on the road 

OTHER REGENCr SCANNERS 
Touch K100 $199.00 
Touch M100 $199.00 

NEW! Telephone Products 
Electra's cordless Freedom Phone does everything 

an ordinary phone does and more. Because it is cordless, 
you can take it anywhere, inside or outside -on the 
patio, by the pool, in the garage, in the workshop...even 
next door at the neighbor's. 

Model FF -500 has pushbutton dialing. Rechargeable 
ni -cad batteries included. Battery low light. Secure 
feature. Telescopic antenna. Your cost is $179.00. 
Model FF -1500 has the same features as the FF -500 
but also includes a charger /cradle that allows the 
phone's handset to be recharged away from the base 
station. Your cost for this cordless phone is $199.00. 
The model FF -3000 has all the standard features 
(except charger /cradle) plus interchangeable telescop- 
ic and rubber ducky antenna. Redial feature. Belt clip. 
Carrying case. Greater range. Your cost is $229.00. 

World Scanner Association" 
The WORLD SCAN NER ASSOCIATION is sponsored 

as a public service by Communications Electronics" 
When you join, you'll receive a one -year membership 
and our quarterly newsletter with scanner news and 
features. You'll also get a wallet I.D. card, an Official 
WSA Membership Certificate, and more. FREE classi- 
fied 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 purchasing power, you 
can easily pay for your membership dues the first time 
you make a Co -op purchase. To join, send $12.00 
($20.00 outside U.S.A.) for your membership materials. 

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, terms and 
specifications are subject to change without notice. Out of 
stock items will be placed on backorder automatically unless 
CE is instructed differently. Most products that we sell have 
a manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by writing to 
CE. International orders are invited with a$20.00 surcharge 
for special handling in addition to shipping charges. All 
shipments are F.O.B. Ann Arbor. Michigan. No COD's 
please. Non -certified and foreign checks require five weeks 
bank clearance. 

Mail orders to: Communications Electronics' 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$6.00 per scanner or phone product for U.P.S. 
ground shipping, or $12.00 for faster U.P.S. air 
shipping to some locations. If you have a Master 
Charge or Visa card, you may call anytime and 
place a credit card order. Ordertoll free in the U.S.A. 
800-521 -4414. If you are outside the U.S. or in 
Michigan, dial 313- 994 -4444. 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" 
t Bearcat and Freedom Phone are federally registered 
trademarks of Electra Company, a Division of Masco 
Corporation of Indiana. 
t Regenc y is a federal ly reg istered trademark of Regency 
Electronics Inc. 

Copyright 1980 Communications Electronics" 

VISA 

COMMUNICATIONS 
ELECTRONICS- 

854 Phoenix O Box 1002 Ann Arbor, Michigan 48106 
Gan TOLL. FREE (ße0)521.4414 or outside U. S. A. 13131004.4444 
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DISCOUNT 
PRICES 

Top Quality 
Money -Back Guarantee 

All Factory Prime 
MICROPROCESSOR IC'S 

095 6800 6 75 

L -89A 1095 6802 1150 
80808 5 50 6502 9 50 
8085A 11 95 6504 9 50 
Z8001 18900 6505 9.50 
Z8002 13900 2901........... .8.95 

MICROPROCESSOR SUPPORT IC'S 
ZOO -PIO 6.95 

825 
695 
8 25 

24 95 
32 95 

3395 
37.95 

49 

149 
. 119 

249 
821,1 390 
8216 249 
8224 2 95 
8226 2.25 
8228 4 75 
8238 4 90 
3251 595 
8253 1950 
8255 5 70 

8257 1950 
8259 1950 
6810 4 75 

6820 390 
6821 3 90 
6850 410 
W..' 390 

Z80A-PIO 
Z80-CTC 
Z80A-CTC 
Z80-DMA 
Z80A-DMA 
Z80-SIO/9 
Z8oA-S10/1 
8T26 1 

8728 
8797 
8198 .... 

6860 
6520 
6522 
6532 
6551 

8 95 
6 75 

9 75 

1995 

MEMORY RAMSPROMSEPROMS 
21141 -450 es 450 2101 -450 ns 195 
2114L -200 ns 595 21102-250 ns 110 
4044-450 ns 425 21L02 -450 ns 99 
4116-200 ns 795 2111-450 ns 295 
4116 -150 ns 1295 2112 -450 ns 1 95 
4096-5 450 2147 -85 ns 1995 
MCM 6604 AC 450 2708 -450 ns on 
AM 9060 CPC 295 2716 -450 ns 995 
4402 550 2732-450 Is. 49.95 

SOUND GENERATORS 
SN76477 Complex Sound Generator 249 
AY -3 -8910 GI Sound Gen 1Add 5300 tor manuall 64 Pgs 1195 

UARTS 
AY- 5 -10136 395 AY- 3 -10156 510 
AV- 3 -1014A 650 TR1602A 350 

LINEAR LM 3400 Serles 1 15 

LM 3015 -8 32 LM 3875 -8 99 
LM 301AH 32 LM 3935 -8 99 
LM 3079-8 25 LM 39009-14 58 
LM 307H 25 LM 3909N -8 99 
LM 308H 75 LM 7390C -14 99 
LM 3115 -8 59 LM 7 4ICN -14 19 

LM 319H 90 LM 747CN -14 59 
LM 320K Serles 1 35 RC 1556NB -8 1 25 

LM 3207 Serles 1 15 LM 4250CH 95 
LM 323K 495 CA 3130T 225 
LM 339N -14 98 LM 41365 -14 95 
LM 340K Serles 1 35 LM 3631 1 25 

VERBATIM 
DISKETTES 

51/4" Soft, 10, 16 

$2.35 
Ea n boxes dlo 
8" Soft Hard 

$2.75 
Ea in boxes d 10 

N(ed7atim 

DIP SWITCH 
8700 
$125e 
8Pos 
Sirme Pole 

Douole mow 
$1.49 ea 

SPECIALS OF THE MONTH 
While Supply Lasts 

ECL 101461 RAM 1024 %1 -29 ns 6.95 
AM 3705 PMOS 8-Ch Multiplexer 895 
95H90 Hi -Speed Div 10/11 Prescaler 1095 
MCT6 Dual Opto Isolator 1500V 99 
ICL 7107 CPL 3'-2 -Digit AID Cons LED 11 50 
AY -5 -2376 Keyboard Encolder. 88 Keys 10 50 

AY -5 -3600 Keyboard Encoder, 90 Keys 9 95 
1488 or 1489 Liner DrrverlReceiver 99 
18 -Pin Low Profile Sockets End Stackable 10 
DAC 100 8 810 Bit A to D Converter 13.95 
LM337K Adjustable Neg. Volt Reg ( -1.2 - -37) 5 95 
18 Pin Law Profile Socket 08 
22 Pin Low Profile Socket 08 

HOW TO ORDER -Pay by (hec. one cara r. C u o Foieaii pay L r. 

Finds. Order by plane ce mail $2500 minimum. Preces valid ibis last day of cover dale 

Snippng -82001e, the las, 2 Ins Fir sudare add 1st lid ea add in Fo, 'an -en 7,C 
for each add!II Forni,,- Add 10 for shlppna anti handimq COO sarta SI BSGJor 
anteed S9tislacpon Ill odo money pail lar reserve the Rom in ame ap,rnldoes , , 

duns Sabie(i In Ono sale We are Rol resWn,0e for typos 
SINO Foy OUR FREE FIVER' Contar n 791 RIa1 IC I 

Components 
Express, Inc. 
1380 E. Edinger. Unit PE 

Santa Ana. CA 92705 
(714) 558-3972 

"Have you kissed your computer lately?" 
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Foolish Broadcasts Audible in No. America 
by Glenn Hauser 

TIME I 

EST 

TIME 

UTC /GMT STATION QUAL.' FREQUENCIES, kHz' 

4:00-4:15 a.m. 

4:004:15 a.m. 
4:00-5:00 a.m. 

4:005:30 a.m. 

4:00-6:00 a.m. 

4:15-6:00 a.m. 

0900-0915 

0900 -0915 
0900 -1000 
0900-1030 

0900 -1100 
0915.1100 

BBC 

R. Japan' 
R. Andorra 
R. Austral ìa 

AFRTS 
BBC 

A 

B 

C 

B 

A 

C 

15070, 11955, 11750, 9640, 
9510, 6195 
9505 
15026 (varies) (and Sun.) 
15115 

11805, 9700, 9530, 9590, 6030 
17790, 17695, 15070, 

(21660 Sat. & Sun.) 
4:30-5:30 a.m. 0930 -1030 V. of Germany C 17780, 11850 
4:45-6:15 a.m. 09451115 R. New Zealand C 6105 
5:00-5:15 a.m. 

5:00-5:30 a.m. 

1000.1015 

1000 1030 

UN Radio 

R. Japan 
A 

B 

15250, 11090-LSB1 9565, (Tue.-Sat.) 
9505 

5:00-5:30 a.m. 1000-1030 V. of Vietnam C 12033, 10080 
5:00-6:00 a.m. 1000 -1100 R. Korea C 11725, 9570, 15570, 9870 
5:00-fade out 1000 R. Australia B 6045, 5995 
5:00-10:00 a.m. 1000-1500 R. Moscow (via Cuba) B 9600, 600 (50451100) 
5:00-11:02 a.m. 1000 -1602 ABC, Perth B 9610, 6140 
5:20-5:30 a.m. 

5:30-6:30 a.m. 

5:30-7:00 a.m. 

1020 -1030 

1030 1130 

1030 -1200 

V. of Guatemala 

Sri Lanka Br. Corp. 

V. of Asia, Taiwan 

6 

C 

D 

6180, 640 (time varies widely) 
17850, 15120, 11835 (not all Eng.) 

5980 (Sun. 1030-1040) (time varies) 
5:55-6:55 a.m. 1055 -1155 R. Thailand C 11905, 9655 
6:00-6:15 a.m. 11001115 R. Japan B 9505 
6:00-6:30 a.m. 1100 -1130 V. of Vietnam C 12035, 10080 
6:00-6:30 a.m. 1100-1130 R. Mogadishu D 9585 
6:006:56 a.m. 1100 -1156 R. RSA C 25790, 21535 
6:00-7:00 a.m. 1100 -1200 AFRTS A 6030 
6:00-7:30 a.m. 1100 -1230 TWR-Bonaire A 11815 or 15255 
6:00-7:50 a.m. 1100 -1250 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, 11750, 9510, 6195 
6:00-9:00 a.m. 1100.1400 4VEH, Haiti C 11835, 9770 
6:00-10:00 a.m. 1100-1500 VOA 6 11715,9565 
6:00-11:00 a.m. 1100-1600 AFRTS A 15430, 15330, 11805, 9700 
6:15-6:30 a.m. 1115-1130 Vatican R. C 21485, 17840 (not Sun.) 
6:28-9:00 a.m. 1128 1400 CBC Northern Service B-C 9625, 6065 (not all Eng.) 
6:30-6:45 a.m. 1130 -1145 R.R.I. Yogyakarta C 5046 
6:306:55 a.m. 1130-1155 R. Nacional, Angola 0 11955, 9535 (Mon.-Fri.) 
7:007:15 a.m. 1200 -1215 R. Japan B 9505 
7:007:15 a.m. 1200 -1215 V. of Kampuchean People C 11938, 9694 (vary) 
7:007:20 a.m. 1200 -1220 Vatican R. B 21485 17900, 17840 (not Sun.) 
7:007:30 a.m. 1200 -1230 Kol Israel C 25640, 17612.5, 21675 
7:00-7:30 a.m. 1200 -1230 R. Norway C 21730 
7:007:30 a.m. 1200 -1230 R. Tashkent C 11785, 9540, 6025 
7:007:45 a.m. 1200-1245 V. of Germany B 21600, 17875, 17765, 15410 
7:007:45 a.m. 1200-1245 R. Berlin International C 21540, 21465, 17700, 15320 
7:00-7:55 a.m. 1200 -1255 R. Peking B 9820t 
7:008:00 a.m. 1200-1300 V. of Turkey D 17860, 15185 
7:00-8:00 a.m. 1200-1300 HCJB, Ecuador A 26020, 15115, 11740 
7:00-10:00 a.m. 1200 1500 R. Moscow World Service B 21530, 15150, 15135 
7:00-10:00 a.m. 1200-1500 NYAB, Bhutan D 7040 
7:20 7.50 a.m. 1220-1250 R. than Bator, Mongolia C 11825, 6383 (not Sun.11 
7-30-7:55 a.m. 12301255 Austrian R. B 21655 
7:30-7:55 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. 12301300 BBC (English by radio) C 21695 
7:308:00 a.m. 1230 -1300 R. Bangladesh C 217701, 15285 
7:30-8:30 a.m. 1230 -1330 TWR, Bonaire A 15255 (Sat.; Sun. 14 15) 

7:30-8:30 a.m. 1230-1330 R. Maldives D 4754 

7:3010:51 a.m. 1230 1551 WYFR, Family Radio A 21525, 17845 (Sun. only) 
7:35-7:45 a.m. 1285 -1245 V. of Greece C 21455, 17835, 11730 (Mon.-Fri.) 
8:008:15 a.m. 1300.1315 R. Japan 8 9505 

8:00-8:30 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 

8:00-9:00 a.m. 1300 -1400 R. Korea C 11830, 7550 

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 

8:00-12:00 a.m. 1300 -1700 WYFR, Family R. A 9535 (Sun. 1230-) 

8:00-8:20 am. 1300-1320 R. Canada International A 17860, 15440, 11955. 

9575 (Mon.-Fri.) 

8:15-8:45 a.m. 1315-1345 Swiss R. International B 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) 

8:30-9:30 a.m. 1330 -1430 V. of Vietnam C 12035, 10080 

8:30-10:00 a.m. 1330-1500 All India R. C 15335, 11810 

8:30-10:00 a.m. 1330 -1500 R. Moscow World Service B 17810, 12010 

8:30-11:00 a.m. 1330-1600 BBC B-C 25650, 21710, 21660, 21550, 21470, 

15400 (from 1430), 15070 

8:35-8:50 a.m. 1335 -1350 ORT, Belgium B 21525 (Mon.-Fri.) 

8:57-11:55 a.m. 1357.1655 V. of Philippines D 9578 (Sun.-1555) (not all English) 

9:00-9:30 a.m. 1400 -1430 R. Japan B 9505 

9:00-9:30 a.m. 1400.1430 R. Sweden 8 21615 

9:009:30 a.m. 1400 -1430 R. Norway B 17840, 21730 (Sun. only) 

9:00-9:30 a.m. 1400-1430 V. Rev. Party, N. Korea D 4557,4109 
9:009:30 a.m. 1400-1430 R. Tashkent C 11785,9540,6025 
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9:00 -9:45 a.m. 1400 -1445 R. Berlin International C 

9:00-10:00 a.m. 1400 -1500 V. of Indonesia C 

9:00 -12:00 a.m. 1400-1700 CBC Southern Service A 

9:00-12:30 a.m. 1400 -1730 R. Australia C 

9:00 a.m. -6:00 p.m. 1400 -2300 CBC Northern Service B -C 

9:30 -10:00 a.m. 1430 -1500 R. Finland B 

9:30 -10:25 a.m. 1430 -1525 R. Nederland B 

9:30-11:00 a.m. 1430 -1600 HCJB, Ecuador A 

9:30 -11:00 a.m. 1430 -1600 Burma Br. Ser. D 

9:30 a.m.-5:00 p.m. 1430-2200 UN Radio A 
9:35 -10:20 a.m. 1435 -1520 R. Nepal D 

10:00 -10:15 a.m. 15001515 R. Japan C 

10:00.11:00 a.m. 1500-1600 V. of Rev, Ethiopia D 

10:00-11:00 a.m. 1500-1600 BBC B 

10:00 -11:00 a.m. 15001600 R. Moscow B 

10:00 -12:30 a.m. 1500 -1730 BSHKJ, Jordan 0 
10:30 -11:00 a.m. 1530 -1600 R. Afghanistan D 

10:30 -11:00 a.m. 1530 -1600 R. Yugoslavia C 

10:30.11:00 a.m. 1530-1600 Swiss R. International B 

10:30.11:30 a.m. 1530-1630 V. of Vietnam C 

10:30 a.m. -5:00 p.m. 1530 -2200 R. Moscow World Service B 

(via Cuba) 

10:35 -10:45 a.m. 1535 -1545 V. of Greece D 

10:4511:00 a.m. 15451600 R. Canada International A 

11:00.11:15 a.m. 16001615 R. Japan C 

11:00 -11:15 a.m. 1600 -1615 R. Pakistan C 

11:00.11:30 a.m. 1600 -1630 R. Norway B 

11:00-11:30 a.m. 1600 -1630 R. Portugal C 

11:00-12:00 a.m. 1600 -1700 R. Korea B 

11:00 a.m. -12:09 p.m. 1600 -1709 BBC B 

11:00 a.m. 1:00 p.m. 1600 -1800 AFRTS A 

11:00 a.m.4:00 p.m. 1600 -2100 R. Moscow World Service B 

11:00 a.m. -6:00 p.m. 1600 -2300 VOA A 

11:30 a.m. -1630 R. Singapore C 

11:45 -12:00 a.m. 1645 -1700 R. Canada International A 

11:45 -12:45 p.m. 1645 -1745 R. Pakistan C 

12:00 -12:15 p.m. 17001715 R. Japan C 

12:00 -12:15 p.m. 1700 -1115 Vatican R. C 

12:00.12:30 p.m. 1700-1730 HCJB, Ecuador B 

12:00-1:00 p.m. 1700-1800 WYF R, Family Radio A 

12:00 -3:00 p.m. 1700 -2000 4VEH, Haiti C 

12:00 -5:00 p.m. 1100 -2200 VOA B 

12:05.12:55 p.m. 17051755 R. France International B 

12:09 -12:45 p.m. 17091145 BBC 8 

12:10 -12:55 p.m. 1710-1755 BRT, Belgium C 

12:15-1:05 p.m. 1715-1805 V. of Germany C 

12:453:00 p.m. 1745 -2000 BBC C 

12:45 -5:30 p.m. 17452230 All India R. C 

1:001:15 p.m. 1800 -1815 R. Japan B 

1:00-1:30 p.m. 1800-1830 R. Canada International A 

1:00-1:30 p.m. 1800-1830 R. Norway C 

1:00-2:00 p.m. 1800 -1900 V. of Vietnam C 

1:00-2:00 p.m. 1800 -1900 WYFR, Family Radio A 

1:00-2:00 p.m. 1800 -1900 V. of Nigeria C 

1:00-3:00 p.m. 1800.2000 R. Australia C 

1:00-4:00 p.m. 1800 -2100 R. Kuwait C 

1:005:00 p.m. 1800 -2200 B.S.K. Saudi Arabia C 

1:00-5:00 p.m. 1800 -2200 AFRTS A 

1:15-1:45 p.m. 18151845 Swiss R. International C 

1:15 -2:15 p.m. 1815 -1915 R. Bangladesh D 

1:30-1:35 p.m. 1830.1835 UN Radio A 

1:30 -2:00 p.m. 1830 -1900 V. of Revolution, Guinea C 

1:45-2:15 p.m. 1845-1915 Sri Lanka Br. Corp. C 

2:00.2:10 p.m. 19001910 R. Tahiti C 

2:00-2:15 p.m. 1900 -1915 R. Japan 8 

2:00.2:30 p.m. 1900 -1930 R. Canada International A 

A 

2:00-2:30 p.m. 1900 -1930 R. Afghanistan C 

2:00-3:00 p.m. 1900-2000 HCJB, Ecuador C 

2:00-5:00 p.m. 1900 -2200 WYFR, Family Radio A 

2:30-3:30 p.m. 1930-2030 V. of Iran C 

2:35 -5:00 p.m. 1935 -2200 TIFC, Costa Rica C 

2:45 -4:15 p.m. 1945 -2115 R. Free Grenada C 

3:00-3:15 p.m. 2000 -2015 R. Japan B 

3:00 -3:30 p.m. 2000 -2030 R. Norway C 

3:003:30 p.m. 2000-2030 R. Canada International A 

3:00 -3:30 p.m. 2000 -2030 Kol Israel B 

3:004:15 p.m. 2000 -2115 BBC A 

3:0012:00 p.m. 2000 -0500 R. Moscow (via Cuba) C 

3:10.4:40 p.m. 2010 -2140 R. Habana Cuba A 

3:15 p.m. -2:15 a.m. 2015 -0715 R. New Zealand C 

3:30.4:00 p.m. 2030 -2100 R. Pertugal C 

3:304:20 p.m. 2030 -2120 R. Nederland B 

3:304:30 p.m. 2030-2130 V. of Vietnam C 

3:304:30 p.m. 2030-2130 V. Turkey C 

3:30-5:00 p.m. 2030-2200 R. Andorra C 

21540, 21465, 17700 

15200, 11789 
17820, 11955 (Sun.) 
17795, 9770 

11720, 9625 (not all English) 

21475, 15400 

21480, 11735 

26020, 17890, 15115 

5985, 5040 

21670, 15410 (when in session) 

3425 or 7105 or 9590 
9505 
9560 

17830, 15260 (Sat, Sun) 

15150, 12030, 11905, 11720, 

9750, 9710 

9560 

4775 or 6230 
15300, 15240 

21570 
15012, 10040 

11860 or 11840 

21455, 17835, 11730 (Mon. -Fri.) 
(17820 Mon. -Sat.), 21695, 15325 

9505 

21755, 21515, 21486, 17910, 17660t 

21730, 15345 (Sun. only) 
21475 (not Sun.) 

11830, 9720 
21710, 21550, 17880, 17830, 15260 

17765, 15430, 15330, 11805 

12060, 12010 

26040, 21660, 21485, 17870, 15445, 

(15410 to 2200), (15250 from 1900) 

15199, 11940 (fade-in time varies) 

5052, 5010 

17820 (Mon.-Sat.), 15325, 21695 
15485, 11675 

9505 

17900 

26020, 21480, 177901 

21615, 15160, 11830 

11835, 9770 (Sun.) 
17785, 15205, 11760, 9760 

21620, 21580, 21515, 17860, 17850, 

17720, 15425, 15360, 15200 

17830, 15260 (Sat. & Sun. only) 15070 

21525t 
21600 
17705, 15400, 15070, 12095 

111820 from 1800) 

11620 

9505 
17820, 15260 (Sat. & Sun. - 1900) 
15175, 11860 (Sun. only) 
15012, 10040 

21615, 15425 

15119, 15185 

21630, 17795 
11665 
11854 

21570, 17765, 15430, 15330, 11790 

21585, 17830, 17850, 15170 or 

15125 

15285, 11765 (both vary) t 
19505 -SSB, 15410 (Mon..Fri.) 
11960, 17740, 15305 

15313 (varies) 9650 (Mon. Wed. and 
Fri.) (irregular) 

17850, 15120, 15115, 11870 

15170, 11825 (exc. Sun) 

15270 

17875, 15325, 11905 (Sat. & Sun. 2000) 
17820, 15260 (Mon.Fri.) 
15076 (varies) or 17742t or 15135 

26020, 21480, 17790 t, 15300 

21615, 21525, 15130, 11830 

9022 or 9765 

9645 (Sun.) 
15104 (time varia and irregular) 

15270 

15345 (Sun.) 

17875, 17820, 15325, 11905 (Mon.-Fri.) 
11610, 17710 

15260, 15070, 6175 

600 

15155 or 11920 

15485t 
11775t, 9605, 6025 
21685, 17695, 17605, 15220, 9715 

15012, 10040 

11895, 118851 

6220 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your -1 
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-81 

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, Los Angeles, Calif. 90035 

SEE YOUR DEALER TODAY 

DEMAND THE ORIGINAL 

`Firestik' 
The #1 Helically Wire -Wound and 
Most Copied Antenna In the World! 

CITIZEN BAND 

2 METER MARINE TELEPHONE 

LAND MOBILE TELEPHONE 

FIBERGLASS ANTENNAS 
AND ACCESSORIES. 

CORDLESS TELEPHONE ANTENNA 
INCREASES DISTANCE 

5 TO 10 TIMES! 
NEW MODEL 49 V.I.P. J 

SPECIAL QUOTES! 
ON 27 TO 1000 MHZ 

FIBERGLASS ANTENNAS 
ANYWHERE IN THE WORLD! 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

Serving the CB and 
Communications Market Since 1952. 

'Fireank' Antenna Company 
2614 East Adams /Phoenix, AZ 85034 

Name 

Street 

City 

State Zip 

See Us In Booth #1407 At The 
WCES Show In Las Vegas 
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THE 
SOUNDEST 

CABLE 
YOU CAN 

BUY. 
Since everything goes 
through it, your sound 
system can't be any 
better than the cable 
you use. And Teac's 
Belden -made cable 
is undeniably the 
best. It lets you 
hear the most 
sound. With the 
Ieast interference. 
So you can up- 
grade your entire 
system simply by 
plugging it in. 

Extremely low 
capacitance (14.5 
pf /foot) insures high 
frequency clarity. 

Bare copper 
woven braid has 
high RF rejection. 

Datalene insulator 
keeps low capaci- 
tance consistent, 
even when the 
cable's bent, twisted 
or crushed. 

Seven- strand center 
conductor lets more 
signal through. 

TEAC. 

86 

c;1980 TEAC Corporation of 
America, 7733 Telegraph Road, 
Montebello, CA 90640 

3:45 -5:30 p.m. 

3:50 -4:40 p.m, . 

4:004:15 p.m. 
4:004:30 p.m. 

2045 -2230 

2050 -2140 
2100 -2115 

2100 -2130 

All India R. 

R. Habana Cuba 

R. Japan 

R. Algiers 

C 

C 

B 

C 

15110 

17750, 9770 

15270 

21635, 11810, 11740, 9610t 
4:00ß:30 p.m. 2100.2130 R. Budapest C 11910, 9835, 9585 
4:004:50 p.m. 2100.2150 R. RSA B 21535, 17780, 15155 
4.00-5:OOp.m. 2100.2200 V. of Nigeria C 15185, 15119 
4:00 -5:00 p.m. 2100.2200 V. of Germany C 9765, 7130 
4:00 -5:00 p.m. 2100 -2200 R. Moscow B 120t0, 7390 
4:15- 6:00p.m. 2115 -2300 BBC A 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, 17875, 15150, 11945, 15325 
4:30-5:00 p.m. 2130 -2200 KLEI, San Francisco C 15280 
4:30 -5:00 p.m. 2130 -2200 HCJB Ecuador C 26020, 21480, 17790, 15180t 
4:30 -5:00 p.m. 2130 -2200 R. Sofia B 9665, 95307 
4:30 -5:30 p.m. 2130 -2230 R. Baghdad C 9745 
4:40-5:40 p.m. 2140-2240 V. of Free China C 17890, 15270, 11825 
4:50 -12:30 p.m. 2150 -0530 R. New Zealand C 17860 
4:50-5:00 p.m. 2150 -2200 R. Free Europe C 15245t,11825 (Fri.) 
5:00-5:15 p.m. 2200-2215 R. Japan B 17755, (via Portugal 15305 or 

117351) 
5:005:30 p.m. 2200-2230 R. Norway C 15175 (Sun, only) 11860, 11850 
5:00-6:00 p.m. 2200 -2300 CBC Radio A 15325, 11925, 9760t (Mon. -Fri.) 
5:00.6:00 p.m. 2200.2300 WYFR, Family Radio A 21525, 15130, 11855, 5985 
5:00.6:00 p.m. 2200-2300 R. Moscow B 9765, 9530, 7440, 7165 
5:00 -6:00 p.m. 2200 -2300 V. of Turkey B 15360, 9515, 7215t 
5:00 -6:00 p.m. 2200 -2300 R. Andorra C 6225, 6215 (Sun.) 
5:00 -7:00 p.m. 22002400 AFRTS A 25615, 21570, 15430, 15330, 11790 
5:00-11:30 p.m. 2200 -0430 VOA A 21460, 17740, (26000 2400), 

17820, 0100 
5:15.5:30 p.m. 2215-2230 R. Yugoslavia C 9620 
5:30-6:00 p.m. 2230-2300 Kol Israel A 17710, 15584, 11638, 9815 
5:45 -6:00 p.m. 2245-2300 SODRE, Uruguay C 11885, 9515 (time varies) 
5:45 -6:00 p.m. 2245 -2300 UN Radio A 15225, 11830 (Mon.-Fri.) 
6:00.6:30 p.m. 2300 -2330 R. Japan C 17755 
6:00-6:30 p.m. 2300-2330 R. Sweden B 9695, 11705 

6:00 -6:30 p.m. 2300-2330 R. Vilnius B 15405, 7215, 7150 
6:00 -6:50 p.m. 2300 -2350 Rdif. Argentina C 11710 (Mon-Fri.) 
6:00-7:00 p.m. 2300 -2400 4VEH, Haiti B 11835,9770 
6:00-7:30 p.m. 2300 -2430 BBC A 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. 2300-0100 WYFR, Family Radio A 5985 (17875 from 0000) 

6:00 -8:00 p.m. 2300 -0100 CBC Southern Service A 1 1850 (Sat. 2330 and Sun. 2400) 

5960 

8:00.8:00 p.m. 2300 -0200 R. Moscow A 17720, 15455, 15180, 15140, 12050, 

11780, 9765, 9685, 9610, 9530, 

9490, 7440, 7165 

6:00 p.m.1:07 a.m. 2300 -061.7 CBC Northern Service B-C 9625, 6195 (not all English) 

6:30-7:00 p.m. 2330 -2400 V. of Vietnam C 12035, 10080,10040, 10010 

6:35-6:55 p.m. 2335 -2355 SORE, Uruguay C 11885, 9515 (time varies) 

6:45 -7:45 p.m. 2345-2445 R. Japan C 17825, 15270 

7:00 -7:15 p.m. 0000 -0015 R. Japan C 17755 

7:007:25 p.m. 0000 -0025 R. Tirana B 9750, 7065 

7:007:30 p.m. 0000 -0030 Kol Israel A 155M, 11638, 9815 

7:00.7:30 p.m. 0000 -0030 R. Norway C 11870, 11860 (Mon. only) 
7:00-7:55 p.m. 0000-0055 R. Peking B 17855, 17680, 15120 

7:00 -8:00 p.m. 0000 -0100 R. Sofia B 9705 

7:00 -8:00 p.m. 0000 -0100 AFRTS A 25615, 21570, 15330, 15345, 11790 

7:00-9:00 p.m. 0000 -0200 R. Luxembourg C 6090 (Time varies) 

7:009:00 p.m. 0000 -0200 VOA A 17730, 15205, 11740, 

9650, 6130, 5995 

7:0012:00 p.m. 0000-0500 R. Moscow (via Cuba) A 9600 or 6115 

7:00-12:00 p.m. 0000 -0500 FEBC Philippines C 17810 

7:00 p.m.4:00 a.m. 0000-0900 UN Radio A 6055 (when in session) 

7:05- 8:55p.m. 0005 -0155 Spanish Foreign R. B 11880, 9630 

7:15 -8:00 p.m. 0015 -0100 BRT, Belgium C 15385 or 9760; 15175 or 11710 
7:30 -7:50 p.m. 0030 -0050 SOD RE, Uruguay C 11885, 9515 time varies) 
7:30-8:00 p.m. 0030 -0100 R. Prague C 6055 
7:30 -8:00 p.m. 0030-0100 R. Kiev B 17870, 15240, 15100, 9800, 

7215, 7150 
7:30.8:00 p.m. 0030 -0100 La Cruz del Sur, Bolivia 0 4875 (Mon. only) 
7:30.8:30 p.m. 0030 -0130 R. Mexico C 17765, 15430, 11770, 9705, 

5985 (Fri. only) 
7:30 -9:00 p.m. 0030 -0200 HCJB, Ecuador A 15155t 
7:30.9:30 p.m. 0030 -0230 BBC A 15260, 11835, 11750, 9580, 9410, 

7325, 6175, 6120, 5975 
7:30 -9:30 p.m. 0030-0230 HCJB, Ecuador B 26020, 9745, 15355 
7:55- 8:35p.m. 0055 -0135 TWR- Bonaire B 11745t 
8:00.8:15 p.m 0100 -0115 R. Japan C 17755 
8:00 -8:15 p.m. 0100 -0115 Vatican R. B 11845, 9605, 6015 
8:00-8:20 p.m. 0100 -0120 RAI, Italy B 11800, 9575 
8:00.8:25 p.m. 0100 -0125 Kol Israel A 15584, 11638, 9815 
8:00 -8:30 p.m. 0100 -0130 R. Canada International A 11940, 11850, 5960 
8:00-8:45 p.m. 0100 -0145 R. Berlin International C 11975, 9730 

8:00 -8:55 p.m. 0100 -0155 R. Prague B 11990, 9740, 9540, 7345, 5930 
8:00-8:55 p.m. 0100 -0155 R. Peking B 17855, 17680, 15120 

8:00 -9:00 p.m. 0100 -0200 R. Confusion C 14550 (one Mon. per month) 
8:00-9:00 p.m. 0100-0200 R. Korea C 15570, 15375 

8:00.9:00 p.m. 0100 -0200 V. of Free China C 17890, 15345, 11825 

8:00.9:00 p.m. 0100 -0200 AFRTS A 25615, 21570, 11790, 6030 
8:00-10:30 p.m. 0100-0330 R. Australia B 21740, 17795 
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8:00.11:50 p.m. 

8:00-12:00 p.m. 

8:20 p.m. -12:10 a.m. 

8:20 -8:50 p.m. 

fade -8:30 p.m. 

0100 -0450 

0100 -0500 

0120 -0510 

0120 -0150 

.0130 

R. Habana Cuba 

WYFR, Family R. 

R. Belize 

V. of Germany 

Feulkland Is. Broadcast 

Station 

A 

A 

C 

A 

D 

11930, 11725 

9715, (5985 from 0200) 

3285, 834 

15105, 11865.9565, 9545, 6145. 

6100, 6085, 6040 

2370 (Mon. 0030) 

8:30 -8:45 p.m. 0130 -0145 V. of Greece B 11730. 9655, 9515 (not Sun.) 

8:30.8:55 p.m. 0130-0155 Austrian Radio B 9770, 5945 

8:30.8:55 p.m. 0130 -0155 R. Tirana B 9750, 7120 

8:30-9:00 p.m. 0130-0200 R. Budapest B 17710, 15220, 11910, 9835, 

9585, (Wed., Fri. only) 

8:30.9:25 p.m. 01300225 R. Bucharest C 11940, 11840, 11735, 

9690, 9570, 5990 

8:30 -9:30 p.m. 01300230 R. Japan C 21640, 17825, 17725, 15235 

8:45 -9:15 p.m. 01450215 Swiss R. International A 15305, 11715. 9725, 6135 

9:00-9:15 p.m. 0200 -0215 R. Japan C 17755 

9:00 -9:25 p.m. 0200 -0225 Kol Israel A 15584, 11638,9815' 

9:00 -9:30 p.m. 0200.0230 R. Canada International A 11940, 11845, 5960 

9:00 -9:30 p.m. 0200 -0230 R. Norway B 11860, 9610, 9590 (Mon. only) 

9:00-9.30 p.m. 02000230 R. Budapest B 17710, 15220, 11910, 9835. 

9585, 60001 (not Mon.) 

9:00-9:40 p.m. 02000240 R. Polonia C 15120. 11815, 9525, 7270, 7145, 

6135, 6095 (length varies) 

9:00 -9:50 p.m. 02000250 R. RSA B 15325 or 15220, 11900, 9585 

9:009:55 p.m. 02000255 R. Peking B 17680, 15230, 15120 

9:00 -10:00 p.m. 02000300 R. Nacional, Brazil A 15290 

9:00-10:30 p.m. 02000330 R. Cairo B 12050, 9475 

9:00-11:00 p.m. 02000400 R. Moscow A 15455, 15180, 15140, 12050, 11780. 

9765, 9700, 9635, 9610, 9580, 

9530, 9490, 7440, 7165 

9:00-1110 p.m. 02000430 AFRTS A 21570, 17765. 11790, 6030 

9:30.9:45 p.m. 02300245 R. Pakistan C 21590,17835,217451 
9:309:45 p.m. 0230-0245 UN Radio A 15240, 6035, 15752 SSB 

10B69SSB (Tue.-Sat.( 

9:30 -9:55 p.m. 0230 -0255 R. Tirana B 9750, 7120 

9:30.10:00 p.m. 0230 -0300 R. Lebanon C 151701 (time varies) 

9:3010:00 p.m. 02300300 R. Sweden C 11705, 9695 

9:30.10:15 p.m. 02300315 R. Berlin International C 11975, 9730 

9:30 -10:25 p.m. 02300325 R. Nederland A 9590, 6165 

9:30 -10:30 p.m. 02300330 BBC A 11750, 9580, 9410, 7325, 

6175, 6120, 5975 

9:30.12:00 p.m. 0230-0500 HCJB, Ecuador A 15155. 9745, 11910, 26020 

9 55 -fade 0255. R. One Zimbabwe C 3396 (exc. Sun.) 

10:0010:15 p.m. 0300 -0315 R. Japan C 17755 

10:00 -10:30 p.m. 03000330 R. Budapest B 17710, 15220, 11910, 9835, 

9585, 60001 

10:00 -10:25 p.m. 0300.0325 R. Polonia C 15120, 11815, 9525, 7270, 7145, 

6135, 6095 (length varies) 

10:0010:30 p.m. 03000330 R. Canada International A 11940. 11845, 11770, 9535, 5960 

10:00-10:30 p.m. 0300 -0330 R. Portugal B 11925, 9765 

10:00 -10:30 p.m. 0300 -0330 R. Kiev B 11690, 9800, 9735, 9505, 7400. 

7215, 7150 

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, 15120, 15230 

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 15290t 

10:00 -11:00 p.m. 0300 -0400 TIFC Caste Rica C 9645, 5055, (Mon. 0235 -0435) 
10:00 -11:00 p.m. 0300 -0400 R. Baghdad D 11925 
10:00 -11:15 p.m. 0300-0415 R. Uganda B 15325 (irregular) 
10:00 -11:26 p.m. 0300-0426 R. RSA B 15220, 11900, 9585, 7270 
10:00 -11:30 p.m. 0300 -0430 R. Cultural, Guatemala B 3300 (Mon. 0030 -) 
10:00 p.m: 1:00a.m. 0300.0600 HRVC, Honduras B 4820 
10:00 p.m.-2:30 a.m. 0300-0730 VOA A 15330, 15245, 9670, 6040, 

6035, 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 -11:30 p.m. 0330 -0430 R. Korea C 15570 
10:30-11:45 p.m. 0330 -0445 BBC A 9410, 6175, 6120, 5975 
10:30.11:00 p.m. 0330-0400 R. Finland C 11755, 9645 
10:30-12:00 p.m. 0330 -0500 AWR Guatemala C 59801 
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 (not Sun.) 
10:50 -11:10 p.m. 0350 -0410 RAI, Italy C 11905, 17795, 15330 
10:51.10:58 p.m. 0351 -0358 V. of Yerevan C 17870, 15405, 151801 

(Sun, Wed, Thu, Sat) 

11:00 -11:15 p.m. 0400 -0415 R. Budapest B 17710, 15220, 11910, 9835, 9585, 

60001 (Wed. & Fri) (Mon. to 0430) 

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, 11770, 5960 

11:00.11:30 p.m. 0400 -0430 R. Norway C 6185 (Mon. only) 

11:00 -11:30 p.m. 0400 -0430 R. Mozambique C 4855, 3265 
11:00 -11:55 p.m. 0400-0455 R. Peking B 17680, 15230, 15120 

11:00 -12:00 p.m. 9400 -0500 XERF, Mexico A 1570 (Mon.) 

Discone'" Model DCX 

MAKE 
/ YOUR 
SCANNER 
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: 

H ER INC. 

3275 North B. Ave ,Kissimmee, Florida 32741 

MOM 
Magnetic 

Mount 

CIRCLE NO. 27 ON FREE INFORMATION CARD 

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

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

In easy to assemble kit or fully assembled. 

( 

( 

( 

) Send #3750 'Drum Set Kit. $89.95 plus $3 
shipping enclosed. 
Send #3750 'Drum Set Assembled, $154.95 
plus $3 shipping enclosed. 

