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patents in I f.,_ his name, but yjust ou can einventive as 
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 5'/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 

".11L-7-S%c»; 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOI 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 ~IL Apple dealer or call 800-538-9696. 

In California, 800-662-9238. Or write: 
Apple Computer, 10260 Handley Drive, 

o-` Cupertino, CA 95014. 

apple°computer inc. 
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Me very high strd' 
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Supe, ptec.nwn Cassette 

-With TD<, EA. It's the high -bias reference 
_standard for these major cassette deck manufacturers. Which 

means that when they set the high bias p-Dsition on their decks, there's a TDK 
SA inside. Since all these decks are acjus-ed to sound their best with TDK SA, it 
stands to reason yours will, too. 

A lot of deck owners agree. When 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 

-=bácked by a lifetime warranty.* 
You can listen to all the cassettes that,might meet the high bias standard. Or 

you can buy the one that,sets it. TDK SA. 
CIRCLE NO. 600N FREE INFORMATION CARD 

YOR X 

YAM 4//11- Tack 
- 

- --- 
vECroR,PESEARCfr' 

SA-C90' y,- - - 

SA Cs' 

TOSf/l94- tA-c90 

- TyaP''//f/S 
T.°; / SA C91- 

_ - : TECyf//CS 

TE4'C 
---. `---= ; 

SSHE,QWOOD 
1- : 41.-- -` -MOW -. - - ... 

Z 
V:', 
TCIIt 

SAC90:- 

SA -C90 

`.. _` --.--_. A C90 

s` 
. _.. . .., 

,..scorr 
- _ . ,,.. 

- -- SA 

SA -C901. 

SANSw 

ROTEL, 
.., 

= P/O4/FER 
_ 

L/ yjg//:, 
\ SA-Cso 

_. 

2.... 

-,1 

\ 
<IN gj".w 

,c90 

S1 c9. 

K. 
The Amaiing Music Machine. 

In the unlikely event that any TOK cassette ever fails to perform due 
to a defect ín materials or wotkinanship, simply returdit to yotit 
local dealei or to TDK for a free replacement. 

1980 TOK Electronics Corp., Garden City, N.Y. 11530 



Introducing 
Pioneer LaserDisc. 

The b!ggest innovation 
in tel ' ' 

sin «- television. 
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Imagine you could sit down 
in front of your TV set and see 
virtually any movie or co-icert 
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. 

I: 

(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 better 
than the best conventional audio 
recordings you've ever heard. 
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). é _ -~ And you can own 
a disc of a great 
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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' 
are coming out every day. 
Someday, virtually anything 
that entertains anycne will be 
on the disc. 

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

For a personal demonstration 
from the dealer nearest you 
call us at 800-621-5199 toll free. 
(In Illinois 800-972-5E55.) 

I were iel" 
IbMdnovI 
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MPIONEER" 
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'Suggested retail price. actaial price set by dealer. 
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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) n'ow has a 

synergisticfluid 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. 

kt 

.It 

. 

rre.- 

r, 

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 World Microcomputer Chess 
Championships" in London, England and the "First Official North American 
Microcomputer Chess Champioiship in San Jbse, California, proudly intro- 
duce -Fidelity's newest Microcomputer bridge product... 

LONDON,ENGLAtD 
September 4, 5, E 

1980 

SAN JOSE. CALIFORNIA 
September 5.6.7 

1980 

SliElN 
r: $ridge 
Voice 

,trhalle áv 
"t"': been tc. Fd9úrd;;a itwórks'!'+,.: 

VórceBr. ' gé' s"' 
Challenger, is, kltItuly.; 

. engineeried and.. 
programmed'ta, be 'a worthy 
partner or,opponerlt. nfact,-. 
,if you're.alone; Chal enger1 
will bid and play the othe.- 

s . three -hands.- you'l have a - 

computer as your par-nér and 
two computer opponents!. 
ChallengerQ' will arse flay one, 
two, or even all four hams r 
if,yoú wish: 

Voice Bridge Chalenger°D 
clearly and audibly arnounce§ 
all bids and plays, usi-u . 

accepted bridge term nology. . 

Challenger's* biddinc is oased primarily on Standard 
American, also.includés some aspect's of -such European 
system's as ACOL,ani makes use of upto nile 
well-known conventions. During the play of the hand, it° 

- forms,and executes a plan of action much like a 
human player. . - - 

Many outstanding features include: an optic scanner 
that quickly reads customcoded playing cards;eptionar 
random dealing of hands Without using the cards and . 

Scanner; ¡idicators showing the Dealer and 
vulnerability; reviews of the bidding and of the last trick; 
automatic replay by the Computer of a deal you live just 
completed (making it easy for you to play duplicate 
bridge against tie Computer), and instant response. And 
it even keeps scare! 

Voice Bidge Challenger»...a°great bridge -playing o 

companion for the beginner or -bridge enthusiast. - - 

Available 3t fine stores everywhere. - . 

Thew,rld's largest manufacturer of self-contained, microprocessor based, board games. ° 

-Quality made in U S A 

FIDELITY ELECTRON/CS; LTD_ 8800 N* 36th SrRt.t 1, MIAMI: I LOFII>A 11178 
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In 1978 Ohio Scientific introduced 
a revolutionary new low cost corn- 
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 

.-.. 

' { !` . 
, , 
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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, com- 
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. 

6 POPULAR ELECTRONICS 



mal Computing is Still Here. 

!,</rA': f; 
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. 

411. 
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 (BK) 
Log Tutors 1-3 
Math Blitz 
Math Intro 
Mathmk 
Matrix Tutors 1.3 
Metric Tutor & Quiz 
Spanish Drill & Tutor 
Spelling Quiz 
Trig Tutor (8K)1 & 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 I 

Black lack 
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 -336 535.00 
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 -3I8 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-951 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 

610 Board *` s 
., ' .. 
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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 -F oppy 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. 79 
PS -005 5V 4.5 amp power supply for 

Superboard II. 35 
PS -003 Mini -floppy power supply. 29 
C1P Sams CIP/Superboard II Manual. 8 

OS -65D V3.2 Disk Operating System with 
9 -digit extended BASIC, random 
access and sequential files. 49 

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 -12P 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 

To Order: 
Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. 
Charge your order to your VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464-8047. Or write, including your check 
or money order, to the address listed below. 

CLEVELAND CONSUMER 
E COMPUTERS & COMPONENTS 

P.O. Box 46627 
Cleveland Ohio 44146 

CLEVELAND CONSUMER P.O. Box 46627 Order Form: COMPUTERS & COMPONENTS Cleveland, Ohio 44146 

E Superboard II $279. El 630 Board $229. 
610 Board $298. AC -3P 12" B -W Monitor $159. 
Mini -Floppy Disk Drive $299. C]P Sams Manual $8. 

(Attach separate sheet for other items.) 
NAME: 
ADDRESS: 
CITY: STATE: ZIP: 
Payment by: VISA: MASTER CHARGE: MONEY ORDER: 
Credit Card Account # 

Expires: Interbank # (Master Charge) 
TOTAL CHARGED OR ENCLOSED: $ (Ohio Residents add 5.5% Sales Tax) 

AL orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. I 

DECEMBER 1980 
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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 (1 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 tó 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 ny 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 

- 
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Bone 
Fone 
clone 

If you thought the Bone 
Fone was great, wait 

until you hear what's new. 
Here's the latest on the 

Bone Fone spín-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 warts just the news? Or simply the person 
that just listens to AM radio and doesn't want to 

spend $69.95? 

The Bore 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.PE 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 



"Here'sthe best 
news yet about 
Fluke Digital 
Muitímeters. 
Now you can 
carry one 
home :9 
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Right now, in selected electronics 
supply stores across the country, Fluke is 
introducing a new line of lowcost 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 .C11 ;aim 
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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 MS2 make this multi meter 
a solid price/performance value. $179.* 
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If your dealer doesn't carry Series D Multimeters 
yet, call this number. We'll be happy to tell you 
who does. 1-800-426-9182 



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 wiltagé and 
current functions; even an audible :ndicator 
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 vdtáge and 
current with speed and precision. Also 
features -conductance, 0.1% basic dc accuracy, 
án extra l0A range and diode test. $259.* 
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D 811: Same performance features as 
the D 810 with the added convenience of 
battery power. Rechargeable "C" size Ni - 
Cad tatteries deliver up to 40 hours 
continuousoperation.$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 Multimeters so easy to 
find and economical to own, Fluke has - 

made selecting the right DMM mum simpler. 
- This :s your opportunity to own a Fluke. 
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From the world 
leader ín DMM's. 
Now we've designed 
one for you. 
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*suggested U.S. list price. 

