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Reddy Chirra improves his vision 
with an Apple. 

Reddy is an optical engineer who's 
used to working for big companies and using 
big mainframes. 

But when he started his own consulting 
business, he soon learned how costly main- 
frame time can be. So he bought himself a 
48K Apple II Rrsonal Computer. 

And, like thousands of other engineers 

1 .r 

AVa 



and scientists, quickly learned the pleasures 
of cutting down on shared time ; :;, and hav- 
ing his own tamper -proof data base. 

His Apple can handle - ; 
formulaswithupto8øvari- 1 -= s£ 
ables and test parameters on ,, - , '°°°°,. 
250 different optical glasses. '1, 

He can even use BASIC, '4.. 

FORTRAN, Pascal and Assembly languages. 
And Apple's HI -RES graphics come in 

handy for design. 
Reddy looked at other microcomputers, 

but chose Apple for its in-depth documenta- 
tion, reliability and expandability. 

You can get up to 64K ::° .. °,: E .h1 an 
Apple II.Up to128K RAM in our newApplelll. 
And there's a whole family of compatible 
peripherals, including an IEEE -488 bus for 
laboratory instrument control. 

Visit your authorized Apple dealer to 
find out how far an Apple can go with 
scientific/technical applications. 

It'll change the way you see things. r 
The personal computer. PIS 
For the dealer nearest you, call (800) 538-9696. In California, call (800)662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 

CIRCLE NO..6 ON FREE INFORMATION CARD 

AUGUST 1981 1 



AUGUST 1981 VOLUME 19, NUMBER 8 

A NEW 
STANDARD 
OF 
RECORD 
CARE 

DISCWASNER 
D4 SYSTEM 

N EW D4 FLUID 
Inherently more active against 
record contamination. Inherently 
safe for record vinyl. Preferentially 
absorptive formula carries all 
contamination off the record. 

N EW D4 FABRIC 
Unique directional fibers 
preferentially remove fluid and 
contamination. D4 fabric results in 
clearly better cleaning, better 
drying and ultimately residue -free 
surfaces. 

UNMATCHED VALUE 
The Discwasher D4 System is 

enhanced by the durability and 
aesthetics of the hand -finished 
walnut handle. Included in the D4 
System are the DC -1 Pad Cleaner 
and new instructions. 

discwasher 
PRODUCTS TO CARE FOR YOUR MUSIC 

1407 N. Providence Rd. 
Columbia, Missouri 65201 
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"Here's great 
news for 
electronics - 

enthusiasts on 
small budgets.. 
Now you can 
take home 
a Fluke DMM 
or $12.5r 

*Suggested U.S.,Iist price .. 
For r.echnical data circle no. 
20 ON FREE INFORMATION CARD. 

Whether you're just starting out 
in electronics or moving up from an 
analog VOM to a digital imultimeter, 
you'll be smart to make. sure that 
you're getting your. money's worth. 

In your search for a basic - 
performance DMM; be sure to 
consider the new D 8(X) from Fluke. 
Priced at only $125; this dependable 
*six -function handheld DMM is 
available now at selectelectronics 
suppty stores throughout the U.S. 

The D 8(X) offers 0.5°t basic dc 
acéuracy (five times better than 
analog voltmeters), a raicrr-sharp 31/2 - 

digit LCD readout, unsurpassed 
overload protection, and true; 
one -hand operation. 
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' Niorid'leader 
in ~MY. Now .. 

one for you. . you 

o 

This hr-d-workiñg basic 
.measurement multimeter is designed 
from the insice out for long life and 
reliability. Al: D 8(X) specificat:cns 
are traceable _o the National Bureau 
of Standards.. 

As part c f Flúke'' new -Series D 
line of low-cost digital multime ers, 
the D 8(X) caries a limited one-year . 

parts and lab©- warranty and c)mes 
complete with the battery, ánd 
safetydesigred test -leads. " 

Ask your supplier about the 
D 8(X), then compare it feature -29r - 
feature with any other low-cost - 

DMM. You'll find that for only 1.125,' 
there's never been more multimeter 
than the new D 800 from Fluke. - 
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If your dealer doesn't carry Series D 
Multimeters yet, call this number. We'll be 
happyto tell you who does.. I-800-426-9182. 
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From the world 
leader ín DMM's. 
Now we've designed. 
one for you. _ . . 
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Pick a strong partner 

TWELVE ST 0 G 
TH/ ITH YOUR 

A computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you find a more com- 
plete line of hardware, software and accessories than 
át your Heath kit Electronic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 

1. The All -In -One Computer 
The heart of the Heath/Zenith line is the stand-alone 
89 Computer. It's a complete system with built-in 51/4 -inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two Z80 microprocessors, and 
two RS -232C serial I/O ports. It comes with 16K RAM, 
expandable to 64K. 