) Send Free Catalog. 
Name' 

Address: 
City: Zip. 

MC: 
_ 

Card No. L_ ELECTRONICS, DEPT.12 P,1020 W WILSHIRE OKLA CITY. OK 7311 -6 

CIRCLE NO. 48 ON FREE INFORMATION CARD 
87 

1 
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/1 
DON'T 
BLAME 
THE 
SOFTWARE! 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR unique ISOLATORS eliminate 
equipment inteaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

3 filtered 3 -prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usec Spike Sup- 
pressor $56.95 

ISO -4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usec Spike Sup- 
pressor $96.95 

ISO-3 SUPER -ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usec 
Spike Suppressor $85.95 

ISO -7 SUPER -ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usec 
Spike Suppressor $139.95 

Master -Charge, Visa, American Express 
P h o n e:1- 617. 655.1532 

Electronic Specialists, Inc. 
171 South Main Street. Natick. Mass. 01760 

Dept. pE (617) 655.1532 

CIRCLE NO. 16 ON FREE INFORMATION CARD 

SAVE! 
HANEY 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 

.Q ilnou audio 
BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312 -664 -0020 

CIRCLE NO. 28 ON FREE INFORMATION CARD 
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11:00- 12:00 p.m. 0400 -0500 R. Australia 8 21680, 21650, 21525, 17890, 
17870, 17795, 17755, 17725, 
15320, 15240, 15160 

11:00 p.m.-1.00 a.m. 0400 -0600 R. Moscow World Service B 21530, 17880, 17825, 15460, 9610, 
9530, 9490, 7370, 7310, 7240, 
7215, 7150, 5940 

11:00 p.m.-3:00 am. 0400-0800 R. Moscow B 12050, 9730, 9580, 9505, 7170 
11:05-11:50 p.m. 0405-0450 FEBA, Seychelles C 11850 
11:30.11:55 p.m. 0430-0455 Austrian R. B 12015 
11:30-12:00 p.m. 0430-0500 Swiss R. International B 11715,9725 
11:30-12:00 p.m. 0430-0500 R. Sofia B 9765 or 95301 or 7115 
11:30 p.m.-2:00 a.m. 0430.0700 AFRTS A 17765, 15330,11790,6030 
11:45 p.m.12:45 a.m. 0445-0545 BBC A 9510,6175,5975,9410 
11:55 p.m.-1:00 a.m. 0455-0600 V. of Nigeria C 7255 

12:00-12:15 a.m. 0500.0515 Kol Israel B 21710, 15105, 11638, \5584, 15200 
12:00-12:15 a.m. 0500-0515 R. Japan C 15270 

12:00-12:30 a.m. 0500-0530 R. Portugal 8 9765,6185 
12:00-1:00 am. 0500-0600 WYFR, Family R. A 9705 
12:00-1:00 a.m. 0500-0600 R. Australia C 21680, 17890, 17870, 

17725, 15240, 15160 

12:00-2:00 a.m. 0500-0700 HCJB, Ecuador B 9745, 6095, 11915, 26020 
12:00-3:00 a.m. 0500-0800 R. Kuwait C 21545 t 
12:00-5:00 a.m. 0500-1000 V. of Cuba B 600 
12:15-1:15 a.m. 0515-0615 Spanish Foreign R. B 11880,9630 
12:22-12:30 a.m. 0522-0530 UN Radio A 9540, 6055 (Tue. Sat.) 

12:30-12:50 a.m. 0530-0550 V. of Germany A 11905, 9650, 9545, 6100, 5960 

12:30-fade 0530- R. Ghana C 4980, 4195, 3366, 3350 
12:30-1:25 a.m. 0530-0625 R. Nederland 8 9715, 6165 
12:40-6:15 a.m. 0540-1115 R. New Zealand C 11945 

12:45-1:00 a.m. 0545-0600 Vatican R. C 6190 or 6210 

12:45-1:00 a.m. 0545-0600 UN Radio A 9540, 6055 (Tue.-Sat.) 
12:45-1:30 a.m. 0545-0630 V. of Clipperton RX4M C 7390 or 7375 

12:45-2:30 a.m. 0545-0730 BBC B 15070, 11955, 11860, 9640, 

9510, 9410, 7150, 6175 

1:00-1:15 a.m. 0600-0615 R. Japan C 15270 
1:00-1:30 a.m. 0600-0630 V. of Germany C 17875, 15275, 11905, 11765, 9700 

1:00-1:30 a.m. 0600-0630 R. Norway B 11920, 15175 (Mon. only) 
1:00-1:30 a.m. 0600-0630 R. Australia C 21680, 21525, 17810, 17795, 

17755, 17725, 15240, 15160 

1:00-2:00 a.m. 0600-0700 RAE, Argentina C 9690 (Tue.-Sat.) 
1:00-2:00 a.m. 0600-0700 R. RSA C 21535, 17780, 15220 

1:00-3:00 a.m. 0600-0800 V. of Nigeria C 15185, 15119 

1:15-1:30 a.m. 0615-0630 R. Canada International B 11960, 11825, 9760, 9730 

6140 (Mon-Fri) 
1:25-3:55 a.m. 0625-0855 V. of Malaysia C 15295, 12350, 9750 

1:30-2:00 a.m. 0630-0700 R. Australia B 21680, 17870, 17725, 15240, 15115 

1:30-2:00 a.m. 0630-0700 Radio Polonia B 9675, 7270 

1:30-3:00 a.m. 0630-0800 R. Habana Cuba A 9525 

1:452:00 a.m. 0645-0700 R. Canada International B 11960, 11825, 9760, 9730, 

6140 (Mon-Fri) 

1:45-2:00 a.m. 0645-0700 UN Radio A 15125, 11735 

1:574:55 a.m. 0657-0955 V. of Philippines C 9578 (not all English) 

2:00-2:15 a.m. 0700-0715 R. Japan C 151301 (via Portugal) 

2:00-2:30 a.m. 0700-0730 Swiss Radio Int. C 21520, 15305, 9535, 6165 

2:003:00a.m. 0700-0800 Xandir Malta C 9670 or 9550t (Sat. only) (irregular) 

2:00-3:00 a.m. 0700-0800 V. of Vietnam C 7512, 9840, 6383 

2:00-3:30 a.m. 0700-0830 HCJB, Ecuador C 152401, 11835 

2:004:00 a.m. 0700-0900 AFRTS C 21670 (via Philippines) 

2:00-4:00 a.m. 0700-0900 R. Australia B 21680, 17725, 15115, 11740, 9570 

2:004:00a.m. 0700-0900 R. Condor, Ireland D 11463, 6243 (Nov.) (Sun.) 

2:00-5:30 a.m. 0700-1030 HCJB, Ecuador C 11900, 9745, 6130 

2:07-2:15 a.m. 0707-0715 UN Radio A 17815, 15195 (Tue.-Sat.) 

2:254:00a.m. 0725-0900 TWR, Monte Carlo B 9495t (and Sun.-1100) 

2:30-3:25 a.m. 0730-0825 R. Nederland B 9770, 9715 

2:30-3:00 a.m. 0730-0830 R. Korea 8 11810, 9870 

2:30-4:00 a.m. 0730-0900 BBC B 15070, 11955, 9640, 9510 

2:30-6:30 a.m. 0730-1130 Solomon Isl. Broadcasting C 9545 or 5020 (Not all Eng.) 

2:30-9:02 a.m. 0730-1402 ABC Melbourne C 9680 

2:37-2:45 a.m. 0737-0745 UN Radio A 17815, 15195 

2:454:30 a.m. 0745-0930 KTWR, Guam B 11840 

2:55 am.-fade 0755- Action Radio, Guyana C 5950 

2:55-3:05 a.m. 0755-0805 V. of Guatemala B 6180, 640 (time varies) 

3:003:15 a.m. 0800-0815 R. Japan 8 9505 

3:003:30a.m. 0800-0830 R. Norway C 9590 (Sun.) 

3:30-3:15 a.m. 0800-0815 UN Radio A 17860, 15235, 15125, 11735 

3:30-3:35 a.m. 0830-0835 UN Radio A 15250, 10385, 9565 

3:303:45 a.m. 0830-0845 R. Vanuatu C 7260,3945 

3:304:25 a.m. 0830-0925 R. Nederland B 9715 

3:305:00 a.m. 0830-1000 FEBC, Philippines C 11765 or 11890 

Explanatory Notes. 

1. Times in first column are EST. For AST add 1 hour, CST, subtract 1 hour, MST, subtract 2 hours, PST, subtract 3 

hours. Days of week are in GMT. 

2. Quality. A- strong signal and very reliable reception. B- regular reception. C- occasional reception under favorable 

conditions. D- rarely audible. These ratings are for locations in the central USA. European and African stations are in 

general, more reliably received in eastern North America. Asian and Pacific stations are more reliably received in 

western North America. North American stations are received well except in areas too close to the transmitter site. 

3. The information in this listing is correct to press time. However, frequencies and schedules are constantly changing. 

Listen to "DX Digest" an R. Canada International for late changes, Saturday at 2136; Sunday at 1934; GMT Mondays 

at 0106 and 0406. 

4. R.- Radio; V. -Voice 
t = frequent changes 

POPULAR ELECTRONICS 
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PROJECT 
OF THE 
MONTH 
BY FORREST M. MIMS 

THE CIRCUIT shown schemati- 
cally in Fig. 1 is a simple AM 

radio receiver. You can assemble it 
and start to receive radio stations 
within minutes. This receiver does not 
generate enough output to drive a 
loudspeaker, but that's a small price 
to pay for a circuit which derives all 
of its operating power from the radio 
signal it receives. 

The major factor that limits the 
sensitivity of the receiver shown in 
Fig. 1 (which is an updated version of 
the old- fashioned crystal radio) is the 
barrier potential across the pn junc- 
tion of the diode detector. For the cir- 
cuit to respond, the received signal 
must exceed about 300 millivolts if DI 
is a germanium diode such as the 
1N34 and a hefty 600 millivolts if DI 
is a silicon device like the 1N914. To 
maximize the input signal level, a 
good antenna and earth ground 
should be used. The antenna should 
be a length of copper wire at least 10 
feet long positioned as high and in the 
clear as possible. A low- resistance 
connection to a coldwater pipe that 
extends deeply into the earth or to 
some other good ground will help the 
receiver gather as much signal power 
as possible. 

The threshold effect imposed by the 
diode restricts reception to relatively 
powerful stations. If the forward volt- 
age drop across the diode could be 
eliminated, the receiver would be able 
to demodulate any strength signal. 

Russel Quong of Palos Verdes, CA, 
has found a simple way to reduce the 
voltage drop of a standard silicon 
diode from 600 millivolts to only one 
millivolt or so. Russel's idea, which 
was described in a brief note on page 
148 of the July 20, 1978 issue of Elec- 
tronics, is to substitute an op -amp 
precision half -wave rectifier for the 
standard diode. I've tried several ver- 
sions of this basic idea, one of which is 
shown in Fig. 2. They all work well. 

The circuit in Fig. 2 can be divided 
into four sections, the first comprising 
antenna coil Ll and tuning capacitor 
Cl. These components form a simple 
tunable filter which enables individu- 
al stations to be selected from a broad 
band of received frequencies. 

The received signal is detected or 
demodulated by the second section, a 
half -wave rectifier formed by ICI A, 

An Op -Amp AM Radio 

D1, D2, and Rl. The demodulated 
signal is then amplified by the third 
section, a high -gain driver amplifier 
consisting of ICI B, C3, R2, and R3. 
Potentiometer R3 governs the gain of 
this amplifier and therefore serves as 
a volume control. 

In the output stage, transistor Ql 
functions as a simple power amplifier 
for driving a small 8 -ohm speaker or 
an earphone. Resistors R4 and RS set 
the base bias for Ql, and R6 limits 
current through the speaker. 

You can assemble most of the cir- 
cuit on a small solderless breadboard. 
Variable inductance Ll is a standard 
loopstick antenna coil with an adjust- 
able ferrite core, and Cl is a minia- 
ture 0 -to- 365 -pF variable capacitor. 
Both these components used to be 
widely available, but you might now 
have trouble finding them because the 
demand for radio parts has seemingly 
been reduced to a trickle. None of my 
catalogs list either part, but I've seen 
them in some shops. 

If you can't find LI and CI as new 
commercial items, salvage them from 
a transistor radio. The leads from the 
coil will be very fragile, so use care 
when disconnecting them from the ra- 
dio's circuit board. One or more of the 
leads probably go directly to the tun- 
ing capacitor. If the coil has more 
than one tap, try all of them and use 
the one that gives best results. 

If you can find an adjustable loop - 
stick, substitute a fixed capacitor for 
Cl if you prefer. Try values ranging 
from 100 to 250 pF. Higher values of 

PAITENNH 
(SEE TEXT) 
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III 

III 

III Illo 
III 
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P 36s F 2 
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capacitance will favor the low end of 
the AM broadcast band and lower 
values the high end. 

In most areas, this radio will re- 
quire an external antenna. If you live 
fairly close to several stations, you 
might find that a few feet of dangling 
copper wire will suffice. I live in a 
rural area 35 miles from each of sev- 
eral cities, and have had excellent re- 
sults by clipping a short antenna lead 
to the dial stop on a rotary -dial tele- 
phone. This antenna allows my radio 
to pull in five stations with plenty of 
volume, and several others at some- 
what lower levels. A good earth 
ground will help this receiver perform 
as well as it can. It is not as important 
to provide this receiver with a good 
earth ground as it is in the case of the 
"crystal" receiver described earlier, 
but this should be done if possible. 

For room- filling volume, eliminate 
the output stage comprising Q1 and 
its associated components, and con- 
nect an external power amplifier to 
pin 7 of IC1B. The amplifier can be a 
commercial unit such as Radio 
Shack's Micro-Sonic Speaker- Ampli- 
fier. Alternatively, you can construct 
a home -brew unit. For example, you 
can use the LM386 output stage of 
the general -purpose utility amplifier 
that was presented as the August 
1980 "Project of the Month." 0 
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Fig. 1. Super- simple diode AM radio. 
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Fig. 2. An AM radio using an operational amplifier. 
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INDEXVOLUMES 17 AND 18 
JANUARY TO DECEMBER 1980 

AUDIO Mo. /Pg. 

Audio Time Delay Systems: A Low -Coat Analog 
Audio Delay Line, Part 1 (Roberts) Jul. 52 

Audio Time Delay Systems: A Low -Coat Analog 
Audio Delay Line, Part 2 (Roberts) Aug. 83 

Audio Time Delay Systems: Build a Digital Audio 
Delay Line (Delahanty. Kolupaev, & Neves) Sept. 68 

Car Stereo 1980 (Hirsch & Rodgers) Jul. 83 
Car Stereo Standards At Last! (Feldman) Mar. 44 
Loudspeakers, Focus On (Rodgers) Apr. 37 
Loudspeakers, The Objective View (Queen) Apr. 38 
Loudspeakers, The Subjective View ( Berkovitz) Apr. 41 
Noise Generator, Build A Low -Cost White /Pink 

( Eppler & Pfeifer) Feb. 67 
Phono Cartridges, PE Reviews Six Stereo 

(Rodgers) Sept. 62 
Phonograph Playback: it's Better than You Think 

(Discwaaher Research Staff) Nov. 48 
"Scratch and Rumble" Filters, High -Performance 

(Roberts) May 50 
Speakers, A 3 -Way Drive System for (Marchand) Apr. 48 

Out of Tune Correction May 7 
Stylus? How Many Hours Are on Your Phono 

(Bohn) Dec. 45 
Tape Recorder, Optimum Bias for Your (Stark) Oct. 65 
Vented Speakers, A Second Life for (Weems) Jan. 48 

COMMUNICATIONS Mo. /Pg. 
AM Standard Broadcast Stations, Clear- Channel 

(General Electric Company) May 93 
AM Stereo Wins FCC Approval (Prentiss) Aug. 57 
Emergency Broadcast System Monitor, A Low -Coat 

(Lefler) Dec. 62 
Hams & SWLs, High -Tech Gear for (Thurber) Aug. 65 
Morse Code Readability, Active Filter improves 

(Dezettel) Sept. 102 
Sunspots In Action (Leinwoll) Aug. 75 
Telephones, PE Examines Cordless (Gilder) Dec. 18 
Tourist Information Radio Service, A (Sands) Jul. 50 
What's On The Air Below 500 kHz? Part 1, How 

Long Waves Propagate (Thurber) Feb. 88 
What's On The Air Below 500 kHz? Part 2, Longwave 

Receiving Equipment (Thurber) Mar. 75 
World Administrative Radio Conference of 1979 

(Cohen) Aug. 70 

COMPUTERS Mo. / Pg. 

Computer Club Directory, Part 1 (PE Staff) May 96 
Computer Club Directory, Part 2 (PE Statt) Apr. 88 
Computer Disk Systems, Basics of (Solomon) Nov. 53 
Computer Keyboard, Add a "Key- Down" 

Audible Signal to Your (Auer) Oct. 74 
Computer Terminal, Convert a Language 

Translator to a Low -Cost (Porter) Jul. 88 
Counter Circuits for Experimenters, Special 

(Delaney) Sept. 98 
EPROM Programmer for 6800 Computers ( Degler) Aug. 61 
Logic Monitor, A Low -Cost 16 -LED ( Kronenwetter) Jun. 69 
Logic Probe, Build an Audible (Krieger) Jul. 73 
Microprocessor Applications for the 1980's: 

Part 1: k's a Whole New Ballgame (Meyerle) May 41 
Microprocessor Applications for the 1980's; 

Part 2: Now You Can Build Microprocessor 
Projects Using an Inexpensive Product 
Development System! (Meyerle) Nov. 81 

Peak -Reading Meter for Data Cassettes (Cook) Feb. 84 
Microcomputers, Extra Keyboards for (Mangieri) Apr. 58 
"Space Battle" on Your Video Monitor, 

Play (Schroyer) Jun. 61 
TRS -80 As A Combination Lock, Use Your 

(Berenbon) Mar. 70 
TRS -80 Computers, Hardware -Software 

Tape Conditioner for (Lewart) Sept. 76 
TRS -80 Memory, An Inexpensive Expansion to 

(Mangieri) Dec. 55 
TRS -80 Timer, A Simple "Real Time" ( Berenbon) Jan. 58 

CONSTRUCTION Mo. /Pg. 
A/ D Converter, A Low -Cost (Shakir) Aug. 81 
Audio Time Delay Systems: A Low -Cost Analog 

Audio Delay Line, Part 1 (Roberts) Jul. 52 
Audio Time Delay Systems: A Low -Cost Analog 

Audio Delay Line. Part 2 (Roberts) Aug. 83 
Audio Time Delay Systems: Build a Digital Audio 

Delay Line (Delahanty, Kolupeev, & Neves) Sept. 88 
Auto Battery Tester, Inexpensive (Olson) Nov. 78 
Automotive Econometer, Curb "Fuelishnese" 

with the (Green) Feb. 58 
Automotive Windshield -Wiper Controller, 

Build an (Kraengel) Aug. 87 
Computer Keyboard, Add a "Key- Down" Audible 

Signal to Your (Auer) Oct. 74 
Computer Terminal, Convert a Language Translator 

to a Low -Cost (Porter) Jul. 68 
Degree -Day Meter, Check Heat Loss 

with a (Hood) Sept. 85 
Electronic Magic Box ( Friese) Jan. 61 
Emergency Broadcast System Monitor, A Low -Cost 

(Lefler) Dec. 62 
EPROM Programmer For 8800 Computers 

(Degler) Aug. 81 
Ferroresonant AC Voltage Regulator, The ( Morar) Jul. 75 
How Far Did You Cycle Today? (Clark) May 71 
IC Socket, Reverse (Nelson) May 93 
Infrared Road Icing Alert, Build an (Fox) Oct. 81 
LED Pendulum for Digital Clocks, Build a (Lowery) Jul. 30 

Out of Tune Correction Nov. 9 
Logic Monitor, A Low -Cost 18 -LED (Kronenwetter) Jan. 69 
Logic Probe, Build an Audible (Krieger) Jul. 73 
Metal Locator, Build a (Krieger) Jan. 70 
Micro Meter, Measure Weak Direct Currents 

with the Sensitive (Queen) Jan. 59 
Microprocessor Application for the 80's, 

Part II: Now You Can Build Microprocessor 
Projects Using an Inexpensive Product 
Development System (Meyerle) Nov. 81 

Morse Code Readability, Active Fitter 
Improves (Dezettel) Sept. 102 

Motion -Detector Alarm, Build a (GoMowaki) May 61 
Music Maker, Build a Super (Caudle) Nov. 83 
Noise Generator, Build a Low -Cost White /Pink 

(Eppler & Pfeifer) Feb. 67 
Oscilloscope, How to Add Triggered Sweep 

to an (larael) Apr. 80 
Peak -Reading Meter for Data Cassettes (Cook) Feb. 84 
Photo Darkroom Sink Sentinel, Build a (Gilpin) Feb. 50 
Power -Supply Overload Protection (Stys) Mar. 74 
Protect Your Property with a CMOS Guardian 

(Richard) Feb. 98 
Pulse Amplitude Reference (Gorgenyi) Nov. 94 
Radiation Monitor, Build a Personal 

(Entine, Nakashian, & Steidley) Jan. 39 
"Scratch and Rumble" Filters, High -Performance 

(Roberts) May 50 
Solar- Powered Sundial, Build a 

(Roach and Weinstein) Mar. 36 
Sound -Effects Generator, Experimenting 

With a (Gilpin) May 77 
Out of Tune Correction Jul. 6 

Speakers, A 3 -Way Drive System for (Marchand) Apr. 48 
Out of Tune Correction May 7 

Stylus? How Many Hours Are on Your Phono 
(Bohn) Dec. 45 

Thermometer, Build "Lidith," a 314 -Digit 
LCD Digital (Fox) May 55 

TRS -80 As A Combination Lock, Use Your 
(Berenbon) Mar. 70 

TRS -80 Computers, Hardware -Software 
Tape Conditioner for (Lewart) Sept. 76 

TRS -80 Memory, An Inexpensive Expansion to 
(Mangieri) Dec. 55 

TRS -80 Timer, A Simple "Real Time" ( Berenbon) Jan. 58 
"Truth" Analyzer, Build a Vocal (Cota & McNiece) Apr. 66 
Turn /Brake Indicator For Trailers (Gorgenyi) Jul. 82 
Varmint Zapper, Digitally Programmed (Mueller) Jun. 84 

FEATURES Mo. /Pg. 
AM Standard Broadcast Stations, Clear -Channel 

(General Electric Company) May 93 
AM Stereo Wins FCC Approval (Prentiss) Aug. 57 
Car Stereo 1980 (Hirsch & Rodgers) Jul. 63 
Car Stereo Standards At Last! (Feldman) Mar. 4.4 

Computer Disk Systems, Basics of (Solomon) Nov. 53 
Counter Circuits for Experimenters, Special 

(Delaney) Sept. 98 
Digital Multimeter, Buying the Right (PE Staff) Feb. 37 
Electronic Games: Space -Age Leisure Activity, 

Part 1: How New Chips Are Changing the 
Name of the Game (Eimbinder) Oct. 53 

Electronic Games: Space -Age Leisure Activity, 
Part 2: Comparing What's Available 
Today ( Eimbinder) Nov. 89 

Electronic Games: Space -Age Leisure Activity, 
Part 3: Comparing Sports Games (Eimbinder) Dec. 68 

Hams & SWLs, High -Tech Gear for (Thurber) Aug. 65 
In- Circuit Resistances, Accurate Ways 

to Measure (Witner & Jasinaki) Oct. 76 
Lissajous Pattern Quiz ( Balín) Jan. 78 
LM339, A Great Comparator, The (Pepper) Jan. 67 
Loudspeakers, Focus On (Rodgers) Apr. 37 
Loudspeakers, The Objective View (Queen) Apr. 38 
Loudspeakers, The Subjective View (Berkovitz) Apr. 41 
Microprocessor Applications For The 1980's; 

Part 1, It's a Whole New Ballgame (Meyede) May 41 
Phono Cartridges, PE Reviews Six Stereo 

(Rodgers) Sept. 62 
Phonograph Playback: it's Better than You Think 

(Diacwasher Research Staff) Nov. 28 
Relay Control, An Experimenter's Guide to (Sydnor) Feb. 75 
Sound -Effects Generator, Experimenting 

with a (Gilpin) May 77 
Out of Tune Correction Jul. 8 

Sunspots In Action (Leinwoll) Aug. 75 
Tape Recorder, Optimum Bias for Your (Stark) Oct. 65 
Telephones, PE Examines Cordless (Gilder) . Dec. 18 
Tools & Equipment for Electronics 

Workbenches (McVeigh) Mar. 49 
Tourist Information Radio Service, A (Sands) Jul. 50 
Truth Table Quiz (Balm) Apr. 73 
TTL Logic, Coupling to (Cunningham) Jul. 30 

Out of Tune Correction Oct. 8 
Vented Speakers, A Second Life for (Weems) Jan. 48 
Video Cassette Recorders: Rising Stars 

of Home Entertainment (Berger) Jun. 51 
What's On The Air Below 500 kHz? Part 1, 

How Long Waves Propagate (Thurber) Feb. 88 
What's On The Air Below 500 kHz? Part 2, 

Longwave Receiving Equipment (Thurber) Mar. 75 
World Administrative Radio Conference 

of 1979 (Cohen) Aug. 70 

DEPARTMENTS AND COLUMNS Mo. /Pg. 
Amateur Radio (Thurber) 

Special Clubs for Special Folks Apr. 78 
Hamfests are Fun! Jun. 82 

Computer Bits (Chamberlin) 
Microcomputer Power Supplies Jan. 88 
Keyboards Mar. 84 
Electrical Noise May 94 

Computer Bits (Solomon) 
The Computer World "Over There" Feb. 108 
3D Graphics Apr. 88 

Computer Bits (Warren) 
Time -Sharing Systems Jun. 39 
Rounding Out a System Jul. 31 
Getting Started Can be Fun and Painless Aug. 45 
New Equipment and Handy Hints Sept. 46 
Low -Cost Machine Spells Communication Oct. 44 
Radio Shack Shows Surprises Nov. 38 
Interesting Items and BASIC Conversion Dec. 112 

DX Listening (Hauser) 
A World of News Jan. 84 
Selected Shortwave Programs Feb. 104 
Canadian Capers Mar. 68 
Wider Bands for Shortwave Broadcasting May 88 
Fantastic Intercontinental TV -DX Jul. 84 
Recommended Programs Aug. 97 
USAF Starts Radar on Shortwave 

Broadcast Bands Sept. 117 
Business Programs Nov.111 

Editorial (Rodgers) 
The Great Software Ripoff Nov. 4 

Editorial (Salsberg) 
Electronic Safety Jan. 4 
CB Radio -A Phoenixlike Future? Feb. 4 
Action and Reaction Mar. 4 
New Electronic Products on the Horizon Apr. 4 
Where Are You Going in Electronics? May 4 
New Video Test Reports Jun. 4 

Jul. 
Jun. 72 Beyond The Standard Communications World Aug. 4 

POPULAR ELECTRONICS 

(Berenbon) 

90 

Oct. 72 Build a (Puccetti) 

www.americanradiohistory.com

www.americanradiohistory.com


Fall Electronics Product Preview 
Electronic Games -The New Wunderkind 
Over the Horizon 

English Broadcasts Audible In North America 
(Hauser) 

Sept. 4 
Oct. 4 
Dec. 8 

Apr. 81 
Jun. 87 
Oct. 90 
Dec. 84 

Sept. 21 

Jun. 18 
Jul. 18 

Aug. 14 

Oct. 20 
Dec. 109 

Jan. 77 
Feb.98 
Mar. 80 
Apr. 74 
May 84 
Jun. 78 
Jul. 79 

Aug. 92 
Sept. 112 

Oct. 88 
Nov. 104 
Dec. 80 

Jan. 93 
Feb. 113 

Mar. 92 
Apr. 94 

May 103 
Jul. 93 

Aug. 104 
Nov. 9 

Sept. 128 
Oct. 98 

Nov. 120 
Dec. 89 

Sept. 105 
Oct. 80 
Nov. 96 
Dec. 78 

Jan. 20 
Feb. 20 
Mar. 14 

Apr. 14 

May 21 

Mo./Pg. 

.. Jun. 22 

May 31 
Apr. 32 
Jul. 29 

Aug. 24 
Jan. 31 
Mar. 24 
Apr. 22 

. May 34 
Feb. 32 
Mar. 33 

Sept. 35 

Feb. 102 
Jul. 22 

Dec. 125 
Jan. 24 
Jul. 48 
Apr. 31 
May 38 
Oct. 24 

Dec. 132 
Jun. 30 
Jan. 30 
Nov. 30 
Jan. 82 
Mar. 22 
Jun. 45 
Feb. 34 
Aug. 28 
Feb. 28 
Nov. 21 
Jun. 28 
Aug. 29 

Dec. 119 

Entertainment Electronics (Greenhill) 
High -End Audio 

Entertainment Electronics (Rodgers) 
The Pursuit of Realism 
Pseudoacoustics 
Miscellany 
Notes on Sound and Hearing 
The End of the Beginning 

Experimenter's Corner (Mima) 
Solid -State Oscilloscope Wrap -up 
Do -it- Yourself Counters 
Experimenting With Noise 
The Photophone Centennial: 1880-1980 
Optical Fiber Communications, Part 1. 

Optical Fiber Communications, Part 2 

The Digital Phase- Locked Loop, Part 1 

The Digital Phase- Locked Loop, Part 2.. 
An Integrated Polarity Converter 
Experimenting with Shift Registers 
More On Shift Registers 
Experimenting with a Light Pen, Part 1 

Project Of The Month (Mima) 
Digital Stopwatch 
Dark /Light Detector 
Pocket Color Organ 
More on Pseudorandom Number Generators 
Light -Wave Voice Communicator 
Digital Color Organ 
General -Purpose Utility Amplifier 

Out of Tune Correction 
X100 Frequency Multiplier 
Hall -Effect Magnetic Sensor 
Programmable Countdown Timer 
An Op -Amp AM Radio 

Solid -State Developments (Mims) 
A Solid -State Detective Story 
Do- It- Yourself Logic Chips 
For Sale: Free Energy from the Sun 
The Laser at Twenty 

Stereo Scene (Rodgers) 
Short Subjects 
Whither Digital Audio? 
Cassette Topics 
Amplifier Technology, Distortion. Etc 
Domestic Harmony 

PRODUCT TEST REPORTS 

AKG Model K -340 Electrostat Dynamic Headphone. 
Audio Control Model C -101 Graphic 

Equalizer and Spectrum Analyzer 
Audio -Technica Model AT -1010 Tonearm 
Avid Model 110 Speaker System 
B.I.C. Model TPR800 Speaker System 
Celestion Ditton Model 682 Speaker System 
Crown Model SA2 Stereo Power Amplifier 
Dual Model CS808 Turntable 
Electro -Voice Interface: 2 Series II Speaker System 
EPI Model 500 Three -Way Speaker 
Garrard Model GT350ap Record Player 
General Electric 19" Model 19EC0770W 

Table -Top Color TV 
Grundig Satellit 3400 Professional Communications 

Receiver 
Haller Model DH -200 Basic Power Amplifier 
Hitachi Model D -3300M Cassette Deck 
JVC Model KD -A8 Cassette Deck 
Magnavox T809 19" Color -TV Chassis 
Mitsubishi Model MS -40 Speaker 
Nagatronics Model 350E Stereo Phono Cartridge 
Nakamichi High -Com II Noise Reduction System 
Ohio Scientific's Challenger Model C4P -MF 

Microcomputer 
Onkyo Model A -7090 Integrated Stereo Amplifier 
Osawa Model MP20 Phono Cartridge 
Panasonic PV -1400 Video Cassette Recorder 
Philips Model PM3232 Oscilloscope 
Pioneer Model SR -303 Reverberation Amplifier 
RCA XL -100 Color TV Chassis 
RG Dynamics Model PRO -20 Signal Processor 
Rotel Model RP -9400 Record Player 
Rotel Model RT -2100 FM Tuner 
SAE Two R9 AM- Stereo FM Receiver 
Sansui Model G -5700 AM /FM Stereo Receiver 
Sanyo Model Plus P55 Power Amplifier 
Sony's 19" KV -1913/ 1914 Color TV 

DECEMBER 1980 

Sylvania 19" E53 Color TV Oct. 32 Micro Meter, Measure Weak Direct Currents 
Tandberg Model TCD -440A Cassette Deck Sept. 25 with the Sensitive (Queen) Jan. 59 
Vector Research Model VCX -800 Cassette Deck Jul. 25 Noise Generator. Build a Low -Cost White /Pink 
Zenith 19" System Ill Color TV Aug. 32 (Eppler & Pfeifer) Feb. 87 

Oscilloscope, How To Add Triggered Sweep 
To An (Israel) Apr. 80 

TEST EQUIPMENT AND Phase- Locked -Loop Circuits, Troubleshooting 

TV SERVICING Mo. /Pg. (Kinley) Jul. 58 
Power - Supply Overload Protection (Stys) Mar. 74 
Pulse Amplitude Reference (Gorgenyi) Nov. 94 

Auto Battery Tester, Inexpensive (Olson) Nov. 78 Spectrum Analyzer, Build a Hand -Held LED 

Digital Multimeter, Buying the Right (PE Staff) Feb. 37 (Pfeiffer & Eppler) Sept. 1979 
DMM, Measuring Large Currents with a (Johns) Sept. 80 Out of Tune Correction Jun. 8 

In- Circuit Resistances, Accurate Ways Thermometer, Build "Lidith," A 314 -Digit 
to Measure (Witner & Jasinski) Oct. 78 LCD Digital (Fox) May 55 

Logic Monitor, A Low -Cost 18 -LED ( Kronenwetter) Jun. 89 Tools and Equipment for Electronics 
Logic Probe, Build an Audible (Krieger) Jul. 73 Workbenches (McVeigh) Mar. 49 

OMEGA DIRECT TO THE PUBLIC 
SALES WHOLESALE COMPUTER PRICES' 
CO. 12 Meeting St., Cumberland, R.I. 02864 

l -8K plug in 

RAM Module 

FREE 
($124.95 value) 

Apple II 

16K -'999 
(Regular or Plus) 

NEW! 
ATARI 825 

PRINTER - $949 

APPLE Il DISK 
with Controller - $495 

NEC Spinwriter 
5530 or 5510 

$2449 

1 Apple Tape 
Recorder 

FREE 
($40 value) 

Atari Interface 
Module 

($2195 

FREE 

J- 

IBox 
8" Dis 

cs) 
ettes 

FREE IL A 1 
TRS80 

Model II $3449 

Microsoft Basic 
for only 
$162.50 

L 

INTERTEC SUPER 

32K RAM . $2449.00 
64K RAM - $2649.00 "..-.er 

Statistics Pak 
or 

Carrying case/ 

FREE 
($95 value each) - ' 

1-1M - $2899 

vo-V.. 
1 Box (5 Pcsl,' EPSON MX-80 

Diskettes i 80 Character, 9x9 Dot Matrix 
Roll & Pin Feed Printer 

I SOROC IQ 120 
$699 

OKIDATA MICROLJNE 80 - $529 

I for your Apple, TRS-80 
I or Commodore $599 
I 

I 
FREE 

erface to 
Your Computer 

SZMEGA OFFERS THE BEST DELIVERY AND PRICE ON: 
APPLE ATARI TRS -80 MODEL II INTERTEC f 

T.I. 810 HEWLETT -PACKARD -85 SOROC ,+ 
COMMODORE NEC QUME CENTRONICS Qt 

MEGA sells only factory fresh, top quality merchandise to out customers. 
MEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else - be sure to call MEGA Sales Co. 

TOLL FREE 1-800-556-7586 
VISA' 

f1MEGA ships via UPS, truck or air. COD's, VISA, Mastercharge accepted. 
"A member in good standing of the Better Business Bureau." 

TELEX: 952106 
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SOLDER TAIL 

DIP SOCKETS 

K- Series 
New Panasonic K series are miniature, low 
cost aluminum electrolytic capacitors. Their 
rise and performance characteristics make 
them viable alternatives to tantalums in many 
applications. 

CAPACITANCE TOLERANCE: '_217°á 

D.C. LEAKAGE CURRENT, MAX. I =0.01 C V OR T. 

ALL K- SERIES CAPACITORS WE CARRY ARE RADIAL 
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Thinking about a Computer? 
THINK TWICE. 

While "all -in -one" computers are great for learning and dedicated applications, S -100 computers 
are the logical choice for commercial, industrial, small business, and scientific applications. Why? 
Modular design means easy maintenance, freedom from obsolescence, and simplified upgrading 
(simply change boards when the state of the art changes). 

CompuPro manufactures professional level, high -reliability, cost -effective products that meet all 
IEEE 696 /S -100 standards. Prices given are for assembled units; write for prices on unkits and for 
boards qualified under the Certified System Component high -reliability program. 

CPUs 
16 bit: CPU 8085/88. With 8088 and 8085 CPUs. 5 MHz operation. $425 
8 bit: CPU 8085. Single processor version of above. $325 
8 bit: CPU Z. Provides all standard Z80A features and more. 6 MHz operation, supplied with 4 MHz 
CPU. $295 

10 MHz MOTHERBOARDS 
6 slot with all edge connectors $129 
12 slot with all edge connectors $169 
20 slot with all edge connectors $214 

THE "RAM" SERIES OF STATIC MEMORY 
4/5 MHz standard operation, meets all IEEE specifications, low power /high speed chips used 

throughout. 

8K RAM IIA $189 
16K RAM XIV $349 
(with IEEE 16/24 bit extended addressing) 

RAM XX 16K: $399 24K: $539 32K: $699 

(operates with both bank select and 
extended addressing systems) 

OTHER S -100 PRODUCTS 
Spectrum Color Graphics Board $399 
Interfacer I 2S I/O Board $249 
interfacer II 3P PLUS S I/O Board $249 
2708 EPROM Board (less EPROMs) $135 

Godbout Computer Enclosure $289 desktop, 
$329 rack mount 

Memory Manager Board $85 
Mullen Relay /Opto -Isolator Control Board $179 

16K DYNAMIC RAM SPECIAL: 8/$39 I 
Expand memory in TRS -80" -I and -II, as well as machines made by Apple, Exidy, Heath H89, 

newer PETs, etc. Low power, high speed (4 MHz). Add $3 for 2 dip shunts plus TRS -80 conversion 
Instructions. LIMITED QUANTITIES! 

FREE CATALOGUE: Find oui more about our exceptional product line. For 1st class delivery. add al cents in stamps, foreign 
fers add $2:,elundable wnh order) -russo:satrademarxor,he Randy Corporation 

SEE COMPUPRO PRODUCTS AT FINER COMPUTER STORES WORLD -WIDE 

WE HAVE THE CRAIG 
ANDERTON BOOKS! 

"Electronic Projects for Musicians" $7.95 Includes 
19 do- it- yourself projects for musicians, plus 4 

chapters of Introductory material. 
"Home Recording for Musicians" $9.95 Tells how 
to get professional sounds out of 
consumer- oriented multitrack equipment. 
ALSO...check our catalogue for Craig's full line 
of MuslKitsr." 

OUR SPECIALS ARE TRULY 
SPECIAL... WANT PROOF? 
Just look at these prices, 

then try to find better ones! 