For technical data circle no. 
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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 modulé; Model 
HC8611 appliance module; and Model 
HC8612 wall switch/dimmét module. 
Command signals generated by the cen- 
tral module causé ariy 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 pré- 
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 corn- 
inand cannot be executed because of ap- 
pliance failure or some other reason. 

Stocking Stuffers 
Home Electric Control 
System 
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JVC Digital AM/FM 
Stereo Receiver 

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 - 

C 
M 

20,060 Hz at no more than 0.03% THD 
(0.003% average at 1 kHz into 8 ohms)c 
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.. 
¡.,.V) 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 

40 

The PRB-1 Digital Logic Probe from ÓK 
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- 
croproéessor logic families. Input imped- 
ance is 120K2 and overvoltage protection 
is 200 V. $36.95. The PLS-1 Logic Pulse' 
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. Pulsé 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 néeds 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- 

ell AIL 

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 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 resonanceis 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 INFbRMATION CARD 

License -Free 
Transmitter Kit 

Palomar Engineers 
1750 Meter Transmitter 

pr '1117P xf 

Palomar Engineers has introduced a new 
transmitter in kit form that operates on 
the license -free 1750 -meter (160 to 190 
kHz) experimenters' band. The main 
transmitter assembly contains active r -f 
circulas, 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 
Lítz-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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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. 
7 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 

choose. 
Set it months in ad- youvance-a visual and 

For example, you audible reminder of a 

can wake up to American birthday to remember. 

Patrol on Monday, keep 
Thursday appointments 
with the help of a French 
folk song, and organize Two additional pro - 
your Sundays around a grammable date 
Schubert masterpiece. alarms help you re- 

member everything 
Easily presetting every rom appointments to 

alarm with the press of anniversaries. 

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 
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A fiercely 
talented stop- 
watch, count- 
down timer 
and 12/24 hour 
changeover 
button round 
out Casio's excep- 
tional timekeeping 
features. 

TIA 12 MELODYALARM. 
THE FARTHEST A WATCH HAS EVER CONE 

TO ORGANIZE YOUR LIFE. 
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 of 

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 

I 
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. 

Casio'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. 
Ill -tIII MMEMIMI Ili Ell fI Ell t Ell t,® 

Please order product #244. Credit 
card holders may use our toll free num- 
ber below. Or send check for $69 plus 
$2.50 delivery, and $4.48 sales tax in 
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 

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 cabinet, 
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 add- 
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 recogni- 
tion is implemented with form lengths ad- 
justable from one to 255 lines. The skip - 
over perf function allows size of print field 
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 

Frequency -Counter Kits 

7230 

Heath has introduced two new digital fre- 
quency -counter kits. The IM -2400 hand- 
held counter operates from 50 Hz to 512 
MHz. It features a 7 -digit 3/8" LED dis- 
play, a 10 -MHz crystal -controlled time - 
base and a 10-ppm temperature stability. 
A sensitivity of 10 mV is claimed. Size is 
only 15/8"H X 33/á"W X 83/s"L. $139.95. 
The I M-2410 Portable Frequency Coun- 
ter operates between 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 bail place the display at a 
convenient viewing angle. $119.95. Op- 
tions include the PS -2404 Eliminator/ 
Charger for the IM -2400 and the SMA- 
2400-1 Swiveling Telescopic Antenna. 

CIRCLE NO. 90 ON FREE INFORMATION CARD 
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Thermal Monitor for 
Wood Stoves 
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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. 

Q Iii . i i AM 

I I I -I 11 ii Li I 
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 
mínutes, 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 automatical- 
ly, every 30 minutes by, "It's now two - 
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 ín 

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 still 
use it for its unsurpassed timekeeping 
accuracy. 
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A miniature marvel of 
microcomputer speech and 
timekeeping technology. It 
measures only 41/2 x 7/8 x 2 3/8. 

Talking Time is easy to set in all 
modes, since it talks to you as you go 
alorg. 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 NoRisk 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 
hardstrap. 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! 

r.1EDJA r.1AFIKETJ116 
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 

(Check 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 Stuffers (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 -hand monitoring applications. 
Grove En-erprises reports that the anten- 
na can also be. used for transmission and 
reception Df signals in the 144-, 220-, and 
420 -MHz amateur bands. Rated gain in 

the high vl f and the uhf bands is approxi- 
mately 8 dB over a half -wave dipole; 
front -to -back ratio, 15 dB; and average 
VSWR. 132:1. 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 tte 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 rna:t for satellite reception. Con- 
struction materials include aluminum 
tubing, A3S Cycolac insulators, and a 
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not simply.a "cartridge".. 
but an innovative- playback system 
,Dynamic Stabilizer Suspe-oed 

from two iiscous-damped bear- 
ings, acts like a shock absorber to 
maintain a constant cartridce-to= 
record distance and uniform track- 
ing forced e'iminates record groove 
skipping caused by warp; cush- 
ions the stylus from accidenta 
damage. 

Electrostatic Neutralizer 10,000 
conductive graphite fibers discharge 
static electric ty from the record dur- 
ing play. Eliminates attraction of dust 
and tracking force variations caused 
by static charges. 

Hyperelkiptical Tip Elongated, 
uniform crocve contact redLces 
harmonic anc intermodulation dis- 

Telescoped Shank Great y improves 
trackability at the crit cal middle and 
hig t frequencltes. Lowest effective 
mass, with no sacrifice of necessary 
stillness or strength. 

eTw3-Function Bearing Unique 
bearing system is optimized for,both 
low frequencies and high frequen- 
cies indepencen-ly. Enhances 
trackability ao"oss entire audio 
spectrum. - 

*Laminated Care Low -loss, lami- 
nated electromagnetic structure 
provides cons stently flat frequency 
resbonse, exceptional channel sep- 
araºion, higher signal level output. 

tortion by as mLch as 25% over , e ^ e 
conventional Elliptical 
contact tips. - ® : I-It.JFR:® PA).SHURE. 

i 

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. 1, Box 156B, 
Brasstown, NC 28902. 

Fidelity Electronics 
Chess Printer 

1 

4.1; w; Mr "' m 
r-11 sV ó i..t.,',r,i,o 

. 
- 

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 write 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). 
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ADC Subwoofer & ,1 

Satellite Speaker 
4 

System 
ADC's Model B300 subwoofer is designed 
to respond to audio signals in the 27 -to - i 

4 

:. 
5' 

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. 
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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 ML90s 
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. 

tt Eraser 
Try only 10 DAK high energy 90 
minute cassettes risk free for just 
$2.19 each and get an 8 field in- 
stant cassette eraser for only $5. 

DAK factory direct ML has a frequency 
response that is flat from below 40hz to 
14,500 ±3db. Virtually all cassette re- 
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. 
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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's 8 force fields are. de- 
signed to try to approximate 
the original factory erasing. 

There are no moving parts, 
nothing to plug in or wear 
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 
yotir 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. 

DA K 
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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Popular Electronics' 

Dff 

EXAM \-S 
CORDLE 
TELEPH 
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YOU don't have to be tethered to a 
telephone's umbilical cord any 

longer, thanks to the new breed of cord- 
less phones on the market. You can take 
the wireless phones indoors and outdoors 
without plugging them into anything. 
Moreover, these modern telephones will 
save you money in the long run since you 
don't pay Ma Bell an instrument rental 
fee and you can eliminate an extension 
phone or two. 

The market, supported by more than 
a half -dozen major manufacturers, of - 
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BY JULES GILDER 

fers a wide variety' of consumer -type 
cordless phones that range from less 
than $70 to about $650. Models current- 
ly being marketed have different fea- 
tures and functions, allowing you to 
choose a system to suit your particular 
needs and pocketbook. 

Let's explore the current crop of cord- 
less phones by discussing a number of 
models from different manufacturers to 
give you some idea of what these handy 
instruments can do and how much they 
cost. In our discussions of each model, 
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Set the mood in your home or office with this 13 inch wide 

AM -FM, cassette and 8 track Stereo Music Center. 

You're sitting at your desk. Soft beau- 
tiful music in full stereo is gently cares- 
sing you. You feel your tensions melt, 
your mind clears, and you're ready to 
take on the world. 

An overstatement? Not really. The 
power of music has been used for cen- 
turies to rouse the troops and relax the 
kings, not to mention "soothing the 
savage beast". 

Listening to great sounding music 
while you work at the office or relax at 
home can make you feel like a whole 
different person at the end of the day. 

The Stereo Music Center by IMA, a 

Craig company (the language translator 
people), represents the latest technology 
in micro -stereo. It is now possible to 
produce the sound of a full size stereo 
in the space of an ordinary radio. 

IT'S A COMPLETE MUSIC SYSTEM 
You're in command. Listen to your 

favorite FM stereo stations or enjoy 
your favorite music on the twin built-in 
stereo cassette and 8 track tape decks. 
You can also keep up on the latest news 
with the powerful AM radio. 