2. Peripherals 
These include the popular Heath !Zenith 

I 

19 Smart Video Terminal, loaded with 
professional features. And the 14 Line 
Printer, priced as low as $495. Other 

- ill printer brands are on display, 
including high- 

speed, typewriter 
quality printers. . 

3. Software 
Word processing, includes reliable, easy -to -use 
Zenith Electronic Typing and powerful, full -featured 
WORDSTAR. 
Small Business Programs, feature General Ledger and 
Inventory Control. 
HUG, Heath Users' Group, offers members a library of 
over 500 low-cost programs for home, work or play. 

4. Programming Languages 
For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 

5. Operating Systems 
Three versatile systems give you the capability to per- 
form your specific tasks. 
CPIM by Digital Research makes your system com- 
patible with thousands of popular CP/M programs. 
UCSD P -System with Pascal is a complete program 
development and execution environment. 
HDOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 
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6. Utility Software 
Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and the complete line of innovative 
Softstuff products. 

7. Disk Systems 
The 8 -inch Heath/Zenith 47 
Dual Disk System adds over 2 
megabytes of storage to your 

89 Computer. Diskettes are 
standard IBM 3740 format, double -sided, 
double -density. 
The 51/4 -inch 87 Dual Disk System adds 
200K bytes of storage to your 89. Both 
disk systems feature read/write protec- 
tion and easy plug-in adaptability. 

8. Self -Study Courses 
Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 
BASIC, Pascal or 
COBOL. 
A course on Computer Concepts 
for Small Business gives you 
the understanding to eval- 
uate the ways a computer 
can benefit your business. 
Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro- 
fessionally designed 
for easy, step-by- 
step learning. 

.. : . .- , ` . a , > . . . y ,r.'" -.? . 
, . `- 'v 

All HeathlZenith 
Computer Products 
are available completely 
assembled and tested for 
commercial use. Or in easy - 
to -build, money -saving kits. 

- -a''.Fr 1, 
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REASONS MAKE 
PARTNER 

9. Expansion Options 
Communicate with the outside world through a Three - 
port EIA RS -232C Serial Interface. 
Expand RAM to 64K with easy -to -install expansion 
chips. 

10. Accessories s. Your Heathkit Electronic Center has the 
latest in modems, black -and -white and 

"color video monitors, computer furniture 
and a full line of supplies, accessories, books 

and parts. 

11. Service 
No one stands by you like Heath/Zenith. 
We help you get your system up and . - 

running smoothly. Service is avail- 
able from trained technicians, r 

over the. phone or at one of 56 
Heathkit Electronic Centers. 

12. Value 
Your money buys you more because 
Heath/Zenith prices are among the industry's most 
competitive. Make your own comparison and find out 
how much you can save. 
Complete, integrated computer hardware and soft- 

ware, designed to serve you and to grow with you 
- that's what to look for in a strong partner. And 

with Heath/Zenith you get it all under 
one roof. 

All at your 
Heathkit Electronic 
Center 
Pick the store nearest you 
from the list at right. And 
stop in today for a demon- 
stration of the Heath/Zenith 
89 Computer System. If you 
can't get to a store, send 
$1.00 for the latest Heathkit® 
Catalog and the new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 
Heath Co., Dept. 010-804, 
Benton Harbor, MI 49022. 

HEATH/ZENITH 

Visit Your Heathkit Electronic Center* 
where Heath/Zenith Products are displayed, sold and serviced. 
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Prices and specifications subject to change without notice. 

Your strong partner 
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A Bridge to Tomorrow 

Tomorrow's world of consumer electronics 
always looks a bit clearer at this time of the 
year. The bridge is a series of manufacturers' 
press meetings and publicity news releases 
that, essentially, tout new models. Based on 
this, here's a sampling of what tomorrow's 
consumer electronics will be like. 

A revolutionary step anticipated next 
year (if you live in Japan or Europe) will be the 
introduction of the "Compact Disc" digital au- 
dio system promulgated by Sony and N.V. 
Phillips. The system's 4.7 -inch disc, whose 
digitally encoded information is picked up by 
a solid-state laser, produced exemplary 
sound when I heard it being played on a proto- 
type model. Look for it in '83. Price will be 
$800-$1000 for the player and Converter, plus 
about $16 to $25 per record album. 