SEMICONDUCTORS 
Gen purpose signal diodes 50/52 
GT5306 NPN darlington 100/58.95 
NPN sim 2N3904 100/57.95 
PNP sim 2N3906 100/58.95 
4N28 opto -isol. 5/52 
SN76477 sound IC 1/52.50 
MA1003 12V DC clock module $14.95 
2102 static RAMs 99 cents each, 10/59.90 

SOLDERTAIL SOCKETS 
8 pin 100/55.95 20 pin 40/54.95 
14, 16 R. 18 pin 50/54.95 40 pin 20/$4.95 

DC ROBOT MOTOR SPECIAL 
DC fractional horsepower motor runs on about 1 to 
5V. Not a servo motor by any means, but good for 
experimenting with robots, toys, games, etc. 
10/52.95 

TERMS: Cal re, add t., Allow 5% Shipping', excess refunded. Orders 
ear S15 add $2 handling. VISA@ and Mast.mard@ orders i525 mint call 
tsl 5.2 -0e38. 24 MS. Please include street address for UPS delivery. Sale 

,i es goer, through cover month of magazine: other puce. SubjeCt ,o 
doge wnhou, 01.re 
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00 
GODBOUT ELECTRONICS 

Bldg. 725, Oakland Airport, CA 94614 

94 

lopped computer 
Apple II 
personal 

16K 
List $1195 

ONLY 
$989 

$1395 $1169 
$1259 

32K, List 
48K, List 

HEWLETT PACKARD 

HP -85 ONLY $2795 

DISK II DRIVE $420 
Above w /Controller $505 
MICROSOFT Z80/ CPM 
Conversion For Apple II _ ONLY $299 

APPLE III 
w /96K $2998 

PC arsenal ' 

computer 
ystems 

master charge 

HP CALCULATORS 
HP -41C Calculator, "A System" $244.95 
HP -32E Scientific w /Statistics 53.95 
HP -33C Scientific Programmable 99.95 
HP -34C Advanced Scientific 

Programmable 123.93 
HP -37E Business Calculator 58.93 
HP -67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering 298.95 

HP -97 Desktop w/ Built-in Printer 579.95 

609 Butternut St., 
Syracuse, NY 13208 

(315) 478 -6800 
Prices do not include shipping by UPS. All 
prices and offers subject to change without 
notice. 

CIRCLE NO. 63 ON FREE INFORMATION CARD 

LOWEST PRICES 
ON COMPUTERS 

Jll PERSONAL 
COMPUTER 

ATARI' SYSTEMS 
A warner l.ummu NCdllOnS 

CrrmOd,0 List $1080 
ATARI® 800TM 

PERSONAL $849 
COMPUTER SYSTEM. 

IIIIIIIIIIIIIInlllllilllllll IIIIII1111111111111111111111t1. 

1"t11 

ATARI' 810 DISC DRIVE 

List $699.95 

ATARI° 

820TM Printer, List $599 95 $499 

Atari® 400 List $630 - $499 

$589 

POPULAR ELECTRONICS 
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e, 
ELECTRONICS 

INTEGRATED CIRCUITS 

740UTTL 1M32JA5 95 C04016 
7400N 19 114320K 12 50 CD1027 
74026 20 11,132011 15 50 C04028 
7404N 25 163201 5 35 C04029 
14096 23 1183201 8 35 CD4030 
1 0N 20 LM320T 12 35 CD4D3S 
1414N 70 1143201 15 35 C04040 
7420N 20 1613246 40 £04042 
74226 39 163396 00 004043 
7.30N 20 1M3.OK 5 35 [D4044 
7442N 58 1M3404 8 35 004046 
7a45N I. 11.13404 12 35 C04049 
74476 58 163433 15 35 £34050 
74486 77 063440 2. 35 C04051 
14506 20 163401 5 25 004060 
74746 35 163401 8 25 004066 

7.756 9 1113401 12 25 004068 
14856 68 1643401 15 25 C04069 
7áp 85 

g 

-9N N 

1M341t 25 C0401 
43 1M350 50 C04072 
43 1.M371 50 C04073 45 CLAUS CRYSTALS 

69 181319 00 0D.015 45 MM5311 5 50 1 MHz 

I 20 i 6380 00 C04076 I 65 MM5312 390 24 

35 LM 35, 60 L04076 40 MM531d 1 84 ° 
34 16382 60 L04081 35 665369 21O 5M11 
59 LM7036 65 004082 35 665841 14 45 10 MH! 

V 45 1M109H 28 C0a,16 
',4, 

MMSA65 ì 93 IB MH] 
17 1M113HN 50 C04490 550 Cr7010 895 2OMHz 

:'13N 120 1M733N 85 C04507 1 [11015 895 32MH] 
741516 69 11414100 35 C04500 425 MM5375AAN 1SO 32168H] 
741546 2 00 1.614114 18 CD4510 1 02 66517540 N 4 90 1 8432 MHa 

7a ,57M 69 18114)3N 15 LD4511 94 7205 1650 35795MHz 
741615 81 11414811 35 CO4515 252 7207 750 20100MHz 
741626 751613036 175 C04516 110 1208 15952097152MHz 
741639 17 181304 110 104518 102 7209 495 245168167 
741746 96 161305 I 27 C04520 1 02 D5002606 3 75 3 2768 MHz 
141756 95 161301 200 L04521 151 050556C6 l75 50688MHz 
141906 115 11.41316 215 004528 19 646450101 250 5185M67 
7v926 87 16,58 47 CD4533 350 511.3 MW 
741916 85 161812 7 50 004566 2 25 006.077.6a880. 6 5536 MHz 
742218 275 161689 300 004583 235 6502 I9. 95 431318MHz 
741986 1 65 162111 1 75 C04585 10 650. 95 11 432 MH] 
743656 89 161902 2 25 1, 40192 3 00 6522 9 95 22 1184 MHz 

74366. 89 163900M 60 000 35 MOO 6 95 
KFYBOARO ENCODERS 

743616 89 163905 1 75 14L04 40 6802 
I 95 AY5 1316 812 50 

1M1984N 95 74010 35 6520 .95 
A,753600 1195 

MC1a51v 50 14014 195 6850 595 
]5 NESSON 

I 

00 7 C20 35 80800 s 95 6,75'9100 10 50 

35 CE5558 J9 741J0 35 8485 1295 iL927 15 
55 N[5560 85 7 048 25 8886 7s 00 

741923 5 50 
40 6E5550 100 74074 85 250 995 

6001fi55 695 
45 NE566v 150 1476 75 280. I195 

AY5.9400 1050 
45 1485678 100 74093 75 8212 2 84 

55 1485705 4 75 74C93 15 821° 100 
125 78105 60 /40154 00 1fi 2 90 

45 '8108 60 740160 84 

81 
B22a 1 45 

45 78M05 85 740175 35 8221 4 95 

45 15101 175 740192 IS 8251 695 
45 7549219 50 74C221 50 8253 1500 
75 7549206 55 140905 84 8255 5 15 

75 75494014 89 740906 ]5 5251 1095 

25 74091. 95 8259 ,. 95 
1802CP p1u 1395 

1 00 A M 0 CONVERTER 740923 00 1802DP DMS 1195 

CO 10385 4 50 74925 50 1861. ,1 50 

1 0 87000 13 95 740926 95 C081184200 28 95 

65 87010 
65 87500J 

1j00 >4911 95 
00/9186 

10 350U 

95 

45 10130 9 95 INTERFACE 
VART7RF0 1 

89 9400CJ0 r ' 460 8095 

P.O. Box 4430C 

Santa Clara. CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988 -1640 

Same day shipment. First line parts only Factory tested 

Guaranteed money back. Quality IC's and other compo- 
nents at factory prices. 

2 50 4116 201n 7 95 CONNECTORS KEYBOARDS 

66 1941 16 100 149 00 30 do 4001 2 50 56 hey ASH11 hrybd414 ld 967 50 
85 25135 6 30 44 do edge 1 75 Fully assempled 77 50 

I 35 
s 

1165262 
M5280 300 100 no edge WW 5 

75 
Fulx asseempledYbu4rd 

800 60 
00 

I 35 M65320 995 
IC SOCKETS 

Enclosure Plastic 1495 
35 665330 I 

Rs PDm 70 0 500 SMder On Lo. PMIII 
Metal En[10sure 29 95 

85 PD41104 500 91 LOP PIN lap 
LEOS 

85 P51010 8 93 
á n 

22 n Red 7018 15 

167 42004 995 r 1 24 03 Gram 34114141016 20 

45 82525 l 90 16 6 21 a Jumbo Red 20 

49 911028 150 
,8 21 36 SB Green Orange Yellow lampo 25 

600165 5 6 95 
20 29 .0 5' Clip.. LEO Moulting Clin 551 25 I 

42 6657100 4 50 7'777 ' 11" '3' ispeH57 red amber grew 2e11ow 70411 

1 014338500 I 9 95 WIRE WRAP LEVEL 3 
40 MCM66I514 995 PiN PIN CONTINENTAL SPECIALTIES In Nest 
40 9368 350 II 32 7, 56 Compete fined) breadboard lest touip 
50 4100 10 00 16 33 28 190 MAN-884 I Mill Frog Clr 0121.00 
45 416 16164 18 57 40 I 23 

OK WIRE WRAP TOOLS in Pod 
Portable MV180001er S111.00 

50 
Compre0 one II AP Proauns m stock 

4 25 SPECIAL PROMOS 
4 25 
4 25 

6165865 Stopwatch t1mer 

3 

wan 10 pg spec 900 
95 
84 

PC board 7 50 

Switched Mom Pushbutton 27 
90 

° Encode 
slide 

5 6 95 

246 
Perppe451100A Low 

90 
Amin,/ 5.25.84 

d 50 
Model 10 trigger 

450 Expander 411 572900 

d 50 
Model IS? Bus 

d 50 
Slabber 101 $369 00 

4 50 Clod Calendar ml 523.95 

4 50 50 

2 

CoRl,Ill 
[r 

53150 

4 
25 30 MN] Frequency 
50 Counter K5 541 75 

4 50 

TRANSFORMERS 

12 Vd 
ma 
00 ma rranslormer 1 25 

126VC1600 ma 375 
12V 250 ma wan plug 295 
12V Ct 150 ma wall plug 350 

201 C12 

400 ma 
4 85 

12v6 amp pug 1295 
109500 

amp 
wan owe 475 

qv D wall plug 6 50 

10 15 VOL 816 V4 wall mug 915 

141684 TTL 

1500 
145025 
7415046 
7415056 
1415086 
7405106 

15135 
143,6 
741206 
1415226 
7415286 
74053334 
14053334 
741531311 

1415756 
7415906 

139311 
7405956 
74151076 
14151/25 
7aL511330 
1451328 
74151365 
741515174 
7451556 
741.515714 
451626 

74131636 
74151746 
1415/906 
141322111 
145258. 
142536130 

e Ceeeddre RS232 
0825P 161 
0825S 10 

Cow 
i 

OfeNSAY LESS 
DEI 1 95 MANI CA 210 290 

DAIM; 310 MANO CC 125 39 

Cool.. Set 9 so M860274 CACA 300 IDO 
02704 CC 300 125 

MldotlMOgS EEO web 
0/101017015 CA 300 1 00 

5malu 1..00 01127725 CA CC 500 190 

SMpmd KO 74.n 
olla 750 CA CC 600 1 95 

Muto Clad 641 17.95 
01750 CC 651 1 95 

1481141 Clod III 14 95 
71417359 
80500507 CC CA 500 1 35 

060503510 CC CA 500 90 

65 BRM Epnm KO 539 0,807 CC LA 800 120 
65 

435 101 ] 5 50 11100 7006451 $81 00 3 010,1 Bupde 60 

10 1[11101 1415 B09ì 65 
815 1014 7 50 Nod9Nxrd 539 CO 

10 8091 65 
ná1 6 95 EMEMm Bure $1500 

4 

5 3144011991471 185 
10 CMOS 8109 I25 DG 10 HUOrmdm I 75 

65 Co4000 25 8310 4 50 PROM RESISTORS '. an 5'= O áO11 ái00441 125 
65 CD4001 J5 8113 3 00 77024 4 95 10 Der type 03 1920 CINma Dndom110 39 

OH CD4001 35 8110 550 15118 upDe case 815 
,GO ber yó1 005 11ÁN16404 CC 30 

9 

Ó 25 C04006 I o 8123 3 10 2700 7 70 , 

50 004007 35 8124 3 50 27161, 1800 1000 Der I0De 012 MAN4610 LA 40 1 20 

60 004008 2e 8125 320 2776 low 2300 350 Diete pack MAN4640 CC 40 120 
65 104009 45 8116 169 8 2718 into 160 00 5 per type 6 75 M044í10 CA 00 95 

C04010 45 8128 275 2732 6500 MAHadO CC 40 120 

35 8197 169 2758 22 50 1 wan 5': per Type 05 MAN6640 CC 56 2 95 

25 0198 169 87410 6000 6,16710 CA 60 I 35 

8748 65 00 T.1811.4 Terminal 9097140 CC 84 I ]5 47 
125 8748 -8 60 00 Mode, 912 5845 00 
i 00 140106E1408Y RAN 87554 55 00 611e1 920 5940 00 

55 2101 I 195 682523 2 95 

105 2102.1 95 6025123 6 50 nEr We EmmwlMMS NO 

94 210241 4 191 115176 3 15 alo M 
45 210286 11 1 60 N825129 8 50 

102 21048 4 4 00 13825,31 8 50 
135 21005 4 3 75 N825136 8 75 BSR Contr.. 139.95 
I 10 2111.1 375 6825131 875 Connect u'lumourn mete 85RHordLOneo, 

28 21122 395 068577 290 
S rem ,mpte Sanare ;í1M7 esr. 

755 2114E 10014675 8223 790 mero 
1ál 45000s 595 

LINEAR CDa011 

Cá84ó ó1g l 31N6 
043081 ' 80 004014 
C51082 1 90 004015 
CA3084 2 95 C04016 
11,430149 AH 35 [D4017 
043056 81 004018 
1M3015 35 COMM 
1143086 100 004020 
1M3096 1 50 C34022 
1M31166 90 LD,022 
1.M3113 n 375 C04011 
164318 1 35 C0e074 

MA1E84A 0.9S 
MA1842E 1.95 
MA10124 S95 
102143 transformer 2.25 
14A1512A TMnaMrmer I25 

PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.501. 

Z80 Microcomputer 
16 bit I /O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S -100 Computer Boards 
8K Static Godbout Econo IIA Kit 145.00 

16K Static Godbout Econo XIV Kit 285.00 
24K Static Godbout 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 $135 00 

80IC Update Master Manual $55.00 
Comp. IC data selector. 2700 pg. master reference 

guide. Over 51.000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. 

LRC 7000 +Printer $389.00 
40/20 column dot matrix impact. std. paper. 
Interface all personal computers. 

64!40,32/20 version $405.00. Optional cables 
available. 

LRC 7000 printer interface cable for Super Elf 
with software $26 00 

NiCad Battery Fixer!Charger Kit 
Opens shorted cells that wont hold a charge 
and then charges them up. all in one kit w/full 
parts and instructions $7.25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal ponter. 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 $5400. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply. cabinet $599.00 

AIM65 /KIMNIM /Super Elf 44 pin expansion 
board, 3 female and 1 male bus. Board plus 3 

connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $8.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi -volt Computer Power Supply 
8v 5 amp. -18v 5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp. -12v option. - 5v, ±12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 

of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 

RCA Cosmac 1802 Super Elf Computer $106.95 
plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step. Large, on 

board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin tonne£ 
tor slot for the Ouest Super Expansion Board 
Power supply and sockets for all IC's are in- 

cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 

software info. including a series of lessons to 

help get you started and a music program and 

graphics target game. Many schools and univer 
sities are using the Super Elf as a course of study 
OEM's use it for training and R&D. 

Remember, other computers only offer Super Elf 

features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 

plexiglass front panel $24.95. All metal Expan- 

sion Cabinet. painted and silk screened, with 
room for 5 S -100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 

Qeestdata. a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 

sues 1 -12 bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Compare features before you decide to buy any 
other computer. There is no other computer on 

the market today that has all the desirable bene- 
fits of the Super EH for so little money. The Super 
Elf is a small single board computer that does 

many big things. It is an excellent computer for 
training and for learning programming with its 

machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer. see if it 

includes the following features: ROM monitor; 
State and Mode displays; Single step. Optional 
address displays; Power Supply: Audio Amplifier 
and Speaker; Fully socketed for all IC's: Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading. editing and execution with SINGLE 

STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 

STEP you can seethe microprocessor chip opera- 
ting with the unique Ouest address and data bus 

displays before, during and atter executing in- 

structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 

connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has points can be used with the register save feature 

been designed to allow you to decide how you to isolate program bugs quickly, then follow with 

want it optioned. The Super Expansion Board single step. If you have the Super Expansion 

comes with 4K of low power RAM fully address - Board and Super Monitor the monitor is up and 

able anywhere in 64K with built -in memory pro- running at the push of a button. 
fed and a cassette interface. Provisions have 

been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super EH. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or 11 

2716) and is fully socketed. EPROM can be used 

for the monitor and Tiny Basic or other purposes. 

A 1K 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. (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 

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 ). 

Announcing Quest Super Basic- SECOND GENERATION 
A new enhanced version of Super Basic now Enhancements include increased speed, built - 
available. Quest was the first company worldwide in provisions for Stringy Floppy, Floppy Disc, 
to ship a full size Basic for 1802 Systems. A Printer Driver, I/0, user definable command 

library and statement renumbering. 

Easily adaptable to most 1802 systems. Re- 
quires 16K RAM minimum for Basic and user 
programs. Source listing for both Serial and 
Parallel I/O included. 

Super Basic on Cassette $40.00. 

complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range ± .17E8 ).32 bit integer 
-2 billion; multi dim arrays. string arrays; string 
manipulation; cassette I/O: save and load. basic, 
data and machine language programs; and over 
75 statements, functions and operations. 

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. 
On board RF Modulator Kit $4.95 

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. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w/clocks up to 4 

MHz w /no wait states. Addl. 16K RAM $63.00 

Super Elf 44 pin expansion board: 3 female and 1 

male bus. Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassette $15.00 
(added commands include Stringy, Array, Cas- 
sette I/O etc.) 
S -100 4 -Slot Expansion $ 9.95 
Super Monitor VIA Source Listing $15.00 

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- 1W bus 1802.8080.8085, Z80 etc. 

Editor Assembler $25.00 
(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2.02.1 Source Listing $20.00 

TERMS: $5.00 min. order U.S. Funds. 61ií residents add 6 °/o tax. 
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional. 
Shipping charges will be added on charge cards. 

FREE: Send for your copy of our NEW 1980 
MIST CATALOG. Include 48c stamp. 
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74S 745244 3.25 
745251 1.45 

745133 .55 745253 1.45 
745134 .69 745257 1.35 
71513 1.19 745258 1.35 
74513 1.75 745260 .79 
745138 1.35 745280 2.95 
745139 1.35 745287 4.95 
745140 1.15 7452885 4.95 
745151 1.35 745373 3.49 
745153 1.8 745374 3.49 
745157 1.35 74537 5.95 
745158 1.35 745471 19.95 
745174 1.59 74517 19.95 
745175 1.59 745473 19.95 
745188 4.95 745474n 21.95 
745194 1.95 745475 21.95 
7151% 1.95 745570 7.95 
745196 3.95 745571 7.95 
745240 2.95 745572 19.95 
745241 2.95 745573 19.95 
745242 3.3 745940 3.15 
745243 3.25 745941 3.15 

41LABILITY ON THESE PROMS 

SN7400N .3 
5N7401N .20 
SN7402N .25 
SN7403N .25 
SN7404N .3 
SN7405N .29 
SN7406N .35 
5N797N .3 
5N7408N .29 
SN7409N .29 
SN7410N .3 
SN7411N .29 
SN7412N .3 
5N7413N .40 
SN7414N .69 
5N7416N .29 
SN7417N .29 
SN7420N .8 
SN7421N .29 
5N7422N .45 
5N7423N .29 
SN743N .29 
SN743N .29 
SN7427N .3 
SN7429N .39 
5N7/30N .25 
SN7432N .29 
SN7437N .3 
SNN38N .40 
5N7479N .25 
SN7410N .20 
SN7441N .89 
5N7442N .59 
5N7443N 1.10 
SN7414N 1.10 
SN7445N .89 
5N7416N .79 
5N7447N .69 
5N7448N .79 
SN7450N .20 
5N7451N .20 
5N7453N .20 
5N7454N .20 
SN7459A .25 
5N7460N .20 
5N747(11,1 dg 

7400 

5N7472N .29 
SN7473N .35 
SN7471N .35 
SN7475N .49 
5N7476N .35 
SN7480N .50 
5N7482N .99 
SN7483N .69 
SN74%N .89 
5N71869.1 .35 
SN7489N 1.75 
5N74%N .49 

SN7491N .59 
5N74921v .45 
5N793N .45 
5N7494N .69 
5N7195N .69 
5N7196N .69 
5N797N 3.00 
SN74100N 1.49 
SNI/107N .35 
5N74109N .39 
5N741I6N 1.95 
5N74121N .39 
5N74122N .55 
SN74123N .59 
5N7418N .49 
5N71126N .9 
SN74132N .75 
SN74136N .75 
SN74141N .99 
5N7419N 3.25 
5N74143N 3.49 
5N74144N 3.49 
5N74I9N .79 
SN74147N 1.95 
5N74148N 1.29 
5N74150N 1.3 
SN74151N .69 
5N71152N .69 
SN74153N .79 
5N74154N 1.25 
Clan/MN 74 

SN74156N .79 
SN74157N .69 
5N74160N .89 
SN74161N .89 
SN74162N .89 
SN74163N .89 
5N71164N .89 
SN74165N .89 
59174166N 1.25 
SN71167N 2.79 
SN74170N 1.95 
SN74172N 4.95 
5N74173N 1.39 

5N74174N .99 
SN7417SN .89 
SN74176N .79 
5N74177N .79 
SN74179N 1.49 
5N7418014 .79 
5N74181N 2.3 
5N74182N .79 
SN71161N 2.9 
SN74185N 2.49 
SN74190N 1.8 
SN74191N 1.8 
5N74192N .89 
SN7419391 .89 
SN7419419 .89 
5N74195N .69 
SN74196N .89 
SN71197N .89 
SN74191191 1.49 
SN74199N 1.49 
SN74221N 1.3 
SN7431N .99 
5N74276N 1.% 
5N71279N .79 
5N74283N 1.49 
SN74281N 3.95 
SN712135N 3.95 
5N74365N .69 
SN74366N .69 

5N7437N .69 
SN74368N .69 
SN74390N 1.49 
MN74393N 

a 
ao 

74L500 .29 
74L501 .29 
74L502 .29 
71LSO3 .29 

7L5% 8 
74L508 .29 

74L5 Ó .29 
74L511 .75 
74L512 
7/L513 .59 
74L514 .99 
74L515 .35 
71L520 .29 
741_521 .35 

7áL58 .á 
71L527 .35 
7/L528 .3 
74L530 .29 
74L532 .35 
74L533 .59 
74L537 .45 
74L538 .49 
74LS40 .3 
74L542 .89 
74L517 .89 
74L548 1.15 
74LS9 1.15 
74L551 .29 
74L554 .29 

74L S73 . 
74L574 .45 
74LS75 .59 
74L576 .45 
74L578 .49 
74L583 .89 
74L53 1.3 
74L586 AS 
74LS90 .59 

74500 .50 
74502 .50 
74503 .50 
74504 .55 
74505 .55 
74508 .50 
74509 .50 
74510 .50 
74511 .50 
74515 .50 
74520 .50 
71522 .50 
7453 .50 
74532 .55 
74540 .55 
14551 .50 
74564 .50 
74565 .50 
74574 .79 
74586 .79 
745112 .79 
745113 .79 
715114 .79 

LIMITED AV 

CA3013H 2.15 
CA3023H 3.25 
CA3039H 1.8 
CA3046N 1.30 
CA3859N 3.3 
CA3060N 3.3 
CA3080H 1.8 

74LS 
741_592 .75 
74L593 .75 
74L5% .99 
74L5% 1.15 
71LSI07 .45 
71L5109 .45 
74L5112 .45 
74L5113 .49 
74L5114 .49 
74L5122 .89 
74L5123 1.25 
7/L513 .89 
74L513 .55 
741_5132 .99 
74L5133 .89 
74L5136 .9 
74L5138 .89 
74L5133 .89 
71L5151 .89 
74L5153 .89 
74L5154 1.75 
7/L5155 1.19 
74L5156 1.19 
74L5157 .89 
741-5158 .99 
74L5160 1.15 
741_5161 1.15 
74L5162 1.15 
741_5163 1.15 
74LS164 1.8 
74L5165 1.8 
74L5168 1.19 
74L5169 1.19 
71L5170 2.49 
741_5173 1.39 
741_5174 .99 
74L5175 .99 
74L5181 2.95 
71L51% 1.8 
74L5191 1.3 

74L5192 1.15 
74L5193 1.15 
74L5194 1.15 
74LS195 1.15 
741_5197 1.19 
741_5221 1.19 
74 LS210 1.95 
74L5241 1.95 
741_5242 1.95 
74L5243 1.95 
71L5244 1.95 
741_5245 2.95 
74L5247 1.19 
74L529 1.19 
741_5249 1.19 
71L531 1.9 
74L5253 .99 
741_537 .89 
74L5258 .99 
711.5260 .69 
741_5266 .69 
74L5273 1.95 
741_5279 .75 
74L5283 1.09 
74L5290 .99 
74L583 .99 
74L5298 1.25 
74L5352 1.29 
74L5353 1.29 
74L5365 .75 
71L5366 .75 
74L5367 .75 
741_5368 .75 
74L5373 1.95 
741_5374 1.95 
74LS375 .89 
74L5386 .69 
741_5393 2 49 
74LS399 2.49 
741_5670 2.49 
81L5% 1.95 
81L597 1.95 

CA- LINEAR 

CA3081N 2.00 
CA3082N 2.00 
CAMION 1.60 
CA3086N .85 

CA3089N 3.75 
CA30%N 3.95 
CA313H 1.39 
CA319H 1.25 
CA3160H 1.25 
CA3401N .59 
CA3600N 3.50 

JE6O8 PROGRAMMER 
2708 EPROM PROGRAMMER 
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JE608K KIT $399.95 
JE608A Assembled and tested $499.95 

CD1000 .39 
CD1001 .39 
CD982 .39 
CD1006 119 
CD1007 .25 
CD4009 .49 
CD/010 .09 

CD91! .39 
CD912 .25 
CD913 .49 
CD/014 1.39 
CD4015 1.19 
C04016 .59 
CD4011 119 
CI34018 .99 
CD919 .49 
CD/020 1.19 
CD921 1.39 
CD1022 1.19 
CD4023 .29 
CD924 .79 
CD403 .23 
CD403 2.95 
CD927 .69 
CD928 .89 
CD929 1.49 
C 13403 .49 
CD103 .99 

`CDI010 1.49 

96 

CD-CMOS 

C01011 
CD1042 
C 04043 
CD40/4 
C134046 
CD40/7 
CD4048 
CD4049 
C04050 
CD4051 
C131052 
CD4053 
C04056 
C04059 
CD1050 
C04066 
CD1068 
CD4069 
CD970 
CD971 
CD972 
CD4073 
C0975 
CD975 
CD/001 

19 
99 
as 
89 

1 79 

2 50 
13 

49 
69 
19 

19 

19 

2 95 
9 95 

1 49 
79 

39 
as 
% 

49 

39 
39 

139 

C04082 .39 
CD4093 .99 
CD9% 2.49 
CD4506 .75 
CD4507 .99 
CD4508 3.95 
CD4510 1.39 
CD4511 1.29 
CD451/ 3.95 
C04515 2.95 
CD4516 1.49 
C04518 1.79 
CD4519 .89 
C 0452 1.29 
CD4526 1.79 
CD4528 1.79 
CD4529 1.95 
CD4543 2.79 
CD4%2 11.95 
CD/566 2.79 
CDI583 2.49 
CD/723 1.95 
CD4724 1.95 
MC14109 14.95 
MC14410 14.95 
MC14411 14.95 
MC14412 11.95 
MC14419 4.95 
MC14433 13.95 

DISCRETE LEDS 
XC556R .28" red 5 /SI MV50 .085" red 6/51 XCI11R .190" red 5/$1 
XC556G .200" green 4/$I XC209R .13" red 5/81 XCI11G .190" green 4/$1 
XC556V .200" yellow 4/$1 XC209G .13" green 4/$1 XCIIIV :190" yellow 4/$1 
XC556C .200" clear 4/$1 XC209Y .13" yellow 4/S1 XCIIIC .190" clear 4/$1 
XC22R .200" red 5/Sl XC526R .185" red 5/$1 
XC22G .200" green 4/$1 XC526G .185" green 4/$1 INFRA -RED LED 
XC22V .200" yellow 4/$1 XC526V .185" yellow 4/51 114"0 1/4.x 1/16. flat 
MV1OB .170" red 4/$1 XC526C .185" clear 4/$l 1 R - S/S1 

C.A. - Common Anode DISPLAY LEDS C.C. - Common Cathode 
Type Polarity Ht Prie° Type Polarity Ht Price 
MAN I C.A.-red .270 2.95 DL741 C.A.-red .600 1.25 
MAN 2 507 D.M.-red .300 4.95 DL746 C.A.-red O 1 .630 1.49 
MAN 3 C.C. -red .13 .25 DL747 C.A. -red .600 1.49 
MAN 52 C.A. -green .300 1.25 DL750 C.C. -red .600 1.49 
MAN 54 C.C. -green .390 1.3 DL338 C.C. -red .110 35 
MAN 71 C.A. -red .300 .75 FND70 C.C. .30 .69 
MAN 72 C.A. -red .303 .75 FN0358 C.C. 3 1 .37 .99 
MAN 74 C.C. -red .330 1.25 FND39 C.C. .357 .75 
MAN 82 C.A. -yellow .390 .49 FND503 C.C. (FND500) .500 .99 
MAN 84 C.C.- yellow .300 .99 FNO507 C.A. (FND510) .500 .99 
MAN 3620 C.A. -orange .300 .49 HDSP -3401 C.A. -red .800 1.50 
MAN 3630 C.A. -orange 3 1 .300 .99 HDSP -3403 C.C. -red .800 1.50 
MAN 3610 C.C.- orange .300 .99 5082 -7613 C.C.,R.H.D. -red .300 1.25 
MAN 1610 C.A. -orange .400 .99 5012 -7620 C.A.,LH.0. -yel. .300 1.3 
MAN 6610 C.A. -orange -DD .560 .99 5082 -7623 C.C.,R.H.D. -yel. .300 1.25 
MAN 6630 C.A. -orange O 1 .560 .99 5012 -7730 C.A.,L.H.D. -retl .300 .99 
MAN 6640 C.C. -orange -DD .560 .99 5082 -7731 C.A.,R.H.D.red .300 1.25 
MAN 6650 C.C.-orange 31 .560 .99 5082 -7750 C.A.,L.H.D.red .430 1.75 
MAN 6660 C.A. -orange .560 .99 5082.7751 C.A.,R.H.D.red .430 1.25 
MAN 6710 CA--red-DO .560 .99 5052 -7760 C.C.,R.H.D.red .430 1.75 
MAN 6750 C.C. -red t 1 .560 .99 5082 -7300 407581. dig. RHD .600 22.00 
MAN 6780 C.C. -red .560 .99 5082 -7302 407491. dig. LHD .600 22.00 ova C.C. -red .300 1.3 5082-7304 Overnge. char. (0 1) .600 19.95 
01_707 C.A. -red .300 1.25 LIT -1 Photo Xslslor Opto -lsol. .69 
D L728 C.C. -red .500 1.49 MOC3010 Optically lsol.Triac Driver 1.3 

RADIO CONTROL CIRCUITS 
Ideal for remote control systems which use pulse amplitude modu- 
lation (toy cars, boato, tanks, etc.) Features: flve function control, 
adjustable steering angle, suitable for 27 and 47MHZ bands and low 
power consumption. 

K8 -4428 TRANSMITTER ...... ... $4.25 
Abs. max. rating (TA 08 C). Supply volt.: Vcci 12VDC. 
Power DlssIP.I PD: 30005W; Temp. range: Oper. l- +50C - 
Storage -30- +13° C. Rec. Oper. volt.: 7 -11V. Crystal or 
CR Oscillation circuits acceptable. 
KB-4429 RECEIVER ..... .. $5.95 
Abs. max. rating (TANB °C). Supply volt.: Vccl: 11V. Vcc2: 
7.5V. Power 019510.: 600mW. Temp. range: Oper. 0 3 50.C. 
Rec. Oper. volt.: VOPI 7 -11V -VOP23 -V. 

/.. 
\ 

._ 

LOW PROFILE 
(TIN) SOCKETS 

I -24 25-49 50.100 

8 pin LP .17 .16 .15 
14 pin LP .20 .19 .18 
16 pin LP .22 .21 .20 
18 pin LP .29 .28 .27 

20 Pin LP .34 .32 .30 
22 Pin LP .37 .3 .3 
24 Pin LP .38 .37 .36 

28 pIn LP .45 .44 .43 
36 pin LP .60 .59 .58 

40 pin LP' .63 .62 .61 

SOLDERTAIL (GOLD) 
STANDARD 

1 24 3 .49 50100 
8 pin SG 39 .35 .31 

14 pIn SG 49 .45 .41 
16 pin SG 54 .49 .44 
18 pIn 5G 59 .53 .48 
24 pin SG 79 .75 .69 
28 pin SG 110 1.00 .90 
36 pin SG 165 1.40 1.26 

40 pin 5G 1 75 1.59 1.15 

DERD 
STANDARD (TIN) 

1 -24 3-49 50100 
14 pin ST .27 .3 .24 
16 pin ST .30 .27 .3 
18 pin ST .35 .32 .30 
24 pin ST .49 .45 .42 
28 pin ST .99 .90 .81 
36 pin ST 1.39 1.26 1.15 
40 pin ST 1.59 1.45 1.30 

8 pIn WW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pIn WW 
20PlnWW 
22pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
9Pin WW 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1 -24 25-49 50100 

.59 .54 .49 

.69 .63 .56 

.79 .73 .67 

.85 .77 .70 

.99 .90 .81 
1.19 1.06 .99 
1.49 1.35 1.23 
1.39 1.26 1.14 
1.69 453 1.38 
2.19 1.99 1.79 
2.29 2.09 1.89 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 

ASST. 2 

ASST. 3 5ee. 

ASST.4 5ea. 

ASST. 5 Ses. 

ASST. 6 5ea. 

ASST. 7 5ea. 

ASST. BR 

5ea. 

5e.. 

10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 
27 Ohm 33 Ohm 39 Ohm 47 Ohm %Ohm 
68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 

180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 
470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K 

1.2K 1.5K I.8K 2.2K 2.7K 
3.3K 3.9K 4.7K 5.6K 6.8K 
8.2K 10K 12K 15K 18K 

22K 27K 33K 39K 4745 

%K %K 82K 100K 120K 

150K 180K 220K 270K 330K 
390K 470K 560K 680K 820K 

1M 1.2M 15M 1.8M 2.2M 
2.7M 3.3M 19M 4.7M 5.6M 

Includes Resistor Assts. 1.7 (350 pcs.) 

50 pes. 

50 pes. 

$1.95 

$1.95 

50pes. $1.95 

Sopes. $1.95 

Solis- $1.95 

Sopes. $1.95 

Sopes. $1.95 
$10.95 ea. 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage -Add 5% plus $1 Insurance 

Spec Sheets - 254 
1981 Catalog Available - Send 41! stamp 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592.8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

12/80 PRICES SUBJECT TO CHANGE 

Part No. Function Price 
70151PI CMOS Precision Timer 14.95 
7045EV /Kit Stopwatch ChIP, XTL 22.95 
71 06CPL 341 Digit A/D (LCD Drive) 16.95 
7106EV /Kit IC, Circuit Board, Display 34.95 
7107CPL 345 Digit A/D (LED Drive) 15.95 
7107EV /Kit IC, Circuit Board, Display 28.95 
7I16CPL 341 Digit A/O LCD Dis. HLD. 18.95 
7117CPL 31 Digit A/D LED Dis. HLD. 17.95 
720110R Low Battery Volt Indicator 2.25 
72251PG CMOS LED Stopwatch/Timer 12.95 
7205EV /Kit Stopwatch Chip, XTL 19.95 
7206CJPE Tone Generator 5.15 
7206CEV /Kit Tone Generator Chip, XTL 9.95 
7207ÁI PD Oscillator Controller 6.50 
7207AEV /Kit Freq. Counter Chip, XTL 11.10 
72081PI Sevan Decode Counter 17.95 
72091PA Clock Generator 3.95 
72151PG 4 Func. CMOS Stopwatch CKT 13.95 
7215EV /Kit 4 Func. Stopwatch Chip, XTL 19.95 
7216AIJ1 8 -Digit Univ. Counter C.A. 32.00 
7216CIJ1 8 -Digit Freq. Counter C.A. 26.95 
721601PI 8 -Digit Freq. Counter C.C. 21.95 
72171JI 4 -Digit LED Up /Down Counter 12.95 
72180 IJ3 8-Digit Unlo. LEO Drive 10.% 
72241PL LCD 41 Digit Up Counter DRI 11.3 
728AIJL 8 -01418 Univ. Gaunter 31.95 
728AEV /Kit 5 Function Counter Chip, XTL 74.95 
72401JE CMOS Bin Prog. Timer /Counter 4.95 
72421JA CMOS Divide-by-256 RC Timer 2.05 
72501JE CMOS BCD Prog. Timer /Counter 6.90 
12601JE CMOS BCD Prog. Timer /Counter 5.25 
7555IPA CMOS 555 Timer (8 pin) 1.45 
7556100 CMOS 556 Timer (14 pin) 2.20 
7611BCPA CMOS Op Amp Comparator 5MV 2.25 
76I2BCPA CMOS Op Amp Ext. Cmyr. 5MV 2.95 
762IBCPA CMOS Dual Op Amp Comp. SMV 3.95 
7631CCPE CMOS Tri Op Amp Comp. IOMV 5.35 
7641CCPD CMOS Quad Op Amp Comp. 10MV 7.50 
7642CCPO CMOS Quad Op Amp Comp. IOMV 7.50 
7660CPA Voltage Converter 2.95 
8059CCQ 50pPm Band -GAP Volt Re /. Diode 2.50 
821ICPA Volt Ref /Indicator 2.50 
8212CPA Volt Ref /Indicator 2.50 

INTERSIL'S EVALUATION KITS 
74C00 .39 
74CO2 .39 
74C04 .39 
74008 .39 
74C10 .39 
74CR .75 
74C20 .39 
74C30 .39 
74C42 1.39 
74C9 1.% 
74C73 .79 
74C74 .79 
74C85 1.95 
74C86 .99 
74C89 6.95 
74C90 1.29 
74C93 1.29 
7/C% 1.59 

74C 
74C1% .75 
74C107 1.89 
74C151 2.95 
74C154 3.95 
74C157 2.25 
74C160 1.69 
74C161 1.60 
74C162 1.49 
74C163 1.69 
74C164 1.59 
74C173 1.39 
74C174 1.39 
74C175 1.39 
74C192 1.69 
74C193 1.69 

74C195 1.59 
740221 1.95 
74C240 2.25 
74C244 2.3 
74C373 2.49 
74C374 2.59 
74C901 .89 
74C903 1.15 
74C911 10.95 
74C812 10.95 
74C915 1.69 
74C917 10.95 
74C922 5.49 
74C923 5.75 
74C93 7.50 
74C926 7.50 
80095 .79 
80C97 .A 

LH0002CN 6.85 
LMIOCLH 4.50 
LMIICLH 4.75 
LH0070-OH 6.05 
TL07ICP .79 
TL07CP 1.39 
TL074CN 2.49 
LH0082CD 3.80 
TL082CP 1.19 
TL984CN 2.19 
LHOOxCD 3.80 
LM300H .99 
LM301CN .35 
LM302H 1.95 
LM30/H 1.% 
LM305H .99 
LM307CN .45 
LM308CN 1.00 
LM3pJH 1.95 
LM309K 1.25 
LM310CN 1.75 
LM311H .90 
LM312H 2.49 
LM317MP 1.15 
LM311T 1.75 
LM317K 3.95 
LM3I8CN 1.95 
LM3I9N 1.95 
LM320K9 1.35 
LM320K-12 1.3 
LM320K-15 1.3 
LM320T-5 1.25 
LM320T-12 1.25 
LM320T-15 1.25 
LM323Kó 5.95 
LM324N .99 
LM33DZ .65 
LM331N 3.95 
LM334Z 1.30 
LM332 1.40 
LM332 1.75 
LM337T 1.95 
LM337MP 1.15 
LM338K 6.95 
LM339N .99 
LM310Kó 1.35 
LM39K-12 1.3 
LM39K-15 1.35 

LINEAR 
LM340T-5 1.25 
LM310T-12 1.5 
LM310T-15 1.3 
LM311P-5 .75 
LM341P-12 .75 
LM341P-IS .75 
LM342P-5 .69 
LM342P-12 .69 
LM342P-15 .69 
LM348N 1.25 
LM350K 5.75 
LF31N .60 
LF353N 1.00 
LF355N 1.10 
LF36N 1.10 
LM358N LOO 

LM359N 1.79 
LM370N 4.49 
LM373N 3.25 
LM377N 2.95 
LM380N 1.3 
LM381N 1.% 
LM382N 1.79 
LM384N 1.95 
LM396N3 1.3 
LM37N 1.45 
LM389N 1.35 
LM32N .69 
LF3%N 4.00 
LM3%H 5.00 
TL494CN 4.9 
TL496CP 1.75 
NE510A 6.00 
NE529A 4.95 
NE531H 3.95 
NE536H 6.00 
NE540H 6.00 
NE544N 4.95 
NE550A 1.3 
NE5%V .39 
LM%6N .99 
NE564N 3.95 
LM565N 1.3 
LM566CN 1.95 
LM567V 1.25 

NE570N 4.95 
LM702H .79 
LM703CN .89 
LM709N .29 
LM7lON .79 
LM711N .79 
LM723N .69 
LM733N 1.00 
LM739N 1.19 
LM74ICN .35 
MC17415CG 3.00 
LM747N .79 
LM748N .59 
LM1014N 2.75 
LM1310N 1.95 
LM1458CN .59 
LMI488N 1.8 
LM1489N 1.25 
LM1196N 1.95 
LM1556V 1.75 
LM1800N 2.95 
LM1877919 3.3 
LM1889N 3.20 
LM1896N 1.75 
LM2002T 1.49 
LM2877P 2.05 
LM2878P 2.25 
LM2896P-1 2.25 
LM3189N 2.95 
LM3900N .69 
LM3905CN 1.25 
LM3909N 1.15 
LM3HN 3.% 
LM3915N 3.95 
LM316N 3.95 
RC413N 1.3 
RCIISINB 3.95 
RC4194TK 5.95 
RC/l%TK 5.49 
KB448 4.3 
KB4429 5.95 
LM4500A 3.3 
ICL8038B 4.95 
LM13080N 1.29 
LMI3600N 1.49 
75138N 1.95 
75450N .89 
75451CN .39 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Value 19 1099 100+ Value 19 10 -99 100+ 
10 Pf .08 .06 .05 .0010F .08 .06 .05 
22 Pf .08 .O6 .O6 .0077µF .08 .% .% 
47 Pf .08 .06 .05 .01MF .08 .O6 .05 

100 Pf .08 .06 .05 .02244F .09 .07 .06 
220 pf .08 .06 .05 0470yF .09 .07 .06 

470 Pf .06 .06 .OS .1µF .15 .12 .10 

100 VOLT MYLAR FILM CAPACITORS 
.001mí .12 .10 .07 .022mf .13 .11 .08 
.0022mí .12 .10 .07 .047mí .21 .17 .13 
.0047mí .12 .10 .07 .1 m, .27 .23 .17 
,Olmí .12 .10 .07 .228,8 .33 .27 .22 
+20% DIPPED TANTALUMS (Solid) CAPACITORS 

.15/35V .39 .34 .29 

33/35V . 