Dual high fidelity speakers mounted in 
the acoustically designed wood cabinet 
are precisely aimed at 180 degrees to 
provide terrific stereo separation. Lis- 
tening to the music center is like sitting 
10th row center at a symphony concert. 
Powerful twin amplifiers have plenty 

of power to drive extension speakers in 
other rooms or offices. (Convenient 
jacks are provided on the rear panel). To 
really appreciate the power and quality 
of the sound of this micro -stereo, set it 
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in front of your home stereo and com- 
pare. The results may amaze you. 
DIGITAL AM/FM STEREO TUNING 
No more guessing. If you want to 

listen to radio station FM 103.4 or AM 
1070, simply dial in the number on the 
large LED digital display. 
With the powerful radio receivers and 

accurate digital tuning, you'll be able to 
locate and tune in radio stations other 
radios can't even find. 
The old fashioned "slide rule" racio 
dial has been replaced by a sophisticated 
solid state device called a frequency 
counter. Frequency counters were 
developed for test equipment and now 
can be used for exact radio tuning. They 
actually count and display the exact 
frequency of each radio station. 

The frequency display also becomes an 
LED clock with the push of a button. 

(1 fit = 
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EXTRA OFFICE FEATURES _ . 

The music center is also a useful 
business tool. 
DICTATION --You are supplied with 2 
microphones to dictate letters or leave 
memos on standard audio cassettes. 
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TELEPHONE --A sensitive pickup allows 
you to record both sides of any tele- 
phone conversation on cassette. 
RECORD MEETINGS --Simply start the 
recorder. The microphones will pick up 
all nearby conversation. Even the 
recording level is automatic. 
TRY THE STEREO MUSIC CENTER 

RISK FREE 
Try the music center in your own 

home or office for 30 days. Enjoy the 
beautiful FM stereo, play your favorite 
cassettes or 8 track cartridges and keep 
up with the news on AM. Record cas- 
settes from the radios, 8 track, micro- 
phones or from the telephone pickup. 

If you aren't 100% satisfied for any 
reason, simply return the music center 
in its original box within 30 days for a 

full refund. It comes complete with a 

limited 90 day manufacturer's warranty. 
To order your stereo music center 

simply send your check for only $159 
plus $7 for postage and handling to 
DAK. Credit card buyers call our toll 
free number. (CA res. add 6% sales tax) 
You'll be able to enjoy stereo music 

from cassettes, 8 track, FM or AM radio 
with this new 13 inch wide micro- 
electronic marvel. 

DAK 
INDUSTRIES 
INCORPORATED 

Call POLL -FREE (800) 423-2636 
n California Call (213) 984-1559 

10845 Vanowen St., North Hollywood, CA 91605 
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cordless telephones 

we'll give you the results of tests we per- 
formed under actual -use conditions in a 

typical home environment. But first, 
let's get an overview of how cordless 
phones work. 

General Information. A minimum 
cordless telephone system consists of a 

fixed -location base station that connects 
to both the ac line and standard tele- 
phone line, plus a battery -powered por- 
table remote phone. More elaborate sys- 
tems can contain more than one remote 
and some of them may even have multi- 
ple base stations. 

Most cordless phones have about the 
same operating range, averaging 300 to 
400 feet. The frequencies most often 
used today are 1.7 and 49 MHz, which 
determine maximum range attainable. 
(Actual range is basically a function of 
the I .7-M Hz signal from the base sta- 
tion to the remote.) Since two frequen- 
cies are generally used and are substan- 
tially separated from each other, it is 

possible for both parties in a cordless - 
phone conversation to listen and talk si- 
multaneously, using a "duplex" operat- 
ing technique. 

Some less expensive cordless phones 
employ a "simplex" technique that lim- 
its conversations to only one-way com- 
munication at a time. With a simplex 
system, you can either talk or listen, but 
you can't do both at the same time. Sim- 
plex systems employ only one frequency, 

Manufacturer Model Price 
($) 

usually 49 MHz, to transmit from re- 
mote to base station, and vice -versa. 

For higher -quality sound and greater 
resistance to noise, frequency modula- 
tion (FM) is preferred for the transmis- 
sion medium. A less expensive way to go 
is amplitude modulation (AM), but this 
medium is more susceptible to noise. 
Needless to say, in more expensive cord- 
less -phone systems, FM is commonly 
used for the transmission medium. 

The I .7 -MHz carrier (in the case of a 

simplex system, the 49 -MHz carrier) is 

coupled to and radiated from the ac 
power -line wiring. With the ac wiring 
serving as the antenna, reception quality 
at the remote end, and operating range, 
can vary greatly, depending on which 
outlet is used. 

It is important that you know what 
type of wiring is used in your location. 
According to cordless -phone manufac- 
turers, if your wiring is shielded, operat- 
ing range can be severely restricted. But 
manufacturers are quick to point out 
that this situation can be easily reme- 
died by connecting the base station to 
the electrical system by a fully extended 
25 -foot extension cord to provide the 
needed exposure for properly radiating 
the transmitted signal. 

Another serious problem with using 
the ac wiring as an antenna is the sys- 
tems' susceptibility to electrical noise. 
The cordless phones we tested were de- 
signed to ignore conventional electrical 

CORDLESS TELEPHONE SAMPLER 

Simplex/ Range Modu- Frequency 
duplex Act. (claimed) lation Trans./Rec. 

(ft) (MHz) 

noise but not noise generated by improp- 
erly designed light dimmers and other 
devices that generate a broad spectrum 
of electrical noise. 

Building construction is also said to 
affect operating range, with aluminum 
and steel siding causing noticeable dete- 
rioration in range. Height of the base 
station above ground is another range - 
determining factor. In general, the 
greater the height, the greater the oper- 
ating range. 

Contrary to appearances, when a base 
station's signal is picked up by a remote, 
the telescoping antenna in the latter is 

not used. Instead, a built-in loopstick 
antenna, like those used in portable AM 
radios, is used. This is why most cordless 
phones rece've paging calls and phone 
rings when their whip antennas are col- 
lapsed. Use of the loopstick antenna also 
means that, for receiving, the remote is 

sensitive to orientation (signal polariza- 
tion), a fact borne out in our tests. 

Most cordless phones come with only 
four or five channels from which to 
choose. This means that there is always 
the possibility that two or more people in 
a given area will have phones on the 
same frequency and, thus, be able to 
access each others' phone lines. The 
worst -case condition occurs when all 
phones in the area are purchased from 
the same manufacturer. When the 
phones are from different manufactur- 
ers, the problem is considerably reduced 

Operating Acc: Redial Intercom 
mode jack number capability 

Mura Corp. 
" " 

MP -50/51 
MP -100/ 101 
MP -300/301 

70.00 
89.95 

150.00 

Simplex 
Simplex 
Simplex 

(400) 
250(400) 

(400) 

AM 
AM 
AM 

49/49 
49/49 
49/49 

Ans. only 
Ans. only 
Orig./Ans. 

No 
Yes 
Yes 

N/A 
N/A 
Yes 

No 
Yes 
Yes 

Dynascan 
" 

CP-15S 
CP-100S 
CP-200S 

149.95 
239.95 
239.95 

Duplex 
Duplex 
Duplex 

(300) 
(300) 

440(300) 

FM 
FM 
FM 

1.7/49 
1.7/49 
1.7/49 

Ans. only 
Orig./Ans. 
Orig./Ans. 

- 
Yes 
Yes 

N/A 
Yes 
Yes 

- 
Limited 
Limited 

Universal TEL -3000 249.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes Yes Limited 

Radio Shack ET -300 199.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes Yes Limited 
ET -310 119.95 Duplex (300) FM 1.7/49 Ans. only Yes Yes Limited 

Pathcom Inc. 8400 129.95 Simplex - - 1.7/49 Orig./Ans. - N/A - 
" " 8501/8511 194.90 Duplex (300) FM 1.7/49 Orig./Ans. - N/A - 
" " 8502/8510 349.95 Duplex 390(300) FM 1.7/49 Orig./Ans. Yes No Limited 

8504/8512 399.95 Duplex (300) FM 1.7/49 Orig./Ans. Yes Yes Yes 

Electra Co. FF-500 269.95 Duplex (300) FM 1.7/49 Orig./Ans. Yes No Limited 
" " FF-1500 299.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes No Limited 
" " FF-3000 349.95 Duplex 440(300) FM 1.7/49 Orig./Ans. Yes Yes Limited 

Fracom/Rov- 
afone 

" " 

Rovette 

600-RDS 

299.95 

399.95 

Duplex 

Duplex 

(300) 

(300) 

FM 

FM 

1.7/49 

1.7/49 

Orig./Ans. 

Orig./Ans. 