Votrax' "Type -'N -Talk" speech synthe- 
sizer is easy to use and certainly dramatizes 
the use of computers. When the $345 unit is 
connected to your computer's RS232C line, 
you simply type words (or even nonwords), 
followed by a talk command, and listen to the 
electronic speech playback. You should hear 
it pronounce typos! 

Open -reel tape enthusiasts, a diminish- 

ing group, will be cheered by the development 
of an open -reel tape of higher coercivity and 
retentivity than standard ferrics as well as 
machines capable of using the tape. Jointly 
developed by Akai, Teac, Maxell and TDK, 
the new tape, called EE, delivers performance 
at 33 ips that's reportedly as good as con- 
ventional tape at 71/2 ips. 

It's in the record-CBS Records' CX 
system albums, that is. An in -the -groove cod- 
ing to expand dynamic range of the playback 
music can be achieved with use of a fairly 
inexpensive decoder available from a handful 
of manufacturers. 

Video cassette recording enthusiasts 
will doubtlessly welcome new video accesso- 
ries, including touch -sensor switchers, so- 
phisticated color -TV automatic commercial 
eliminators, etc. 

In communications, Electra appears to 
have increased the range capability of cord- 
less telephones by using 49 MHz for duplex 
trarismission rather than 1.7 MHz for one of 
the links. A range of up to 1000 feet is 
claimed. 

There are lots of happenings coming up 
in the computer field, of course. Ranking 

among them has to be about -to -debut micro- 
computer systems from two corporate giants: 
Xerox and NEC. The latter's native language 
is N -BASIC by Microsoft. 

Into a miscellaneous category, might be 
tossed Whistler's "Fuelscan," which auto- 
matically indicates miles per gallon consumed 
while driving, miles to empty, and gallons in 
tank. All connection points are made behind 
the dash. 

The foregoing are just a sample of what's 
coming up in electronic land. There is much 
more, naturally, including many new satellite 
communication systems, new video games, 
advanced color TV receivers, and so on. And 
somewhere down the pike we still anticipate 
a widespread viewdata TV system here. Now 
that 26 European countries have agreed on 
standards for a basic alpha -mosaic videotex, 
perhaps development of the system in the 
U.S. will be speeded up. 
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Synchronous -Motor Speed Control 

I have an important suggestion for 
those who build the April 1981 cover 
project ("Synchronous Motor Program- 
mable Control"). In 1959, I built what I 

think was the first variable -frequency 
power source for telescope clock drives. 
Like the author of your article, I tried to 
use a standard filament transformer as 
an output transformer, but I found that 
it failed dismally because its core losses 
were too high. 

I found that I had to rewind the trans- 
former to have twice the original num- 
ber of turns per volt. This brought the 
losses down from 5 watts to about 1 

watt, making 4 watts of useful output 
power available to the motor. Hence, I 

suggest a transformer with a 220 -volt 
primary rating and a 40 -volt center - 
tapped secondary rating. 

The last I heard, the MM5369 pro- 
grammable counter IC was readily 
available ín íts 60 -Hz output version 
only, and it is my understanding that 
programming could be done only at the 
time of manufacture. Where can the 
100 -Hz version be obtained?-George 
W. Ginn, San Jose, CA. 

Readers who built the project and 
who are having trouble getting their 
motors to run below 60 Hz might want 
to try Mr. Ginn's suggestion. Actually, 
the project was designed with trans - 
firmer losses in mind-that is why the 
author specified the Signal Transform- 
er Company's product. 

Anyone who has had trouble obtain- 
ing the National Semiconductor 
MM5369 EST/N integrated circuit 
should try Circuit Specialists, Box 
3047, Scottsdale, AZ 85257. That com- 
pany sells the MM5369-EST/N for 
$2.85 postpaid and the MM74C9ON for 
$1.82 postpaid. -Ed. 

RTTY Sources 
In "RTTY Meets the Computer" 

(May 1981), the Directory of Manufac- 
turers should list, as the manufacturer 
of Info -Tech Equipment, Digital Elec- 
tronics Systems, 1633 Wisteria Ct., En- 
glewood, FL 33533.-G. D. Kelce, En- 
glewood, FL. 