.39 
.34 .229 . 9 

.47/35V .39 .34 .29 
68/35V .39 .34 .29 
(.0/35V .39 .34 .29 

2.2/35V .51 .45 .34 

Ì.7i5 5/V .W 
.47 

Á5 

151% 1.39 1.25 .9 
2276V .79 .69 .55 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Lead Radial Lead 

47750 V 
V 

.16 .l4 .10 .9ß5V .15 .13 .12 
1.0/50 .19 .16 .12 .47/50V .16 .14 .13 
3.3/50V .17 .15 .11 1.0 /16V .15 .13 .12 
4.7/25 V .18 .15 .11 1.0/25V .16 .14 .13 
10ß5V .18 .15 .11 1.0/50 V .17 .15 .14 
10/SOV .19 .16 .12 4.7/16V .15 .13 .12 
22125V .19 .16 .12 4.7/25V .16 .14 .13 
22ß0V .x .20 .16 4.7/SOV .17 .15 .14 
47/25V .8 .21 .19 10 /16V .15 .13 .12 
47750V .29 .3 .23 l0ß5 V .16 .14 .13 
100ß5V .28 .24 .22 10/50 V .17 .15 .14 
103/50V Al .37 .34 47/50V .25 .21 .19 
220/25V .39 .34 .33 100/16V .21 .17 .14 
220/50V 

V .54 .49 .45 100V .37 
.23 

.31 
1000 /16V .79 .69 .61 220/16V .25 .21 .19 
2200/16V .89 .79 .69 170ß5V .35 .31 .27 

POPULAR ELECTRONICS 
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National 
Semiconductor CIOCk Modules 

12VDC 
AUTOMOTIVE/ 

__ ° ti° r,esaL 
le 

INSTRUMENT NT 
CLOCK 

I 

APPLICATIONS: 
1 1 Ì I 1_1 1_1 1- In -dash autoclocks 
LI I I ( I l l 

l 

e After-market auto/ 
RV clocks 
Aircraft-marine locks elks. 
12 V DC Oper. inttru. 

° 7777Y:" Portable /battery 
powered Instrumnts. 

Features: Bright 0.3" green display. Internal crystal time- 
base. s 0.5 sec. /day accur.Auto.display brightness control 
logic. Display color filterable to blue, blue- green, green & 

yellow. Complete -just add switches and lens 

MA1003 Module $16.95 

MA 1023 .7" Low Cost Digital LED Clack Module 
MA1026 .7" Dig. LED Alarm Clock /Thermometer 
MA5036 .3" Low Cost Digital LED Clock /Timer 
MA1002 .5 "LED Display Dig. Clock & xformer 

8.95 
18.95 

6,95 
9.95 

A National Semiconductor 

RAM SALE 
MM5290J2 IMK4116/UPD4161... $6.95 each 
16K DYNAMIC RAM (15ONS) 
IB EACH $49.951 1100 EACH $550.00 /lot) 

MM5298J -3A ............ $3.25 each 
8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS 
(8 EACH $23.95) 1100 EACH $250.00 /lot) 

MM2114 -3 $5.95 each 
4K STATIC RAM 1300NS) 
(8 EACH $43.95) (100 EACH $450.00 /lot) 

MM2114L -3 $6.25 each 
4K STATIC RAM (LOW POWER 300NS) 
18 EACH $44.951 (100 EACH $475.00 /lot( 

MICROPROCESSOR COMPONENTS 
8080A /8080A SUPPORT DEVICES 

s%49Á CPU 
P6212 .Bit Input /OUtout 
C UIS Priority Interrupt Control 

1.0ire clonal But Driver 
Clock P616 C GMralOr /Driver 

PM Bus Driver 
Daem 191 system Controller/am Or1ver 

P62M System Controller 
SRI3 I/O , for 4 Sar. 
51350 Comm. Element 

14261 Pr.. mm. /O ( USARTI 
Pä3 Pro, Interval Timer 

DMZ Plop. Peripheral I/O (Pas) 
Pä] Prog. DMA Control 
O 026 Prog. Interrupt Control 
1422 g. CRT Controller 
PUN Grog. Keyboard /Display Interlace 
PUte Octal Bus Receiver 
P6303 System Timing Element 
P63á -Bit a1.DUecnonal Receiver 
PeIp rBlt Bu Dlrectlonal Receiver 
IM331 6-131t 1 .olrecuonal Receiver - 6800/6800 SUPPORT DEVICES 

MC6.00 
1106402CP 

MPU 
PU with Clock and RAM 

MC610AP1 12.5 Static RAM 
MC61123 Adapt (M06ä1 
MCSIa Priority 1 00M I Controller 
MC65%LI 1024.3 .11 ROM 

Comm. 
*W) 

MC650 Asynchronous omm. Adapter 
MCI%O Syncmmn1ut.riel Data Adapter 
MC6S0 0600bps Dlgltel MODEM 
MC616i 2490os Modulator 
MC.. GIs. 3 -slate Bus.Trans.0.17 %1 

MICROPROCESSOR CHIPS 
(1&C) CPU (MC30NI 12M001 

EPA 1)b1) CPU IMK31%N4I (3MOz) 
alPUO2 CPU 

260 mau 
113M290IA3C CPU./Bit Slice (Corn. Temp. Grad) 
MC5602 MPU w /Clock I0K Bytes Memory) 
INS%EN4 MPU -s1c 16M0a) 
INSIOAN9 CPU- SOI.ChIp1-Blt(Mbytes RAM) 
INS1410N9 CPU 136 Bytes RAM) 
INS102N CPU-6 Bytes RAM 24.96 

P6016 CPU 19.% 

1 ss 16 -0II 23.95 

M 5%%JL MPkJ -6.BU 49.95 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A, 52030, 52040, etc. 
Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch, 
Special conductive foam liner eliminates static build -up. 
Built-in safety lock to prevent UV exposure. 
Compact - only 7 -5/8" x 2.7/8" x 2" 
Complete with holding tray for 4 chips. 

UVS-11E $79.50 
Jumbo 6 -Digit Clock Kit 

Four .630 "ht. and two .300 "ht. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feat 
Simulated walnut case 

115VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Size: 614" x 3 -1/8" x 154" 

JE747 $29.95 

6 -Digit Clock Kit 
Bright .300 nt. comm. Cath- 
ode display 
Uses MM5314 clock chip 

Switches for hours, minutes 
and hold modes 
Hrs. easily viewable to 20 ft. 

simulated walnut case 
115 VAC operation 
12 or 24 hr. OperatlOn 
Incl. all Components, case & 
wall transformer 

Size: 671" x 3 -1/8" x 1%" 

J E 701 $19.95 

14.% 
19.% 
4.4. 
1.49 

10.% 
11.% 

6.% 

10.% 
12.% 

2. 

0.% 
LOU . 

19.95 

6.% 
19.% 

u.% 
6.% 
19.% 
6.% 

SHIFT REGISTERS 
MM5 000 Dual feu Dynamo 
M1150314 Dual 50. Dynamic 
104.14 Dual Ib Bit Sutic 
00005100 Dual 64 3 Accumulator 

M1402 26 -13it Dynamic 
0400613 106-B1í Dynamic /Accumulator 
146160 5%151x0 Dynamic 
MM lv b.0 Octal eta 

Octal belt 
264V(146A1 10ä38n Dynamic 
35u0 Hes 611111t Static 
39V Dual IL-Bit Static 
SNV SliBlt Oynemlc 
2326v 1024.1. Dynamic 
2627V Dual 26 -BII Static 
2äV Dual 261-Bit Static 
St9V 6 ua10B1 Static 
WIN Clued bait Static 
3341PC Elio IDwI %1 

1 95 

9.% 
9.% 
3.% 
4.% 
2.% 

.% 
].% 
I.% 
, .e3 
m 

1% 
6.% 

DATA ACQUISITION 
AFIWICN Active 2.61s 5.95 

AFI21 -1C3 Tou. Tone Low Pass Fllur 1935 

AP19 -ICI Touch Tone Low Pass Fatar 19.% 

LM3 511A0 Super GIn Op Amp 130 

L11362 claimant Currant Sour. 1.30 

LM3362 Temperature Transducer 1.49 

LF356N JFET Input 0o Amo LIS 
LF39. sample S Hold Amplifiers 1% 
L M6 %0 Tmo. srec. Rat.1.6Ppm /C°) 
ADCOMLCN 5333 A/D Converter Il LSO) 4.95 

DAC01161-CN ran O/A Converter 10.7.4 Lin.) Zas 

DATA ACQUISITION ICONTINUEDI- 
ADC...C. r5lt A/D Converter la {n. Mu111.1 3.26 

A0C01117CCN a-B1t A/D Converted % -0O3 Multi.) M. 
DACIO%LCN 104311 0/A COnv. Micro. Corn/LOAM IS% 
DAC10%LCN I0BI10 /A Cony. Micro. Comp. (0.30%1 1.96 

DAC6SLCN 10Sit O/A Converter (0.03 %Lin.) 5.49 

DAC1091-CN 10133 O/A Converter 10.an Lln.l 6.56 

DACIEGLCN 12-8110/A Converter 16205 Lin.) 936 

C134O.1N -Channel Multiplexer 1.19 

A043013 %K BAUD UART 6.% 

RAM'S 
1101 26x1 Static 1.49 

1101 1024. Dynamic .% 

2141 41011 26x4 felt 3.95 

210: 106.1 Static 132 

211.@ 106.1 Suuc 1.96 

2111 (11111 26.4 Ste. 196 

3112 Sat. Stalk MOO 4.95 

10%x4 sour YOm 5.% 

216, Mal Static 450ns Low Power 
2114 -1 1¢%.4 Stelle 30ns 7.N 

31rL ION.1 static 300ne Low Power 3.96 

111 16,36.1 Dynamic Mons (house fn..) 1.% 

MM2141J 494..1 Fast sans 19.96 

s1m 26.4 ethic 7 95 

MM531 102 .I Dynamic Fully Decoded .% 
MM5362 2K.1 Dynamic .S 
MM5350/167 11961 Dynamic 4.96 

ieresera.huisi 60 Dynamic 450 (UPD46) 6.96 

MM52.3.3A IK Dyn. 20Ons(lo0 er Mel MM52901 e.% 

74% 

4K D9nem 
4.2 

/MKW] Ic Irpin .% 
TMS40UNNL 4K Stalls 14.95 

rMS496 IeNx4 Static u.% 

PROMS /EPROMS 
1702A 2K UV Era... PROM 
2101 IK EPROM 
TMS2716 6K EPROM (eV,.V. 12V) 
3]ISlnul(2561TI EPROM (single 5v) 1. 
7321nta1(S3.13 OK EPROM 

321 6K EPROM (lathe) (Single +SV ) 

5.203 204 PROM 
61523114516) 32.1 PROM (Own Collector) 
62516 4916 Bipolar PROM 
1351333.2%1 32.1 Trl.State Bipolar PROM 
MISS fit PROM 

ROM'S 
351319491 C.er¢ter .nnlo (005 Csel 9.96 

Biala: .só 2n Cnar<ur 04 (Lower Case) 9.% 
2616N Character Generator 10.95 

MM5913N 206 -93 Res. Only Memory 133 

NMOS READ ONLY MEMORIES 
MCM6710e 15.9.7 ASCII Snittb w /Greek 15.00 

MCM6149P 12549.1 Mats) symbol S Pictures 0.50 
MCM67500 1..7 A...Control char. Gen. 11.6 

MICROPROCESSOR MANUALS 
user Manual 7.50 7.% 

M- CDPI102 User Manual 7.50 

04.260 User Manual 530 

SPECIAL FUNCTION 
DS%SCN Dun MOs Clock Driver Matz) 3.90 

DSO.CN Dual MOS Clock Driver ISMZI 1.95 

NS1771N 1 Floppy Disc Controller 6.16 
INS165IN Communicat. Chip 19.16 

MM511161N Real Time Clock 1.% 
MM61NN oproo.etor Comp... Clock 11.16 

COP.. Microcontroller with 6 01911 RAM 6.93 

610 Direct LEO Orlve 
COP1oIMN MIcrocontroller with 6-DMIt RAM 7.4 

Direct LEO Drive w/N Buss Int. 
COMMON 135g.VAC Fluor.Orlver Room p..1 126 

TELEPHONE /KEYBOARD CHIPS - 
00 Push Button Telephone Dialer 14.% 

Ay.561OU Repertory Dialer 1436 

AV -59500 CMOS Clock Generator 4.95 

AV-S92 Keyboard Encodes I6 keys) 11.96 

0001656 Keyboard Encoder (6 knit) 7.95 

74099 Keyboard Encoder 113 Ire.) 5.35 

74MV3 

9. 
Keyboard Encoder (20.0.1 '.2 

1 Push Button Pulse Dialer .% 
MM574%N 93/14.Key Serial Keyooard Encoder 3% 

s% 
9.% 

19.% 

17.% 
6.% 

% 
4.96 

4.95 
1,.% 

29.% 

COMPUTER CUBE TM 

latt- 

COMPUTER CRT MONITOR & ACCESSORY CASE 
One piece heavy duty molded construction 
Palmed to match Apple II &III 1 Lt. beige, textured finish I 

Smoke colored acrylic front cover (removable/ 
Sollt-In shelf holds CRT and allows room for 2 Apple 
disk drives below shelf 
Three 215" holes provided in bottom of case for addition 
of fan If needed. 
Fan hole positioned above Apple motherboard location. 
Hookup cables can be run through other 2 holes. 

Case accommodates most S &W and Color uncesed CRT 
monitors made by Motorola, Sell eras., Zenith, Sanyo, 
Panasonic, Hitachi, etc. or any monitor that will fit Into 
10 -3/8 "H 14 / "W x 136 "D space. 
Shall 15" x15" lb" O.D., 14% "H x 1414"W 1334 "I.D. 
Weight: approximately 12 lbs. 

CRT monitor fen and disk drives not Included. 

CUBE -1 $99.95 
TRS-80 

16K Conversion Kit 
Expand your 4K TRS -80 System to 16K. 
Kit comes complete with: 

8 each MM5290.2 (UPD416) (16K Dynamic Rams) 
(250NS or less) 
Documentation for conversion 

TRS-16K $49.95 

Regulated Power Supply 
Uses LM309K. Heat sink 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to í5V, =9V and *12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3''/" 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: 3 %" x 2" x 9 /16"H 

JE205 $12.95 

DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

High strength epoxy molded 
end pieces in mocha brown 
finish. 

Sliding rear /bottom panel for 
service and component ac- 
cessibility. 
Top / bottom panels.080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 
Vented top and bottom 
panels for cooling efficiency. 
Rigid construction provides 
unlimited applications. 

CONSTRUCTION: 
The "DIE" Blank Desk Top Electronic Enclosures are designed to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 

end pieces are precision molded with an internal slot (all around) to accept both top and 

bottom panels. The panels are then fastened to '''4" thick tabs inside the end pieces to 

provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 

bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 

tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosure 
Model No. 

DTE -8 

DTE -11 

DTE -14 

Panel 
Width 

8.00" 
10.65" 
14.00" 

PRICE 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

VI* 
The JE610 ASCII Keyboard Kit can be Interfaced Into 
most any computer system. The kit comet complete 
with an Industrial grade keyboard switch assembly 
(62'keys), IC's, sockets. connector, electronic compo- 
nents and e double -sided printed wiring board. The 
keyboard assembly requires 4-5V @ 150mA and -12V 
@ I O mA for operation. Features: 60 keys generate the 
126 characters, upper and lower rase ASCII set. Fully 
buffered. Two user -define keys provided for custom 
applications. Caps lock for upper -case-Only alpha charac- 
ters. Utilizes a 2376 140 -pin) encoder read -only memory 
chip. Outputs directly compatible with TTL /DTL or 
MOS logic arrays. Easy interfacing with a 16 -pin dip or 
16 pin edge connector. 

JE610 (Case not included) $79.95 
K62 (Keyboard only) $34.95 

Desk -Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 

Compact desk -top enclosure: Color- coordinated de- 
signer's case with light tan aluminum panels and molded 
and pieces in mocha brown- Includes mounting hardware. 
Size: 314 "H x 1414"W x 81L "D. 
DTE -AK $49.95 
SPEC /AL: JE610 /DTE -AK PURCHASED TOGETHER 

(Value $129.90) $124.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage -Add 5% plus S1 Insurance 

J 

Spec Sheets - 25e 
1981 Catalog Available - Send 41! stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592.8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

12/80 PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD 

The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 -bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. Th outputs are latched and monitored 
with 9 LED readouts. Also included is key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three user -define keys with One being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy Interfacing with 
standard 18-pin IC connector. Only .5VDC required 
for Operation. 

JE600 (Case not included) $ 59.95 
K19 (Keyboard only) $14.95 

Desk -Top Enclosure for 
JE600 Hexadecimal Keyboard Kit 

Compact desk -top exclosure: Color -coordinated de- 
signer's ease with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 314"H x 814"W x 8 % "O. 

DTE -H K $44.95 
SPECIAL: JE600 /DTE -HK PURCHASED TOGETHER 

(Value $104.90) $99.95 

DECEMBER 1980 CIRCLE NO. 31 ON FREE INFORMATION CARD 97 

www.americanradiohistory.com

www.americanradiohistory.com


BILLET 
ELECTRONICS. Inc. 

PO Box 401244P Garland TX 75040 214 27e -3Qó3 1 

1 

The Greatest Breakthrough 
In Electronic Music Ever! 

ti Sew Super Music Maker Kit 
Now you can play hundreds of songs using the Bullet Super 
Music Maker. The unit features a single factory 

t 
programmed microprocessor IC that comes with 20 pre- 
programmed short tunes. By adding the additional PROMS 
(2708's) the system can be expanded to play up to 1000 
notes per PROM. Just think . a compact electronic 
instrument that will play dozens, hundreds or even 
thousands of selections of music. The kit comes with all 
electronic components (less the PROM), and a drilled, 

( plated and screened PC Board which measures 4" x OA". 
1 The 7 watt amplifier section is on the same PC board and 

drives an 8 ohm speaker (not included), from a whisper to 
ear splitting volume. Since the unit works on 12 VDC or 12 
VAC", vehicle or portable operation is possible, What do 
you get for $23.507 Everything but a speaker, transformer, 
case, switches, and PROM. Additional 2708 albums 
containing popular tunes are available for $15.00 each or 
you can program your own PROMS using information 
provided with the kit instructions. Lists of available PROM 

, 

albums are available on request. (Note) Unit plays 
electronic music one note at a time, it is not possible to play 
chords or a melody With harmony simultaneously.) 

s 
Super Music Machine Kit $23.50 
DIP Switches (One 8 pos.. One 5 pos.) 2.00 /set 

S Molded Plastic Casa 6.50 

4 'Unit requires transformer for operation on 117VAC. 
1 Transformer should be 12V @ 1A secondary. Not available 

from Bullet. 

! 

1 

2 

1 

1 

1 

) 

1 

S 

Sound Effects Kit $18.50 
The SE -01 Sound Effects KO is a co,-; , to , t all you need :o build 
a 
speaker. m kit 

programmable 
9 d and 

effects machine except a battery and 
designed to really ring out the TI 76177 Sound 

( Chip. Only the SE-01 provides you with additional circuitry that 
) includes a PULSE GENERATOR, MUX OSCILLATOR and 

COMPARITOR to make more complex sounds a snap. We help 

, 
you in building the kit with a clear. easy -to- follow construction 
manual and we show you how to easily program the unit Other 
dealers will sell you the chip or a "kit" of parts but you are on your 
own to do the most difficult part make neat sounds! Within a short 

I time after you build the SE -01 you can easily create Gunshots, 
) Explosions, Space Sounds, Steam Trains and much more We 
) think the Bullet SE -01 is the best deal on the market but don't ask 
A us. - ask the 15,000 happy SE-01 owners! 

(Less battery 8 speaker) 
I 

Compete Kit With Quality Plated PC Board $10.50 

j 

1 

l 
) 

) 
1 

S 7 Watt Audio Amp Kit $5.95 
SMALL, SINGLE. HYBRID IC AND COMPONENTSFITON A 

/ 2 "x3" PC BOARD(INCLUDED> RUNSON 12VDC. GREAT 
( FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. 

LESS THAN 3% THD @5 WATTS. COMPATIBLE WITH SE- 
01 SOUND KIT. 

1 

r 
/ 

AY3 -8910 PROGRAMMABLE SOUND GENERATOR 
The AYR-0910 a 40 pin LSI Chip With three oscillators, three 
amplitude controls. programmable noise generator. three 
mixers. an envelope generator. and three D/A Converters that 

s are controlled by 8 BIT WORDS. Na external pots or caps 
required. This chip hooked to an B bit microprocessor chip or 
Buss (BOBO, ZOO, 6800 etc.) can be software controlled to 

1% 

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 .-5V @ S 

75ma and a standard TTL clock oscillator. A truly incredible 
Circuit. 

514.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 
several programming examples. 83.00 extra 

1 

¡ 
2 

) 

1 

\1 

L 

( 

1 

7 

S 200V 4A SCR 
Sensitive 

Gate 
7/$1.00 t' 

l Special Purchase li lI 
1 Order BES -0025 , L ú 

TRANSFORMER 
A transformer 
and smauer Computer sytems. smeller 

r 
computer 

TTL Sneer. 

se<.i.ISV @Ia 
Sec AD 15e, ,O Sec .O BVASa 

sae 2 0,2 25 WI 15 ma 
Consi,uciionAOpen F,,,, ,MI Deng cse 

Order 6E7-00o5 

$2.95 

Ç 

S 

S 

THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 
Great for all your CMOS, or low power TTL 
projects. PC board mount. 

990 ea. 3/$2.50 ORDER 

Size: 1.5" W x 1.25" 0 x 1.25" H XFMR -03 
1 

qiil COMPONENTS tR44 
'IMOICATES ITEM IS "HOUSE NUMBERED" 

$14 

301 OF AMP B LEAD CAN 3/1.00 TIP30 TAB PNP POWER 3/1.00 
723 'JOLT REG. IO LEAD CAN .39 MC1351P FM IF. DISC IC .50 to 14 PIN DIP 50 11450 BAR GRAPH DRIVER 250 
141 OP AMP MINI SIP 4/1.10 7005 by IA REGULATOR 99 

30.000 ([0d 151i COMPUTER GRADE 618 78X05' iA 5V REG. O .5 MO 

2N4402TNP COMPLIMENT 8/190 LM3911 TEMP TRAMSSUCER 
2X8028 P U.T W /SPECS 50 IC W /SPECS 1.10 
15380 2W AUOID IC W /SPECS 198 1143302 0500 COMPARATOR IC 50 
Lesti DUAL MOO W /SPECS 150 555 TIMER IC 45 
LM3900 QUAD NORTON AMP 69 O401 8508 MORTON AMP 99 7 IRAMP 

Sb M LTÁ 
ELECTRONIC 

7812 EG ÑATOW /PECS 75 
11.-1 OPTO ISOLATOR MIMI OIP so 
'MOM 631 DUAL GATE MOSFET LED -S 

NODE PROTECTED. SIMILAR JUMBO GREEN 4/89 
TO 40873 50 JUMBO MO 5 /89 

MY1624 VARICAP DIODE ID PFD 39 MEDIUM RED 'A'I 15 

105148 VARICAP OIDDE MEDIUM GRN OR YELLOW j6 
47 Pm MOM MI RATIO 49 BIPOLAR LED 

LM3177 ADJUSTABLE IA REG 2.50 TWO COLOR RE0 /GRN 59 

1 

i 

(1 

) 

1 

` 

) 

Call or write for FREE catalog. 
S 

POLICIES 

NO C.O.D.', SENO CHECK, MONEY ORDER. CREDIT CARD o 
I, ADD 5% FOR SHIPPING. TX. RES. ADD 5% TAX, FOREIGN 

ORDERS (EXCEPT CANADA) ADD 10% (20% AIRMAIL) 
U.S. FUNDS ONLY 

PHONE ORDERS ON MASTER CHARGE 8 VISA ONLY 
(2t4) 27û -'-53 

2101 

2102 -1 

21L02 -1 

2112 
2114 
4116 

DECEMBER 
MEMORY SPECIALS 
450ns 2.49 2708 450ns 6.25 
450ns .99 2716 450ns 14.95 
450ns 1.29 2732 450ns 49.95 
450ns 2.99 2650 12.95 
450ns 4.99 2 -80 9.95 
200ns 5.99 8080A 3.95 

4116 250ns 8/39,95 

r OTHER SPECIALS 
2N3055 
95H90 
8038 
LM380 
LM555 
LM556 
LM565 

`LM567 

10/6.99 LM723 10/3.99 
7.99 LM741 10/2.99 
3.99 7805 10/7.99 

5/4.59 7812 10/7.99 
10/3.49 RED LED 100/7.99 
5/3.49 GREEN LED 50/6.99 
5/3.99 MAN 72 CA .3" 10/7.99 
4/4.99 MAN 74 CC .3" 10/7.99 J 

r 
74LS00 
74LS02 
74LSO4 

74LS08 
74LS10 
74LS20 
74LS30 
74LS32 
74LS38 
74LS42 
74LS51 
74LS54 
74LS73 

6674LS74 

LS SERIES 
.32 74LS85 1.23 74LS175 
.38 74LS86 .45 74LS191 

.35 74LS93 .71 74L5195 

.38 74LS95 1.11 74LS221 

.32 74LS109 .49 74LS240 

.35 74LS138 .79 74L5241 

.35 74LS139 .79 74LS244 

.39 74LS151 .79 74LS283 

.39 74LS153 .79 74LS298 

.79 74LS157 .79 74LS367 

.35 74LS158 .82 74LS368 

.35 74LS161 .99 74LS373 

.44 74LS163 .99 74LS374 

.48 74LS174 1.19 74LS377 

1.0971 
1.31 

1.39 
1.28 
1.89 
1.89 
1.79 
1.03 

1.24 

.99 

.99 
1.85 
1.81 
1.48 J 

TERMS: Include $2.00 for shipping. $10.00 
minimum order. Send SASE for com 
plete catalog 

JDR MICRODEVICES, INC. 
1101 South Winchester Blvd. 
San Jose, California 95128 

408 247.4852 

CIRCLE NO. 32 ON FREE INFORMATION CARD 

XENON STROBE TUBE 
& TRIGGER COIL 

ROBE LIGHT 
SCHEMATICS INCLUDED 

C24o61 $1.75 

LED 
Flasher 
Kit 

sKiwM,^4.49 

SOUND EFFECTS GENERATOR BASIC KIT 
NON IT'S PeSSIBLE 10 BUILD YOUR OWN SOUND EFFECTS GENERATOR 

U 

6G A FORTUNE- ME SUPPLY you NIT. THE 7176477 
SOUNDCNIe PLUS AN ETCHED AND ORILLEO GLASS EPDXY PC BOARD 
wITH TIC AND LAYOUT INSTRUCTIONS, 1.16 BOARD HAKES 
IT 

LOCOMOTIVE, 
EHTO BUILD A GENERATOR CAPABLE OF PHASER SOUNDS, 

SNITCHES 
SIRENS, AIRPLANES, LOCKS, ETC, BOSS NOT EQuIRE 

DIP SNIT H S OR OT.ER ExPENSivE/UNUSUAL COM NENTS, You 

SC2N2222ANDARDI RESISTORS ,VCBATTERYRS,OSNITCHES, 
PO , 

SPEAKER, 

023633 
raw 

BASIC ein CONTAINING 
7175577, BOARD 

ONLY $5.95 AND INSTRUCTIONS. o fir.3A 

ELECTRONIC WARNING FLASHER KITS 

3VDC MODEL 

C23207 56.95 

6VDC MODEL 

C23506 Se 
12VDC MODEL 

C23a76 sous 
ELECTRONIC 

STROBOSCOPE KIT 
tceetNOOUS A ID FOR TROuecescv vu INC 

OR 

DPTICALLV 
Tw IONA P OF FANS WHEELS, 

P rLLEVSC r ici IHE ST.Oru SCOPE OPE 
ATM` F i0ul'. VAC A ATUREs BRIGHT 
xE NFL 

,. 
AN I[ DESIGN. CoNTINUou SLY 

att 

yB 
T 

C24070 

'- S+:4ti s29,95 

120 VAC 
Xenon 
Strobe Kit 

-' 
osn - 57.50 

CHANEY 
electronics inc. 

Minimum order $5.00 
Please include $1.00 for postage 
Visa, MC and COD accepted 
Phone orders are welcome 

P.O. BOX 27038 ,DENVER, CO. 80227 (3031 781.5750 

Send for our free giant catalog of unique items !!! 

CIRCLE NO. 9 ON FREE INFORMATION CARD 

Save on Calculators 
"Olympic Sales Co is the largest 
Hewlett- Packard dealer in the 
world'esk HP. 

HP -41C Scientific 239.95 
Card Reader for 4BC 178.95 
Printer for HP-41C 309.95 
Optical WAND for 41C 112.95 
Memory Modale for 47C 39.95 
HP -34C Scientific 124.95 
HP -38C Business 124.95 
HP -33C Scientific 98.95 
HP.37E Bus. Prog 58,95 
HP -32E Adv Scientific 5195 
HP-67 Scientific prog 29715 
HP -97 Scient prog printing 579.95 

"C stands for continuous memory. 
We carry an enormous stock of HP goods 
and HP accessories at all times. 

One year guarantee by HP on all talcs, 
90 days on computers. All units complete. 

HEWLETT 
LA PACKARD 

uR. 
111211 - ` 5 - " 

' - 
HP -85 COMPUTER 

We have the lowest prices on 
HP in America and else - 
where. Do not waste money 
-buy from us and save. 
HP -85- Graphic Plotters - 
Memory 

quality printers-16K -Sort 
etc.(c 

(coming soon: eft soon: 8 

of Disk Drives for NP -851 
HP-85 ROM. 

TEXAS INSTRUMENTS 4 Math Marvel 3295 
TI-58/59 Libraries 33.95 MBA 59.95 
TI -5040 printer 8195 TI -55 34.50 Bus. Analyst II 4315 
TI-5015 printer 63.95 TI50 34.50 Bus. Analyst I 2015 
TI -5213 prno 160.00 TI -30 17.85 Speak and Spell 5195 
TI -5215 prntr 175.00 TI -35 24.75 Speak and Read 66.95 
II -5217 prntr 19010 TI-59 208.95 Speak and Math 73.95 
TI -5219 prntr 20510 TI.58C 98.95 Language Tutor 159.95 
PC-103C 159.95 TI-57 49.95 Business Card 3150 
PC-100A 169.95 TI -5100 39.95 Investment Analyst 48.95 

SPECIALS Computers at unbeatable 

APPLE Is yeL Computer lam. 
Peripherals, alls, accessories, software 
for immediate delivery and the 
lowest prices. Call us. We carry e 

huge inventory of Apple Products 
16K- 32K -48K. Disk Drives. Monitors, 
Graphic Tablets. Pascal, Fortran. 
DOS. 3.3 Silentype printers and on 
and on. 

prices 
rt 
l! 

We are now taking orders or 
Apple Ill Systems. First come. 
first served. 
Call us about Apple III. 

TEXAS INSTRUMENTS Computer 
99/4 Computer console 689.95 Mattel Race Hrse Anlysr Comput 119.95 
12" Color Monitor 369.95 Sony Walkmn /Sndbout Stern plyer 169.95 
ATARI 800 161( Computer 799.55 Sony TCS 300 Walkmn recrds /plays 189.95 
ATARI 400 6K Computer 469.95 Craig transltor doubl capac M10050 139.95 
Mattel Intel) TV gme 2609 239.95 BSS X 10 Timer 59.95 - Contrllr comnd 33.95 
Sharp S.C.M. Royal Victor Canon Casio Pearlcorder Sony RCA 

Prices tats L A. Minimum freight 8 handling 
sales tax. Goods subject to availability. We'll 

- - - competitor has goods 

charge -84.95 In CA, add 6/s 
beat any advertised price if 

on hand. 
in writing. 

-8045 
. Sat 7AM 6PM - 

Request our 130 page catalog 
Outside CA, ton free 800-421 

e In CA, Call below A's ,II M. n. 

OLYMPIC SALES COR1PADY. Inc. 
216 South Oxford Avenue PO Box 74545 Los Angeles. CA 90004 

(213138¢3911 or 12131 381 -1202 Telex 67.3477 

CIRCLE NO. 45 ON FREE INFORMATION CARD 

BEAT HIOH GAS PRICES! 

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 
ma intenancefree operation! 

CALL TOLL FREE 
800 -257 -7955* 

For Free Booklet and Special Offer or write 
General Engines Co. 

5962 Mantua Blvd. Sewell, NJ 08080 

In AK, HI, NJ call collect 1609) 468 -0270 I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

GSM 1 

1 
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Shop Radio Shack 
America's Number 1 "Parts Place" 
No Minimum Order! No Waiting! New Items! All Prime Devices! 

Tone -Generating 
Keypad Module 

NEW! 1695 
Auto -patch! Remote control circuits! 
Produces 12 standard Touch-Tone' 
frequencies. 1.5x2" face. Requires 
3 -5VDC Cu 16 mA. Includes data. 
277 -1010 16.95 

TV Colorburat Crystal. 3.58 MHz. 
272-1310 1 99 

Touch -Tone is a registered trademark 
of AT&T. 

O 

4 

9 

F-*iQi#1 
O 

Unique LEDs 

Low 129 
As 

Perfect for Electronics 
Or Model Building! 

A TriColor. Red on DC, green on reverse DC, 
and yellow on AC. T -13/4 size. 2.2V at 25 mA. 
276-035 1 39 

0 Red Flasher. CMOS IC and LED in one 
package! 3 -5VDC. Rate: 5 Hz, 20 mA at 5VDC. 
276-036 1 29 

Ribbon Cable 
& Connectors d 

New! Low As 499 
A 40 -Pin Card Edge Connector. 
Compatible with many microcom- 
puters. 276-1558 5 95 

e 40- Conductor Ribbon Cable. 
5 ft. 278-771 6 95 

©DBM 25 Connector. Insulation at - displacement type. For easy 
hookup to standard RS -232 bus. 
276.1559 4 99 

Quad IC Timer 

NEW! 

299 

NE 558. Like having four 555s in one 
16 -pin DIP! Resettable time from 1µS to 
1 hour. Output can source or sink up to 
200 mA. Operates from 4.5 to 16VDC. 
Full specs included. 276 -1742 2 99 

Deluxe Dual -FET 
26 -Range Multimeter 

4995 
10- Megohm 
Input 
Dual Linear 
Scales for 
Easy Reading 
Carrying 
Handle/ 
Stand 
Ohms Range - 
Doubler 

Dual -FET input for maximum accuracy and min- 
imum circuit loading. 41/2" mirrored -meter pre- 
vents parallax errors. Measures AC DC volts, 
DC current, resistance. Includes leads. Battery 
extra. 22 -209 49.95 

Carrying Case. 22 -153 6 95 

Submini SPDT 
DIP Relay 

299 ,,. 

1 I r 5VDC 
Coil 

Only 413x4ex7/1s' Contacts rated 1 amp at 
125VAC. Coil resistance: 56 ohms. 
275 -216 299 

Color -Coded Guide 

4, 4 
C?) 

_.-.-0-_.. ®M 

39¢ 
Really handy! Quick 
numerical readout of 
resistor, capacitor, and 
inductor values and 
tolerances. 
271-1210 396 

IC Audio Amplifier 
Make Your Car Tape 
Player Sound Like New! 

319 
LM3831TDA2002. Build in 
big power to your next audio 
circuit! Provides up to 8 
watts RMS with 13.8VDC 
power supply. Overload pro- 
tected. TO-220 case. 
276-703 3 19 

Accessories to 
"Wrap Up" Wiring 

° Low As 159 
A Spiral Wrap. Neatly bundles long 

lengths of wire. 5' clear and 5' black. 4á° 

278-1638 1 99 

E Heat -Shrinkable Tubing. Fits over 
wire and shrinks when heated. Veto W' 
dia. sizes. 4" long. 
278-1627 Set of 14, 1.59 

12V Lamp 
Assemblies 

Pkg.189 
of 

16 Axial -Lead 
Electrolytics 

Perfect panel lights, 1 red and 
1 green with snap -in mounting 
tabs for 1/2" diameter hole. 
Long 4" leads. Bulbs included. 
272 -332 Pkg. 2/1.89 

$10.94 individual parts value! Contains 
3 each of 4.7, 10, 47µF; 2 of 22, 
100µF; 1 of 220, 470, 1000µF. 
35WVDC. Includes reusable storage 
box. 272 -604 5 95 

Sound Generator 
"Music Synthesizer" IC 

441011ININW 
449 

Linear /12L Device 

SN76477. Create almost any type of sound - 
music, explosions, phasers, gunshots. Built -in 
pre -amplifier provides line -level output. 
6- 15VDC. 28 -pin DIP. Includes applications 
and data. 276-1765 4 49 

4- Position DIP 
Switch 

A- position miniature SPST switch for digi- 
tal or low- current switching. Ideal for 
socket or PC board mounting. Standard 
100x.300" DIP centers. Fits 8 -pin socket. 