Yes 

- 
- 
- 

- 
- 

" " ;600-TTs 439.95 Duplex (300) FM 1.7/49 Orig./Ans. - - - 
" " 2500/8 649.95 Duplex 925(1700) FM 27/49 Orig./Ans. No Yes Limited 
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because many manufacturers build in 
guard frequencies that are used to mod- 
ulate the 49 -MHz carrier that also must 
be identical for one owner's remote to 
access another's base station. This ap- 
pears to work well. As an example, our 
tests of eight cordless phones from dif- 
ferent manufacturers revealed that none 
was able to use another's base, although 
some were able to page another remote. 
As a side issue, we did note serious inter- 
ference, especially during dialing, when 
two remotes were operated simulta- 
neously near each other. 

As the number of cordless phones in 
use grows, manufacturers are looking 
toward technical and legislative means 
for solving the growing interference 
problem. On the technical side, they're 
working with microprocessors. For ex- 
ample, last January, APF Electronics 
announced a 32 -channel microproces- 
sor -based cordless phone that would 
have greatly alleviated the privacy/ 
interference problem. In this design, the 
user would have been able to select his 
own personal code for each channel to 
insure privacy and protect against unau- 
thorized listening. Though the APF 
phone never made it to the commercial 
market, other manufacturers plan to 
produce similar systems. 

On the legislative side, some manu- 
facturers are appealing to the FCC for 
allocation of parts of the 27 -MHz band, 
while others want the 220 -MHz band 
for cordless -phone use. If the FCC gives 
the nod to either band, the advantages 
would be two -fold. First, there would be 

a lot more channels available, ensuring 
greater privacy. Secondly, the operating 
range of cordless telephones could be 
greatly extended. 

Our Test Setup. Since operating 
range is perhaps the most important 
characteristic one looks for in a cordless 
phone, we placed emphasis on this point 
during our tests. All eight models were 
tested with their base stations on the 
second floor rear of a two-story house. 

Several different ac outlets were tried 
before we located the optimum electri- 
cal wiring circuit to use for transmis- 
sion, which led us to this location. 
Through trial and error, we learned that 
outlet selection was far from a trivial 
matter. From one outlet to another, we 
noted that transmission range varied by 
as much as 50%. 

Our test location presented worst - 
case conditions because the house has 
shielded electrical wiring and is alumi- 
num sided. Furthermore, the locale, an 
ordinary residential area with mostly 
brick structures, always had one or more 
buildings between base station and re- 
mote. We used a 25 -foot extension cord 
to connect the base station to the ac line, 
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as recommended, but we needn't have 
bothered. Tests revealed that each 
phone system operated the same wheth- 
er or not the extension cord was used. 
Nor did the aluminum siding appear to 
influence range since the results were 
the same with the extension cord de- 
ployed inside the house and with it hung 
out a window. 

Units Tested. In all, we tested eight 
models of currently available cordless 
telephone systems from seven different 
manufacturers. Models selected for this 
survey represent the entire spectrum of 
cordless phones that receive or transmit 
away from the base unit. Here are our 
observations. 

Mura MP -100/101. Among the 
least expensive cordless phones on the 
market are those offered by Mura 
Corp., which has a series of three differ- 
ent Muraphone models that range in 
price from less than $70 to about $150. 
We selected the midpriced Model MP - 
100/101 remote/base system, which 
lists for about $100 but is routinely sold 
for $89.95, for evaluation. 

Some sacrifices were made in achiev- 
ing the low price for the MP -100/101 
(and other models in the Muraphone 
line), the most notable being its simplex 
design. Every time you want to speak 
into the remote, you must hold down a 

button, and when you wish to listen, you 
must release the button. Using Mura- 
phones, therefore, is more akin to oper- 
ating a CB transceiver than it is to using 
a telephone. 

By going simplex, Mura has made the 
design of the phone much simpler, of 
course, because it permits both remote 
and base to work on the same 49 -MHz 
transmit frequency. Mura claims that 
operating remote and base on the same 
49 -MHz frequency makes it possible to 
get better overall range than with other 
cordless phones that use the two -fre- 
quency scheme. 

Range for the MP -l00/101 is rated 
at 400 feet or more, up to "thousands of 
feet" with ideal clear line -of -sight condi- 
tions. In our experience, the 400 -foot 
figure is more realistic in cities and 
towns, but even 400 feet is optimistic, 
considering that the maximum distance 
we obtained was 250 feet. 

Another shortcoming of the MP -100/ 
101 is its answer -only capability, which 
prevents a user from originating a call 
from his remote. However, if all you 
need is a receiving instrument so that 
you don't have to run to answer the 
phone, the Muraphone can be a good 
inexpensive choice, assuming you don't 
mind the inconvenience of simplex oper- 
ation and somewhat restricted range. 

With the base station connected to a 

telephone line (a modular plug is sup- 
plied), it will broadcast a beep tone 
when it senses an incoming call. While 
the remote's antenna need not be ex- 
tended to receive this signal, the re- 
mote's power must be turned on and vol- 
ume control must be adjusted to allow 
you to hear the beep and respond to the 
call. To answer the call, you must fully 
extend the remote's antenna, naturally, 
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cordless telephones 
then press and hold the PUSH -TO -TALK 
button as long as you wish to talk. 

Because this system uses simplex op- 
eration, when you finish speaking, you 
must inform your caller that he can now 
talk. Then immediately release the 
PUSH -TO -TALK button so you can hear 
your caller. At the end of the call, you 
must push the LINE RELEASE button to 
disconnect the phone line. When the 
battery gets weak, or in the event you go 
beyond usable range, the LINE RELEASE 
button won't work. Fear not, though, be- 
cause a built-in timer in the base station 
takes over and automatically discon- 
nects the line after 2 minutes, even if 
your caller is still on the line. 

The Muraphone also offers inter- 
com and page/call-intercept/call-trans- 
fer modes of operation. For either to 
function properly, it is necessary that a 
regular telephone be connected to the 
Muraphone through the accessory jack 
on the rear of the base station. 

Intercom is a useful feature that al- 
lows the base station and remote to be 
used independently of the phone system. 
Unique to Mura products, intercom isn't 
found in even the most expensive cord- 
less phones. (Some are claimed to have 
intercom capability, but the function is 
totally dependent upon local telephone - 
company equipment design, which may 
or may not make it possible to allow 
operation in the intercom mode.) 

To get into the intercom mode, the 
INTERCOM button must be held down on 
the base station to activate the beeper in 
the remote and disconnect the base sta- 
tion and telephone connected to it from 
the telephone system. Telephone calls 
can be made or received from other tele- 
phone extensions any time the intercom 
is being used. To restore the Muraphone 
to normal operation, the INTERCOM but- 
ton must be released and LINE RELEASE 
button must be pressed. 

There is no capability for the remote 
to call the base station in the intercom 
mode, a feature that would make the 
system much more flexible and useful. 
(Mura isn't the only manufacturer to ig- 
nore this feature; none of the other 
available units had this capability.) An 
annoyance with the intercom mode is 
that the INTERCOM button must be held 
down for the entire time this mode is 
being used. Mura deliberately designed - 
in the hold-down requirement to prevent 
the system from accidentally being left 
in the intercom mode, but it is annoying 
nevertheless. 

Call intercept/transfer adds to the 
system's utility. When a call comes in, it 
can be screened at the base station be- 
fore being passed on to the person with 
the remote unit. The base -station opera- 
tor can query the person at the remote 
end, via the intercom mode, and pass on 

the call only if the person at the remote 
desires it. While the query is being con- 
ducted, the caller is put on hold and can- 
not overhear the intercom conversation. 
This very nice feature is another that 
isn't available with the other more ex- 
pensive systems we tested. 

Mura has two other models of the 
Muraphone: the MP -50/51 (less than 
$70) and the MP -300/301 (less than 
$150). The MP -50/51 has just a re- 
ceive -only mode and uses a nonre- 
chargeable battery instead of the re- 
chargeable batteries supplied in other 
Muraphones. The top -of -the -line Model 
MP -300/301 is a full -function system 
with the capability to originate as well 
as receive calls. 

.' 
. .. 

"dials" (pushbutton Touch -Tones type 
keypads) in the handsets. These phones 
are designed to be used with any tele- 
phone line, whether or not it has push- 
button capability. 

A digit memory in these phones serves 
two purposes. First, it allows you to key 
in telephone numbers as fast as you can 
enter them and makes them available to 
the dialing circuitry as needed. Second- 
ly, the number, which can contain up to 
17 digits, is retained in memory for as 
long as the power switch on the remote 
isn't turned off. So, if a number is busy 
when you dial it, you can try again a few 
minutes later simply by pressing the * 

key, which automatically redials the 
number without requiring you to enter it 
again digit by digit. 