Telephone Accessory Circuits 
Cheers for the "Electronic Ringer" in 

your May issue (p. 70). However, is 
there a more convenient power supply 
that would not require a connection to 
the 120 -volt line? Would two 9 -volt bat- 
teries in series to provide a ground, +9 
V, and +18 V work? -Jess Kaufman, 
Philadelphia. 

Yes.-Ed. 
AUGUST 1981 

With Crown 
MULTI -MODE 
You're ready for real. 

"MULTI-MODETM"describes an im- 
proved Crown output circuit that is 

audibly superior. It instantaneously 
changes its mode of operation as 
the signal level changes, for totally 
clear, undistorted sound. 

The MULTI -MODE circuit makes 
at-home listening more real. From 
Bach to Bee Gees, you'll hear more 
of the music with MULTI -MODE. 

At low signal levels, the MULTI - 
MODE circuit operates in a Class 
A mode, free from switching or 
notch distortion. As signal current 
increases, the circuit smoothly 
configures itself as an A + B amp, 
again with clear, clean output. At 
high signal levels, MULTI -MODE 
operates in an AB + B mode, pro - 

4 
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viding all of the undistorted power 
needed. 

Three new Crown POWERLINE 
amps bring you the sonic accuracy 
of MULTI -MODE and other circuit 
improvements. New ideas in front - 
panel displays and rear -panel con- 
venience will enhance yóur enjoy- 
ment. 

MULTI -MODE theory and oper- 
ation, and the POWERLINE amps 
are described in the Crown Informa- 
tion Package. It also contains data 
on all Crown products for the home, 
a factory "tour," reprints of reviews, 
technical discussions of audio 
problems, prices and dealer lists. 
Send us the coupon and $5 for your 
complete copy. Get ready for real. 

CIRCLE NO. 13 ON FREE INFORMATION CARD 

crown® 
...WHEN YOU'RE READY FOR REAL! 

The Crown Information Package is also available 
free from your dealer. If you need a list of Crown 
dealers. use the Reader Service Ca -d number, 
or call 219/294.5571. 

CROWN INTERNATIONAL, Dept. PE8 
1718 W. Mishawaka Road, Elkhart, Indiana 46517 
Here's my S5 (outside U.S. and Canada, $8). Send my 
Crown Information Package, with money -back guarantee. 

Name 

Address 

City State Zip 

Phone 



CIE,yoii get 1 iriics 
training fro 
pe lisps. 

If you're interested in learning how to fix air 
conditioning, service cars or install heating systems - 
talk to some other school. But if you're serious 
about electronics ... even earning an Associate Degree... 
come to CIE -The Electronics Specialists. 

P- ! 

Special Projects Director 
Cleveland Institute of Electronics 
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My father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
seta broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

!ou shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool-and want the training it takes - to make sure that a sound blackout 
during a prime time T\ show will be 
corrected in seconds-then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 
At CIE, we combine 
theory and practice. You 
learn die best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on sonic fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas-and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you Important principles. You 
explore them, master them com- 
pletely... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact,dcpcuding on the course 
you take. you'll do most of the basic 
things professionals do every day - 
even use a I )igital Learning Laboratory 
to apply the digital theory essential 
today to keep pace wyitlt electronics 
in the eight ies. 

Plus there's a professional quality 
oscilloscope you build and use to 
"sec" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

when you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, hacked by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take .. 
and pass... the government - 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

4e -t 

CIE 

.. 
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the exams get their Licenses. You 
may already know that an FCC 
License is ¿celled for sonic careers 
in electronics-and it can be a 
valuable credential anytime. 
Associate Degree 

Now, CIE oilers an Associate in 
Applied Science I )egree in Electronics 
Engineering Technology. In fact., 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Uegree. 

Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
et,mplete package of independent 
home study information. 

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

Remember, if you arc serious 
al .out learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
trnnics specialists-CIE. Mail the 
card or coupon today or write CIE 
(and ¿tent ion the name and date of 
this magazine), 1776 East 17th 
Street, Clev eland, Ohio 44114. 

P 

Pattern shown on oscilloscope screen is simulated. 

,F01111111.1111":, -- 

E -46 Cleveland Institute of Electronics, Inc. 
1776 East 17th Street. Cleveland. Ohio 44114 

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

Address Apt 

City 

State -Zip 
.1ge Phone (area code) 

Check box fbrrG.I. Bill information: C Veteran 
Mail today: 

CI Active Duty 
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Additional in format¡on on' new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Card 
or write to the manufacturer at the 

address given. 

Voice -Activated 
Answering Machine 

C '. 