275 -1304 1 49 

Heavy -Duty Cabinet 

1 095 

Ideal tor housing your next project. Includes lou- 
vered top for ventilation, handles for easy carry- 
ing, and non -slip rubber feet. 51/4x91/2x6 1' 

270 -270 10.95 

16K Dynamic RAM 

395_ 
New! 

MM5290-055/4116. 16,384x1 bits in a 16 -pin 
DIP. Access time: 250 ns. Refresh: 1 ms. Re- 
quires +5, +12, - 5VDC. TTL compatible. 
276 -2505 13.95 

Prices may vary at individual stores and dealers 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

BONUS COUPON 

Save 
10 °% 

Save 10% on your purchase 
of items totalling $5 or more 
on this page. Offer good at 
participating stores and 
dealers. Quantities are 
limited, so hurry! 

With this coupon 

ftadio lhaek° 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 

1 

DECEMBER 1980 99 
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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. GENERAL INFORMA- 
TION: Frequency rates available, Payment must accompany copy except credit card -Am. Ex., Diners, MC, VISA (supply Expiration date)-or accredited ad agency 
insertions. Orders are not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (for example, 
April issue closes February 1st). Send order and remittance to MicroComputerMart, PONLAR ELECTRONICS, One Park Avenue, New York, NY 10016. Direct 
inquiries to (212) 725 -3485. 1 

ILLINOIS 

FARNSWORTH 
Ioi& COMPUTER 

Apple. Hewlett- Packard 

L 

48K Apple II or Plus, 
Disk W C W/3.3 DOS 

Sup -R -Mod .. . $1,695.00 
1891 N. Farnsworth Ave. 

urora, IL 60505(312)851 -3888 

ligC1ppICC'II 
TRS -80 )k SOFTWARE 

ATARI" COMPUTER 
PLUS MUCH MORE 

ComputerLand 
Downers Grove 

136 Ogden Ave., Downers Plaza 
(312) 964-7762 

YOUR PERSONAL COMPUTER STORE" 

PENNSYLVANIA 

P MICROCOMPUTER? 
Sales & Service 

Depot repair facilities. 
All major brands! 

Floppy disks & microcomputers. 

CALDWELL COMPUTER CORP. 
6720 Rising Sun Ave 

Philadelphia, PA 19111 
1215) 742 -8900 

NEW HAMPSHIRE 

As advertised in 73 Amateur Radio, 
80 Microcomputing & 
Kilobaud Microcomputing magazines 

TRS -8O Model il 64K 

FpECp1Atp6 $340000 frt. 
.LALLakj MAIL ORDER MICROS 

Dpi PS, 603/243011 
P 0 Bo. 227, Marlboro. N 0 03455 s- 

Northstar Apple 
Exidy PET 
OSI Heath 
TRS -80 TI 99/4 

Atari 

fr 
Instant Software Inc. 
Dept. PE -1 

Peterborough, NH 03458 

100 

NEW JERSEY 

R MART OF 

501 Route 27 Iselin, N.J. 08830 

(201) 283 -0600 

BUILDING BLOCKS FOR 

MICROCOMPUTER SYSTEMS. 

DEDICATED CONTROLLERS 

AND TEST EQUIPMENT 

MANUFAC- 

TURER 

OF S -100 

PRODUCTS ECT" 
ELECTRONIC CONTROL 

TECHNOLOGY, INC. 
763 Ramsey Avenue 

Hillside, New Jersey 07205 
(201) 686-8080 

NEW YORK 

1O% With 
This 
Ad! 

OFF 

Valid 
Until 

11 81 

ON 
TRS -80, APPLE, 8 ATARI SOFTWARE. 

AND ALL BOOKS 
COMPUTER CENTER 

31 E. 31st St., N.Y., N.Y. 10016 
(212) 889 -8130 

MEMOREX 
DISKETTES 
Cal bol FRED. (800) 2354137 

PACIFIC 

3M 
DISKETTES 
Cal 4s1I F11EE 0001 2354137 

PACIFIC EXCHANGES 

CALIFORNIA 

OHIO SCIENTIFIC 
MICRO- COMPUTERS 
A.A. Office 
Equipment Company 
2140 American Avenue 
Hayward, CA 94545 
(415) 782 -6110 

FREElsoftware catalog 
for Apple II 

SALESSERVICE 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 
(213) 349 -5560 

01110 
SMENTIFIC 

HAZELTINE 1420 $780 
CENTRONICS 779 W/TRACTOR 5969 
NEC SPINWRITER $2250 

DATA PRODUCTS 
MAINTENANCE CORP. 

9460 Telstar Ave., El Monte, CA 91731 
(213) 573 -5991 (7141 994 -4180 

ATARI OWNERS 
Parallel Printer Interface 
for the ATARI 400/800 

Connects to controller jacks 3 +4 
works with BASIC /DOS /ASSEMBLER 

Three printer connectors available: 
ATARI400 ATARI 800 

Trendcom 100/200 A4P -1 A8P -1 

Centronics 730737 A4P -2 A8P -2 
Centronics 36 pin' A4P -3 A8P -3 

'Fits all other parallel Centronics plus ANDEX, 
BASE 2, EPSON, COMPRINT and MICRO - 
TEK. Order by pan number. MC VISA. 

$69.95 CA sales add 6% tax 

ALICROTRONICS, inc. 

1125 N. Golden State, 
#10 Turlock, CA 95380 

(209) 667-2888/634-8888 

Uisc /3 
MART, INC. 

'WE SPECIALIZE IN LOW 
COST PRINTERS' 

Call Us For Quotes On Centronics, Ana - 
dex, Epson And Any Others. Try Us For 

The Best Prices On Diskettes, Cartridges 
And Accessories. 

1Centronics Printer 737 (Parallel).. $825.001 
Anadee Printer DP- 95009501...51,425.00 

1840 Lincoln Blvd. 
'Santa Monica, CA 90404 

(213) 450 -5911 

The Original 

".,.1 ByteShop 
1415 W. El Camino Real 

Mountain View, CA 94040 
(415) 969 -5464 

Automated Equipment Inc. 
Offers the following products: 
Northstar, Morrow, Dynabyte, 

Televideo and others. 
Outside California: (800) 854 -6003 
Inside California (714) 739 -4701 

4341 W. Commonwealth, Suite D, 
Fullerton, California 92633 

WASHINGTON 

TR S-80 
OWNERS 

Get the best information 
available for your computer! 
Subscribe to the ORIGINAL 
TRS -80 User Journal. $16 per 
year, $3. for current sample. 

80 -US JOURNAL 
3838 S. Warner Street 
Tacoma, WA 98409 
VISA / MC (206)475 -2219 

TEXAS 

As a Radio Shack O 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 

LLOOK11 
TRS -80 Computer Owners 

I, ark d Tandy Radio Shack Co,OOOaon 

Brand new Access Starter Kit 
includes: 

40 -track MPI drive w'Percom 
power supply & enclosure 

Patch -Pak OS -80'" Dual 
cable Box of disks w /organizer 

All for the low price of $379.951 
apemark of ,corn Data Comp, .c 

16K -Byte Memory (8 prime 4116 
ics) - $64.95 
Second Drive for only $299.95 

Introductory prices good for a limited erne 
only. Prices do not include shipping, or 
sales tax it applicable. 

Call Toll -free 1. 800 -5274196 

ACCESS UNLIMITED 
315N. Shiloh Si,. 01- Garland, TX 75042 

alai APAO2ee 

EAST TEXAS COMPUTERS, INC. 

Microcomputer Specialists 
Full Line Atari Dealer 
Suppliers of Creative 

Software Products for Your Atari 

305 Clemson Drive 
Tyler, TX 75703 

POPULAR ELECTRONICS 
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TEXAS 

TEXAS COMPUTER SYSTEMS 

Radio thaek 
Authorized Sales Center. OFFERS 

LOWEST PRICES 

TRS -80 
[COMPUTERS] 

Cal TOLL ERSE log the BEST PRICES on at 
Rado shack® Computers and accessories 

FREE SNIPPING on most /erns 
No out of sete sales tae charged 

NEW- Percom DOUBLE DENSITY for Mode I. Toc, the ass 
pace En to install, no modif¢ahons Coma singe denvty to 

DOUBLE DINSITY to convert existing solteare Less then 5200 

TOLL FREE 800. 351.1473 
tens Resdene 915597.0673 
TESILi COMPUTER SYSTEMS 

106 uotn Tx 
Cent., 

t80701 

CONNECTICUT 

MULTI 

BUSINESS 

Computers & 

Peripherals 
Since 1977 

COMPUTER SYSTEMS, INC. 

Wide Selection of Computers 
with Discount Prices 

North Star HRZ- 32K -D -ASM $2275. 
Commodore 2001 -32K $1090. 
Apple II Plus and 48K $1190. 
NEC Spinwriter 5510 or 5530 52490. 

And more! 

MBC SYSTEMS INC. 
28 Marlborough St. 
Portland. CT 06480 

(203) 342 -2747 
TWX'Telex 710- 428 -6345 

VISA Are Welcomed + '43 MC 

RHODE ISLAND 

WHOLESALE 
COMPUTER PRICES 

DIRECT TO 
THE PUBLIC! 

Apple Atari 
HP-85 Intertec 
Soroc TRS -8011 

NEC Spinwriter 

CALL TOLL FREE 
1- 800 -556 -7586 

OMEGA 12 Meeting St. 
C(4berland, RI 

Sales Co. 01) 
um 

722 -1027 

WISCONSIN 

OHIO 
SCIENTIFIC 
SYSTEMS 

CALL TOLL FREE 
FOR OUR PRICES 

(800) 558 -0870 
or Write For Catalog 

FARAGHER & 
ASSOCIATES 
7635 Bluemound 

Milwaukee, WI 53213 
(414) 258 -2588 

In Wisconsin 

11% DISCOUNT 

Off List 
64K 1 DRIVE 43466.00 

No Taxes on Out of State Shipments 

Immediate Shipment From Stock 

DISCOUNT 

TRS-80® DEALER A301 

COMPUTER SPECIALISTS 

FREE 

COMPUTER 

CATALOG 
UPON 
REQUEST 

26.1051 4K Level I S424.00 

26 -1145 R5 -232 Board 84.00 

26.1140 "O" K Interface 249.00 

26 -1160 Mini Disk 419.00 

26.1171 Telephone Modem 169.00 

Fast 100 CPS Centronics 730 Printer 659.00 

Text Quality Centronics 737 Printer 819.00 

CAT Modem. ..149.00 

1- 800 -841 -0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS, INC. 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 

GA. PHONE NO. (912) 377-7120 

21% DISCOUNT 

Off List 
16K L II $670.00 

RS. 90 Doy Llmited Worronty 

Largest Inventory in S.E. U.S A. 

CIRCLE NO. 41 ON FREE INFORMATION CARD 

Popular Electronics 
ADVERTISERS INDEX 

RS no. ADVERTISER PAGE no. 

2 All Electronics Corp. 74 
3 Altec Lansing 37 
70 Ancrons 107 
4 AP Products 122 
5 Apple Computer Cover 2 

68 Audio Dynamics Corp. 73 
6 Audiomatic 79 
7 Avantek 82 

8 Beckman Instruments 117 
Bullet Electronics 98 

9 Chaney Electronics 98 
Classified Advertising 104, 105, 

106, 107 
43 Cleveland Consumer Computer ..6, 7 

Cleveland Institute of 
Electronics, Inc. ... 126, 127, 128, 

129 
1 Communications Electronics 83 
10 Components Express 84 
62 Computer Specialties 72 
11 Computique 131 

65, 66 DAK 17, 19 
13 Digi -Key Corp. 92, 93 
14, 15 Discwasher 4, Cover 4 

16 Electronic Specialists 88 

DECEMBER 1980 

17, 
19 
20 

18 Fidelity Electronics 5, 32 
Firestik Antenna Corp. 85 
Fluke Mfg. Co. 10, 11 

64 
Netronics R & D Ltd. 
NJS Technology 
N R I Schools 50, 

54, 

51, 52, 

113 
67 
53 

21 General Electric 26 61 Ohio Scientific 44 
General Engines Company 98 44 OK Machine & Tool Corp. 123 

22 Godbout Electronics, Bill 94 45 Olympic Sales 98 
Grantham College of Engineering ..85 Omega Sales Corp. 91 

46 Omnisonix, Ltd. 110, 111 

23 Hardside 78 
24, 25 Heath Co. 79, 135 47 Paccom 74 

26 Hewlett- Packard Cover 3 48 PAIA Electronics, Inc. 87 

27 Hustler 87 63 Personal Computer Systems 94 
49 Pioneer 2, 3 

28 Illinois Audio 88 
56 Poly Paks 49 

29 I novision 107 
51 Quest Electronics 95 

30 Int'l Components Corp. 116 

Radio Shack 29, 99 
31 Jameco Electronics 96, 97 53 Riehl Time 136 
32 JDR Microdevices 98 
34 J &R Music World 114 Sabtronics 63 

JS & A National Sales Group 9 54 Scanner World 124 
33 Jim Pak 58, 59 55 Scientific Systems 79 

The Sharper Image 13 
35 LUX 35 50 Shure Bros. 16 

69 Simutek 71 
36 Magnavox 30 57 SONY 40, 41, 42 
37, 38 Maxell Corp. of America 69, 39 58 Summagraphics 118 
39 Media Marketing 15 

MICROCOMPUTER MART. .100, 103 67 Tandberg 75 
40 Micro Ace 108 60 TDK 1 

41 Micro Management Systems 103 Teac Corporation 86 
42 McIntosh Laboratory, Inc. 131 

McKay -Dymek 82 59 Wonderful World of Video 75 
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ElectronicsClassified 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $3.00. EXPAND -AD ": $4.50. PERSONAL: $1.75. No minimum. DISPLAY: 1" x 21/4', $370.00. 
2" x 21/4', $740.00. 3" x 21/4', $1,110.00. GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except 
credit card -Am. Ex., Diners, MC, VISA (include exp. date) -or accredited ad agency insertions. Copy subject to publisher's approval; must be typewritten or printed. 
First word set in caps. Advertisers using P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear in next 
available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, 
Popular Electronics Magazine, 1 Park Avenue, New York, NY 10016. Direct inquiries to (212) 725 -3926. 

FOR SALE 

FREE! Bargain Catalog- I.C.'s, LED's, readouts, fiber optics, 
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 Ma- 
chines, Carphones, Phonevision, Dialers, Color TV Convert- 
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, II 

60077. 

UNSCRAMBLERS FOR any scanner. Several models avail- 
able. Free literature. Capri Electronics, 8753T Windom, St. 
Louis, MO 63114. 

SPUN= COMPONENTS 
Build your own speakers, save 50%. 
We've made it easy for you with the latest 
in advanced speaker technology like Wave 
ApertureTN Drivers and the patented 
Nestorovic Woofer SystemTN . Top quality 
s ers and design information. 

rite for FREE / 
48 page color 
catalog /design PE12 735 N. Northlake Wy. 
manual from the Seattle, Washington 98103 

largest, most 
experienced 
speaker kit 
manufacturer 
in the world, 

PRINTED CIRCUIT supplies, chemicals, tools, artwork, pia - 

ing solutions. Major credit cards. Catalog $2.00, refundable. 
CIRCOLEX, Box 198, Marcy, NY 13403. 

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. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT. 2697 Nickel, San Pablo, CA 
94806, (415) 758 -1050. 

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 

n,.... 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 manuel. Send $7.95 today (refundable against any 
purchase), or call: 

24 -hour C.O.D. Hotline 
(305) 869 -4283 

SPACECOAST RESEARCH 
Dept. H, P.O. Box 442, Altamonte Springs. FL 32701 

Buy 
Gov't 

Surplus 
SAV E 
To 

85'4 

Send 60C For Big Bargain Catalog 
1000's Of Bargain.; Surplus, Ea..s& Invmary. 

Brand Nam. Nw Equipmnl 
cOMPEESSORS HAKIM GEAR MOTORS 

TELEPHONES NILOTES POWER PLANTS 

SURVEYING INSTRUMENTS ELECTRONICS 

TIEII BURGLAR ALARMS PAINT GUNS 

TARPS BINOCULARS TOOL EONS 

HYDRAULICS All TOOLS PUMPS 

SURPLUS CENTER Box e2209-PE Lincoln, Nebraska 
Zip Code 68501 

NEW ELECTRONIC PARTS. Continuously stocked. Stamp 
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln., Ar- 
lington Hts., IL 60004. 

FREE CA3140 OpAmp with every order. All top quality mer- 
chandise. Send for bargain catalog. KEY ELECTRONICS, 
Box 3506P, Schenectady, NY 12303. 

ELECTRONIC CATALOG. Over 4,500 items. Parts, & compo- 
nents. Everything needed by the hobbyist or technician. $2.00 
(U.S. funds) Postage & handling. refundable with first $15.00 
order. T & M Electronics, 472 East Main St., Patchogue, NY 
11772. (516) 289 -2520. 

SPEAKERS SAVE 50 %. Build your own speaker system. 
Write: McGee Radio Electronics. 1901 McGee Street, Kansas 
City, Missouri 64108. 

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. 

HAMS, CBERS, SWLS, ELECTRONICS BUFFS! Parts, kits 
and plans now available for Popular Electronics projects. 
MORSE -A -WORD: Circuit boards $24.00: Essential parts kit 
$99.95: Complete four character kit $149.95; Eight character 
kit $169.95: Wired $249.95. RTTY READER: Boards $24.00: 
Complete kit $189.95; Wired $269.95. S &H $5.00 kits: $1.50 
boards. Use VISA /Mastercard. (414) 241 -8144. Write for 
catalog. MICROCRAFT, POB 513PE, Thiensville, WI 53092. 
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SCRAMBLED TELEVISION -Encoding /Decoding. New pub- 
lication. Complete theory, circuits. $9.95. Workshop, Box 
393PEB, Bethpage, NY 11714. 

KEYBOARDS- High quality 61 -note single or dual contact 
for the organ or synthesizer you are building. Send for infor- 
mation. Devtronix, Dept. 71, 6101 Warehouse Way, Sacra- 
mento, CA 95826. 

RARE OUT -OF -PRINT ALBUMS. 25,000 in stock (FS). List 
$2.00 refundable. Record Warehouse, Box 4617, Dept. PE, 
Rochester, NY 14613. ..,..11._..._..... 

Telephone Listening Device : 
Record telephone conversations in your 
office or home. Connects between any -` 
cassette or tape recorder and your 
telephone or telephone LINE Starts L , 
automatically when phone is answered. sue I 1uß" 
Records both sides of phoneconversation. 

Eaeh Stops recorder when phone is hung up. 
This device is not an answering service. $18.95 

sly 0,5, 0,111 

Super Powerful _,. 

i "' 

Wireless Mic 
10 times more powerful than other mics. 
Transmits up to 1/4 mile to any FM radio. 
Easy to assemble kit. 15V battery (not incl.) 
Call (305) 725 -1000 or send 515.95 $1.00 shipping per 
Mann to USI Corp. P.O. Box PE -2052, Melbourne, FL 32901. 
COD'. accept. For catalog of transmitters, voice scramble 
and other specialt items, enclose $2.00 to USI Cor'. 

a r.l-.. 

-''' " " "" .. rs 

WWVB RECEIVER. The ELEMEK Model LXK receives the 
60KHZ WWVB signal. Brochure. Elemek, 6500 -P Joy Rd., 
East Syracuse, NY 13057. 

CHEMICALS, Apparatus, Project Books, Wide Selection. 
Catalog send $1.00 to Pioneer Corp., 14a Hughey Street, 
Nashua, NH 03060. 

30 CHANNEL 
CABLE TV 

CONVERTER 

ORDER No. 198ÁE047 

ROUTE 9N, 
PLATTSBURGH, N.V. 12901 
Tel.: 15181 5614700. 

INJECTION MOLDING -small nylon parts. Protypes or pro- 
duction. Economical tooling. Pliant Plastics, Muskegon, Mich. 
49441.(616)798 -4838. 

FREE CATALOG! Bargains, Parts, ICs, Kits, Musi- 
Kits, Specials. GODBOUT ELECTRONICS, Bldg. 
725E, Oakland Airport, CA 94614. 

OVER 1400 MICRO -COMPUTER PRODUCTS, LOWEST 
PRICES! Send $2.00 for 1980 112 page mail order catalog to: 
ELECTRONIC SYSTEMS, Box 21638 -PE1, San Jose, Cal. 
95151. (408) 448-0800. 

TEST EQUIPMENT, new and used. Catalog $1.00. PTI, Box 
8756; White Bear Lake, MN 55110. 

PLANS! BUILD NEGATIVE ION GENERATOR FOR $35. 
Schematic, parts list sources, instructions. Only $4.50. Other 
plans available. Send SASE for list. Lunatrix, Box 891, Yu- 
caipa, CA 92399. 

TO RECEIVE COMMERCIAL FREE - unedited movies, night 
club acts, sporting events; Send $9.95 for complete detailed 
easy to follow plans, To: Amateur Microwave Antenna, Dyne- 
Comp Electronics, Dept. GF -1, P.O. Box 4181, Scottsdale, 
Arizona 85258. 

QUALITY AUDIO COMPONENTS, Multi -Track Equipment, 
Programmable Calculators, Accessories. Competitive Pricing! 
Prompt Delivery! Knowledgeable staff! Service Facility! Credit 
Cards accepted. FREE catalog. SOUND IDEAS, Dept. SR, 
PO Box 340, Cary, N.C. 27511. 1 -800 -334 -2383 (N.C. 919- 
467- 8462). 

POPULAR ELECTRONICS 
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Enjoy Satellite TV Now 

Better than Cable TV -Over 200 TV and radio 

services. Why waste money? Learn the whole 

story and build a video system the family can 

enjoy. No commercials, FREE movies, sports 

and Vegas shows -worldwide, crystal clear 
reception connects to any TV set. Big (8 x 11 in.) 
book loaded with details, photos, plans, kits - 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $7.95 TODAY! Add $2.00 for 1s1 class (air mail) or call 

our 24 hour C.O.D. rush order line (305) 862 -5068. 

GLOBAL TV ELECTRONICS, 
P.O. Box 219 -K, Maitland, Florida 32751 

SCRAMBLED TELEVISION. Decoder Circuit designs, parts 
suppliers, theory, technical advice. $10.00 Money Order only. 

Quest Electronics, Box 1722, Costa Mesa, Ca. 92627. 

RF POWER TRANSISTORS /TUBES! MRF454 - $17.00, 
MRF455A - $14.00, 8950 - $6.50, 6LF6 /6MH6 - $5.50. Cata- 

log available. WESTCOM, 1320 Grand, San Marcos. Cal 

92069. (714) 744-0728 

low 
: Prices 

mw 
Video 

Warehouse 

Video 
cassette 
recorders 
cameras 

tales 

call : 
collect: 

114218.0129 p 

Outside Ca. 

800-854.1081; 

ask for our Price List u 

9514 Chesapeake Dc Sall Diego, CA 92123 

DOLBY FM CORRECTLY DECODED - $100. Also encode. 

decode KIT for recordists. Detailed information; reviews. 
PED, Box 747, Havertown, PA 19083. 

ALL PURPOSE SHEAR 
Cuts metal up to .040" thick, 
12" wide; printed circuit lami- 

nates up to .093" thick. 
Precision fabricated in cast 

aluminum and hardened tool 

steel. Accessories available for hole $280, 
punching, notching, bending and F.O.B. 
drilling. A versatile tool! Kepro plant 

VISA, MasterCard, American Express cards accepted. 

Call toll -tree 1-800-325-3878 
(except in Missouri: 1-314-343-1630) 

KEPRO CIRCUIT SYSTEMS, INC. 
630 Axminister Dr., Fenton (St. Louis), Mo. 63026 

SINCLAIR ZX80 USERS: Video invertor kit for more readable 
white on black display. Conversion takes only minutes. Send 

$5.00 to Burnett Electronics, 908 Morris Street, Cincinnati, 
Ohio 45206. 

SATELLITE TELEVISION INFORMATION - Build or buy 

your own Earth Station. U.S.$4.00. Satellite Television. RD 3, 

Oxford, NY 13830. 

G.I. RADIOS: Army mainstay from Korea to Viet Nam. PRC -6 

Walkie- Talkies, 47 -54 MHz FM, $32.50 /pair. Backpack ra- 

dios, less accessories: PRC -9, 27 -38 MHz FM. $47.50 mint/ 

unused; PRC -10, 38-54 MHz FM, $27.50 checked. $13.50 re- 

pairable. Schematic, accessory, and battery information in- 

cluded. Add $3.50 shipping. Stephens, Box 591 -P, Sandusky, 

OH 44870. 

DECEMBER 1980 

CABLE TV DESCRAMBLERS AND CONVERTERS. Build or 

buy. Plans and parts. For information send $2.00. C&D Com- 

pany, P.O. Box 21, Jenison, MI 49428. 

COPPER WIRE, Enamel, Tinned, Bare, Insulators. 

Write: Jug Wire Company, 2234 36th St., Woolsey, 

NY 11105. 

FIBER OPTIC SPECIALS- 100 foot spool of fiber $3.00 - 
Experimenter's kit $6.00 -High Power LED with matched De- 

tector $10.00 -Data Link construction plans (detailed) $5.00. 

Catalog with samples $1.00. FIBERTRONICS. Box 322 -A, 

Primos, PA 19018. 

($9.95 

12:00 
Digits 8.1mm 

Dia. 30mm 

LCD DIGITAL 
CLOCK CALENDAR 
Alternating dale and time Great 
for cars, boats, airplanes. Long 
lile battery. 4year calendar.One 
Year guarantee. Magnetic pieces 
tor mounting. Other modules and 
products available. 

Suite E-428, Filth Avenue 
LCD. Scottsdale. AZ 85253 

POLICE %FIRE SCANNERS, crystals, antennas, CBs, Radar 

Detectors. HPR, Box 19224, Denver. CO 80219. 

SATELLITE TELEVISION receivers $300, dishes $100, 
LNAs, downconverters. Catalog $3.00. Satellite Systems De- 

velopment, 1271 Traughber St., Milpitas, CA 95035. 

SATELLITE TELEVISION ... HOWARD COLEMAN boards 

to build your own receiver. For more information write . 

ROBERT COLEMAN, Rt. 3. Box 58 -APE, Travelers Rest, 

S.C. 29690. 

POLICE SCANNERS -WHOLESALE PRICES. Over 25 mod- 

els. Bearcat 300 -$339.95', Bearcat 210XL $219.95', Bearcat 
160 -$199.95' (' =after rebate). Same day shipping. VISA/ 

MC /Cashiers checks. (415) 573 -1624. Free catalog. Write 

Scanners Unlimited, 1199A Laurel Street, San Carlos, CA 

94070. 

POWERED LOGIC BREADBOARDS. Many different models, 

kits or assembled. Similar to ACE or CSC models, but much 

lower priced. For free catalog write: Omniphase Engineering. 
Box 2482, Evergreen, Colorado 80439. 

SUBSCRIPTION TELEVISION EDUCATION MANUAL! Two 

scrambling /decoding systems, theory, circuits. Decoder deal- 

ers listed. $14.95. ABEX, P.O. Box 26601 -P1, San Francisco, 

CA 94126. 

DX LISTENERS ... Forget you have a volume control. Tune 

or listen to SW, CB, AM with no unwanted loudness changes. 

Shortwave for entertainment . space age communications 
accessory maintains steady volume, works with any radio. Il- 

lustrated plans. $5.00. Intertech, Box 25568, Cleveland. Ohio 

44125. 

HAMS, CBERS, SWLS, ELECTRONICS BUFFS! Parts, kits 

and plans now available for Popular Electronics projects. 
MORSE -A -WORD: Circuit boards $24.00; Essential parts kit 

$99.95; Complete four character kit $149.95; Eight character 

kit $169.95; Wired $249.95. RTTY READER: Boards $24.00; 

Complete kit $189.95; Wired $269.95. S&H $5.00 kits; $1.50 

boards. Use VISA. Mastercard. (414) 241 -8144. Write for 

catalog. MICROCRAFT, POB 513PE, Thiensville, WI 53092. 

QUEST ELF OWNERS - Modify your units for full memory 

address display in monitor mode. Send $3.00 to: Pearce, Box 

237, St. Norbert. Manitoba, Canada R3V 1L6. U.S. Inquiries. 

SURPLUS COMPUTER PERIPHERALS: "Selectric" I/O 

typewriter bargains. World's largest selection. Send 255 for 

bargain -packed flyer. CFR, Box 144, Newton, NH 03858. 

RECIPE FOR APPLE KRISP: "New Concepts" Apple II Mod- 

ulator ... MICRO -VERTER, $35.00. Better color - sharper 
images. Phone - write. (402) 987.3771. Also modulator kits, 

monitors, cameras. Dealers welcomed. ATV RESEARCH, 13- 

P Broadway. Dakota City, NE 68731. 

MEMORY SALE. DYNAMIC RAMS SURPLUS. 16K)4116) 

set of 8 $29.95 guaranteed. Free data sheets. JJM, Box 953P, 

Centereach, N.Y. 11720. 

HEATH TRAINER /ACCESSORY ETA3400 programs, termi- 

nal plans. C. Oakes, Box 7114, Toronto, Ont. M5W 1X8. U.S. 

Inquiries. 

RED LED T1-3,4 size, 10/$1.00, 100/$8.00, plus $1.00 p&h, 

Computronics, 1710 Newport Circle, Suite P, Santa Ana, CA 

92705. 

AMATEUR RADIO 

MADISON DEEP HAM DISCOUNTS. Kenwood, Yaesu, 
loom, Drake, Accessories - Stock. FREE flyer, Madison Elec- 

tronics, 1508 -P McKinney, Houston, TX 77002. (713) 658- 

0268. 

NO SALES TAX IN MONTANA! Conley Radio offers a full line 

of amateur and shortwave receivers. Over 50 major lines, in- 

cluding Yaesu, Kenwood, ICOM. We stock the KENWOOD 

R -1000. Complete catalog $1.00. 318 -P N. 16th Billings, MT 

59101. (406) 259 -9554. 

AMATEUR RADIO /SWL. Icom, Yaesu, Kenwood, all major 

lines in stock. TOLL FREE (800) 854 -6046. Ham Radio Out- 

let, 2620 W. La Palma, Anaheim, CA 92801. 

THE EAVESDROPPER" ANTENNA. Your ear to the world's 

international shortwave broadcast bands (11 through 60 me- 

ters). Fully assembled. $64.50 plus $2.50 U.P.S. Literature 

available. Visa /Mastercharge. ANTENNA SUPERMARKET, 
Dept. PE12, Box 563, Palatine, IL 60067. (312) 359 -7092. 

RADIO AMATEUR CALLBOOKS: 1981 Directories of Radio 

Amateurs around the world. U.S. Callbook $20.50; Foreign 

Callbook $19.50, shipping included. See your dealer or write 

for FREE catalog. Radio Amateurs Callbook, Dept. PE, 925 

Sherwood Dr., Lake Bluff, IL 60044. 

HAM RADIO FEVER? FCC Novice exam explained in new 

understandable studybook. $3.75. Arjay Creations, Dept. P, 

Rt. 11 Wilbanks Rd., Rome GA 30161. 

C.B. EQUIPMENT 

GET MORE CB CHANNELS AND RANGE! Frequency Ex- 

panders, boosters, speech processors. do- it- yourself repairs, 

modifications, plans. Catalog $1. CB CITY, Box 31500PE, 

Phoenix, AZ 85046. 

PALOMAR - PRIDE - ATLAS: Exclusive Repair Facility. Fac- 

tory trained technicians. all work guaranteed. Palomar Elec- 

tronics Repair Service, 1320 Grand, San Marcos, CA 92069. 

(714) 744 -0720. 

RESISTORS 1/4W, Y2W5 %C.F. 35ea. NO MINIMUMS. Send 
for information. Bulk pricing available. JR Industries, 5634 -A 

PLANS AND KITS 
Swancreek, Toledo, Ohio 43614. 

MYCRO -SYZER creates music and sound effects. Contains 
two VCO's, noise filter, attack, decay, sustain. pitch, and mix- 

ers. Kit $38.87. Assembled $57.87; P.PD. Send check or 

money order to: Combined Marketers, Box 241104, Charlotte, 
N.C. 28224. (704) 525 -3858. 

SHORT WAVE LISTENERS! Free new catalog scanners #5 
of short wave receivers, digital frequency displays, Collins fil- 

ters, active All -Band receiving antennas, loop antennas and 

special DX modifications! Kenwood -Yaesu- Drake -Sony - Panasonic - Grundig. Radio West, 3417 Purer Road, Es- 

condido, CA 92025. (714) 741 -2891. - 

PRINTED CIRCUIT BOARDS Manufacture and Design. Let 

us help make your product a success. Precision design, qual- 

ity boards, timely deliveries. Don't settle for less. Call or write 

today. DIGITRONICS, Box 2494, Toledo, Ohio 43606. (419) 
473 -0985. 

FIBER -OPTIC DESIGNER'S Kit, $5.00 for: Experimenters! 

Scale Modelers! Imagineers! RETRO, Box 143, Hatboro, PA 

19040. 

COMPUTER EQUIPMENT 

COMPUTERS -10% Christmas discount -APPLE - COMMODORE - ATARI. All accessories /soft- 

ware. Free U.P.S. shipping. B.C. Communications 

(516) 549 -8833 

FREE KIT Catalog contains Test and Experimenter's 

Equipment. Dage Scientific Instruments, Box 

1054P, Livermore, CA 94550. 

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro- 

jects. Free details. DANOCINTHS Inc., Dept. PE, Box 261, 

Westland, MI 48185. 

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. 

PRINTED CIRCUIT BOARDS, send your sketches or artwork, 

kit projects. Quick Service. Free Estimates. ELECTRONIC 

DESIGN CONCEPTS, 2780 Skyline Circle, Memphis, TN 

38127. 

TELEVISION ALIGNMENT - In minutes! Revolutionary, In- 

expensive. Free Details. John Kozulko, Box 2702P, Clear- 

water, FL 33517. 

TOP QUALITY SPEAKERS AND KITS. Send $1.00. Speaker 

Warehouse, 809 North Route 441, Hollywood, FL 33021. 

EXQUISITE ELECTRONIC KITS for beginners and 

pros. Free brochure. LOGICAL SYSTEMS, 3314 'H' 

Street, Vancouver, WA 98663. 

SOLAR ELECTRICITY Play transistor radios, tape recorders 

day or night without dry batteries. Plans $2.50. GTE, 231 Port- 

view Ave., Norfolk, Virginia 23503. 
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GIANT SCREEN TV projection system converts any televi- 
sion into 7 -foot picture. Lens & instructions $14.95. (Dealers 
welcome). Bell Video, 4616 Belair Rd., Baltimore, MD 21206. 

ROBOT INFO - Booklet, $4; basic plans, $6.50; advanced 
plans, $9.45. OMEGA ENTERPRISES INC., "THE ROBOT 
PEOPLE" P.O. Box 4143, DEPT PE, Tulsa, OK 74104. 

SOUND EFFECTS SYNTHESIZER. Amazing quality. Unlimit- 
ed possibilities. Doubles as drum synthesizer. PCB plus com- 
plete plans $9.95. Waveform, Dept. P, 7 Bradford Avenue, 
Pittsburgh, PA 15205. 

ELECTRONIC MAGIC - spectacular illusions, mysti- 
fying effects. Catalog, $1.00. Electronic Magicians, 
Box 20234, San Diego, CA 92120. 

ELECTRONIC FLOWER: Grows, blooms, dies and repeats, 
on a black velvet background. Great gift idea or conversation 
piece. For Plans and P.C. schematic send $3.00 to Electro- 
graphies, P.O. Box 8824, Canton, Ohio 44711. 

SUBSCRIPTION TV DECODER CIRCUITS. Detailed plans 
$4.70, JOE, P.O. Box 61, Cumberland, R.I. 02864. 

AUTOMOTIVE LIQUID -VAPOR SYSTEM. Increased gas 
mileage and performance! Pays for itself. Plans 

$5.00; System $16.75. Unit guaranteed. Pure Mo- 

tors Co., Box 8054, Phoenix, AZ 85066. 

PLAN: SUBSCRIPTION TELEVISION DECODER, $10.00. 
Negative Ion Generator, Telephone Memory Dialer, $3.00 
each. Detailed instructions and circuit board patterns includ- 
ed. Kits available. COLLINS ELECTRONICS, Dept. PE, Box 
6424, San Bernardino, CA 92408. 

BINARY READOUT DIGITAL CLOCK. Very Entertaining. 
Plan $3.00. Kits $26.95. NEWTRON, 829 Boysen, Suite 26, 
San Luis Obispo, CA 93401. 

BUILD AN ORCHESTRA 
THE C,WEREI WAY 

Preview the world's most advanced 
Do -It- Yourself Organs, Pianos, Syn- 

thesizers, Amps, etc. Send $6.00 for 
our famous "Sight & Sound" pack. 
WERSI Electronics, Inc., Dept.M2, 
P.O. Box 5318, 1720 Hempstead 
Rd., Lancaster, PA 1 7601 . 

ALARMS 

Burglar -Fire Protection 
F1N1: 

Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 
alarm systems and devices and save SSSS. We 
offer FREE write -in engineering service. 

FREE CATALOG 1eN;,Áf;"'" ;" -;°~"r 

Burden 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. Refundable! 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. 

WANTED 

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal, Norwood, MA 02062. 

URGENTLY NEEDED 12AP4 (1803), and 9AP4 (1804) pic- 
ture tubes for pre -war television sets. Also buying anything re- 
lating to pre -war television. Arnold Chase, 9 Rushleigh Road, 
West Hartford, Conn. 06117. (203) 521 -5280. 

TUBES 

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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RADIO & T.V. Tubes -49 cents each. Send for free Catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

TUBES: "Oldies ", Latest. Supplies, components, schematics. 
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Ma- 
plewood, Hammond, Ind. 46324. 

ANTIQUE AND OBSOLETE TUBES $1.00 to $5.00. $1.00 for 
list. Preller T.V., Augusta, AR 72006. (501) 347 -2281. 

GOVERNMENT SURPLUS 

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 DI- 
RECTORY AVAILABLE tells how, where to buy!! - YOUR 
AREA - $2. - MONEYBACK GUARANTEE!! - "Govern- 
ment Information Services ", Department GE -56, Box 99249, 
San Francisco, California 94109. 

"GOVERNMENT SURPLUS DIRECTORY." Buy 500,000 
items (including Jeeps) ... low as 25 on dollar! Most complete 
information available - $2.00. Surplus Disposal, Box 19107 - 
HL, Washington, DC 20036. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure free. Hermes -Verlag, Box 
110660/Z, D -1000 Berlin 11, W. Germany. 

PENFRIENDS - ENGLAND - USA, through correspon- 
dence. Send age, interests. Free reply. Harmony, Box 89PE, 
Brooklyn, New York, 11223. 

YOU CAN NOW EARN a Bachelor, Master, or Doctoral De- 
gree without leaving home. Courses are under faculty guid- 
ance. Kensington University (P.O. Box 2036), 512 E. Wilson, 
Glendale, CA 91209. 

FOR INVENTORS 

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. 

INVENTIONS WANTED 
FREE CONSULTATION NO IDEA TOO SMALL 

Disclosure registration. Potential cash or royalties from manufacturers seeking new 

ideas. For free information on how to register your ideas. Call or write. 

AMERICAN INVENTORS CORP. 
59 Interstate Dr. Dept PE 

West Springfield, MA 01089 1413) 737 -5376 
fee Based Semce Company 

NEW! "Patenting Your Invention Yourself! ", $29.95. Guaran- 
teed! Registered Practitioner, 7400 ZD, Washington, DC 
20044. Invention Record Free! 

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. 

UNDERSTANDING PATENTS - booklet by Registered Pat- 
ent Agent + information sources list. $5 to P.O. Box 638, 
Berkeley. CA 94701. 