Fused ac power supplies and three - 
prong grounded -plug line cords are com- 
mon to both systems. Rechargeable bat- 
teries are built in, with the chargers 
located in the handset cradles. Placing 
the handsets in their cradles on the base 
station automatically recharges the bat- 
teries. A fully charged battery is rated 
to give 12 to 15 hours of operating time. 

Cordless phones, in general, are sensi- 

Y11i;1lllll 
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Cobra CP-200S and 
Universal "Tote & Talk" 

Cobra CP-200S & Universal TEL - 
3000. Since these two systems are elec- 
trically identical, as revealed by com- 
paring their schematics, they performed 
identically. Our overall impression is 
that both systems are quite good. Tested 
for maximum range, both yielded excel- 
lent communication from as far away as 
400 feet (rated 300 feet). Full duplex 
operation is standard, offering tele- 
phone -quality communication. 

Both systems are designed to be tele- 
phone -like in appearance, with their 

tive to local electrical noise, but these 
two systems were somewhat more sus- 
ceptible than the rest. In particular, the 
dialing circuits are sensitive to noise 
generated by digital signals from other 
equipment, such as from a home micro- 
computer or calculator. 

Base -to -remote paging capability is 
built-in. Pressing the CALL button lets 
the remote user know that a call is for 
him. It is possible to simulate intercom 
by having the base -station operator lift 
his phone and dial any number but zero. 
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This eliminates the dial tone and allows 
the remote to be called by pressing the 
CALL button. There are, however, two 
problems associated with this approach. 
One is that your telephone is tied up and 
appears to be busy for as long as you're 
on "intercom." The second and more se- 
rious problem is that, depending on the 
equipment in your local telephone of- 
fice, a disrupting tone will appear on the 
line after 30 seconds to 2 minutes. 

Since they're electrically identical, 
these systems require that you look for 
other things that make them different 
when it comes to deciding which to buy. 
Actual selling price is one. Universal's 
"Tote & Talk" has a suggested retail 
price of $249.95, Cobra's CP-200S is 
$239.95. Another area in which the two 
systems are different is in the manual 
supplied with the system. Cobra's is a 
16 -page booklet that contains clearly la- 
beled drawings and photos and easy -to - 
follow setup and use instructions. The 
"Tote & Talk's" manual is an 11" X 
17" sheet, printed on both sides and 
folded in four, containing several unla- 
beled photographs. 

Pathcom 8502/8510. Only Path- 
com's Model 8502/8510 "Ez Phone" re- 
mote had true telephone styling and 
could easily be mistaken for a Ma Bell 
instrument. The base station doesn't 
have a grounded power cord or external 
fuse. Ez Phone's rated range is 300 feet, 
which was easily exceeded in our tests. 
In fact, we measured it to be 390 feet. 

Much thought has apparently been 
given to security in the Ez Phone, which 
comes with a choice of five different 

channels, reducing the probability that 
two people in a given area who buy from 
the same manufacturer will have units 
operating on the same frequency. A 
transmitter lockout system that shuts off 
the transmitter to any unauthorized 
calls once the handset is placed in the 
base station's cradle is another security 
feature. When this is done, 'a SECURE 
light comes on to inform you that no one 
can access your phone line. If you have 
more than one handset and want to be 
able to call on one unit while another is 
being charged in the base station, the 
secure function can be overridden by 
pressing the SECURE button on the base 
station. 

One of the nice features of the Ez 
Phone is that base stations and remotes 
can be bought separately. This allows 
you to have one base station with several 
remotes, or several base stations with a 
single remote, etc., to cover a larger 
area. This model does not have a memo- 
ry-redial system, so if you wish to redial 
a number, you have to key it in again. 

Price. of an 8502/8510 remote/base 
system is $349.95. For $50 more, you 
can get the 8504/8512, which does in- 
clude automatic-redial as well as inter- 
com functions, the latter permitting a 
remote to call a base, and vice versa, 
independent of the telephone line. All 
Ez Phones offer full duplex and answer/ 
originate operation. 

Pathcom's two economy systems are 
the Model 8501/8511 full duplex an- 
swer -only and Model 8400 simplex 
push -to -talk systems that sell for 
$194.90 and $129.95, respectively. 

Pathcom 8502 "Ez Phone" 

1/ 

x 

Radio Shack ET -300 "DuoFone" 

Radio Shack ET -300. The Model 
ET -300 "DuoFone" from Radio Shack 
is electrically identical to the Universal 
Tote & Talk and Cobra CP-200S. Only 
the packaging is different. DuoFone's 
remote is housed in a case configured 
like a walkie-talkie. 

Because of its walkie-talkie design, 
the remote's speaker output isn't as con- 
centrated and, as a result, sacrifices 
some privacy. In all else, everything said 
about the Tote & Talk and CP-200S, 
including the 440 -foot range, applies to 
the Radio Shack ET -300, which is 
priced at $199.95. The company also of- 
fers an incoming -call version, ET -310, 
for $119.95. In addition, Radio Shack 
recently introduced a standard pushbut- 
ton telephone that has a cordless hand- 
set with a claimed 50 -ft range ($99.95). 
Calls are thus made or received at the 
base unit, and one can walk away with 
the handset, which is shaped like a more 
traditional phone. 
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Electra Freedom Phone FF-1500 

Freedom Phones FF-I500 & 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- 
5O98N, the FF-3000 an MK-5O99N 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. 
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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 25OO/B offers more than 
twice the range. In our tests, the range 
was 925 feet (claimed 1/3 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 25OO/B requires 
use of a security code to access the base 
station. 

There are a few disturbing things 
about the 25OO/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 
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Ro va/Pro 2500/8 

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 
25OO/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 25OO/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 25OO/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 Hat 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- 

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

The action com-es at you in breath- 
taking, vivid color-the kind our GE 
VIRII 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, . 
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clear image on a compact, big -screen TV. 
In fact, with a picture th;s good, you 

may be one of the few people to call a 

charging, 270-1b. lineman beautiful: 

We bring good thingsio life. 

GENERAL )ELECTRIC 

Forthe námE of yóur neaFest 
GE Wlt1escceerc5eáler; 

call tollfi ee 8D0 4£7-4700 
(rrc INiois. 800322.4400). 

r-74rulated TV picture: Cabirc 5 o4-aoliC v.7od anC veneers'. 
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Móving 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 ori. thé foundations 
of the past twenty yeas, is coming-most notably in video .... audio ...."computers .. . 

satellites. The integral parts of the new Electronic World. 
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Television-the progenitor of video --changed the world as 
did no 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 unité. It can 
divide. It has become the eyes of nations, capturing millions 
of minds in a single instant of time. 

.Profound words indeed for media that began in 1945 
when- "Uncle Miltie" came live, in black -and -white, from 
DuMont 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 gowith us -everywhere- even to 
.ball games, somehow : lending credence to the action we 
see on the field! 

flew circuits have also been designed tó improve 
performance. Comb filters increase the bandwidth óf a 

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

Picture tube design has improved. picture quality and 
increased picture size; More recent and more exciting- 
A remarkable technology of high-,light-cutput tubes is 
evolving for indirect viewing, commonly called projection TV. 

This year, many television manufacturers are offering 

The TV screen an a modern home entertainment center 
will utilize an extensive range ofvideo sources. 



... 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 ow 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: 

Mow,- 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 1.C. chips made possible the reduction of 
bulk and expense in electronic equipment. 
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Radio Shack and Tandy Corp. 

Were Added 3 New ?RS -80' Computer Systems 

. ',:0 . : m_., 

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 ín 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 $6997 

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 
$24957 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). 
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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 $2497 
Fully programmable in BASIC with 

a powerful 1.9K RAM. 

Only 5/ax23/4x6'/8" 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 corn - 
Outer at an incomparably low price. 

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

I tS-80 tradition, is also expandable. 
includes 53 -key deluxe keyboard, 

4 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 ís 

fully user programmable. 

If you're confused by the proliferation of small -computer advertising, listen to the industry leader, the Radío 
Shack Division of Tandy Corporatiori (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 Radío Shack. 
*All prices subject to variation at individual stores, dealers, centers. Delivery dates subject to change. r 

Radie IhaeK 
The biggest name in little computers T"' 

Send Today! For Free RSC-4 
Computer Catalog to RADIO SHACK, Dept. 
81-A-265, 1300 One Tandy Ctr., Ft. Worth, TX 
76133 
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Video Review magazine tests a lot 
of sophisticated vided 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 

. :, 

Simulated TV picture. Simulated vood cabinet. 

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 

1 

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, 
P.O. Box 6950, Knoxville, 
Tennessee 37914. 
c 1980 MAGNAVOX CONSUMER ELECTRONICS CO 

The brightest ideas in the world 
are here to play. 