The ITT Perfect Answer 2 uses micropro- 
cessor technology to eliminate the need 
for a beeper when accessing recorded mes- 
sages from a remote location. It also con- 
tains a built-in telephone with memory re - 
dial, and can be set to answer calls on the 
first or fourth ring. An external speaker is 
provided for call monitoring. The user re- 
sponds vocally to a set of five beep tones 
that correspond to a code. The code is pre- 
set by the user and can be changed for 
security. A LED alphanumeric display 
acts as a call counter and announcement 
timer,.and verifies the operating functions 
of the unit. A dual cassette system records 
incoming calls from a few seconds to three 
minutes in length, and outgoing an- 
nouncements 2 to 30 seconds long with a 
beep tone inserted at any point. $269.96. 

CIRCLE NO. 99 ON FREE INFORMATION CARD 

Video Camera 

40 -MHz Oscilloscope 

Battery Warning System 

BATTERi+BRAIN 

A device called the Battery Brain, devel 
oped by Electro Sensor Inc., uses a micro 
processor to provide instant warning if 
there is a significant drop in voltage from 
a 12 -volt battery or its charging system. 
The device, it is claimed, will sense a 
charging problem before the alternator 
light goes on. A display with two LED 
indicators (red and green) is connected to 
a vehicle's electrical system via solderless 

The QC -30 from Sharp weighs 3 lb and 
uses a battery that consumes 8.5 W. This 

color camera is designed to accompany 
Sharp's portable VHS tape recorder, the 
VC -2250. The QC -30 offers a see-through 
optical viewfinder, adjustable 2X zoom 
lens and automatic iris, three LED indica- 
tors (for battery alarm, VTR start, and to 
warn of underexposure). There is a 3 -posi- 
tion color temperature control for adjust- 
ment to variable lighting conditions. Ad- 
ditional features include a -10-pin connect- 
or jack, built-in VTR start/stop remote 
trigger switch, built-in condenser micro- 
phone, and an accessory shoe for a light- 
ing attachment. $599. 

CIRCLE NO. 97 ON FREE INFORMATION CARD . 

Soltec Corporation has introduced a 40 - 
MHz oscilloscope (Model S4OM) with a 
built-in digital multitester. Features in- 
elude a triple -trace display, a-voltage- 
measuremept circuit that provides a.3.1h- 
digit reading of the val'ue'of the waveform 
displayed, domed mesh CRT; single -.or 
dual -trace X -Y capability, and .vertical 
sensitivity of 2 mV to 10 V..-The DM'M 
display eliminates counting of CRT grati- 
cule lines and can be used independently 
of the CRT display. $2,265. 

CIRCLE NO. 9B ON FREE INFORMATION CARD 

clamps to the fuse box. A green light 
remains on at all times, even when the 
vehicle is not operating, if voltage para- 
meters are normal. A red light indicates 
trouble. Drain from the battery is said to 
be negligible. $29.95. Address: Electro 
Sensor, Inc., 10825 S. Central, Oak 
Lawn, IL 60453. 

Pioneer Stereo 
Receiver 

II 

Pioneer's Model SX-3400 AM/FM-ster 
eo receiver is rated to deliver 15 watts con 
tinuous power per channel into 8 ohms 
from 20 to 20,000 Hz with no more than 
0.08% THD. Its phono section is said to 
accept 140 mV at I kHz without overload. 
The power amplifier section is direct cou- 
pled, and a PLL is used in the stereo 
demodulator. Specifications-amplifier 
section: frequency response, 30 to 15,000 
Hz ±0.1 dB phono, 20 to 80,000 Hz ±3 
dB AUX and tape; hum and noise, 70 dB 
phono, input shorted. I'M section: 50 -dB 
stereo quieting sensitivity, 32.9 dBf; S/N, 
70 dB stereo, distortions, 0.3% stereo; fre- 
quency response, 20 to 15,000 Hz +0.5/ - 1.0 dB; stereo separation, 30 dB from 
30 to 15,000 Hz; alternate -channel selec- 
tivity, 60 dB; AM suppression, 50 dB. 
Size is 17I/2"W x Ill/2"D x 51/16"H, and 
weight is 12 lb 2 oz. 