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES, 
MALAYSIA. Free information. AACC-(PE), Box 1542, Canoga BUSINESS OPPORTUNITIES 
Park, Calif. 91304. 

INSTRUCTION 

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 

ters, Ph.D.'s. Free revealing details. Counseling, 
Box 317 -PE12, 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 - investment/experience unnecessary! Receive 
free equipment, records. Free details. Broadcasting, Box 
130 -Al2, 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 mr FCC First and Second class 
Redielelaphone license. Newly revised muhlple -choke 
exams corer all areas tested on Me actual FCC exam. 
Plus "Son -Study Ability Ten." Proven! $9.95 
postpaid. Moneybaok Gamamw. 

COfTm'lAr1D PRODUCTIOItS r'c1 t1,,.1631K i' 

I,.,,,,.,,,, (:A'1.711G 

MEDICAL ELECTRONICS TECHNOLOGY, home study. 
Troubleshoot medical instruments. MDC, P.O. Box 124, Pine - 
dale, CA 93650. 

A T T E N T I O N 
ELECTRONIC TECHNICIANS 

Highly Effective Home Study BSEE Degree Program for Expen 
anced Electronic Technicians. Our New Advanced-Placement 
Program grants Credit for previous Schooling & Professional 
Experience. Advance Rapidly! Our 36th year! Free Descriptive 
Literature. 

COON'S INSTITUTE OF ELECTRONICS ENGINEERING 
Desk 15 P.O. Box 20345 Jackson. MS 39209 

Be an ELECTRICIAN 
Skilled Electricians Average Over $11 an Hour 
Learn at home in spare time with no previous ex- 

nce. We encourage you to check on the job 
Tv 'NW market in your area and send for employment suc- 

cess figures of our graduates. Learn installation, 
maintenance, construction, lighting, heating, air 

Yee Mel 

conditioning apPIi' t o s. aged IN FREE FACTS. 

RMQ ENctridae't RSW, Deg PDOAU = J_ ICS Center, Scranton, PA 18515 

I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Details 250. Torrey, Box 318 -NN, Ypsilanti, Michigan 
48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 
vestment. Write: BUSINESSES. 92 -K2 Brighton 11th, Brook- 
lyn, New York 11235. 

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. EE12, Box 100, LaGrangeville, NY 
12540. 

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., 77 Shady Lane, Trenton, NJ 08619. 
(609) 586 -5088. 

BORROW $25,000 "OVERNIGHT." Any purpose. Keep in- 
definitely! Free Report! Success Research, Box 29283 -GK, 
Indianapolis, IN 46229. 

FREE BOOK "2042 Unique Proven Enterprises." Fabulous 
"unknowns," second inflation income. Haylings -M. Carlsbad, 
CA 92008. 

YOU CAN EARN $1,000/$3,000 WEEKLY rebuilding CRTs. 
We train. Lakeside, 4071 Elston, Chicago, III 60618. (312) 
583 -6565. 

MAKE $25.00 AN HOUR! No experience needed - spare time 
at home becoming supplier to major industry through electro- 
plating small parts and metalizing non- metallics. We furnish 
all equipment and know -how! Write for free particulars: Mal- 
loy, Dept. MC- 376 -JP, 1512 Jarvis, Chicago, IL 60626. 

REPAIRS & SERVICES 

TV TUNERS REBUILT, VHF or UHF only $11.90. Send for 
free mailing kit. JW Electronics, Box 51A, Bloomington, IN 
47402. 

ALL T.V. TUNERS repaired $11.95. Fast, quality work. 
MIKE'S T.V. TUNER SERVICE, Box 187, Bean Station, TN 
37708. (615) 581-6393. 

POPULAR ELECTRONICS 
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ULTRA LOW POWER 

UNIQUE BLANKING 
SYSTEM FOR UNUTILIZED CIRCUITRY 
LIGHT WEIGHT SMALL SIZE (10 "x5.8 "x2 ") 

VFR *CAL OFi . n 1ír,1 s[ 
..dw 

air 
5 " "u - 

TRIGGERING 
' 

HORIZONTAI Ot3LEC311 ,3,,,, POWER 

' 

Rfo '. 

.p'n mvee,r n. ., . -. .. 

SC110 Oniv 5389.00 ey w 

BUILD WORKING DPM IN Y, HOUR WITH 
THESE COMPLETE EVALUATION KITS 
nsl n+ rr new ports yr ilr-en wl i s e v. 

n5lpini" wninga ,ls.:nmlaPiewIhADr "'.e9e'anrl 
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PO 
HYBRID AUDIO POWER AMPLIFIERS 

Matching 
P/N Transformer 
si-1010G110W1 S 6.95 TRIO 5 7.90 
SI 1020G120W)$13.95 TR20 $10.90 
Á.S1- 81Socket for above/ .95 

/ SI- 103oG13oW1 $19.00 TR30 $12.90 
SI-1050G150W/ $27.80 TR50517.90 
A S7 

power 
t for above) .95 

e One T anzlormer can power two autl'o amp í$1a15. 

Not 

IFLUKEI MODEL HANDHELD MI Thandar Frequency Meter 
610 Hz- 200MHz 1Resalmion l ppm Across Measurement Range/ 

Gate T " 5 sslactepla maa 

Input Batter then 30mV rms Across Full Range a Beier then IOmV rem from 

20NZ 100MHZ 

/.' 8 Digh LCD O -aPIeV 

Automatically Positioned Decimal Point 

Totalise Mode for frequencies Up to 20MHz 

1MHe Interne Tanabe. 4válabia Via Rem Panel Socket 

Indicates Units Being Measured IBHi or msI 

rF200 ONLY 8394 i]0 

MICROPROCESSOR 
6502 SERIES 
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COMPONENTS 
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'..:6..,''' 9 0 :685 
MC6B0a 13 90 68613 

'0í,6821P 
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CRT CONTROLLER 
a 

50])1 T35110 42500 51900 
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BENCH /PORTABLE $139 
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MODEL =1 
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MODEL '' 

5lÌ79 $024.4 
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Capacitance Meter ® 
Easy to use- plug in capacitor, push range 
button end read the value to 0.1% tçs 
0.5 in liquid crystal display v 
Exclusive °.ltharga /.halt' measure- f- 

ANCRCINik 
se ,,,,. , 0 Bot 2208,. Calm City CA 90230 A 

.. 1n 1r.. r n9n 516' ( v, 1 

i,.,.. 1- 

PHONE ORDERS- 12171 641 -4064 

Thandar Pulse Generator 
Independent Pe. od 6 Pulse Width Controls 

Period Range 200ns . 200 ms 15MHz - 5.1 
Pulse Width Range 100ns- 100ms 

Venable SOIE and Fixed TEL Outputs 

TTl Output Capable 01 D0ving 20 Standard TTL Loads 

Can Be Operated in Tn d. Gated. Manuel One. Shot or Manual Gated Modes 
ggBr° 

Complement switch Inverts Bath Outputs 

1,705 0191.0 521900 

ant circuit (patent pending) hold - 0.1 % 
mbasic e.t.a, mr fw1 seer. 
Up to 200 hrs operation standard 9V Batt. 
8 easy pushbutton r ranges cover 0.1 pf to 
1999 zn rgrads. 

TUCSON 

"e0 } aB1 }5]M' 

CULVER CITY 

71.3,)90 ss95'o 

SANTA ANA 

.e t y2 
111.1 sal 9a]a 

PORTLAND 

as ' 
PI1ìp31f]Sas5a1 

Beat ol'ell it's easy on the budget - only 

MODEL 938 $Í 79 
CANADA, s` 

iNO. 324-0707 

SUNNYVALE 

40e1 .24314121 

ATLANTA 

44017 15"11, 

HOUSTON 

u, sly 3480 

CIRCLE NO. 70 ON FREE INFORMATION CARD 

PRINTED CIRCUIT BOARD ASSEMBLY. Precision solder- 
ing, reasonable rates. Free info. Solderkraft. 647 Penryn 
Road, Manheim, PA 17545. 

CIRCUIT DESIGN, Layout, Artwork, Boards. Assembly. Test- 
ing. Complete product development. Brochure available. 
SERVOTRONICS. Brevard Plaza. Brevard, NC 28712. (704) 
884 -2999. 

MAKE YOUR HOBBY YOUR CAREER! High demand elec- 
tronic job market! Get unique guide booklet- prepare for ex- 
citing. rewarding jobs. Send $3.95 to: Files, Box 459E. Mas- 
sapequa, NY 11758. 

RUBBER STAMPS 

REAL ESTATE 
RUBBER STAMPS, BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's. E -100. Brownsville Rd., Mt. Vernon. 
III. 62864. 

BIG ... FREE ... FALL CATALOG! Over 2,700 top values 
coast to coast!! UNITED FARM AGENCY, 612 -EP West 47th, 
Kansas City, MO 64112. 

REAL ESTATE INVESTMENTS. Step -by -step instructions 
and financing details. $5.95: Aliens, Box 5631, (Deppei), Ha- 
cienda Heights, CA 91745. 

BOOKS AND MAGAZINES 

THE SUPERMARKET OF ELECTRONICS- thousands of 
items for sale or trade each month. Free classified ad with 
subscription. Only $5.00 to Nuts & Volts. POB 1111 -P. Pia - 

centia, CA 92670. 

THE PA BIBLE. From Electro- Voice, a professional guide ad- 
dressing sound reinforcement and public address applica- 
tions7specifications from the club church school level up 
through auditoriums outside stadiums''road system situations. 
To receive your copy of this highly regarded tool, including all 

existing supplements, and to be put on the distribution list for 
future additions, send $2.00 to Electra- Voice. Box No. 118, 

600 Cecil Street, Buchanan, Michigan 49107. 

HYPNOTISM 

FREE Hypnotism. Self- Hypnosis. Sleep Lc -trning Catalog! 
Drawer H400. Ruidoso, New Mexico 88345. 

MOTION PICTURE /VIDEO 

SPORTLITE Films Xmas Sale Saves Big $$$ on S -8 Col Sd 
Features! Paramount: Choice, Chinatown, J. Nicholson: Mar- 
athon Man, D. Hoffman: The Longest Yard. B. Reynolds: Bar - 
barella, J. Fonda: Black Sunday. Ea 400' S -8 East. col sd. 
$51.95 ea (save $10.). Universal: Airport '70. B. Lancaster. 
Jaws 2, $49.95 ea. 2- porters: Airport '80. R. Wagner: The 
Jerk. S. Martin: High Plains Drifters, C. Eastwood: Battlestar 
Gallactica (1 reel $49.95: 2- reeler $109.95): 2 -S -8 400' col 
sd reels per pic, $108.50 set (save 12I'2`í ). Maj. Lea. Bsbl'72- 
'75 World Ser. 400' S -8 col'sd, $53.95 ea: All -Star games '73. 
'74, '75, same format, $50.95 ea (save $9.) MC. VISA: sign. 
supply card #. exp. date. Hollywood Gold Video cat $1.50: 
new Univ. 1980 5-8 16mm cat $1.50: Columbia VTR cat $1.: 
Sportlite Films. Sports Tapes, Ring Classics. Paramount fliers 
50c ea. Univ 8 enter. cat $1. SPORTLITE FILMS, Elect -12. 
Box 24 -500. Speedway. IN 46224. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 
VERSIBLY!! Free details- Posco GEE12, Box 300, La- 
Grangeville, NY 12540. 

GASOLINE MILEAGE INCREASED DRAMATICALLY, easi- 
ly!! Details FREE!! Techneering, Box 12191DD, Norfolk, VA 
23502. 

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. 

HOLOGRAMS - All types including dichromate pendants. 
Send $1.00 for catalogue. AVMC, Box 2132, Southfield. MI 
48076. 

BEERLOVERS! Finest homebrew ingredients, supplies. 
World famous complete brewing outfits. Free details, hand- 
book. Duane Imports Ltd.. Department PE120. 508 Canal 
Street, New York, New York 10013. 

34 pages of high 
technology 
name -brand products... 
...brought to you by Inovision, M? 
a subsidiary of the multi- 
national Electronic Data 
Systems -one of the 
world's largest computer - 

service corporations. 
Send for your 1981 34 color pages 

Inovision Catalogue filled with hundreds 
of the newest and most innovative 
videocassette recorders, portable video 
recorders and cameras, projection TV's, 
home computers, calculators, energy - 
savers, video and home computer 
furniture, blank videocassette tapes, 
video games, and more! 

You'll find the best by Sony, JVC, RCA, 
Atari, Casio, Canon, Texas Instruments, 
and other top manufacturers. 

And some are so new they're not 
available at retail stores. : inovIsionl° 

AN EDS CORPORATION 
Inovision Dept. P E12 P.O. Box 400040 
1250 American Parkway Dallas, TX 75240 r 

Yes, send me a 1981 Inovision High 
Technology Catalogue for $2. I have 
enclosed my payment. Make check or 
money order payable to Inovision. 
Name 
Address 
City 
State Zip 
Mail to: Inovision Dept. PE 12 P.O. Box 400040 

1250 American Parkway Dallas, TX 75240 

CIRCLE NO. 29 ON FREE INFORMATION CARD 
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A Microcomputer 
for everyone at 

a Micro Price 
The is ITO 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

Unique 'one -touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 
Excellent string -handling capability - takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input - to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 
Up to 26 single dimension arrays. 
FOR /NEXT loops nested up 26. 
Variable names of any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 
Exceptionally powerful edit facilities, allows 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications 
Timer under program control. 

PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub -routine. 
High- resolution graphics with 22 standard 
graphic symbols. 
All characters printable in reverse under 
program control. 
Lines of unlimited length. 

'Excellent value' indeed! 
For just $149.00 )excluding handling charge) you 

get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full -facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine -tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production -more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 

- a new generation of 
miniature computers 
A COMPLETE COMPUTER 

for $149.00 for 1K Kit 
Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer - typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the MicroAce is 

faster than all other personal computers. 
No other personal computer offers this unique 

combination of high capability and low price. 

The MicroAce teach -yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you -don't worry. They're all explained in the 
specially- written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming -from first principles to complex 
programs. (Available separately -purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 

Z80 A microprocessor Sockets for 
chip, widely recognised TV, cassette 
as the best ever made. recorder, 

power 

Expansion supply. 

Connector UHF TV SUPER 
modulator ROM. 

Rugged, 
Clock. RA flush, 

chips Keyboard 

Your MicroAce kit 
contains... 

Printed circuit board, with 
IC sockets for all ICs. 
Complete components set, 
including all ICs -all 
manufactured by selected 
world -leading suppliers. 
New rugged keyboard, 
touch -sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 

portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 
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JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 

____ 
Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. ' or phone (714) 547 2526 quoting your Credit Card Number. 

1 

1 

Name 

Address 

Quantity Description Unit Price TOTAL 

MicroAce Kit 1K S149.00 

MicroAce Kit 2K $169.00 

Manual $10.00 

1K Upgrade Kit $29.00 

Shipments inside California 
TOTAL add 6% TAX 

Amex. 
Diners 
Check 
Money Order 
Master Charge 
Visa 

Ca d No 

Exp. Date 

City State Zip -------- - - - --J 
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audio 

Entertainment 
Electronics 

The End of the Beginning 

BEAUTY, says the old saw, is in 
the eyes of the beholder. Realism, 

according to the visual sciences, is to 
be found in the very same place. 

For example, were an objective 
"eye" to look at a motion picture, it 
would see, far from continuous mo- 
tion, a succession of still images. Simi- 
larly, that which the human eye as- 
sembles into a color television image 
would be a series of moving streaks or, 
depending on the persistence of the 
phosphors in the CRT, a series of 
near -random blobs. These systems for 
reproducing visual information work 
as efficiently as they do because the 
people who designed them were able 
to exploit the characteristics of the 
eye and present to it just what is nec- 
essary to form a continuous image. 
The objective character of the system 
is important only insofar as it relates 
to design goals arrived at through 
knowledge of visual perception as well 
as hardware. 

In audio reproduction, largely be- 
cause the ear is less well understood 
than the eye, a good deal of confusion 
prevails. Worse yet, much of what is 
known about hearing is ignored. Rival 
factions debate whether the ear or ob- 
jective measuring equipment provides 
the better means of evaluating and de- 
signing equipment. Ironically, many 
times the ear is used where test equip- 
ment would be better and vice versa. 

For example, subjective listening 
tests have been used to investigate dif- 
ferences between pieces of equipment. 
That's all well and good if we are talk- 
ing about audible differences and dif- 
ferences of preference. But when dif- 
ferences in slew rate, distortion, or 
phase response are at issue, test equip- 
ment must have the upper hand. And 
how often does advertising copy imp- 
ly- ignoring the perceptual thresh- 
olds that apply -that if low distortion 
is good, lower distortion must be bet- 
ter? Were motion -picture engineers to 
design the way some of their audio 
colleagues do, film would be shot at 
240 frames per second instead of the 
cutomary 24, and the "state of the 
art" would be approaching 2,400. 

Checking Out the Axioms. Even 
some of the basic assumptions on 
which audio reproduction is based 
may not hold water under close exam- 
ination. For example, it is most often 
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By Harold A. Rodgers 
Executive Editor 

implicitly assumed that the closer the 
resemblance between the signal wave- 
form presented to the listener's ear 
and that picked up by the microphone 
in the recording session, the better the 
reproduction will be. This, however, is 
not necessarily the case. As Robert 
Berkovitz, one of the authors of the 
"Loudspeaker Focus," in last April's 
issue Of POPULAR ELECTRONICS, 
pointed out, a time -delay system - 
something that most listeners find ad- 
vantageous -does nothing to improve 
an input /output waveform match. As 
a case in point, I will recount some 
experiences with a time -delay unit. 

The Koss K /4DS Digital Delay 
System is designed for simplicity of 
operation and, apparently realistical- 
ly, relieves the user of fine control 
over some parameters. Length of de- 
lay and degree of recirculation are se- 
lected from four preset models rang- 
ing from CLUB (the smallest and least 
reverberant) through THEATER and 
CONCERT HALL to AUDITORIUM (the 
most reverberant). All the listener 
need do is select one and set the level 
of the reverberation to match that of 
the front channels. 

Integral power amplifiers are in- 
cluded in the unit, each rated at 20 
watts. This, somewhat surprisingly, is 
adequate even when the front chan- 
nels have hundreds of watts available, 
probably because the reverb process 
flattens out the peak -to- average ratio 
of the signal. A 200 -watt amplifier re- 
producing program material with a 

15 -dB peak -to- average ratio would 
reach its rated limit on peaks when 
the average output power is only 
about 12 watts. If reverberation re- 
duces the peak /average ratio to, say, 
8 dB, at 20 watts, the amp will reach 
its limits at about 5 watts continuous 
power just about right if sensitivities 
of the front and back speakers are 
comparable. While cleanliness of 
sound is related to unclipped peaks, 
the sense of loudness corresponds 
more closely to average power. 

The Koss unit also can drive two 
sets of headphones (naturally), with 
provisions for adding reverb. A mom- 
entary- contact pushbutton cancels the 
reverb to allow comparison. This but- 
ton affects the headphone section 
only. After we had completed our test, 
Koss informed us that the unit is of- 
fered with a pair of suitable speakers 
(which we didn't test) at a suggested 
price of $459. 

Listening to the unit was in many 
ways what might be called an ear - 
opening experience. First, the unit 
gave very satisfactory results with 
cheap, single- driver loudspeakers that 
would have been close to marginal 
working by themselves. Second, the 
addition of the processed signal not 
only enhanced the impression of space 
in recorded program material, but ac- 
tually seemed to contribute clarity. 

One of my favorite tests of a listen- 
ing system or environment could be 
called the "audibility-of- string -sec- 
tion- inner- voices test." I try to ignore 
the first violins and the cellos and 
double basses, while concentrating on 
the second violins and violas. Fre- 
quently, I find these parts obscured or 
very nearly buried, even when follow- 
ing the score so that I know just what 
I am trying to hear. That the Koss 
system actually made these inner 
voices more audible and the texture 
more transparent was startling. After 
all, not even natural reverberation can 
do that. Normally, moving an ensem- 
ble from a "dry" to a reverberant 
space decreases articulation. 

What makes this effect even more 
puzzling is that, by itself, the synthet- 
ic reverberation from the Koss "box" 
is not at all attractive. When FM ra- 
dio is used as the program source and 
an announcer comes on, the voice 
seems to emanate from the far end of 
a culvert or sewer pipe. And if the 
front channels are shut down with 
music playing, the reverb alone is also 
unpleasant. Yet, when the program 
material -music or spoken voice- 
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DID YOU 
HEAR WHAT 

YOU'VE BEEN 
MISSING? 

Listen with an 801 Omnisonic 
Imager,TM a quantum leap forward 
in sound reproduction! 
OMNISONIC IMAGERY" IS HERE! 
Our innovative state -of- the-art electronics 
restore the acoustical time -field characteristics 
and angular sonic positioning of the original 
recorded signal. The 801 analyzes the input 
signal and determines relative positions of 
instruments and vocals on the original source. 
They are then placed about the listening space 
creating the physiological sensation of three - 
dimensional sound - what we call omnisonic 
imagery" - using only two speakers!' 
Sound appears to come from many sources 
within the listening space. 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 the 801! 
`2 or more speakers! 

LIFETIME WARRANTY! 
You get a lifetime warranty on the active 
circuitry and one year on all other components 
(case and line cord excluded) provided your801 
is used as specified. 

NEW DIMENSIONS IN STEREO AND MONO! 
Stereo with an 801 Omnisonic Imager" creates 
a vivid feeling of "being there ". Depending 
upon the source, the system, and the listener, 
sound appears to surround you, emanating from 
well beyond the speakers, above and below, 
near and far. The music is so alive it envelopes 
you. It is the sound of the future! 

From mono, the 801 creates omnisonic 
dimensional sound.`" You can input an AM or 
TV source (from the earphone jack on your set) 
via the 801 and into your stereo system. The 
result is a "live" sound with depth and clarity, 
as well as separation. Television sound is vastly 
improved with the 801! 

RETROFITS TO MOST STEREO SYSTEMS! 
Any system with an internal tape loop can 
connect to the 801. Component systems can 
insert the 801 between pre -amp, other 
accessories, and the amplifier. There's a built -in 
tape monitor button on the 801, so you don't 
lose your existing tape monitor facility. The 
801 works on any stereo or mono source - FM, 
tapes, records, AM, TV. You can record 
selections via the 801 and replay them on 
conventional home -use stereo equipment. 

Now that you've read all about our 
801 Omnisonic Imager'", don't you 
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 430 
Northford CT U.S.A. 06472 

Call TOLL FREE 
800- 243 -0688 

In Conn. Call 
(203) 239.6213 

Omnisonic Imager ", Omnisonic Imagery", Omnisonic 
Dimensional Sound ", and HBx" are trademarks of 
Omnisonix, Ltd. All rights reserved. 

(6) 1980 OMNISONIX, LTD. 

DON'T MISS: 
Highway HiFi Imagery 

With The 
801 -A Auto Unit 
Coming Soon! 
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audio 
has sufficient reverberation recorded 
with it in the first place so that the 
synthetic addition cannot be singly 
identified, the overal effect is superb 
and includes the aforementioned in- 
crease in clarity. Apparently, my ear- 
lier concerns about signal recirculated 
through a delay adding coloration are 
unfounded. (I had favored using delay 
without recirculation.) As long as the 
relative front /back levels are set rea- 
sonably, it doesn't seem to matter. 

Why Does It Work? Shocking as it 
may seem, no one really knows. Clear- 
ly, the notion that one is simulating 
the diffuse reverb of a concert hall 
doesn't hold up. If it were true, re- 
quirements for the auxiliary speakers 
would be more critical, particularly 
with regard to bass energy. Why a 
relatively low -level signal with so 
much latitude in its composition and 

derivation can so profoundly affect 
the subjective auditory experience is 
at this point anybody's guess. 

But this, it seems to me, is exactly 
the problem with contemporary audio 
engineering: We have become highly 
expert with circuitry and its quirks, 
but we have not carefully and fully 
defined what the circuitry must ac- 
complish. Nothing is to be gained by 
making vanishingly small distortion 
even smaller or by making "improve- 
ments" in phase response that listen- 
ers have found perfectly satisfactory 
to begin with. Rather, we should be 
investigating some of the mysteries of 
psychoacoustics and putting the cir- 
cuitry to work intelligently. The early 
pioneering days are over, and nothing 
will be achieved by traveling the old 
trails in space -age Conestoga wagons. 
The challenges for today exist -it's 
time to get serious. 

Audiophile Recordings 

By Harold A. Rodgers 
Executive Editor 

NATALIE COLE: Thankful. Mobile Fi- 
delity Sound Labs MFSL 1 -032. The 
mastering and production of this al- 
bum are impressive indeed. The sam- 
ple we received was free of even minor 
warpage, and sonic blemishes were 
virtually absent. What continues to be 
amazing is how much clarity Mobile 
Fidelity's disc mastering process can 
extract from a regular analog master 
tape. 

When it comes to content, however, 
matters are less salutary. Natalie 
Cole may not have achieved the su- 
perstardom that many people ex- 
pected of her on the basis of her par- 
entage, but she is certainly a highly 
talented and competent artist. Unfor- 
tunately, this album, with its general 
blandness, doesn't really reflect that. 
The music is pleasant, but seldom 
moving. It seems odd that, with the 
benefit of hindsight, Mobile Fidelity 
would choose to represent Ms. Cole 
with one of her lackluster offerings. 0 

MICHAEL MURRAY [plays] BACH [On] 
THE GREAT ORGAN AT METHUEN: 
Passacaglia and Fugue in C minor, 
Fantasia and Fugue in G minor ( "The 
Great "), Toccata in F, two chorale 
preludes. Telarc DG- 10049. With its 
ability to produce timbres suitable for 
baroque music and still have great 
power in its sound, the Methuen 
Memorial Music Hall organ is an un- 
usual instrument. Furthermore, Mi- 
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chael Murray shows it off outstand- 
ingly in the performances on this disc. 
Textures are always clear enough to 
allow Bach's kaleidoscopic polyphony 
to be heard, yet when, as in the G 
minor Fantasia, Bach demands "good 
lungs" from the organ, the big sound 
is there with almost no loss of clarity. 
Murray's tempos seem particularly 
well chosen -they leave the music en- 
ergetic yet well poised. 

Of course, some of the fine effect of 
this record results from the way in 
which it was recorded and produced. 
There is sufficient reverberation to 
provide a sense of fullness without 
turning the sonic texture into echoey 
mud. Dynamic range is excellent, as is 
frequency balance. This is a real treat 
for lovers of Bach's organ music -and 
if you don't like organ music, this may 
just change your mind. 

RUZIC`KOVÁ ENCORE ALBUM. Zuzana 
Riiiicková, harpsichord. Denon PCM 
NCC- 8503 -N. This is an interesting 
collection of short harpsichord pieces 
(except for the final three Bartók 
pieces, which are borrowed from pia- 
no literature) that, true to the title of 
the album, are suitable for encores. 
Unfortunately, the liner notes for this 
album are in Japanese, and the only 
way to find out what the various 
pieces are is to read them from the 
label on the disc itself. 

The good news is that Riiiieková 
and the recording engineers have con- 
spired to capture a series of exquisite- 
ly intimate moments of harpsichord 
music. For example, anyone who 
thinks the tone of this instrument is 
insubstantial and dies out at once is in 
for a surprise. Not only is the sustain- 
ing power considerable, but Riiiick- 
ová shows how expressively it can be 
used. 

CORRECTION 

Due to a printer's error, the Omnisonix 
ad in last month's issue had an incorrect 
price. The suggested price is $199.00. 

, THEYHEARD 
WHAT THEY'VE 
BEEN MISSING! 

. . there isn't anything I've 
heard that improves the sound qual- 
ity as much as the 801 does. Espe- 
cially for such an economical cost." 

J. Hagen, Milwaukee, WI 

.. In all of my more than 30 years 
as an Audio engineer, I have never 
heard anything that compares with 
the results I obtained, using the 
unit. I am the retired Chief Audio - 
Video Engineer for the Oberlin Col- 
lege Conservatory of Music, at 
Oberlin, Ohio and I can attest to 
the fact that the more than a half 
million dollars worth of professional 
and `super' audio equipment that 
I designed and installed for the 
Conservatory of Music there, did 
not match the results obtained in 
using your '801' unit in connection 
with a new cassette recorder!" 

H. White, Bradenton, Fla. 
Audio Recording Engineer/ 
Consultant 

.. I have a small system in my 
office, and someone here sug- 
gested I try it -!!! What in the world 
have you got there? IT WORKS!! 
Fantastic! If it works better the 
better the system, I'm looking at 
heart -arrest on my $16K home sys- 
tem!" 

J. Loyd, Colorado Springs, Co. 

"I must say before anything else 
that it's the greatest piece of equip- 
ment I own! Every advertising claim 
made was true, which is quite unbe- 
lievable, until you hear the Imager 
in operation. I will never turn it off." 

C. Zilavy, Vineland, NJ 

"On the basis of subjective experi- 
ence, I can attest that the Omni- 
sonic product works quite well. It 
seems to remove virtual sound 
sources from the plane of the loud- 
speakers and distribute them at 
various positions in the listening 
space, adding a sense of front-to- 
back dimension at the same time. 
At times, some sounds appear to 
come from in back of the listener, 
which is a startling effect, given 
that sound is being radiated only 
from the front. Another effect the 
device produces is a greatly in- 
creased sense of ambience or 'spa- 
ciousness.' " 

Harold A. Rodgers 
Executive Editor 
POPULAR ELECTRONICS 
July 1980 

What better Holiday gift for yourself 
or your friend(s) than the 801 .OMNI- 
SONIX IMAGER! Call or write today! 
(See opposite page.) 

c 1930 OMNISONIX, LTD. 
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Computer Bits 

Interesting Items and BASIC Conversion. 

INCE Christmas is upon us, you 
just might be thinking about a lit- 

tle something electronic for yourself 
or one of the children. One item that 
you might consider is the 8085AT mi- 
crocomputer system from Paccom. 
This single -board computer (SBC) is 
priced at $299.95 completely built 
and tested, and a kit is $249.95 

What makes this SBC a worth- 
while buy is that it can be used as a 
controller or a trainer. The unit comes 
with the 8085A Cookbook and the 
8080/8085 Software Design Book 1 

written by the dynamic trio of David 
Larsen, Jonathan Titus, and Christo- 
pher Titus. The trainer used in con- 
junction with these books will certain- 
ly strengthen your knowledge about 
8- bit processor software design. 

More on Modems. It seems that 
since I started keeping you abreast of 
happenings in system -to- system com- 
munication, more keeps coming. Spe- 
cifically, modem manufacturers are 
sensitive to the needs of small- system 
owners and are offering a lot of per- 
formance for a relatively low price. 

For example, I recently had the 
pleasure of visiting Dennis Hayes, 
president of Hayes Microcomputer 
Products. Dennis was one of the first 
to make a bus -oriented modem for 
S -100 systems. This unit, dubbed the 
Micromodem 100, is still available at 
$399 with a microcoupler that elimi- 
nates the need for a separate Data Ac- 
cess Arrangement (DAA). Dennis ad- 
vised me that although the trend is to 
unitized systems like the Apple, S -100 
bus systems are still popular. 

The Micromodem 100 isn't the big 
news though -the company's Micro- 
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By Carl Warren 

modom II for the Apple II is. This 
$379 unit includes a modem board 
that fits on the Apple bus, a micro - 
coupler to attach it to the phone line, 
cables, and firmware on Read Only 
Memory (ROM). The ROM code is 

Bell system 103 compatibility 
Full duplex operation 

Hayes has further enhanced his 
product by providing what I consider 
the most comprehensive manuals of- 
fered for any product today. In them, 
numerous subroutines are provided 
for functions such as answering a 
ringing phone and sending an ac- 
knowledgement tone, automotive dial- 
ing, and sending text data by phone. 
The entire package provides high 
quality at reasonable cost. 

As good as they are, the Hayes 
modems are system dependent and, 
consequently, leave the field open for 
competitors. One such company, Biz - 
comp, offers a series (1030) of intelli- 
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Flexible stand -alone intelligent modem series from BIZCOMP. 

the secret to the power of the unit. It 
permits you to use your Apple in some 
very sophisticated communications 
operations. Among the many features 
of the Micromodem II are: 

Auto answer 
Auto dial 
Auto data transfer 

8085A 
COOKBOOK 

1 I I El 
*c 

The 8085AT 
single -board 
computer from 
Paccom can be 
used as a 
controller or 
trainer. 

gent modems designed to fit any com- 
puter with a serial interface. Prices 
for the Bizcomp units range from 
$395 for the model 1030 to $495 for 
the 1031. 

The modems incorporate an 8 -bit 
microprocessor and an on -board 
ROM to establish the interactive fea- 
tures of the unit. With any of the 1030 
series you have auto answer, dial, Bell 
103 compatibility, and a selection of 
baud rates from 110 to 300. 

What's especially exciting is that 
you can have the intelligent interac- 
tive dialogue features with just a ter- 
minal and the Bizcomp modem -a 
computer isn't even required. Accord- 
ing to Bizcomp, the idea is to provide 
a microprocessor modem system at 
low cost, while allowing a user the 
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ELF II by Netronics Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring 

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. 699.95 Elf II includes RCA 1802 8-bit microprocessor addressable to 64k 

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

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

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

plugdn expansion bus /less connectors/ to expand Elf ll into a giant! 

ELF II Explodes Into A Giant! 
Master ELF II's 999.95 capabilities, then expand with GIANT BOARD 

KLUGE BOARD...4k RAM BOARDS... TINY BASIC...ASCII KEYBOARD.. 

LIGHT PEN... ELF-BUG MONITOR... COLOR GRAPHICS f MUSIC SYSTEM... 
TEXT EDITOR... ASSEMBLER... DISASSEMBLER... VIDEO DISPLAY BOARD 

and- 

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 -times ELF II's low price! 

prerecorded tape cassettes. 

ELF II 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 Bard and you can use ELF II to 

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

a printing press. Add 4k RAM Boards 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 ELFBUG 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 ELF-BUG Monitor, instead of single steppint 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, wive 
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 Ten Editor gives you word processing ability eno the ability to edit 
programs or text while it is displayed on your video monitor. Lines and charac- 

ters may be quickly inserted, deleted sr cfranged. Add a printer and ELF II can 

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

mailing list! 

ELF II's Assembler translates assembly language programs into hexidecimal 

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

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

read -this is a big help in catching errors. 

ELF II's Di bier takes machine code programs and produces assembly 

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

working with... and improve them when required. 

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

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

video monitor -dramatically improving your unexpanded 699.95 ELF II. When you 

get into longer programs, the Video Display Board is a real 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 11 with 
speed and ease! Write programs for games...unscram - 
bling sentences...spelling drills ..."fill in the missing 
word" tests, etc.! PILOT is a most for any ELF II owner 
with children. PILOT Language on cassette tape, only 
819.95 postpaid! 

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

NEW! 
16k Static Ram $199.95 plus $2 p &h 
Full Basic ROM $149.95 plus $2 p &h 

Cassette $ 79.95 plus $2 p &h 
EPROM Burner $39.95 plus $2 p &h 

Master This Computer In A Flash! 
Regardless of how minimal your computer background 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 II 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 he a computer 

engineer in order to understand it. Keyed to ELF II, it's loaded with "hands oú' 
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 how 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 video 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 addi- 

tional hardware, Or, with an 98.95 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 targetlmissile gun game that was developed specifically for ELF 

II. 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. Of 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 

Netronics R &D Ltd., Dept 12 porwrerMK US/Le:11 Card eskers OisIde Camara! 

333 Litchfield Road, New Milford, CT 06776 CALL TOLL FREE: n800- 243 -7428 
C necirc Or For Technical 

Yes! I want my own computer! Please rush me- Ax,ialan <n. call 10531 ass -eras 

G RCA COSMAC ELF II language rl s a learning breakthrough for engineers and laymen 
kit ai $99 95 plus 53 postage and alike $5 postpaid Total Enclosed $ 

,ennung (requires 6 3 to 8 voll AC power G Deluxe Metal Cabinet with plexigla dust cover for ELF II (Conn res add lax) 
supply r 529 95 plus $2 50 pUn 

-. Power Supply (required,. $4 95 postpaid 
I am also enclosing payment ( includi g postage & nandhng) for 

-. pr A 1802 User s Manual $5 postpaid the items checked below' 

-.m Pitmans Shon Course On Microprocessor it Computer I want my ELF II wired and tested with power supply. RCA 
Programming leaches you ins, about everything inert rs to know 1802 User's Manual and Short Course -all la lust 9149.95 plus 
ahn.d El a or any RCA 1802 computer wnnen in non- lechnicat $3 pith. 

ALSO AVAILABLE FOR ELF li 

.. GIANT BOAROTM kit with cassette I/O RS 232 
f_'tly i.0 8 bit P I/O decoders for 14 separate v0 
mshuclions and a system monitor 'editor $39,95 plus 

oxh 
Kluge IProtolypel Board accepts up to 36 IC s 

sin 00 plus Si pAh 

dk Static RAM kit. Addressable to any 41, page to 
(,ak S89.95 plus 53 pith 

1 Gold plated 86 -pin connectors lone notated loi each 
pruq al board) 95.70 ea postpaid 

Expansion Power Supply trequrred when adding 4k 
RAM' $34.95 plus 52 pUn ti 

Professional ASCII Keyboard lira with 128 ASCii 

upper 'lower case sel 96 printable cliérecters onboard 
regulator parity loge[ selection and choice or 4 hand 

- 

hakmq signals to mate with almost any computer 
S64 95 plus $7 p&h 

Deluxe metal cabinet 1w ASCII Keyboard. $19.95 
Al, $2 50 pith 
-' Video Display Board lid lets you generate a sharp. 
urotessronal 32 or 64 character by 16 line upper and 
lower case drspiaY on your lv screen or video monitor - 
dramahcatty improving your unmanned $99 95 ELF II 

if its side ASCII Keyboard cabinet 1 989.95 
plus 5E 

ELF ELF II Tiny BASIC on cassette tape Corn- 

26 

am 9 E 
mands include SAVE I OAD x x -. I1 G Disassemble' on cassette tape takes machine code 

26 variables AZ LET IF /THEN INPUT PRINT. GO TO 

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

cludes alphanumeric generator requited to display 
alphanumeric characters directly on your Iv screen wan 
out additional hardware Also plays tick lack'tpe plus a 

drawing game that uses ELF II s hex keyboard as a lob 
slick 4k memory required 514 -95 poslpard 
E tom Pittman s Short Course on Tiny Basic for ELF u. 

$5 poslpard 

ELFBUGTM Deluxe System Mono( on cassette 
tape Allows displaying the contents m au registers on 

your Iv at any point in your program Also displays 24 
bytes of memory with lull addresses blinking curly' 
and auto scrolling A must tor Itre Ser,OUS programmer' 
$14.95 postpaid 

Text Edda on cassette tape gives you the ability to 
insert delete or edit lines and words Iron your programs 
while they are displayed On your video monitor (Add 
printer and you can use ELF Ii to type error -tree letters 
plus insert names and addresses boll your mailing Irsi I 

$19.95 postpaid 
Assembler on cassette tape Translates assembly 

language programs into hexidecimal machine code for 

ELF II use Mnemonic abbreviations for inslluctrons 
(rather than numerics) make programs easier to read 

and help prevent errors $19.95 postpaid 
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CHARGE IT! Exp Date 
Visa G Master Charge 

(Bank e_ - --I 
Account e 

programs and produces assembly language source list- 
ings to help you understand and rmp1uve your programs 
$19.95 on cassette tape 

SAVE 09.90 -Text Editor. Assembrer 8 Disassembier 
purchased together only $49.95! i Regwre Video Dis 

Play Board plus 4k memory 1 

G ELF II Light Pon. assembled A testers 57.95 plus 51 

pith 
ELF II Color Graphics 8 Music System Board kit 

$49.95 plus $7 p&h 

ELF II connects directly to the rodeo input 0' Jr 
sel without additional hardware To connect P ' 

your antenna terminals instead. order RF Modulator 
$9.95 postpaid 

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

Print 
Name 

Address 

Cray 

Slate Zip 
DEALER INOUIRIES INVITED _ 

By Netronics 

ASCIIIBAUDOT, 
STAND ALONE 

Computer 
Terminal 

COMPLETE 
FOR ONLY .. . 