CIRCLE NO. 36 ON FREE INFORMATION CARD 
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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 demonstrated by Japanese 
and American manufacturers. Holographic transmission 
gear 'is in the laps. Actors will no longer be confined to the 
screen, but will oe projected, in three dimensions, into your 
living room. ' 

The HomeEntertainment Center is on its way! 

Hew -generation magnetic bubbles from Bell Labs promise 
higher speed, Beater memory capacity. 

n 
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FIDELITY 

ELECTRONICS 

ITO. 

CHESS 

.11111"10 
SAN JOSE. CAL F7r;r1IA 

September E. G. 7 LONDON. ENGLAND 
1980 September. 4.5,6 

1980 
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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... 
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¿ captures lithoanc Etors. 
.` Plays ariyéri.levers 61 " 

diffiaulty. Allaly¢eb.óver 
3,000,Sota moves -It's r 

taster and smartér 
'than are . Spea<s . . 4 er 
Engl-sn, Spanisfi, 
French tar Gerrran - o 
language: 
Chess Clock tells 
time -enaining, 
elapsed time, lime 
used per move. 
DXFlicates 64 3f the world's greatest 
games - you play against the Master. . 

Pta.e 64 book openings, average 15 moves into 
the g3rse. 
Many o:her features include: Problem Mode, Mate -in -Two solutions, 
change sides n mid -game, and much more. 

For the beginner or serious player. Available In fine stores everywhere. 
Spenei French or sermon optional. 

The world's largest manufacturer of self-contained, microprocessor based, board games. 
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Quality made in U S A 

FIDELITY ELECTRONICS, LTD_ 8800 N.W. 36th STREE 1, MIAMI, FLORIDA 3.3176 
CIRCLE NO. 18 ON FREE INFORMATION CARD 
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"Ultra -lightweight cart- 
ridges flawlessly track 

o record grooves over a wide °° 

dynamic. range with a 
rninimu'm°of distortion." 

IuIIIII.. 
I_I 

Clear, crisp undistorted music came from the demmo'speák=: 

ers at the far end of a Manhattan hotel suite. 
"Remémber," said a spokesman for the 3M Company,: 

"you'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 eap the biggest news.. 

since Edison first recorded sounds on á 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 :retorted. 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 zopies .of 
performances with optimum reproduction quality. 

Throughout the years, each component iñ a high-fidelity 
system has been redesigned to take on the challenge of ° 

creating realistic audio reproduction in ycur home. Mew' . 

breeds of motors supply mechanical movement at precision. 
speeds without adding 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 the cartridge across the 
record surface it wads that eliminate the slight skew and. 
tracking errors found in earlier conventional arms. Cassette 
tape formulátioñs, have been developed to increase á ' 

frequency response and dynamic range while decreasing ; 

noise and hiss. Nigh -bias heads handle the currents 
. necessary to use new metal tape formulations. . - - 

Whether you are listening to records, tapes or a tuner, ° 

the extracted audio signal may have. been processed . 

9 
° ° 

State-of-the-art electro-mechanicál arms move across the 
record surface eliminating the tracking errors found in 
earlier arms. 



"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. noise -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 
úndergone 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 .automaticaily 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' 3O,0Ó0 -element micro-processor-a 
'computer on a ' chip with varied tele -communication 
applications. 



Lwc Tuner/Amplifiers 
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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... 
uvo¡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, minimum 
RMS into 8 ohms, both channels driven from 
20-20,000 Hz with no more than 0.05% 
Total Harmonic Distortion. 

We've eliminated the fiat 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 tp tune, 
automatically changing into a signal strength 
indicator at the exact center tuning point. 

R-3045-45 watts per channel, minimum 
RMS into 8 ohms, both channels driven from 
20-23,000 Hz with no more than 0.05% 
Total -larmonic Distortion: 

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...aútomatically. 

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 ofAinerica,I, 

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 
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and retrieve data-phone numbers, addresses, etc. 
° Computers also work in tandem with external devices. 

They control printers 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 audible commands; synthesizers allow it tó 
talk back-in its own voice-or compose its own music. 
Remote- control devices even permit a computer to op-, 

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

computer can communicate with other computers over a 
standard phone line. The potential is mind -boggling! 

Mow, there are a number of such computer services avail- 
able for use. Dial one of them, attach your computer to the 

The Wall Street Journal hastens story text between type- 
setter and printer via satellite. 



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 Máxell, we've 
always been aware that a 
video cassette recorder can 
only be as good as the tape ,P 
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 

axe11 
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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 m a xe quality, you need ll 
a high grade 

IT'S WORTH IT tape. 
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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 
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 

I 

i 
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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 

MDR -7 :. 

headphones. 
They're light. 
And heavy. 

STEREO HEADPHONES 

CIRCLE NO. 57 ON FREE INFORMATION CARD 
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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. 

U r %-i 1.1.1.1 i i_ U 
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 á tremendous effect on machine com- 
munication. Smart machines-from computers to photo 

l 
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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 can be cheaper, and is fast becoming 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 urgency, it is sent 
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 hastens, story text between 
typesetter and printer via satellite. 

Satellite ;communication also has many direct effects 
on us. Nome Box Office supplies TV viewers. with first - 
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 offer a more personal touch as it 
did during the Republican convention in Detroit. While net- 
works carried the events of national interest, reporters 
from three independent news affiliates were' beaming in- 

dividual state views to local stations over a Westar satellite. 
In the near future, this personal touch may prove to be a 

twist of technological fate. Since the beginning, satellite 
communication has been thought of in global concepts- 
thousands of miles of space brought into mirror'view by elec- 

tronic servants. Even the technology of today's sophisticated 
craft support, that. use. Relatively low levels of energy 
beam earthward' in' a scattered array to be picked up by 
giant signal -gathering dishes 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 our immediate- concerns. Two areas of technology make 
that possible: superior receivingelectronics packages have 
greatly reduced the size of the antenna needed to capture 
signals. (A 10 -foot diameter dish can be used in lieu of 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 high - 
frequency, high-powered satellites. Canada, the U.S. and. 

Japan have- a joint venture in CTS, a communications 
satellite capable of broadcasting directly to your TV set. The 
antenna? A desk -top dish that measures just under two 
feet across: De down -link necessary fits in your hand and 
is planned to cost under $5001 O 



Educator, Entertainer, Accountant. 
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 

ti 

: 

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. 

N 

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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f catalog and 
the name of the 

dealer nearest yoú, call 
1=800.321.6850 toll free. 

OHIO SCIENTIFIC 
CIRCLE NO. 61 ON FREE INFOF NATION CARD 

1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 [216] 831-5600 



Low-cost digital indicator displays total playing time 

OW VA\Y la,RS AR ON YW 
PHONO 
STYLUS? 

LMOST 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-S50 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. 

i' i . f, 

4 

# s 

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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phono stylus JI 
AUDIO INPUT 

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 JI. 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, do 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 IC1 
(at 1 kHz) boost the input signal to the 
level required by the half -wave rectify- 
ing and averaging network D4, CI I, and 
R/3. The amplified input signal is con- 
verted into a positive do voltage ap- 
pearing across capacitor C//, which 
charges rapidly and discharges slowly 
through RI3. 

Comparator IC2C accepts the do volt- 
age appearing across C/I and compares 
it with the reference of approximately 
100 mV generated by R17, R18 and 
C12. Resistors R/4 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 RI9CI3, whose output is 
attenuated by voltage divider R20R23. 
The attenuated sine wave, converted 
into a square wave with a do 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 Cl.ocK input 
of the first section of dual D flip-flop 
IC3. The mismatch between pull-up re - 

C16 
56pF 

CI 
.0033µF 

6 

C2 C3 
.00271F .01µF 

M 33011. +6.2V 

C5 

DISI = NSA154IA 
ICI =LM301A 
IC2=LM339 
IC3 =C04013 
IC4=CD4059 
IC5=74C925 
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PARTS LIST 

R35 
33011 

IN4735W' _I11914 

+ 

CI 4 
TOµF 

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

C1 -0.0033-µF Mylar capacitor 
C2 -0.0027-µF Mylar capacitor 
C3 -0.01-1.1.F Mylar capacitor 
C4, C8, C10- 10-µF, 6.3-V tantalum capac- 

itor 
C5, C11, C12 -100-µF, 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-µF, 35-V, radial -lead electrolyt- 

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

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

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

SI 
4.2V - 

T 

R15 
IM 

IC2C 

+ 
C 12 

IOOµF 

+VM 

C15 

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 Q5 -2N5210 or equivalent npn 

silicon transistor 
Q6 -2N5086 or equivalent pnp silicon 

transistor 
The following, unless otherwise specified, 

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

R1,R15,R22-1 MO 
R2, R23-27 kit 
R3-470 kit 
R4-330 i2 

R5, R6, R 12, R 16, R19, R26-100 kil 
R7-10 
R8, R14, R21, R27 through R33-1 kit 
R9, R11, R13-101(12 
R10-15 kit 
R17, R36-6.81(12 
R18-1000 
R20-33 kil 
R24, R25, R34, R36, R37-3.3 kí1 
R35-330 0, 1/2 W 
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+VM 

lo 02 

SI 
VIEW 

C DIS I 

b 

C 

'' 
I 

f I_IL IIl.L loa 
9 CI C2 C3 C4 

7 

03 

Si, 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% 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. 