CIRCLE NO. 100 ON FREE INFORMATION CARD 

Sanyo Video Disc Player 
Sanyo's first video disc player, the 
VDR3000, is based on RCA's CED sys- 
tem and plays up to one hour per disc side. 
Visual program search is possible at either 
12 or 40 times normal speed in forward 
and reverse. Recall without picture can be 
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Gordon Ccoper -' 

Fortner Astronaut 

'RIti ARIAI ' . r. " °fARFATARI 
- : F - _ ordon Cooper ° 

zc, 

n, 

°thinks 'NASA computers: 
are oíú of this world,. . ° 

But -his personal computer. 
is the best on earth. 
' rve been around computers 

moss ofniy life, and I'm impressed, 
with the Atari®800TH Nothing so 
complex has ever been so simple. 
Ít's ás: easy to 'set up as a Stereo.- , 

it's so easy to'operate, your -kids 
can -use it.- 

iiv.life didn't end' when.I left' 
NASA. Today, I'm a businessman.' 
and writer. I'ye even gone on :the . 

lect'are circuit; I trust my Atari" 
computer to. help me. ' ' 
I. '.SD, if you're looking for á'wáy. 

- to stáy ón topof your affairs;' 
- look into the Atari 300., 
. Ask- ypilr local'coinputer. 

dealer for a demonstration., 

- - 

`I 
1111[1111 

.IMITO 
SIAiEs 

nmr.nxn.nAl } 

The ATÁR1. WW1 Computer 
_, 

For further information write; 
Atari :nc., Computer Division, 
1196 Borregas Avenue,Dept. C-51 
Sunnyvale,, CA 94086 

} 

Computers for people: 
11981, ATARI Inc. ° . ,A wAoe. Commun.caeons coma.% . 
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_nett' products 
SAVEBI,!G ó 

CÁLCULEJo1TÓRSá . u 

TEXAS INSTRUMENTS 
TI 59 $175 TI MBA 50 
TI 58C 80 TI BA2 39 
TI PC100C... 155 - .' TI Bus Anal I 15 
TI 58/59 Lib... 32 '¡w TI 35 SP 18 
TI PROG 47 :Sii: TI Inv. Anal ....42 
TI 57 29 TI 5040 60 

TI 59 

HEWLETT 
P ,. ' 

' PACKARD , CALCULATORS ", 

HP -41C $189 1,¡: :,.° 
HP -41C V 249 
(Please allow 10-12 week delivery) 

Optical Wand 95 

Card Reader 165 

Printer 285 

Quad R.A.M. (for HP41 C) .... 75 

Mem. Module (for HP41 c)... 23 

HP -41 APPLICATION PACS 
Mfr Sugg. ElekTek 

All titles of 4K Pacs 30 25.50 
All titles of 8K Pacs 45 38.00 
(Not including Petroleum Fluids Pad) 

HP -97 $575 
HP -67 295 
HP -38C 115 
HP -37E 59 
HP -34C 115 
HP -33C 69 
HP -33E 49 
HP -32E 43 

'Hewlett-Packard has DISCONTINUED 
the System I and System II. 

INNG:ó 

The HP -85 Personal Computing System 
for Professionals helps solve difficult engi- 
neering problems and simplifies financial 
analysis. The HP -85 is a powerful BASIC 
language computer with keyboard, CRT dis- 
play, printer and tape drive complete in one 
compact unit (HP -83 is the same as above 
but without the built-in printer and tape 
drive.) Mir Sugg Ret Elek-Tek Price 

HP -85 COMPUTER $3200 $2600 
HP -83 COMPUTER 2250 " 1800 
as HP -85 but no Printer or 
Tape Drive) 
26318 PRINTER 3650 3000 
7225A PLOTTER 2800 2450 
Uric: Personality Module) 

GRAPHICS TABLET 2050 1650 
VisiCalc' PLUS 200 180 
APPLICATION PACS 95 81 

and all related accessories and software 
at SIZEABLE DISCOUNTS 

VisiCalc' is a trademark of Personal Software. Inc. 

CALL TOLL FREE'800-6211269 
` EXCEPT Illinois, Alaska,_Hawali . -' 

Accessories discounted too Corporate Accounts Invited. 
Mastercharge or visa by mail or phone Mail Cash Ck. Mon Ord- 
Pers Ck (2 wks to clear). Add $4.00 1st item $1 00 ea add' 

shpg 6 handE Shipments to IL address add 6% tax 
Prices subject to change WRITE for free catalog. 