$14995 

The Netronics ASCII /BAUDOT 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, çonverting to data to video suitable 
to be displayed on a TV sit (using 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 (E /A RS -170) Baud Rate: 
110 and 300 ASCII. Outputs: RS232 -C or 20 ma. current loop 

ASCII Character Set: 128 printable characters- 

aß75 E8trayvtF+io4o>t::o4.:ti! IH+ 
! KXá' ()s+,- r i0123456789: ;(_)? 

NECDEFGHI JKLMtOnitSTWYXYZ[\l"_ 

`abcdef ghi j klanopgrstawxyz{;ì1 
BAUDOT Character Set: ABCDEFGHIJKLMNOPQ 
RSTUVWXYZ -?:351111.,9014 157;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 
Curst.r 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 r - Assistance, Etc. Call (203) 354-9375 r1 

Netronics R &D Ltd., Dept. PE -12 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below- 
1=1 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 (IO MHz bandwidth) fully assem- 
bled and tested, $139.95 plus S5 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 S2 

postage & handling. 
Total Enclosed (Cohn. res. add sales tax) S 

By- 
Personal Check Cashiers Check /Money Order 

Visa Master Charge (Bank R - - -- ) 
Acct g 

Signature Pxp Date 

Print 
Name 

Address 

City 

State t - Zip 
Send Me More Information min ItJ 
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i "RATED NO.1 FOR 
SERVICE & RELIABILITY" 

THIS MONTH'S 
SUPER SPECIALS! 

Audio & Video 
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computers 

flexibility of incorporating it into a 
computer. 

Software can be written that uses 
the power of the modems in concert 
with that of a base computer. Since 
the modem has its own control and 
logic, the communications package 
can be written in any language you 
have running. This system looks ideal 
as an add -on for a Heath system, es- 
pecially if you're setting up a store - 
and- forward message system. 

Adding More Functions to an H- 
89. I know that many of you have 
the Heath H -89 microcomputer sys- 
tem, and have been looking for a vari- 
ety of ways to upgrade it. Well, Mag- 
nolia Microsystems has the answer, 
especially if you're interested in add- 
ing a 10M -byte Winchester disk. 
Magnolia is offering the Corvus 112 
10M -byte Winchester disk with intel- 
ligent controller and the MMS 89 in- 
terface board for $5,350. The inter- 
face and patches to Digital Research's 
CP /M operating system are the value 
added by Magnolia. 

The interface board consists of two 
parallel I/O ports for communicating 
with the Corvus controller and space 
for the existing serial ports used by 
the computer. (You simply move the 
components from your existing serial 
board to the Magnolia board.) The in- 
terface fits on the H -89 bus slot and 
requires no modifications that would 
void the Heath warranty. Magnolia 
recommends that you also purchase 
the PROM upgrade that puts memo- 
ry at a zero base, thus permitting use 
of standard CP /M. 

A Most Unbelievable "Maga- 
zine." Imagine the following: You 
sit down at your computer system, in- 
sert a disk, and try software projects 
others have done, as well as reading 
about new ideas. The "magazine," 
Micro Media, lets you really do this. 
For example, there's a convert BA- 
SIC that allows you to translate from 
one version to another (it doesn't work 
in all cases, though). Micro Media 
comes on disk for either the Heath 
H -89,. Radio Shack TRS -80, or Ap- 
ple II micro -computer systems. The 
annual subscription rate is $55. (If 
you want to nibble before you bite, 
you can order a single issue for 
$11.95. Be sure to specify the system 
you have.) 

So You Want to Convert a BASIC 
Program? I imagine that many of 
you from time to time have run across 
a program you just had to have run on 
your machine. But what do you do 

when it's written in a version of BA- 
SIC that you don't have, or one that's 
somewhat obscure? (I started re- 
searching the problem about two 
years ago and, to date, have identified 
111 versions of BASIC, 23 of which 
were developed by Microsoft.) 

Translation from one version to an- 
other is more tedious than difficult, 
but it requires that you have the man- 
uals that explain the use of the BA- 
SICS you are translating between, and 
an understanding of how the language 
works in the first place. In cases 
where it will work, an automatic 
translater such as that mentioned 
above is most convenient. 

Hand translation is the next and 
most tedious method. For this, I'd 
suggest you get a copy of David Lein's 
The BASIC Handbook for reference. 
David provides information on many 
versions of BASIC and offers valuable 
translation tips. 

Assuming that you have assembled 
all of the required manuals and 
guides, your next step is to dive right 
in and go for it. Begin by taking a list- 
ing of the program. If you can get it 
into your machine, so much the bet- 
ter. Of course, there are versions of 
BASIC that won't permit this. Since 
each line is translated on insertion to a 
buffer, you'll get an error. 

Once you have some form of listing 
to work from, follow the outline in 
Fig. 1, writing down functions and 
breaking the program into parts. The 
key is to translate on a routine -to- 
routine basis, rather than attacking 
the whole program at once. Thus you 
are essentially rewriting the program, 
using the original as an outline. 

Most of the statements used in BA- 
SIC programs are fairly straightfor- 
ward and can be used as originally 
written. The big problem occurs when 
translating disk I/O and graphics 
functions since virtually every ma- 
chine handles these differently. In 
cases where disk operations and 
graphics are employed, your best bet 
is to break these out as subroutines, 
and write them in accordance with the 
specs of your BASIC. But remember, 
BASIC doesn't support mass storage 
I/O or graphics. These functions have 
been added over time and are consid- 
ered extensions. They rely on the sys- 
tem monitor firmware and the operat- 
ing system in order to work. 

An interesting aspect of BASIC is 
that you can establish macro calls in 
the form of subroutines that can be 
defined to simulate a function not 
supported by your BASIC. Suppose 
you see a program written for the 
TRS -80, for example, and you have 

POPULAR ELECTRONICS 
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computers__ 

just become the owner of a Mits 680b 
using the old Microsoft BASIC. Your 
goal is to make that program work as 

IST 

PROGRAM 

WRITE DOWN ALL 
RESERVED WORST 

AND CALLS 

BREA,. THE 
PROGRAM IN-S 

FUNCTION, 
SEGMENT,- 

CONVERT THE 
UNRAMILIAR 

TO THE 
TAMILIAR 

CR- SCREEN 
LINE BY LINE 

HARD COPY OR 
ORIGINAL 

IN ORIGINAL 
PROGRAM 

SUPPORTED BY 

YOLR FIANCE 

E UNCTION 

NCION 

Fig. 1. Procedure for converting a BASIC program. 

MORE INFORMATION 
For additional information about prod- 
ucts and services mentioned here, con- 
tact the companies directly. 

BIZCOMP 
Box 7498 
Menlo Park, CA 94025 
415 - 854 -5434 

Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East 
Norcross, GA 30092 
404-449-8791 

Magnolia Microsystems 
2812 Thorndyke Ave. W. 
Seattle, WA 98199 
206 - 285 -7266 

Micro-Media Magazine 
1316 Elmhurst 
Garland, TX 75041 
214 -840 -1471 

Paccom 
14905 N.E. 40th St. 
Redmond, WA 98052 
800-426-6254 or 206-883-9200 

it would on the TRS -80 (for this ex- 
ample no disk I/O is implied). Let's 
first look at the original program: 

10 CLS 
20I =O 
30 FOR I = 1 to 25 
40 PRINT "THIS IS A TEST" 
50 NEXT I 

60 END 

:REM CLEAR THE SCREEN 
:REM ZERO THE COUNTER 
:REM START LOOP 
:REM PRINT MSG TO CRT 
:REM INCREMENT COUNTER 

Notice that the program is straight- 
forward. Nothing fancy, but it won't run 
on the 680b! The first line will generate 
a syntax error, meaning that there is 
something in it that the BASIC in use 
doesn't understand -in this case, CLS. 
To the TRS -80, CLS is a special func- 
tion that tells the system monitor: 
"Clear the screen by blanking all the 
available picture elements (pixels)." 

The 680b operates with an external 
terminal that may or may not have a 
blanking feature and is separate from 
the internal operation of the computer. 
Accordingly, the terminal may not have 
a method of clearing the screen with a 
control character (which incidentally, 
would be easy). Instead, a counter much 
like the main program body is called for. 
Therefore, the new program will look 
like this: 

10 GOSUB 100 
20 I = 
30 FOR I = 1 TO 25 
40 PRINT "THIS IS A TEST" 
50 NEXT I 

60 END 
100 FOR C = 1 to 16 
110 PRINT 
120 NEXT C 

130 RETURN 

:REM SCREEN HAS 16 LINES 
:PRINT A BLANK LINE 
:INCREMENT THE COUNTER 
:GO BACK WHERE YOU CAME FROM 

The rest of the program stays the 
same, as it contains nothing not known 
to the 680b version of BASIC. In this 
case, both BASICs are of Microsoft de- 
sign, which helps, since they are reason- 
ably similar. 

Now, here's something for you to do. 
Write a conversion program that will 
take the program in this example and 
translate it for some other machine, such 
as a Heath, Apple or an Atari 800. I'll 
show you a program that performs this 
translation in an upcoming issue, and 
how to convert an Apple graphics pro- 
gram to work on the Heath H -89 and 
Radio Shack TRS -80. 

Should you, in the meantime, come 
up with a good idea on how to convert 
programs, send me a note, in care of the 
magazine. Or, if you have a program 
you want to convert and aren't sure 
what to do, let me know (enclose a 
stamped, self -addressed envelope); I 

probably can help. Those of you that are 
on the Micronet can reach me at ID 
[70003,133]. 
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"""Nk. 

Computer 
Sources 

By Leslie Solomon 
Senior Technical Editor 

Hardware 
Apple Music. The Music Machine 
Nine can produce nine voices and re- 
quires only one Apple slot. It can use 
presently available software compati- 
ble with other music boards. Two 
high- impedance, low -level outputs are 
provided with six voices assigned to 
each channel. $199. Address: Ad- 
vanced Computer Products, 1 310 E. 
Edinger, Santa Ana, CA 92705, (Tel: 
714 -558- 8813). 

Minimal 6802 System. The Mod- 
el SBC -02 computer is a 4 -chip sys- 
tem on a 6" X 6" pc board and fea- 
tures a 6802 processor, 128 bytes of 
RAM, 2K of ROM and a parallel/ 
serial I/O port. A Wire -Wrap area is 
also provided. An optional monitor 

(HUMBUG in a 2716 EPROM at 
$40) can be used to provide program 
entry and control, single stepping, 
breakpoints, and other front- panel- 
like functions. Other options include 
4K floating -point BASIC in ROM, a 
cross assembler for 6802 develop- 
ment, and other utilities. Bare board 
with instructions $25, $75 for parallel 
I/O kit, or $150 wired and tested. Ad- 
dress: Star Kits. Box 209, Mt. Kisco, 
NY 10549. 

Terminal for the Blind. Total 
Talk is a computer terminal that con- 
verts data into full -word synthetic 
speech. It consists of a keyboard, two 

processors, a CRT screen and speech 
synthesizer. Phonetic characters plus 
rules for enunciation are fed into the 
synthesizer and the product is clear 
synthetic speech for a blind computer 

operator. The operator can listen to a 
page, a selected line, or a single word. 
Speech rate can be set between 45 and 
720 words /minute with pitch, tone, 
and volume adjustable. $5,995. Speak 
Easy is a subset of Total Talk without 
the editing and cursor control capabil- 
ities. $4,000. Address: Maryland 
Computer Services Inc., 502 Rock 
Spring Ave., Bel Air, MD 21014 (Tel: 
301- 879 -3366/838- 8888). 

Scrub -A- Daisy. This print -wheel 
cleaning system is to be used with 
Daisy, Diablo, Qume, and Wang print 
wheels, as well as IBM word processor 
and mag card wheels. The cleaner re- 
moves ink, carbon, dirt, and static ac- 
cumulations from the wheel charac- 
ters. It comes in a self -storing contain- 
er. $13.95. Address: Vikor Company, 
Inc., 51 Lake St., Box 3123, Nashua, 
NH 03061 (Tel: 603 -889 -8530). 

Software 
picoFORTH for the 1802. pico- 
FORTH, a subset of polyFORTH, is 
available for the 1802 (disk or 
PROM) and the 8080. It can be up- 
graded at any time with the Source, 
Target Compiler, or Multitasker, to 
full polyFORTH. A File Management 
option package is also available. In 
addition to the current versions, pico- 
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ORDER DESK: 800 - 325 - 0101 
In addition to the broadest line of digital integrated circuits offered anywhere, 
I.CC. offers the complete line of products from the following well known 
manufacturers of electronic components and subsystems. 

I.C.C. has ill stock the complete line of AP Products, including 
the Poweraces, ACE Circuit Evaluators, Su enStri s 

. 
DIP 

Jumpers, PC Board Connectors, and even the NEW Hobby Blox. If 
AP makes it, we have it in stock for immediate delivery. And, best 
of all, our Volume Discount is applicable to all of them. 

O.K. Machine & Tool has one of the widest line of 
products for wire wrapping, and the associated 
accessories. These high quality, yet low cost, compo- 
nents include: manual and battery -operated wrapping 
tools, wire dispensers, Just-Wrap® units, circuit 
boards, etc. The entire line is available from I.C.C. 

V Ac 

ók 
Vector is The name in breadboarmng, and 
I.C.C. has the widest range of Vectorbords, 
Experimenter's Boards, Vector Pins, Termi- 
nals and Wrap Posts, Wrapping Tools, and 
blank Microprocessor Boards for virtually 
every brand of Microcomputers. 

The entire range of 5' and 10 %,'. and )6 watt, type RCR 
Md -Grade resistors manufactured by Allen-Bradley and 
Stsckpole is available from I.C.C. The established reliability 
levels of 0.01% (Orange fifth band) - 0.001% (Yellow fifth 
band) failures per thousand hours of operation at 50% rated 
wattage is your assurance of trouble-free circuit performance. 

Pre-Cut and Pre -Stripped (1" from each end) 
No. AWG 30 wrapping wire in ten colors (Blk, 
Brn, Red, Org, Yel, Grn, Blue, Vio, Gry, and 
Wht) and in fifteen different lengths from 1" 
to 15" in four packages (50, 100, 500, and 
1000) are available for low cost, yet fast and 
reliable circuit and back -panel wriring. 

wrapping 
wire 

VOLUME DISCOUNT SCHEDULE STANDARD SNIPPING CHARGES 

0 5:499 ,05,00 
5 2500 $ 9999 SS rar 

Gr 5e9999 :5S5 r5t 
2500,4999 

ro 594 99 .0,050 
W 505090 iFSS Sr00Warrd Ud NOCHARGE 

S17000055dUn 55S5 25* 
Owaingm U. 5 rra F,nr 01aa Mad or UPS 

INTERNATIONAL COMPONENTS 
CORPORATION 

P. O. BOX 1837 

COLUMBIA, MO 65205 PHONE: (314) 474 -9485 
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Beckman brings a 

ew dimension to hand held 
Digital Multimeters 

True RMS capability 
at an affordable price 

Nov, you can measure the exact power content 
of any signal - regardless of waveform. Beckman 
delivers the new TECHTSt 330 multimeter with 
true RMS capability and many more fine 
performance features for just $210. 

Unlike most multimeters calibrated to read only 

the true power content of sine waves, the 
TECH 330 extends its true RMS capability to 
give you accurate readings of both sine and 
non -sine waveforms. 

True RMS makes a significant difference in 

accuracy when measuring switching power 
supplies, flyback power circuits, SCR or TRIAC 
controlled power supplies or any other circuit 
generating a non -sine signal. 

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

Measurement Comparison Chart 

Waveforms 
(Peak = I Volt) 

Average 
Reepondtng 

Meter 

Beckman 
TECH 330 

Correct 
Reading 

Sine Wave 
9707V 0.707V 0.707V 

Full Wave Rectified Sine Wave 

0 
0 298V 0 707V 0.707V 

Hall Were Rectified Sine Wave 
0382V 

0 

0.500V 0.500V 

Square Wave - - , . , - , - - - - - 1 110V 1.000V 1.000V 

Triangular Sewtooth Wave 
¡ 0.545V 0.577V 0.577V 

You also get 0.1% basic dc accuracy, Instant 
continuity checks, 10 amp current ranges, a 

separate diode test function, 22 megohm dc input 
impedance, and an easy -to -use rotary switch. 

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

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

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

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

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

BECKMAN 
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ompute,rs 

FORTH will soon be implemented for 
the 8086, 6800, and LSI -11 systems. 
$495. Address: FORTH, Inc., 2309 
Pacific Coast Hwy, Hermosa Beach, 
CA 90254 (Tel: 213 -372 -8493). 

Stars on Your Screen. Comp -U- 
Sky is a high -resolution graphics pro- 
gram for Apple computers that inter- 
acts with the user via text and game 
paddles to locate, identify, and pro- 
vide information on stellar objects. It 
requires 48K of memory, Applesoft in 
firmware, and one disk drive. It pre- 
sents a display of eight directions and 

directly overhead. The viewing "eye" 
can be changed from the North Pole 
to a South Sea isle. The program ad- 
justs for latitude and longitude, view- 
ing time and date, including earth 
precession. Right ascension and decli- 
nation are provided for all objects in 
the tables. Constellations, planets, 
sun, moon, and stars are presented in 
high- resolution graphics. A calcula- 
tion utility is provided for performing 
equatorial, ecliptic, horizontal and 
precession conversions. $39.95 on 
diskette. An advanced version having 
multiple star tables is $79.95. Ad- 

You can extend the useful- 
ness and data entry speed 
of your computer by giving it 
the graphics and menu ca- 
pabilities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
meric information by merely touching 
printed letters on a menu, or enter order or 

inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One comes 
complete with stylus, spe- 
cially designed plug -in 
interface and power 
supply. 

If you don't have a digi- 
tizer, you are restricting 

your computer's abilities. We'll gladly 
send you a list of distributors who have the 
Bit Pad One. 

lb: 
ll 

a 

ItnC 

âunyxagfQ dúá 
35 Brentwood Avenue, Fairfield. 
CT 06430, (203) 384 -1344 

Now, Bit Pad One 
digitizer makes it easy to add 
graphics capability 
to your computer! 
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dress: Scharf Software, Box 18445, 
Irvine, CA 92713 (Tel: 714 -557- 
9206). 

Heath Source Codes. The Heath 
Company is offering source codes for 
its internally developed systems soft- 
ware and firmware. Source codes re- 
leased include Cassette Assembler, 
Debugger, Editor, BASIC, and 
HDOS. Also being offered are firm- 
ware for the H -17 and H -89 disk con- 
trollers as well as the firmware used 
by the H -19 terminal. $25 per listing, 
except HDOS at $195. The H -19 
code includes code on diskette and 
character generator ROM. All prod- 
ucts remain copyrighted. Address: 
Heath Company, Dept. 350 -390, Ben- 
ton Harbor, MI 49022. 

Pencil Sharpener. This program 
(Pencil Sharpener) turns the powerful 
Electric Pencil II into a complete 
word processing system. A letter or 
announcement is created using the 
Pencil and saved on disk. The Pencil 
Sharpener is told the name of the data 
file that contains the names, ad- 
dresses, phone numbers, order infor- 
mation, etc. The Sharpener will then 
replace key words in the letter with 
the appropriate items of information 
and print a personalized letter using 
the Electric Pencil. Hundreds of let- 
ters can be processed. It also includes 
utility routines to set up data files 
using standard mailing list or BASIC 
programs, You can even configure 
your system to print subscripts, super- 
scripts, dual fonts, etc. $195. Address: 
Software Hows, MicroDaSys, Box 
36275, Los Angeles, CA 90036 (Tel: 
213- 731- 0877). 

Durango F -85. CP /M for the Du- 
rango F -85 system can support up to 
four floppy drives and enables this 
system to accept BASIC, COBOL, 
PASCAL, word -processing systems, 
communication software such as 
BSTAM, and almost all accounting 
packages. $170. Address: Lifeboat 
Assoc., 1651 Third Ave., New York, 
NY 10028 (Tel: 212 -860 -0300). 

Job Cost System. The "Project 
Boss" for the TI 99/4 computer is a 
disk -based program to assist the proj- 
ect manager and consultants on con- 
struction jobs in the financial man- 
agement of individual projects. Job 
cost, estimates, bids, or budgets can 
be prepared. The software allows a 
flexible accounting system for individ- 
ual jobs, and preparation of reports on 
the budget, costs to date, current esti- 
mated completion costs, and variances 
from the projected costs. The system 
requires three disk drives and a print- 
er. It is also available for the Apple 
and TRS -80. $94.95. Address: 
Charles Mann and Assoc., 7594 San 
Remo Trail, Yucca Valley, CA 92284 
(Tel: 714 -365- 9718). 
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Popular Electronics, Tests 

Song's 19"KV-1913/1914 

üilor TV 

Features a noise -free picture and convenient serviceability 

ACLOSE look at Sony's 1980- 
1981 TV receivers in comparison 

to Trinitron models of previous years 
reveals salutary changes. A typical 
example of this upgrading is seen in 
the intermediate 19 -inch KV -1913/ 
1914 chassis, which has a suggested 
retail price of $579.95. Unlike its pre- 
decessors, this chassis is amenable to 
servicing. Central to this serviceabili- 
ty is its single -board construction, 
with plug -in connections to the tuners, 
deflection yoke, audio section -and 
just about everything else. 

This chassis contains a half -dozen 
integrated circuits that provide fea- 

DECEMBER 1980 

tures such as noise cancellers in both 
sync and intermediate -frequency am- 
plifiers, a sharp band -skirt surface 
acoustic wave (SAW) filter, a pream- 
plifier between tuner and i -f's, and 
push -pull audio output. Only 23 dis- 
crete transistors are used throughout 
the entire chassis; seven are in the 
receiver's unitized tuners. High -volt- 
age holdown, sensible dc regulation, 
nonflammable resistors in strategic 
locations, and a 5- ampere line fuse 
appear to do a good job of overall pro- 
tection, too. There's even a power -on 
indicator. 

Sony's color -TV hallmark, the 

Trinitron picture tube, complete with 
three cathodes, four sets of grids, and 
four high -voltage plates for horizontal 
static convergence, is a prominent fea- 
ture in this receiver. In the past, the 
Trinitron required a fairly large para- 
bolic waveform synchronized with 
horizontal scan for dynamic conver- 
gence, which was added to the dc volt- 
age applied to the outer deflection 
plates. Now, apparently, horizontal 
static control on the high- voltage out- 
put assembly is pretty much dc, with 
vertical and horizontal dynamic con- 
vergence executed pr_ncipally by vari- 
able (ring) position magnets on the 
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video 

neck of the CRT and the deflection 
yoke itself. Also, the little purity mag- 
nets scattered here and there around 
the picture tube are no longer needed. 

The unified uhf -vhf tuner in this re- 
ceiver has twin 3SK76 r -f MOSFETs 
for U/V amplifiers, common -base uhf 
oscillator and diode mixer, and output 
driver. Automatic gain control (agc) 
and automatic fine tuning (aft) are 
equally applied to each. Sony, howev- 
er, clings to discrete voltage tuning via 
potentiometers, with no phase -locked 
loop (PLL) involved. 

THE simplified block diagram opposite 
shows signal flow and dc voltage ori- 

gins in the KV -1913 chassis. 
Video here is apparently envelope 

(diode) detected in /C201, since no tank 
circuit is evident, and is routed to the base 
of less- than -unity -gain amplifier/ driver 
Q202 for both chroma and luminance am- 
plifiers. On the way, broadband luminance 
passes through delay line DL301 so that it 

reaches blue, green, and red output ampli- 
fiers Q701, Q702, and 0703 at the same 
time as narrow -band recovered color does. 
These luminance signals are buffered and 
then LC and LR coupled to both contrast 
and "sharpness" portions of 1C301. 

Sharpness controls are ordinarily RC or 
RLC limiting networks that either roll -off 
high frequencies (and internal noise) or ac- 
tually change low- and high- frequency 
peaking to balance or compensate noisy 
conditions. Sony's system depends on 
RLC series- resonant networks with low - 
pass filtering in the IC sharpness amplifier. 
Gain of the sharpness amplifier is con- 
trolled by a variable dc voltage through the 
SHARPNESS potentiometer. These passive 
circuits, however, are separate from the 
3.58 -MHz trap (not illustrated) situated just 
before the luminance delay line. This high - 
pass, constant -K T network keeps chroma 
out of the monochrome channel but limits 
luminance bandpass at the CRT to 3 MHz. 
Contrast is subsequently gain -controlled by 
a PICTURE potentiometer that is ganged to 
the color control circuits, resulting in com- 
posite video passing into a dc- referenced 
black pedestal clamper (via the BRIGHTNESS 

control) and then to the RGB amplifiers. 
Chroma enters /C301 through a tuned 

bandpass transformer that permits 3.58 - 
MHz burst (color sync) and double -side- 
band -transmitted I and Q chroma to be pro- 
cessed by the bandpass amplifier between 
3.08 and 4.08 MHz. Chroma is phase 
shifted some 30° to the R -Y and B -Y 
axes, after which, it is detected and gain - 
controlled by an automatic color control 
(acc) circuit that derives its voltage swings 
from color -burst amplitudes and is, in turn, 
manually controlled by the potentiometer at 
pin 15. With no color information present, 
the automatic color killer (ack) conducts 
and cuts off the color output. 

Comments. This newly designed 
Sony receiver, including its curved - 
face Trinitron picture tube, is a full 
contender for the quality U.S. TV 
market. As can be seen in the top 
trace of Fig. 1, i -f bandpass is a full 
3.5 MHz (about 6 dB down at 4 
MHz) at the video detector. By the 
time we reach the CRT, however, 
bandpass has contracted to 3 MHz. 
This shows in the bottom trace, along 
with preshoots and overshoots from 
the video detector, the result of at- 
tempts to sharpen scene transitions. 

HOW IT WORKS 

The acc detector, ack pedestal clamp, 
and burst gate are all keyed by a horizontal 
sync pulse through pin 20. The automatic - 
phase control (apc) comparator circuit 
also keys in the same way, and develops a 
correction voltage from broadcast burst to 
correctly sync the 3.58 -MHz oscillator at 
3.579545 MHz. 

The HUE control (also dc) becomes an 
operator -selectable variable so that the 
3.58-MHz oscillator's phase reference out- 
put can be changed some 30° on either 
side of center setting to compensate for 
tint variations in broadcast transmissions. 
Red minus luminance (R - Y) and blue mi- 
nus luminance (B - Y) references, sepa- 
rated by a 70° to 90° phase- shifting net- 
work, then key the RGB - Y synchronous 
demodulators that develop all the large ar- 
eas of color required to produce saturated 
and pastel- shaded pictures. 

Luminance from the pedestal clamp next 
enters the RGB amplifiers, where it mixes 
with demodulated chroma and forms red, 
blue, and green outputs for the final power 
amplifiers and cathodes of the picture 
tube. During horizontal retrace, the RGB 
amplifiers are blanked to prevent noise and 
interference from reaching the screen. 

Following luminance, chroma, and other 
signal circuits, the next most important 
function in any TV receiver is synchroniza- 
tion, which is accomplished in this receiver 
by 10501. 

In this receiver, the sync separator and 
another noise canceller are supplied di- 
rectly from the Q202 video amplifier, 
whose output goes to 1C301 and the video 
sync separator and horizontal automatic - 
frequency control in 10501. Diode D501 
samples and conducts some of the hori- 
zontal pulse from flyback transformer T501, 
delivering this to the horizontal sawtooth 
generator, which generates a voltage 
ramp. Incoming horizontal sync pulses 
"ride" this ramp positively and negatively 
so that the horizontal frequency control 
supplies a dc correction voltage to the hor- 
izontal oscillator to keep it operating at 
15,734 Hz and in phase with the transmit- 
ted signals. 

The vertical sync separator integrates 
the much slower vertical sync pulses 
through an external RC network and times 

Dc voltage regulation for the 
+ 135- and 12 -volt sources is very ac- 
ceptable, but at 90 %, high voltage is 
not quite as stable. The audio section 
performed well. Its limits ( -3 dB 
points) are 100 Hz and 8 kHz, with 
some boost in evidence between 100 
Hz and 1 kHz. Input power for the 
entire set (some 70 watts with signal 
inputs) is considerably lower than the 
average 90 to 110 watts drawn by 
U.S. receivers. The 46 -dB measured 
signal /noise ratio is also remarkable 
and is a major reason why Sony's 3- 

the vertical oscillator so that it maintains a 

59.94 -Hz repetition rate. Vertical hold and 
size controls are simply dc biases for their 
respective oscillator and amplifiers. The 
ensuing sawtooth generator aids in charg- 
ing and discharging a capacitor to form a 
direct -drive ramp for the discrete vertical 
output, which has pincushion correction 
built into the sweep via Q503 and T502. 
Vertical outputs drive the vertical deflec- 
tion coils. 

Similarly, horizontal outputs deliver pow- 
er to horizontal deflection coils and hori- 
zontal output transformer to generate high 
voltage and the additional B+ voltages re- 
quired by the receiver. The 25 -kV anode 
voltage is developed through the series 
diodes in the secondary coils of the output - 
flyback transformer. From the lower wind- 
ings, an automatic brightness limiter moni- 
tors flyback current and places restraints 
on pedestal clamp gain in 1C301 to prevent 
runaway CRT -beam current. Current drive 
for the horizontal- output stage Q901 is pro- 
vided by T501. The 950 volts dc developed 
by D513 is used for CRT focus and screen - 
control adjust potentiometers on the CRT 
board. These voltages are developed ini- 
tially as current pulses when the flyback 
cycle collapses. Then a damper diode 
across the horizontal- output transistor con- 
ducts and current reverses in T503, pro- 
ducing large pulses that are rectified after 
selection from the various flyback taps. 

High voltage, as shown, comes from the 
secondary and is rectified and used for 
both convergence (CV) and high voltages 
(HV). Low voltage in this receiver is ob- 
tained, after rectification and filtering, di- 
rectly from the ac line without use of an iso- 
lation transformer. As incoming ac passes 
through r -f suppression coils T601 (not 
shown), degaussing coils L901 and L902 
produce an electromagnetic field that re- 
aligns any disturbed flux in shadow or slot 
mask metals. After a few milliseconds, de- 
gaussing current heats up a temperature - 
dependent resistor (TDR) and is shut off. 
Then the bridge rectifiers conduct, giving a 
main output of + 135 volts, regulated by a 

pair of complementary series -pass transis- 
tors, a divider and error amplifier reference 
source that controls the discrete series - 
pass transistors. 
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video 
MODEL KV -1913/ 1914 RECEIVER LABORATORY DATA 

Parameter Measurement 

Tuner /receiver sensitivity 
(Min. signal for snow -free picture): 

Voltage regulation 
(Line varied from 105 to 130 V 

with r -f signal input): 
Luminance bandpass at CRT: 
S/N at CRT: 
Horizontal overscan: 
Audio bandpass (3 dB down): 

Chassis power requirements 
(signal applied): 

vhf: -64 dBm 
uhf: -56 dBm 
Low voltage: 12-V supply -99% 

135 - V supply -95% 
25 -kV supply -90% High voltage 

3 MHz 
46 dB 
16% 
1 Hz to 7.8 kHz (boosted 

between 100 Hz and 1 kHz) 
70 W 

HOBB'8LOX 
The modular, cir 
building 

Bcareful. Be s Your hobby 
bout to become an obsession. 

For a free catalog and the 

name of your nearest Hobby - 

Blox dealer, call Toll Free 

800 321-9668. In call 

collect (2161354-2101. 
g 

©AP PRODUCTS INCORPORATED 
1980 

The 14 mo H 
solderless, 

obby BIoX M system 

are color -coded and 
faster 

indexed. Projects go 

For the beginner, there are two 

starter packs. One for inte- 

grated circuits, one for discrete 

components. 
Each has its own 

10 project booklet. 
glox, 

Once you get into Hobby get 

look out. You're going to 

hooked. 
Free Project -of- the -Month to Hobby -Blox purchasers! POPULAR ELECTRONICS 

CIRCLE NO. 4 ON FREE INFORMATION CARD 

A P PRODUCTS INCORPORATED 
9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
12161354 -2101 
7WX 810 -425 -2250 

n Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 D -7031 Weil 1 W. Germany 

MHz CRT bandpass can compete 
with other receivers that have some- 
what better color and wideband lumi- 
nance response. To the eye, the pic- 
ture appears exceptionally clean. 

As for color, the video- detector and 
CRT waveforms (Fig. 2, upper and 
lower traces, respectively) are repre- 
sentative of what you should find be- 
tween 3.08 and 4.08 MHz -the I and 
Q shifted to R - Y, B -Y 0.5 -MHz 
(2 X) double sidebands. There's no 
undue oscillation. Sine waves out of 
the video detector are well- formed 
with adequate separation, and the mi- 
nor "garbage" in the 3.08 -MHz left 
portion at the CRT is within normal 
bounds. The vector in between, how- 
ever, isn't as uniform as it might be, 
especially with respect to symmetry. 
The first, second, and ninth petals, 
starting from top left, should ideally 

MULTIBURST 

-Wet. i -i I--i tlli1 ="`x= 

4 MHz 
t 

1-4 
-4 

il CRT 

Fig. 1. l -f bandpass at video 
detector is a full 3.5 MHz but 
only 3 MHz at the CRT. 

Fig. 2. Swept chroma at video 
detector and output 
vector representation. 

be as oval as the other seven. The 
angle of demodulation between the 
third (R - Y) and sixth (B - Y) 
petals seems to be just a little more 
than quadrature (90° ). This will tend 
to spread fleshtones somewhat more 
than usual. One point in the KV -1913 
receiver's picture reproduction that 
we observed is that, when the reds are 
excited by NTSC or gated- rainbow 
generators, they tend toward orange 
rather than the pink tones. This possi- 
bly results from different tube phos- 
phors often used in Japanese sets. 

On the positive side, this chassis 
shows excellent convergence (the 
Trinitron tube, of course) and good dc 
restoration, the latter providing good 
"blacks." Furthermore, the 14 -posi- 
tion finger -touch tuner is particularly 
convenient. -Stan Prentiss 
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WHY CUT? WHY sTaIP?wxv SLIT? 
WHY NOT.. 

JUST w 
w 

AWG 30 Wire 
.025" Square Posts 

Daisy Chain or Point To Point 
No Stripping or Slitting Required 

...JUST WRAP TM... 

Built In Cut Off 
Easy Loading of Wire 

Available Wire Colors: 
Blue, White, Red & Yellow 

traditional Wire - Wrapping 

WIRE 
WRAPPING 
TOOL 

JUST WRAP Wire - Wrapping 

U.S.A.,FOREIGN 
PATENTS PENDING 

JUST WRAP TOOL WITH ONE 50 FT ROLL OF WIRE 
COLOR PART NO. U.S. LIST PRICE 

BLUE 
WHITE 

YELLOW 
RED 

JW 1 B 

JW l W 
JW 1 Y 
JW1R 

$14.95 
14.95 
14.95 
14.95 

REPLACEMENT ROLL OF WIRE 50 FT. 

BLUE 
WHITE 

YELLOW 
RED 

R JW B 

R JW W 
R JW Y 
R JW R 

$ 2.98 
2.98 
2.98 
2.98 

JUST WRAP- UNWRAPPING TOOL 

JUW1 $ 3.49 

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

*MINIMUM BILLING $ 25.00 /ADD SHIPPING CHARGE $ 2.00 /NEW YORK CITY /STATE RESIDENTS ADD APPLICABLE TAX. 
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Bearcat® SCANNER 
SALE!! 

CHECK OUR PRICES AND YOU WILL 
SEE WHY FOR THE PAST 10 YEARS WE 

HAVE SOLD THOUSANDS OF SCANNERS 
EVERY YEAR TO SATISFIED CUSTOMERS 

ACROSS THE USA. 

Bearcat® _rin 

only $33699 
Bearcat 250 AC /DC Digital Crystalless Scanner -6 Bands -50 Channels $259.99 
Bearcat 220 AC /DC Digital Crystalless Scanner -7 Bands with Aircraft -20 Channels 259.99 
Bearcat 300 AC /DC Digital Crystalless Scanner -7 Bands with Aircraft -50 Channels 336.99 
Bearcat 3 Hi -Lo Crystal Scanner- AC /DC -8 Channels 105.99 
Bearcat 12 Hi -Lo UHF Crystal Scanner -AC /DC 5 Band -10 Channels 114.99 
Bearcat 4 -6 Thin Scan Hi -Lo UHF Pocket Scanner -6 Channels 114.99 
Bearcat SPHL Hi -Lo 4 Channel Pocket Scanner 94.99 
Bearcat 160 Digital Crystalless Scanner -AC only -5 Band -16 Channels 189.99 
Bearcat 210 Digital Crystalless Scanner- AC /DC -6 Band -10 Channels 199.99 
Bearcat 5 Crystal Scanner -AC only -8 Channels -4 Band 89.99 
Bearcat 211 Digital Crystalless Scanner -6 Band- AC /DC -18 Channels 224.99 
Bearcat 210 XL AC /DC Digital Crystalless Scanner -6 Band -18 Channels 214.99 
FBE -Betty Bearcat Frequency Directory Eastern USA Edition 12.95 
FBW -Betty Bearcat Frequency Directory Western USA Edition 12.95 
Bearcat SP50 AC Adapter for Pocket Scanners . 8.99 
Bearcat SP51 Battery Charger for Pocket Scanners 8.99 
B -7 Package of 4 Double AA Ni -Cad Batteries for SPHL 7.99 
B -4 Package of 4 Triple AAA Ni -Cad Batteries for Thin Scan 9.99 
B -5 Replacement Memory Battery for BC210 3.99 
Bearcat A -20 Replacement Telscopic Antenna for Base Scanners 4.95 
Monitor Crystal Certificate for all Crystal Scanners 2.95 
Bearcat B -45 External PA Speaker 14.99 
Bearcat SP -58 Carrying Case for Thin Scan 11.99 

Bearcaf 880 

only 
$25999 

Order direct from this advertisement. Major credit cards accepted (min. 
$15.00), COD's $2.00 extra. Add $3.00 per scanner shipping charge - 
$1.50 minimum for accessories. Certified checks, credit card, and COD 
orders shipped same day. Personal checks allow 3 weeks for clearance. 
All orders shipped by United Parcel. NYS residents add 7% sales tax. 
Shipping charges additional outside continental 48 states. 

SEND NAME & ADDRESS FOR 
FREE CATALOGUE WITH FULL DESCRIPTIONS 

SCANNER WORLD, USA 
10 New Scotland Ave. 

Albany, New York 12208 
518- 436 -9606 
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Hitachi D -3300M Stereo Cassette Deck 
Features Automatic Tape Response System 
to set optimal recording parameters 

THE Hitachi D -3300M is a three - 
head, two -motor cassette deck fea- 

turing the microprocessor- controlled 
ATRS (Automatic Tape Response 
System) developed by Hitachi and 
used in a slightly different form in 
its top -of- the -line Model D- 5500M. 
Although some of the convenience 
features of the D -5500M have been 
deleted from the lower -priced D- 
3300M, in their essentials the two ma- 
chines are very much alike. 

The D -3300M has metal -tape re- 
cord /play capability, a double Dolby 
system for monitoring off the tape 
with correct frequency response and 
noise levels, solenoid- operated tape 
transport functions, and fast -acting 
fluorescent peak -level indicators that 
hold readings above 0 dB for an ex- 
tended time. 

Some unusual operating modes, 
such as auto rewind PLAY /STOP, are 
found in the recorder. It can be set to 
automatically rewind a tape at the 
end of play and stop when the begin- 
ning has been reached or go into PLAY 
and repeat the tape indefinitely. 
There is also a conventional memory 
rewind that stops the tape when the 
index counter returns to a 000. The D- 
3300M can be controlled from an ex- 

ternal clock timer in the power line for 
unattended recording or playback. 

The Hitachi D -3300M is 17 "W X 
10 "D X 61/2 "H and weighs 181/2 

pounds. Suggested list price is $700. 