R36 
6.8K 

R37 
3.3K 

24 

22 

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. 

R34 
3.3K 

06 

+VM 

sisto-s 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 1C3, 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 06 as well. The latter drive the 
digit and decimal -point cathode lines of 
the cisplay. Their emitters are connect- 
ed together and to one side of pushbut- 
ton VIEW switch S/, 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 

8 
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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- 

IC4 

RI I C, r- R2 

CI6 

1J1 
AUDIO 
INPUT 

C3 
R3 4- 

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 105 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 ín 

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 (JI ). 

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 I 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 
pbint 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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1. -010 -LINE CORDS, he.vy-duty, 18 gauge, 6', molded plug, 2-cond. (.6499) 

1__O100-DTL IC's, mostly dual JK flip flops, marked. 100% Prime. (.6444) 

.40-800V IA RECTIFIERS, type 1514006. epoxy, axial lead., (.6245) 

L __s 120'NE.2 BULBS W/RESISTOR, neon, plugs right Into 110 VAC, (.66201 

1-- 115 -RCA PHONO JACKS, popular NI -FI jack on a 6.6.lit strip, (62301 

_ 50.AXIAL ELECTROS, arel. values, volts, sixes, What a buy! (.32271 

, 6 MINI MOTORS, T00 5 
mist. vo a[ 

40.STRAIN RELIEFS, .6.t. types, styles, 6 .Ices. (6756) 

'Same Cat. No. 

130 00, $3 -_D 10-00AD PHONO JACKS, A RCA Isms on 2 a Ica" Bakelite strip, (06249) 2.99 20 for $3 

50 for 53 _LI25'RCA PASMO PLUGS, popular .odlo/+pecker plugs, 100% material, (03293) 2.99 50 for 53 

100 for 53 U l5 -MINI PLUG & CABLE SETS, 3.5,.m plug, 6' insulated 2 cond. leads, (62691 2.99 30 for $3 

350 for 53 _U 25 -MAGNETIC DISCS, Plastalloy 13/16 410. a I/8" discs, 106294) 2.99 SO for 53 

40 for 53 _U 200 -PRE -FORMED DISCS. ceps w/lead+ for PC use, mixed values, (02605) 2.99 400 for 53 

100 for 53 U25 -PLASTIC POWERS. 25 watt, non & pop, 50-200 bolo, 70-220. (06237) 2.99 50 for $3 

40 for $3 '-'! 100.2 WATT RESISTORS. assorted carbons, firms etc. toms 5%.re, (.6238) 2.99 200 for $3 

40 for 53 _U24.LM.3407 VOLTAGE REGULATORS, untested T0.220, may Incl. S-249, I=2635) 2.99 48 for 53 

120 for $3 U125 -POLYSTYRENE CAPS, assorted. types, Myles, 6 sites. all good, (027291 2.99 250 for $3 

B for $3 U 100 -COILS 6 CHOKES, ant. RF,OSC, IF, and peeking types, (.6283) 2.99 200 for 53 

100 for 53 _ISO -POWER TAB TRANSISTORS. plastic NPR, TD -220, mt. typo, untested. (.2425) 2.99 100 for $3 

500 for $3 -- 245KINNY TRIM POTS. multi 6 single turn. asst. valuer & typo. (06285) 2.99 48 for 53 

100 loo 53 _U 75.LONG LEAD DISCS, prime, marled caps, seorted material, 102598) 2.99 150 for $3 

60 for 53 U SOTTO. 7400 series. Incl. [eta., Rlpflops, etc. untested. (.6226) 2.99 100 for $3 

20 for $3 ;_ %.BRASS LOCKS, with key, lie' long, for doors, window.. etc. (06253) 2.99 10 for $3 

20 for $3_.. 2SO.MOLE%SOCKETS, "on-a.strlp", make your on pc sockets. 106255) 2.99 500 for 53 

200 for $3. , 50.MINI POTS, pc style, tangle turn, assorted .true., 1.33451 2.99 100 for $3 

70 for 53 JUMBO RED LEDS. 3V 10 me. 100% good maferlal, red dome lens , (03369) 2.99 30 for 03 

80 for 33 ; 2.50UND TRIGGERS, sound activated Imp. SCR IrIggrb. on 3" board, (#3625) 2.99 A for 33 

18 for 53240 -TRANSISTOR SOCKETS. assortmtnt may lrsludt; 70.19,5.66.3. ere. .3845 2.99 80 for 53 

200 for $3_(; 75.CABLE TIES, 4" nonslip white plastic, like Ty.wraP. (52181 2.99 150 for 33 

40 for 53 1:150.FEEOTNRU CAPS. assorted types & mos. for RF, UHF, etc. (056684) 2.99 300 for $3 

30 for 53 _ 175.4 WATT RESISTORS. atstd. ..herons, caroo-film., some S%er+. (o5797A) 2.99 350 for 53 

400 for $3 ,- 100-PLESSY CAPS. ceramic block. In .seorted site+ 6 0.100+. (.6221) 2.99 200 for 53 

300 for 53 20.HOBBY LEDS. assorted types & colors, molly dims, some good, (.62251 2.99 40 for 53 

100 for 53- 100.PC: NGTSHRINK. slfpover type. shrinks 50%. like Thermo-flt, 106239) 2.99 200 for S3 

6 for $3 ` , 25'NE2 BULBS, neon, for 110 VAC. require. resistor. (not Intl.) (.2613) 2.99 50 for 33 

400 for 53 -- 10OMETALLIC RESISTORS, mostly W wetter., oat. val. 1.5% tol. 1.6280) 2.99 200 for S3 

400 for 33 _ I00.POWE[S POWERS, l to 7 watt poor resistors, (.6281) 2.99 200 for S3 

HO for $3 15 -CRYSTALS, marked typos, some H6/U, sor. Ir.Vueney marked, (.6256) 2.99 30 for 53 

--50 for 53 150.SUmist.ey BMINI IF TRANSFORMERS. et. m IneludO; 020. t en otn., etc. (6299) 2.99 300 for $3 

80 for S3 _60.5DUARE OHM RESISTORS. olio resistor., asst. values, grab 'em! (.6261) 2.99 120 for $3 

12 for $3 _,,, 25.MICRO MINI REED SWITCHES, 1" long, for elerms, rtley systems, etc. (.6263) 2.99 50 for S3 

48 for $3 -150-PC..CAPACITOR SPECIAL. sot. myl.rs. polls, micas, etc. 100% good. (06264) 2.99 300 for $3 

80 for $3- 10PUSHBUTTON ALARM SWITCH. SPST, momentary, NC, */hardware. (.6267) 2.99 20 for 53 

12 for 53 `;500-PC..NARDWARE SURPRISE. ('operas.) 1 m. mot. screw., *Asher., etc. (.6271) 2.99 1000 for $3 

6 for 53 : 20 9V BATTERY CLIPS, snap connector, coded, Insulated leads, (.6286) 2.99 40 for 53 

20 for 53- 3 -WATCH GUTS. 5 -function. LED style, assorted sixes, untested, (.6287) 2.99 6 for 53 

8 for S3 ' 5 -HEAVY DORY LINE CORDS. white, 2 cond. Eft. 16 gauge, 1.6292) 2.99 10 for $3 

16 for $3_ 20.51NGLE PIA LEDS. green, micro style, 3V 10mA, 100%, (.6293) 2.99 40 for $3 

16 for $3__30-LED/TRANSISTOR SOCKETS, Onap-ln", %pc Sods, for TO-S,18,46.0c. (.62971 2.99 60 for 53 

8 for 33_ 200.PRECISION RESISTORS, WW, It, .x1.11.2428) 2.99 400 for 53 

20 for 03 

Send For Our FREE Catalog Today! 

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

For Faster Service 
'°' Order By Phone'j ¡ 

1-617-245-3828 

ORDERING INSTRUCTIONS 
Check boxes in front of 2.99ers desired 
Indicate OTY Desired On Line To Left Of Box 

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

Poly Paks 
P.O. BOX 942, PE 12 

SOUTH LYNNFIELD, 
M A . 01 940 

Remember: Poly Paks means 

"GOOD STUFF CHEAP!" 