ALL ELEK-TEN MERCHANDISE IS BRAND NEW, FIRST QUALITY 
AND COMPLETE 

ÉLEK-TÉK: inc: 
5344 West Devon Avenu4., Chicago 1160646 
(800) 621.1269 .. (312) 631-0800 

effected using an elapsed time counter 
that searches the program at 200 times 
normal speed. A stop action control allows 

a near freeze-frame effect by temporarily 
repeating four frames-producing an al- 
most still picture. Comb filtering is incor- 
porated into the video circuitry, and the 
disc soundtrack can be played through a 

hi-fi system. An optional remote control is 

available for all player functions. 
$499.95. 
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High -Performance FM 
Tuner 

Il 

The Denon TU -900 FM tuner is said to 
offer a tuning precision of five significant 
figures rather than the usual four. Featur- 
ing a digital frequency display, the unit 
includes auto -lock touch tuning, two dc - 
coupled output circuits for direct record- 
ings, and switchable bandwidth in the i -f 
section. Audio frequency response is rated 
at 20 to 15,000 Hz +0.2, -1.5 dB; S/N. 
85 dB; THD. 0.035%; and alternate -chan- 
nel selectivity, 50 dB (wide i -f) or 90 dB 
(narrow i -f). Capture ratio is 1.0 dB 
(wide), 1.5 dB (narrow). $590. 
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Parallel -Blade Heat Gun 

Eddy Products has introduced an electric 
heat gun (UL listed) rated for 650' to 
900"F. From a standard 115 -volt line, the 
Mark Ill Model EP6-UL draws 14.3 A. 
The housing, handle, trigger guard, and 
stand arc Lexan 500. The unit also in- 
cludes built-in circuit breaker, suspended 
heating element, temperature adjustment, 
double -jacketed nozzle and shield, and 
special -application accessories. $79.91. 
Address: Eddy Products, 280 S. 166th St., 
New Berlin, WI 53151. 

Dual Power HF 
Transceiver 

Q G, 

The Argosy transceiver from T- en -Tee 
features a switch that boosts power from 
10 watts, QRP operation, to 100 watts, for 
SSB/CW. It provides coverage from 80 
through 10 meters, operating in nine 500 - 
kHz segments (four in the 10 -meter band) 
with approximately 40 kHz vfo overrun 
on each band edge. A 100% duty cycle is 

tolerated for up to 20 minutes on all 
bands. Full break-in is offered on CW,' 
plus PTT on SSB. A built-in sidetone has 
adjustable tone and volume control, with 
ale control on high power. Sensitivity is 

0.3 µV for 10 dB S+N/N. A 2.5 -kHz 4 - 

pole crystal filter is included with (.8 - 
kHz, 500-11z, and 250 -Hz filters optional. 
A 50 -dB notch filter is tunable from 200 
Hz to 3.5 kHz; an i -f noise blanker is 

optional. The unit runs from 12-14 V do 

or, optionally, from ac mains. $549. 
CIRCLE NO. 94 ON FREE INFORMATION CARD 

Polk Floorstanding 
Speakers 
The RTA I 2B has two trilaminate-poly- 
mer bass -midrange drivers and a "dual 
isophase crossover network" that holds 
phase shift to ±9' from 100 Hz to 10 

kHz. Other drivers include one I" mov- 
ing -coil high -frequency radiator, and one 
12" planar fluid -coupled subwoofer. Di- 
mensions are 39"H X 16"W X 117/8"D. 
Nominal impedance is 4 ohms, and rec- 
ommended drive power is 10 to 500 W/ 
channel. System resonance is 15 Hz; rated 
frequency response, 25 to 20,000 IIz, ±2 
dB. $500 each. 
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"Servo Sub-Octavator" 
Extends Bass Response 
KM Laboratories has introduced a "black 
box" (23/s"1 X 141/2"W X 6"D) called 
the SSO 300 Servo Sub-Octavator5. Said 
to extend the bass response of any conven- 
tional loudspeaker/amplifier system by as 

much as an octave without requiring in- 
ternal modifications, the SSO 300 has a 

rated frequency response of 0.7 Hz to 200 
Hz (max. gain 3 dB). Other specifications 
include input impedance, 20 kit; output 
impedance, 220 0; THD at 0.5 V, 0.001%; 
response time, 125 ns; and S/N, 101 dB. 
Bass compensation is provided in 11/2 -dB 
steps. Output impedance of the overall 
system with an 8 -ohm speaker is negative, 
which is said to improve woofer transient 
response. Maximum output is 9 V rms (25 
V peak -to -peak). $399. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 
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Pocket Concert Hall 
PRICE SLASHED 

Was $199, then $179 ---We cut it to only $118 

NOW JUST $69 
Cybernet has a problem. They built over 100,000 of these fabulous 

Pocket Concert Halls. They built them to he better than the Sony 
Walkman, but by the time they got them here, the price had already 
come down on the Walkman (it's now as low as $139 in some areas) 
and lots of cheap Hong Kong -made recorders had hit the market. 