General Description. In most re- 
spects, the front -loading D -3300M 
presents a conventional appearance, 
with light touchbuttons below the cas- 
sette door controlling the transport 
through solenoids. Colored lights 
above the buttons show the selected 
mode of operation. A REC MUTE but- 
ton kills the incoming signal to the 
recording circuits while it is held 
This allows material to be convenient- 
ly deleted from a recording. 

Although they are electrically and 
magnetically distinct, the record and 
playback heads of the D -3300M are 
housed in a single case. Separate line 
and microphone input record -level 
controls are provided, and the two 
sources can be mixed. Each control is 
actually a pair of clutch -coupled po- 
tentiometers for individual channel - 
level adjustment. Playback level is 
controlled by a single knob. 

The fluorescent peak -level indica- 
tors-a pair of horizontal lines 
formed of closely spaced luminous 

segments -are calibrated from - 20 
dB to +6 dB and respond very rapidly 
to program peaks. Pressing PEAK 
HOLD causes the maximum level 
above 0 dB to be displayed until the 
button is pressed a second time, or the 
recorder is shut off. 

Most novel among features of the 
Hitachi D -3300M is the Automatic 
Tape Response System (ATRS). To 
use it, one first selects the basic tape 
type by pressing one of four pushbut- 
tons. They are marked UD -ER (NOR), 
UD -EX (CrO2), FeCr, and METAL. In 
general, ferric tapes will use the NOR 
setting, while ferricobalt or chromi- 
um- dioxide tapes take the CrO2 set- 
ting. A green light in the center of 
each button glows when it is active. 

Next the machine is put into the 
REC mode and the button marked 
TEST is pressed. The automatic test se- 
quence begins and, after about 10 sec- 
onds, the tape rewinds to the start of 
the test section and the machine stops. 
At this point, the red light in the cen- 
ter of the TEST MEMORY button comes 
on, signifying that optimal parame- 
ters of bias, record level, and equali- 
zation are stored in the computer's 
memory. If desired, the recording can 
be made without further use of the 
ATRS controls. The data is retained 
in the memory, even with power off, 
with the aid of two silver cells. 

Alternatively, one can store the 
computer- derived information in a 

(Continued on page 130) 
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At CIE, you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air 
conditioning, service cars or install heating systems - 
talk to some other school. But if you're serious 
about electronics... even earning an Associate Degree... 
come to CIE -The Electronics Specialists. 

ieP 
Special Projects Director 

Cleveland Institute of Electronics 

POPULAR ELECTRONICS 
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My father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes 
-to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds -then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas - and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world- famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely ... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In f tct,dcpcnding on the course 
von take, you'll do most of the basic 
things professionals do every day - 
even use a Digital Learning Laboratory 
to apply the digital theory essential 
today to keep pace with electronics 
in the eighties. 

DECEMBER 1980 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take . . 

and pass... the government - 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics -and it can be a 
valuable credential anytime. 
Associate Degree 

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

Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

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

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

Pattern shown on oscilloscope screen is simulated. 

'CIE 
I , 
I , Address Apt 

Cleveland Institute of Electronics, Inc. PE -28 

1778 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

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

Print Name 

, 
, 

S 

City 

State Zip 

Age Phone (area code) 

Check box for G.1. Bill information: L Veteran 

Mail today: 
Li Active Duty 

RE-83 
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Frequency- response curves for four different types of tape. 

(Continued from page 125) 
memory assigned only to the tape - 
type button that was used for the 
ATRS operation. This releases the 
TEST MEMORY for use with another 
type of tape. To load this data into the 
regular memory, it is only necessary 
to press in TEST MEMORY and the adja- 
cent MEMORY button in that order, 
holding both in and releasing TEST 
MEMORY first. From that point on, 
touching the tape type button will op- 
timize the recorder for that particular 
tape formulation. The information as- 
signed to each button can be changed 
at any time by running another tape 
through TEST and loading the TEST 
MEMORY into MEMORY. 

A window next to the buttons con- 
tains red lights that illuminate in rap- 
id sequence to show which test fre- 
quency (1, 7, or 15 kHz) is being used 
at any time during the ATRS opera- 
tion. A fourth light (BATT) shows that 
the memory batteries are installed 
and operating properly; if the bat- 
teries become weak or are absent, this 
light flashes. 

In the automatic test, the computer 
first records a 1 -kHz standard level 
tone on the tape and checks the play- 
back level. If the primary tape selec- 
tion is incorrect, or if the leader tape 
is passing over the heads, the red light 
in the TEST button flashes, indicating 
an error. 

If the correct tape type has been 
selected, the machine's logic circuits 
vary the bias current in 32 steps, not- 
ing which value gives the maximum 
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playback level as the bias is increased, 
and again as it is decreased. The aver- 
age of those two bias values is stored 
and used for the following tests. Next, 
the recording level is varied in 32 
steps (0.25 dB per step) to find the 
value that gives a correct playback 
level at 1 kHz. Then, frequencies of 7 
kHz and 15 kHz are recorded in turn, 
with the computer adjusting equaliza- 
tion in 32 steps to obtain uniform out- 
put at all three frequencies. 

Since there is some interaction be- 
tween these adjustments, the entire 
process is repeated two more times be- 
fore the parameter settings are stored 
in TEST MEMORY. During the tests, the 
turns of the tape hubs are monitored 
by the computer so that the tape is 
rewound to where the test began. 

When the stored data is transferred 
to the individual tape memories, it is 
available at any time the associated 
buttons are pressed. This transfers the 
information in 5 -bit data units to the 
peripheral circuits, establishing bias, 
level, and equalization. 

Although the D -3300M lacks the 
wireless remote -control feature of the 
D- 5500M, it has an optional cable - 
connected remote -control unit that 
operates all the transport functions. 

Laboratory Moasuramants. For 
our bench tests we used Maxell UD- 
XLI for NOR, Maxell UD -XLII for 
Cr02, Sony Duad for FeCr, and TDK 
MA-R for metal tape. Frequency re- 
sponse at -20 dB was virtually iden- 

tical for all the tapes, typically ± 2 dB 
from 35 to 20,000 Hz, with a slightly 
depressed output above 10 kHz and a 
falling response below 50 Hz. Differ- 
ences between the tapes became more 
apparent in measurements taken from 
a 0 -dB record level. Here, the two 
Maxell tapes showed a falling re- 
sponse above 8 kHz, which intersected 
the -20 -dB response curve between 
15 and 20 kHz. The Duad tape re- 
sponse began to fall off at 4 kHz, but 
it did not meet the -20 -dB curve un- 
til 18 kHz. Not surprisingly, the TDK 
MA -R metal tape was. flat to 10 kHz, 
falling off moderately to -8 dB at 20 
kHz, where it was till 12 dB above the 
-20 -dB response. 

Dolby tracking was fairly good at 
levels of -20 and -30 dB, with re- 
sponse changing by no more than 2 dB 
at any frequency when the Dolby sys- 
tem was turned on. At -40 dB the 
tracking was nearly perfect. The 
switchable MPX filter had no effect 
on the response up to 15,000 Hz, but 
attenuated the 19,000 Hz response by 
at least 30 dB. 

Playback frequency response was 
measured with BASF (DIN) and 
TEAC 116SP test tapes (for the 120 - 
and 70- microsecond playback charac- 
teristics respectively). Both responses 
were well within ± 1 dB over the full 
range of the tapes (from 30 or 40 to 
10,000 Hz). 

A 0 -dB recording indication re- 
quired a line input of 71 to 72 mV at 1 

kHz, the corresponding maximum 
playback level was between 0.49 and 
0.70 V, depending on the tape (the 
Duad gave the lowest output and UD- 
XLI the highest). Microphone sensi- 
tivity for 0 dB was 0.82 mV; overload 
occurred at 62 mV. 

Third -harmonic distortion in the 
playback of a 1 -kHz tone recorded at 
0 dB was between -37 and -44 dB 
(1.4 to 0.63 %) depending on the tape. 
Metal tape gave markedly lower dis- 
tortion than any of the others. The 
input level that gave 3% distortion in 
the playback was about +2 to +2.5 
dB for the ferric tapes, +5.5 dB for 
the Duad tape, and +6.5 dB for metal 
tape. Referred to that level, the un- 
weighted signal -to -noise ratio (S /N) 
in the output was 54 to 55 dB with all 
the tapes except UD -XLI (NOR) 
which measured 50.5 dB. Using the 
Dolby system and CCIR /ARM 
weighting, the NOR tape gave a 60.5 - 
dB S/N reading; UD -XLII, 64.5 dB; 
metal, 65.8 dB; and the Sony Duad 
(FeCr), 66.7 dB. Noise increased by 
only 2.5 dB through the microphone 
input at maximum gain. 

The fluorescent "meters" respond- 
ed with exactly correct "vu" ballistic 
characteristics, and their 0 -dB indica- 
tions corresponded with the 200 - 
nWb/m standard Dolby level. Tape 
speed was 0.75% slow, and in the fast - 
wind speeds, a C60 cassette was 
moved from one end to the other in 92 
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seconds. Flutter was extremely low, 
meeting Hitachi's specification of 
0.023% wrms. A weighted peak 
(CCIR) reading reached 0.04 %. 
These are excellent flutter data. 

Usr Comment. The short ATRS 
cycle time of about 10 seconds makes 
it perfectly practical to use it before 
making any recording, instead of us- 
ing a set of previously stored data in 
one of the tape memories. This also 
has the advantage of compensating 
for any possible batch -to -batch differ- 
ences in tape properties. 

One demanding test of a cassette 
deck's fidelity is to record FM tuner 
interstation noise and compare the 
playback with the incoming signal. 
This had to be done via the amplifier's 
tape monitor switch, since the 
"source" playback from the tape deck 
was slightly brighter than the incom- 
ing signal. Playback from the D- 
3300M was almost perfectly accurate 
with UD -XLII tape, even at a -6 -dB 
recording level -and very nearly as 
good at 0 dB! UD -XLI performed 
nearly as well. Sony Duad gave a dis- 
tinctly duller sound than either ferric 
tape in this test, and the TDK MA -R 
playback was slightly brighter than 
the incoming signal, even at levels of 0 
dB or higher! This recorder proved it- 
self capable of making highly accu- 
rate recordings of just about any pro- 
gram one might encounter. With re- 
cords and FM broadcasts, it was audi- 
bly perfect in its reproduction of the 
original program. 

Although everything on the D- 
3300M worked with total smoothness 
and freedom from "bugs ", one must 
practice with this machine in order to 
use it with confidence. For example, 
the procedure for making the ATRS 
alignment and storing it in memory is 
not at all obvious from the control 
markings. It is necessary to read the 
manual and make a few trial runs to 
render it as automatic for the operator 
as for the recorder. Also, the opera- 
tion of the PAUSE button is somewhat 
unusual. A momentary touch on the 
button stops the tape, without disen- 
gaging RECORD if it is in use. Howev- 
er, to release PAUSE, the "play" button 
must be touched. It is not necessary to 
use REC simultaneously, since the ma- 
chine's logic system will remember 
that it was in the recording mode. 

Since Hitachi's introduction of 
ATRS, similar systems have appeared 
in some competitive machines. All the 
others we have seen sell for more than 
the D- 3300M, and to our knowledge 
none can top its performance. This is 
an excellent recorder that eliminates 
tape characteristics from the record- 
ing equations. Essentially, the only 
differences between tapes as far as the 
D -3300M is concerned are minor 
variations in residual noise. -Julian 
D. Hirsch 
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computers 

Popular Electronics Tests 

Ohio Scient ics Challenger 
Model C4P-MF Microcomputer 

ON ITS capabilities alone, Ohio 
Scientific would have been justi- 

fied in naming the Challenger Model 
C4P -MF microcomputer the "I /O 
Machine." An outgrowth of the basic 
Model C4P, a $698 computer, the MF 
version reaches new dimensions of 
utility through its numerous input/ 
output provisions and other useful 
special features. 

The rear panel tells much of the 
story. It has 16 parallel I/O lines, RS- 
232 ports for a 300 -baud modem and 
a 300/1200-baud printer, an interface 
for fire and intrusion detectors, a real - 
time clock, and an accessory bus con- 
nector for an external 48 -line I/O 
board, PROM blaster or whatever. 
And there's a GT option that nearly 
doubles the C4P -MF's speed, which is 
already twice that of the basic C4P. 
Also, the C4P -MF uses a mini -floppy 
for mass storage, in contrast to the 
cassette used in the C4P. In addition, 
the computer has keypad interfaces, 
joystick interfaces, voice and music 
generation, a built -in audio amp, an 
ac remote -control interface, and a 
full -color display system. 

As it comes, the C4P -MF incorpo- 
rates a single mini -floppy drive (with 
BASIC on disk) and a minimum of 
24K of RAM. Moreover, it can be 
expanded to 48K RAM and two mini - 
floppy drives. With its 53 -key key- 
board, the computer main frame is no 
larger than an office typewriter 
(171/2" W X 161/4 "D X 4'/2 "H). The 
disk drive measures 141/2 "W X 10 "D 
X 41h" H. Suggested retail price is 
$1799 for the 24K version, $2199 for 
the 48K version. 

Hardware Description. The C4P- 
MF is built around a 6502A micro- 
processor, the same one used in the 
PET, Atari and Apple computers. 
This CPU is known for its speed and 
somewhat limited addressing modes. 
In the OSI system, the clock rate is 2 
MHz, slowed to 1 MHz during cycles 
that reference the monitor ROM. 

In its minimal configuration the 
Challenger contains 24K bytes of 
RAM. When the video display acces- 
sory is included, an extra 2K bytes is 
added to manage the screen. Since the 
display area is memory mapped, it 

can be addressed as part of the main 
memory and used by programs. OSI 
advises that this will "mess up the dis- 
play." The 24K of RAM resides on a 
separate pc board and is implemented 
in 2114 static RAM chips. Static 
RAM chips are not prone to the soft 
errors sometimes found in dynamic 
RAM chips. Therefore, circuitry for 
error detection and correction is not 
required. A socket for a 2716 
EPROM, the largest the address lines 
can handle, is provided on the CPU 
board. 

Mass Storage. A 5'/4" disk drive 
using single- sided, single- density, 
soft -sectored (one index hole) disk- 
ettes provides mass storage for the 
C4P -MF. Each diskette can hold 
79,872 bytes, and a second drive can 
be added as an option. No cassette 
interface hardware is provided. 

Display. A raster -type, convention- 
al TV scan is used. The composite vid- 
eo output from the computer is 1 volt 
peak -to -peak. Source impedance is 
about 22 ohms, and the manual rec- 
ommends the use of a high -input im- 
pedance monitor. The display is 
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organized as 64 characters per line, 
and 32 lines per screen. Under soft- 
ware control, the number of charac- 
ters per line may be reduced to 32 for 
better legibility on an unconverted TV 
receiver. The position of the display 
on the raster is fixed, and although a 
good horizontal margin is left, the ver- 
tical margin is not enough to prevent 
the top line from appearing "above" 
the viewable screen. Some slight ring- 
ing and overshoot can also be ob- 
served in the display. 

Characters are created in a matrix 
eight dots by eight lines with the low- 
est cell line blank, except when a de- 
scender is used. As the lowest cell line 
abuts the topmost line of the charac- 
ter cell below it, the descender will 
merge into the character below. Com- 
mas and semicolons do not project be- 
low the baseline of their cells. 

The dot rate of 13.5 MHz requires 
a monitor video bandwidth of 6.75 
MHz for optimum display of 64 char- 
acters per line. Such a bandwidth is 
usually available from a monochrome 
monitor and modified TV receivers in 
which the 3.58 -MHz (chroma) and 
4.5 -MHz (sound) traps have been by- 
passed or disabled. 

Of the total of 256 characters (in- 
cluding space) contained in the char- 
acter- generator ROM, 96 comprise 
the full ASCII alphanumeric set. The 
remaining 160 are patterns that can 
be combined to create graphics. No 
software -writable character set is 
available, and no hardware is pro- 
vided for cursor generation. BASIC 
uses an underscore character that 
cannot co -exist with another charac- 
ter. A cursor effect is possible by set- 
ting a color over one or more charac- 
ters. This is subject to the limitations 
imposed by the color subcarrier 
(which can produce an annoying "dot 
crawl" over a monochrome display). 

The C4P -MF can, under software 
control, be set to a color display mode, 
in which each character position has a 
four -bit color number (in memory) 
associated with it. Three of the bits 
specify the color (any of seven hues, 
black, or the hue overlaid with black), 
while the fourth bit specifies whether 
the character or the background is to 
assume the specified color. If the vid- 
eo assumes the color, then the back- 
ground becomes black, and vice versa. 
Colors may be used in any order de- 
sired. The color of the rightmost char- 
acter background is continued to fill 
the screen as the background color for 
the entire raster. 

This background color extends 
right up to the following horizontal 
sync pulse, which, at a width of 4.5 

µs, is within NTSC specifications. At 
variance with the NTSC specifica- 
tion, the 3.58 -MHz color- reference 
burst starts right at the trailing edge 
of the horizontal sync pulse, rather 
than with the slight (380 -ns) delay 

specified by NTSC. Also, the color 
burst has its negative peaks rather 
than its zero level coincident with the 
pedestal (back porch) of the horizon- 
tal sync. Since the back porch is as- 
sumed to be the blanking level and 
there is no gap between the end of the 
burst and the video line, there is no 
blanking level "set -up" reference. In 
some receivers, this may cause poor 
operation of the sync, agc and chroma 
circuits. 

Keyboard. A 53 -key, typewriter - 
like keyboard is used in the C4P -MF. 
Layout is standard, with offset keys, 
sloped profile, and matte keytops for 
reduced reflections. Auto repeat is 
provided. 

Conventional alphanumerics use 42 
keys, 8 are used for control functions, 
and one is the "break" key that trans- 
mits no character, but instead resets 
the CPU. All keys are software de- 
fined and any number of them can be 
held down at once and detected. The 
keytops are not marked with control 
characters or characters such as left 
arrow, right arrow, at -sign, etc. The 
equivalencies of shifted characters 
and their functions must be dug out of 
the manual -where they are not 
clearly given. 

": , . this computer 
offers easy entry 
to the field 
and lots of room 
for exploration." 

To operate the system bootstrap, 
one must depress the shift -lock key. 
This may seem awkward, but it is a 
valuable safety feature. 

Input /Output. A serial communica- 
tions port with two connectors, one for 
a printer and the other for a modem, 
serve the C4P -MF. Both cannot be 
used at once. The voltage levels do not 
meet RS -232 standards, but represent 
a compromise between the need to in- 
clude a separate negative power sup- 
ply and the fact that most serial de- 
vices can accept signals that range be- 
tween 0 and +5 volts. RS -232 inputs 
on some peripherals may include a 
pull -up resistor to hold a disconnected 
input in the high state. The low logic 
level of the C4P -MF's serial output is 
produced by a resistor to ground, so 
the current sourced by pull -up resis- 
tors could produce a permanent 
"high" indication. 

The ACIA (a form of UART) used 

in the serial port will inhibit its trans- 
mitter -empty flag if the CTS (clear to 
send) signal is not presented to it. This 
signal, supplied from the printer port 
as the C4P -MF is shipped, can be 
jumpered to a permanent "ready" 
condition. 

Baud rates are selected from a 
range of 75 to 9600, and a 110 -baud 
setting is not provided (this precludes 
use of a TTY as a hard -copy printer). 
Only two baud rates (with one four 
times the other) can be selected under 
software control. As the unit is 
shipped, the baud rates are 300 and 
1200. Accuracy is 99.84 %. 

Two parallel ports driven by one 
PIA (peripheral interface adapter) 
are provided. By means of software, 
the 16 bits can be independently con- 
figured as inputs or outputs. Only 
data bits are present and no strobe 
bits that will set interrupts are pro- 
vided. Thus, the program must test 
the status of bits from the external 
device to determine if a flag signal is 
presented. This means that latching 
and handshaking must be externally 
performed. 

The PIA outputs are capable of 
sinking 1.6 mA in the low logic level 
and sourcing 1.0 mA at 1.5 volts in 
the high state. This restricts the maxi- 
mum termination load to 1.31 kSl re- 
turned to 2.5 volts. This does not per- 
mit the use of terminated transmis- 
sion lines for long interconnections. 
Maximum cable length that can be 
driven by these outputs is about 10 
feet (3 meters). 

In addition to the PIA, a set of buf- 
fered data lines is brought out to a 
socket on the rear panel that can be 
connected to an external PIA (or its 
equivalent). The sockets for these sig- 
nals, as well as the PIA ports, are con- 
ventional 16 -pin DIP types suitable 
for IC's but not the most durable I/O 
connectors. 

Eight resistors, arranged in a divid- 
er, form an eight -bit resistive D/A 
(digital -to- analog) converter. These 
resistors, accurate to within 5 %, make 
the smallest variation possible under 
program control 0.4% (1 part in 255). 
Output precision is 5 %. Because of an 
output coupling capacitor, low -fre- 
quency response of the D/A is -3 dB 
at 9.5 Hz. Conversion speed is limited 
by program execution. 

The D/A converter can be turned 
off under software control and the 
built -in tone generator turned on. 
This generator, operating between 20 
Hz and 20 kHz, provides a square 
wave whose frequency is divided down 
from that of a master oscillator using 
any of 256 divisors selected via soft- 
ware. Direct memory access (DMA) 
is not possible with the C4P -MF, 
since the address drivers are perma- 
nently enabled. 

The two joysticks provided in the 
C4P -MF package are conventional in 
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use in that their movement controls 
that of an on- screen object, while de- 
pressing the joystick button controls 
another action. However, since the 
software keeps testing at the joystick 
port at all times, and the two joysticks 
are equivalent to an active keyboard 
when out of their "neutral" positions, 
false data can be incidentally input. 
This can "bomb" the program before 
it starts to run. The external 10 -key 
keypads are the equivalent of a con- 
ventional numeric cluster as used in 
many terminals and computers. 

Also quite useful is the remote -con- 
trol option (a modified version of the 
BSR X -10 home wireless control sys- 
tem), whose command console can 
handle up to 16 channels of lights 
and /or appliances. As supplied by 
OSI, the package includes two mod- 
ules for appliances and two for lights, 
along with appropriate software. In 
order to prevent remote -control inter- 
rupts from wiping out BASIC pro- 
grams that may be running, the first 
statement of a remote -control pro- 
gram should save the current BASIC 
program on diskette. That way, its ex- 
ecution can be resumed after the in- 
terrupt is serviced. 

Power Supply. The C4P -MF oper- 
ates from 120 V ac and a separate 
power line and switch are provided for 
the disk chassis. Series -pass regulated 
power supplies are used: two in the 
C4P and one in the disk drive. The 
supplies in the computer chassis were 
loaded to 1.6 amperes of excess cur- 
rent before their regulators automati- 
cally shut down. 

Both the C4P -MF and the disk 
were powered from a variable auto - 
transformer and the line voltage was 
lowered at approximately 0.1 -volt ac 
per second to simulate a power -line 
"brownout" condition. No ripple 'ap- 
peared on the video display until 85.3 
volts rms was reached, and the pro- 
gram -which was causing the head to 
seek back and forth across the dis- 
kette- stopped operating at 68.4 V. 

Other System Factors. The C4P- 
MF is provided with an internal four - 
card bus structure in which three posi- 
tions are occupied. In the fourth posi- 
tion, a cable- adapter board blocks 
some of the space 'a circuit board 
might occupy. The bus structure is 
"nonstandard" and there is no men- 
tion in the manuals of plug -in cards 
that are available for bus use. The 
rear -panel I/O connector allows con- 
nection of three external PIA's 
through the AC -12 option that can in- 
terface up to 48 bits in either input or 
output operation. Since DMA is not 
available, interrupts are generated 
strictly on the CPU board and there is 
no provision for I/O interrupts. The 
user is thus restricted to peripherals 
provided by OSI. 

A program was written to force the 

DOS (and disk head) to seek and load 
another program located at the oppo- 
site side of the diskette. This second 
program forced the DOS to go back 
across the diskette and pick up the ori- 
ginal program and continue the cycle. 
Thus, the disk mechanism went back 
and forth from inner to outer track 
continuously, making the average 
half -cycle time an accurate measure 
If the access time including seek time, 
rotational latency, and program exec- 
ution time. Sixty -four full head cycles 
occured in 50 seconds, producing a 
300 -ms access time. 

To reduce time from a "cold" start 
and to allow more frequent access to 
the disk, OSI allows the disk -drive 
motor to run continuously as long as 
power is applied. As the mean -time- 
before -failure (MTBF) for the small 
dc motors used in 5 -inch disk systems 
is on the order of 1800 hours, the 
extra operating time is of no special 
import, though it does count against 
overall MTBF. 

Reset procedure is simple -all that 
is necessary is to depress the BREAK 
key. The system then puts up a clear 
screen and asks for the bootstrap 
source which can only be the C4P -MF 
disk. If anything else is specified, the 
operating system enters its monitor 
program and allows you to poke 
around and examine memory. 

On start -up, you get the option of 
entering the monitor, entering DOS, 
or "unlocking" the BASIC. Before 
you can enter your BASIC program, 
you must first clear the BASIC start- 
up program. Using the disk bootstrap 
will lose any BASIC program you 
may have keyed in prior to reverting 
to the boot. Before going out of BA- 
SIC, for any reason, it is prudent to 

static memories.) In its chosen baili- 
wick, the system offers definite ad- 
vantages. Its relative simplicity makes 
learning to use it easy, and its elabo- 
rate I/O facilities can save the drudg- 
ery (and expense) of engineering in- 
terfaces with the outside world. 

It's not suggested that the TV mon- 
itor be placed atop the mainframe be- 
cause stray signals radiated from the 
mainframe can cause a slight "swim- 
ming" of the horizontal sweep. A 
compact setup is best achieved, there- 
fore, by setting the disk drive on the 
mainframe and the TV monitor a foot 
or so away. Both the monochrome 
monitor and the color -TV receiver we 
used for display purposes were capa- 
ble of presenting 32- character lines 
with clarity. On the video monitor, the 
64- character lines were superb. We 
found that the merging of descenders 
with the character below is only.a mi- 
nor nuisance; it becomes less vexing as 
one gets used to it. 

The BASIC provided with the 
C4P -MF is excellent and provides all 
the expected functions. Start -up pro- 
cedure, which is unusual, seems awk- 
ward at first, but soon becomes easy. 

Owing to the large number of I/O 
modes, the C4P -MF encompasses, we 
were unable to test all of them. Using 
the software provided, it appears to be 
relatively easy to control a number of 
external devices. Since the system also 
includes a real -time clock, it is possi- 
ble to activate or deactivate controlled 
devices at preset times. 

With the excellent OSI disk -based 
software available -including an In- 
formation Management System, 
Word Processor, and a library of pro- 
gram development tools -and with its 
color graphics, animation capabilities, 

Rear panel of C4P with I/O ports. 

store your data on diskette, since not 
much will be left after a restart. 

User Notes. The C4P -MF is clear- 
ly designed for use in personal and 
educational applications. (For engi- 
neering /professional use, there's a GT 
option of the C4P -MF that uses a 
6502C microprocessor with ultra -fast 

audio output, joystick controls and a 
number of personal programs, the 
C4P -MF is a good buy. While it is 
true that someone who becomes seri- 
ously involved in computers might 
eventually outgrow it, this computer 
offers easy entry to the field and lots 
of room for exploration. 
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Teach yourself the latest in electronics: 
from the fundamentals to microprocessors 
Waiting foryou in the new Heathkit Catalog is an exciting 
world of educational self -study programs, that can take 
you from fundamental electronics through microproc- 
essor interfacing and computer programming. 
Heathkit /Zenith Educational Systems offers 11 pages of 
information on 25 educational courses you can take in 
your home. All are clear, concise college -level courses 
designed to advance your level of knowledge. 
Whether you're an old hand at electronics, just begin- 
ning or perhaps interested in learning about computer 
operation and programming, Heathkit /Zenith Educa- 
tional Systems has the course for you. 
Educational courses featured in the new Heathkit Cata- 
log include: Fundamental Electronics - from DC and AC 
to Semiconductor Devices, Electronic Circuits and Test 
Equipment; and Advanced Electronics courses on 
Phase - Locked Loops, IC Timers and Active Filters. 
Heathkit /Zenith Educational Systems' full line of com- 
puter- related educational programs - including 
Computer Programming, BASIC, Assembly and COBOL 
Language courses and self -instruction courses on Digital 
Techniques and Microprocessors - is also available. 

Self- Instruction Courses from Heathkit /Zenith Educa- 
tional Systems are the effective, low -cost way to learn 
tomorrow's technology today: 

Effective because each Heathkit /Zenith course is 
uncompromisingly developed for applied, useful 
learning. First, you read clear, concise text material. 
Then, you see each concept in large, easy -to- understand 
visuals. Finally, you get hands -on experience by per- 
forming experiments. 

DECEMBER 1980 

Low -cost because everything you need is included with 
each course. For example, electronic parts are in- 
cluded with each Electronic Fundamentals course, to 
make experimenting easier. And trainers, cassettes, 
slides and filmstrips are available for many courses, to 
enhance your learning experience. 

Turn to pages 71 -82 of the latest Heathkit Catalog for the 
full story on Heathkit /Zenith Educational courses. 
If you don't already have a Heathkit Catalog, send for 
your copy today - at one of the addresses listed below. 
Or pick up your copy at the nearest Heathkit Electronic 
Center* in the U.S. and Canada, where Heathkit /Zenith 
Educational Courses are displayed and sold. 

r- 
Don't wait until tomorrow for knowledge you can learn today. 

HEATHKIT /ZENITH 
EDUCATIONAL SYSTEMS 
Dept. 010 -723, Benton Harbor, Ml 49022 

In Canada, write Heathkit /Zenith Educational Systems, 
1480 Dundas St. E., Mississauga, Ontario L4X 2117 
!'tier the white pages of your phone hook for the location 
nearest you in the U.S.. llrathkit Electronic Centers are 
units of l'rritechnologv Electronics Corporation.; 

CIRCLE NO. 25 ON FREE INFORMATION CARD 

ED-151 

135 

www.americanradiohistory.com

www.americanradiohistory.com


World's First and Only 
Solar- Powered Watch* 
Guaranteed to outperform any watch sold 

today... or costs you nothing! 
The Sunwatch; acclaimed as 
the most accurate, most 
versatile, most rugged 
watch ever made. 
These features make all other 
watches obsolete;. 

y day or ni 
tural side -view window 

implifies reading 
100% solar -powered, you never 
replace batteries 
No resetting of calendar, not even 
leap years 

Space age accuracy 
Now yaull never worry about accuracy again. Because 
the Sunwatch will keep you on time for the rest of your 
life. (Accurate to within 1 sec. per month.) 
Solar age efficiency 
Miniature solar cells automatically convert sunlight, 
daylight or ordinary bulb light into usable energy for 
storage. The solar cells last virtually forever. So you11 
never replace a watch battery again. 
Programmed for over a century 
The built -in computer on a chip will always display the 
correct time date and month. Also, it automatically 
adjusts the watch calendar for long and short months, 
leap years and its programmed until the year 2100! 
Easy to read 
The natural side -view display lets you tell the time, day 
and date without twisting your arm into an uncomfort- 
able position. 
Numbers always visible 
Four varying light intensities are built into the viewing 
display, allowing the Sunwatch to adjust automatically 
to any light. This means you can always read it, even 
in the brightest sunlight. 
10 Display functions 
The Sunwatch is capable of displaying the following 
information: hours minutes seconds months date 

day leap year speed calibration AM /PM indicator 
seconds count -off. 

Extreme accuracy 
Unlike other electronic watches using tuned crystals to 
control timing accuracy, the Sunwatch incorporates a 
unique, programmable, microcircuit synthesizer to 
make it the first watch in history that is accurate to less 
than 1 second per month. That's 5 times more accurate 
than the latest quartz Accutron. 
The Power Source 
Tiny silicon power cells, which are constantly being 
energized by natural sunlight, daylight or an ordinary 
light bulb keep the Sunwatch energy storage system 
charged. Should the watch not be exposed to light, it 
will continue to operate for months on stored power. 
The most indestructible watch in the world 
The workings of the watch: solar panels, energy cells, 
quartz crystal, computer on a chip, etc., are all perma- 
nently sealed in a Lexan module. This module is so 
unique it's protected by U.S. and foreign patents. 
Completely waterproof 
Leave the Sunwatch in salt water for months. Dive with 
it in depths up to 750 feet. There are no openings - 
magnetic slide bars activate all functions. With Sun - 
watch's exclusive, permanently sealed Lexan module, 
there are no "0" rings or seals to leak. 

STAINLESS STEEL CASE 
SEALED MICRO 

ELECTRONIC 

MODULE 

(NO OPENINGS 
OF ANY KIND) 

CONTAINING: 
SOLAR CELLS 
POWER 
STORAGE SYSTEM 
VISUAL DISPLAY & 

EXCLUSIVE SUNWATCH 
MICRO- CIRCUIT 
MAGNETIC SENSORS 

Shock 
You can 'crash it into a rug -surfaced brick' wall at 90 
mph with no noticeable effect. Wear it while doing 
heavy work, exercise or any strenuous activity. 
Temperature resistant 
Put the Sunwatch in boiling water for 30 minutes, 
freeze it in a block of ice for a year. Extreme tempera- 
tures will not damage your Sunwatch. 
Pressure resistant 
There are no air spaces inside the Sunwatch. There- 
fore, it is not susceptible to high pressures such as 
might be encountered diving to great depths. 
The perfect watch for a lifetime 
Imagine split- second accuracy for the rest of your life. 
Sunwatch is a virtually indestructible, beautifully 
styled, space -age timepiece, and it's available in three 
exciting finishes: Brushed stainless steel, Gold tone 
stainless steel, or a Durable black finish on stainless 
steel. All Sunwatches come with a matching stainless 
steel band with removable links and adjustable clasp. 
Made in the United States 
The Sunwatch, designed by Roger Riehl, was being 
worn by its inventor nearly a year before the first 
electronic digital watch was even available to the gen- 
eral public. Since that tiros constant engineering evalu- 
ations and design improvements have been made on 
the Sunwatch to incorporate the latest in digital micro- 
circuit and solar power technology. Thus the Sunwatch 
today represents state -of- the -art electronics technology 
It is built to the same rigid standards practiced by the 
manufacturer in creating sophisticated computer micro- 
circuits for the U. S. Government and other major 
users of these components. 

* A word about other "Solar Watches" 
Roger Biel'', designer of the Sunwatch, states that 
there is no other completely solar powered watch on 
the market today Claims of solar power by other watch 
manufacturers are based on the use of a small solar 
cell. Due to their limited size, these cells can be proven, 
in technical terms, to be of virtually no significant value 
in extending the life of a watch battery. For this reason, 
all other so- called "solar watches" must have replace- 
able batteries. The Sunwatch's power storage system, 
however, need never be changed and is, in fact, perma- 
nently sealed to withstand abuse and the elements. 

Quick delivery direct from the manufacturer CIRCLE NO. 53 ON FREE INFORMATION CARD 

Unique and memorable gift 
Available in a special gift box !see arder form) the 
Sunwatch makes an ideal gift for special holidays. 
birthdays, graduation, Father's Day, etc. Perfect fo 

business people, commuters, teachers, athletes anc 
sporstmen, who require split second accuracy 
Free custom engraving 
At your request, each Sunwatch will be hand -engraved 
with the name you specify. 
Limited Warranty is your protection 
The Sunwatch is covered by a 2 year limited warranty 
issued by Riehl Time Corporation (manufacturers of the 
prestigious Synchroner 2100) and included with your 
watch. A copy of the warranty may also be obtained 
free of charge by writing to Riehl Time Corp., 53 S. 
Jefferson Rd., Whippany, NJ 07981. This warranty 
gives you specific legal rights, and you may have other 
rights which vary from state to state. 

15 Day no risk trial offer 
Order your Sunwatch today and use it for 15 
days. Then, if you are not completely satis- 
fied return if for full money back. 

CREDIT CARD ORDERS CALL 
TOLL FREE 800 -621 -5199 
Ill. Residents Call 500- 972 -5855 

OR MAIL THIS NO RISK COUPON 

rRIEHL TIME CORP. 
53 S.Jefferson Rd., Dept44CWhippany, NJ 07981. 

Please sand Me: 

Brushed Stainless Steel Sunwatches 
at $129.95 each. 

Black Finish on Stainless Steel Sunwatches 
at $159.95 each. 

Gold Tone Stainless Steel Case Sunwatches 
at $159.95 each. -24 Hour (Military Time) $10.00 Additional. 
Gift Boxes at $4.95 each 

Please add $3.95 per watch shipping and insurance. 
Enclosed is $ Check or Money Order 
ß,N .1 Residents add appropriate sales taxi. 

CHARGE IT (Check One) 

Master Charge VISA (BankAmericard) 

I 

Credit Card# Bank# 

Issue Date Exp Date 

Signature 

Name to be engraved 

Name 

Address 

CityiStateiLp 

www.americanradiohistory.com

www.americanradiohistory.com


Problem: 
Special Christmas Gift? 

Solution: 
An HP Calculator! 

A Little Christmas Check List of Hewlett- Packard Calculators D HP-32E Scientific with Statistics - 
$70.00; D HP -33C Programmable Scientific with Continuous Memory-- E1111.00; D HP -34C Advanced 
Programmable Scientific with Continuous Memory - $150.00; U HP -37E Business- E75.00í U HP -3RC 
Advanced Financial Programmable with Continuous Memory -$150.00; D Illustrated above. HP -41C Alpha 
numeric Full Performance Programmable with Continuous Memory - *295.00' Software and many peripherals 
available for the HP -41C system. 
*Suggested retail price excluding applicable state and local taxes Continental U.S.A., Alaska & Hawau. 
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A FUNCTIONAL GIFT 
OF LASTING VALUE 

For someone at Christmas, happiness 
will be a Hewlett- Packard calculator. This 
is the gift used day after day, year after 
year. Not an item put away in a drawer, but 
an extremely functional tool that could 
make someone's working life easier and 
more productive. And a constant 
reminder of someone's thoughtfulness. 

DESIGNED FOR 
A LONG ACTIVE LIFE 

Hewlett -Packard calculators are a 
pinnacle of achievement in design, function 
and workmanship in the entire spectrum 
of handheld computational tools. You can 
tell it by its rugged construction and by 

the positive action of every key. And particu- 
larly by the calculator's faithful and accu- 
rate performance year after year. You can 
select from Hewlett -Packard's full line 
of calculators for science, engineering, 
business and students. A total of six 
calculators, any one of which may be an 
ideal Christmas gift. 

ONLY FROM 
HEWLETT -PACKARD 

Every Hewlett- Packard calculator 
employs a special computational logic sys- 
tem that's faster and easier to use. This 
is especially true as problems increase in 
complexity. You'll note, no HP calculator 
has an "equals" key. Answers are pro- 
duced by a function key and you see inter- 
mediate answers as you work towards 
the final problem solution. Here's a prac- 
tical suggestion. To make sure you have 
a Hewlett- Packard Christmas, tear out this 
ad and give it to the one who cares. For 
details and location of dealer nearest you, 
CALL TOLL FREE 800- 547 -3400, 
Dept.254V, except Hawaii /Alaska. In 
Oregon, call 758 -1010. Or write Hewlett - 
Packard, Corvallis, OR 97330, Dept. 254V. 

610/20 

I'v HEWLETT 
LPG PACKARD 
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SEE DIRECTIONS 
AND CAUTION OTHER SIDE 

N!t Contents 1.25 fl OZ. (36 97cc1 

A NEW STANDARD 
OF RECORD CARE 

NEW D4 FLUID 
Inherently more active against record contamination. 
Inherently safe for record vinyl. Preferentially 
absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 
Unique directional fibers preferentially remove fluid 
and contamination. D4 fabric results in clearly better 
cleaning, better drying and ultimately residue -free surfaces. 

UNMATCHED VALUE 
The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand -finished walnut handle. 
Included in the D4 System are the DC -1 Pad Cleaner and 
new instructions. 
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discwasher 
PRODUCTS TO CARE FOR YOUR MUSIC 

Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201 
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