POKY PAK/ 
Total Amount of Order S 

Please Add $3 for Postage & Handling 

NAME 

ADDRESS 

CITY 

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

ACCT. R EXP. DATE 

O Send me your FREE catalog 

CIRCLE NO. 56 ON FREE INFORMATION CARO 
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New from NRI! 
25"color TV that tunes 

AGONAL 

by computer, programs 
an entire evening's 

entertainment. 
Just part of NRI's training in 

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

and portable radios. 

'..,,_..... 
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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. Becatise 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 

g . ' 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... 

1111.110 

ol,_ir - . .- 
1212 

0:01.11-r.e 

' .; 

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 Training 
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 

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 



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 
pies 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 o 
complete operating 
system,perfect for 

v1, beginners, hobbyists. ...,. industrial controller 
use. $729.95 

LEVEL "A" SPECIFICATIONS 
Explorer/85's level "A" system features the advanced 
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O,. . 

all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion, plus generous 
prototyping space, 

PC Board: Glass epoxy. plated through holes with 
solder mask. I/O: Provisions for 25 -pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader ... cassette tape recorder input and 
output ... cassette tape control output ... LED output 
indicator on SOD (serial output) line ... printer inter- 
face (less drivers) ... total of four 8 -bit plus one 6 -bit 
I/O ports. Crystal Frequency: 6.144 MHz. Control 
Switches: Reset and user (RST 7.5) interrupt ... addi- 
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. Counter/Timer. Programmable. 14 -bit bi- 
nary. System RAM: 256 bytes located at F800. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems ... RAM expandable to 64K 
via S-180 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at F009. leaving 
0000 free for user RAM/ROM. Features include tape 
load with labeling ... examine/change contents of 
memory... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging/training feature ... go 
to execution address ... move blocks of memory from 
one location to another ... fill blocks of memory with a 
constant ... display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1-255 characters/line) . chan- 
nelized I/O monitor routine with 8 -bit parallel output 
for high-speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

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

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

THE NEW EXPLORER/85 SYSTEM Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95! 
(Also available wired & tested. $1799.95) 

Pull 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 (not a hobby brand!) 

Level "A" 
With Hex 
Keypad/Display. 

single step with register display al each break point ... 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics I lex 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 hoards. 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 Male generator (jumper selectahle), to allow the 
use of slower memories ... twvo separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you to plug up lo six S-1011 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 truant 
that plugs into the motherboard. lust add required 
number of S -loll connectors. 

g_ 
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 WO 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- 
piing components. Sockets may also be used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

e" CONTROL DATA CORP. Datacapacity.401.016 bytes 
professional drive. (SD). 802.032 bytes (DD). 
LSl controller, unformalled. 
Write protect. Access lime. 25ms (one 
Single or double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Controls up to four 8" drives. 2716 PROM socket included 
1771A ISI (SD) floppy disk for use in custom 
controller. applications. 
Onboard data separator Onboard crystal controlled. 
(IBM compatible). Onboard I/O baud rate 
2 Serial I/O ports generators to 9600 baud. 
Autohacrt to disk system Double -sided PC board 
when system reset. (glass epoxy.) 

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

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save $26.00!)- Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 
5 -amp Power Supply: (regular price $199.95), now at 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) - Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display, Intel 8085 User Manual, Level "A" 
Ilex Monitor Source Listing, and AP -1 5 -amp Power 
Supply: (regular price $279.35), all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!)- In- 
cludes Level "A" (Terminal Version), Level "B", 
Level "D" (4k RAM), Level "E". 8k Microsoft in - 

ROM, Intel 8085 User Manual, Level "A" Monitor 
Source Listing, and AP -1 5 -amp Power Supply. (regu- 
lar price $439.70), now yours 'at SPECIAL PRICE: 
5329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: 5499.95 
plus post. & insur. 

Special 8" Disk Edition Explorer/85 (Save over $104!) - Includes disk -version Level "A", Level "B", two 
S -l00 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 
5625,00!) - Includes CP/M 2.0, Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now at SPECIAI, PRICE: $699.95. 

Please send the items checked below: 
Explorer/85 level "A" Idl (Terminal Version)... 5129.05 plus 
$3 post. & insur. 
Explorer/85 level "A" kit (I lex Keypad/Display Version)... 
5129.95 plus $3 post. & insur. 
8k Microsoft BASIC on cassette tape. $64.95 postpaid. 

O 8k Microsoft BASIC in ROM kit (requires Levels "B". "1)" and 
"E") $99.95 plus $2 post. & i tsar. 
Level "B" (S-1001 kit ... $49.95 plus $2 post. & insur. 

O Level "C" (5.100 6 -card expander) kit ... 539.95 plus $2 post. 
& insur. 

O Level "D" (4k RAM) kit... $69.95 plus $2 post. & insur. 
Level "E" (EPROM/ROM) kit ... 55.95 plus 5oc p&h. 

O Deluxe Steel Cabinet for Explorer/its ... 549.95 plus $3 post. 
& insur. 

Fan For Cabinet ... $15.00 plus $1.50 post. & insur. 
O ASCII Keyboard/Computer lerminat kit: features a full 1211 

character set. MI case full cursor control: 75 ohm video 
output: convertible to baudnt output: selectable baud rate. 
RS232 -Cur 20 ma. 110. 32 or el character by is line formats. 
and can he used with either CRT monitor or a'IV set (if you 
have an RF modulator)... 5149.95 Titus 53.00 post. & insur. 

DeLuxe sleet Cabinet for ASCII kevhuanl/terminal ... 
$19.95 plus 92.50 post. & insur. 

New! ierminall Monitor: (See photo) Same fenlures as above. 
except 12" monitor with key board and terminal is in deluxa 
single cabinet: kit . $399.95 phis $7 post. & insur 

O Hazeltine terminals:Our prices too low to quote- CALL (LS 
Lear -Sigler terminals printers: Our prices loo tow to quota. 
CALL IS 

O Hex Keypad/Display kit ... 569.95 plus 52 post. & insur. 

O AP -I Pomos Supply Kit ±8V 445 amps) in deluxe steel cabinet 
.. 539.95 plus $2 post. & insur. 

O Gold Plated 5.100 Bus Connectors... 54.85 each. post pa td. 
O RF Modulator kit allows you to use your TV set as a monitor) 

. $8.95 postpaid. 
16k RAM IdI IS- M0hoard expands ho B4k)... 5199.95 plus 52 
post. & insur. 
32k RAM kit... $299.95 plus $2 lost. & insur. 
48k RAM kit... 5399.95 plus $2 post. & insur. 

0 64k RAM kit ... $499.95 plus $2 post. & insur. 
O 16k RAM Expansion kit (to expand any of the ;dove in 16k 

blocks up to 64k) ... $99.95 plus $2 post. & insur. each. 
O Intel 8085 cpu Users' Manual ... $7.50 postpaid. 
O 12" Video Monitor (10MHz bandwidth( . . 5139.95 plus $5 

post. & insur. 
O Beginner's Pak (see above.) $169.95 plus $4 post. & i Osar. 
O Experimenter's Pak (sir abut el ... $219.95 plus $6 post. & 

insur. 
O Special Microsoft BASIC Pak Without Terminal (se ealove).. . 

$329.95 plus $7 post. & insur. 
Same as alxive. plus ASCII Keyboard 1ernUnal With Cabinet, 
Get Free RF' Modulator (sec above(... $499.95 plus $10 post. 
& insur. 
Special 8" I)Isk Edition Explorer/85 (see above). . S1499.95 
plus 526 lost & insur. 

Wired &Tested ... 51799.95 plus $26 post. &insur. 
O Extra 8" CDC Floppy Drives... 5499.95 plus 512 post. & insur. 

Cabinet 8 Power Supply For Drive... $69.95 plus 5:1 post. & 
insur. 

O Drive Cable Setup For Two Drives ... $25 plus 51.50 post. & 
insur. 

O Disk Controller Board with 110 Ports... 5199.95 plus 52 post. 
& insur. 

O Special: Complete Business Software Pak (sea above) ... 
$699.96 postpaid. 

SOLD SEPARATELY: 
CP/M 1.4... SIOO postpaid. 

O CP/M 2.0... 5150 postpaid. 
Microsoft BASIC... $325 postpaid. 

O Intel 8085 cpu User Manual ... $7.50 postpaid. 
O Level "A" Monitor Source listing... $25 postpaid. 

Continental USA. Credit lard Buyers Outside Connecticut 

CALL TOLL FREE: 800-243-7428 ' To Order From Connecticut Or For 'technical 
Assistance.. cell (203) 354-4375 

"Iblal Enclosed (Conn res idd snles lux) $ 

Paid By: 
Personal Check Cashier's Check/Money Order 
VISA Master Charge (Bank No. ----) 

Acct. No. Fxp Date 
Signature 
Print 
Name 
Address 
City 
State Zip 

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

54 
DECEMBER 1980 