The Cybernet was built to sell for $200 and wholesale for $119. It 
has a very sophisticated dual flywheel tape drive system and superb 
electronics. The best way to test a portable is to play music and shake 
it. If the music wows badly, or even stops, you have a cheap unit. 

Both Sony's and Cybernet's can pass this test. Not may others can. 1._ 

So, if you want the best sound and the most stable unit, Cybernet has 
35,000 left. And at only $69 ($2.50 P&H), it's an incredible bargain. - 

Remember this is a $200 retail unit, and the January 1981 wholesale 
price sheet shows dealer cost at $119.97. We'll be glad to send you a 

copy if you'd like to see it. Use DAK's Super Sale Order Number 
9192. Of course you get DAK's 30 day risk free trial and Cybernet's 
one year warranty described below. 

First there was silence. Then from 
nowhere, there explodes an awesome 
kaleidoscope of sound. Violins from the 
left, trumpets from the right, while the 
sounds of a vocalist seem to come from 
somewhere above. 

You've just experienced a breathtaking 
experience in sound. It's better than sit- 
ing in the middle of a full symphony 
orchestra. 

As you take off the almost weightless 
1'/2 ounce headphones and tentatively 
look around for the orchestra, the real- 
ization of the experience sinks in. 

Now you can enjoy more beautiful 
sound from your cassettes while you are 
jogging or washing the car than when 
you are sitting in front of your stereo. 
SOMERSAULTS AND CARTWHEELS 

If you were on a diet yesterday, you 
probably lost more weight than the trif- 
ling 16 oz. of the Pocket Concert Hall. 

The Concert Hall goes where you go 
with a protective leatherette case that 
easily hangs on your belt or rides com- 
fortably in your pocket. It also comes 
with an adjustable shoulder strap. 

Whether you're into gymnastics, long 
walks, or just mowing the lawn, you'll 
enjoy the unbelievably rich stereo sound 
of the Pocket Concert Hall. And, to 
prove our point, we offer you a 30 day 
risk free trial. 

ENGINEERED FOR STRESS 
Most fine stereo equipment is designed 

to be lovingly placed on a shelf and 
never moved. Obviously, this isn't a 

practical way to listen when you're 
walking your dog or riding a bike. 

The Pocket Concert Hall incorporates 
a special dual flywheel tape movement 
system with a unique anti -rolling mech- 
anism resembling a fine clock. It keeps 
the music smooth and stable, even when 
you're doing cartwheels. 

The Pocket Concert Hall is specifically 
designed for rough treatment. Other 
machines are really redesigned dictation 
recorders. The Pocket Concert Hall is 
designed to provide superb stereo music 
while you're on the move. 

You can expect years of enjoyment 
from this finely crafted revolutionary 
new sound machine. 

MUSIC AT YOUR COMMAND 
You won't be 'roughing it' when you 

leave home. You can play all your cas- 
settes since there is an equalization 
switch for Metal/Chrome or standard. 

The sound is crisp and clean with a 
frequency response of 30-14,000hz. 
The entire system is operated by 4 AA 
batteries (included). 

There are convenient lock -in fast for- 
ward and rewind buttons, plus cue and 
review. If you want to listen to a song 
again, just press the review button with- 
out ever leaving play. 

You can listen to the outside world by 
pushing the, talk switch without taking 
off the feather -light stereophones. Dual 
volume controls, auto-stop and a bat- 
tery condition/operation indicator light 
round out a full compliment of conven- 
ience features to enhance your musical 
enjoyment. 

MULTINATIONAL GUARANTEE 
Cybernet is an extremely large Japanese 

Company with a large presence here in 
the U.S. They manufacture component 
systems valued in the thousands of dol- 
lars and sophisticated wireless trasmis- 
sion systems. 

Cybernet backs the Pocket Concert 
Hall not with the usual limited 90 day 
parts and labor guarantee, but with a 

limited full one year guarantee. 
DAK is America's largest direct selling 

manufacturer of magnetic products. We 
add our own 30 day 100% satisfaction 
guarantee to protect your purchase. 
TRY THE POCKET CONCERT HALL 

RISK FREE 
Take your Pocket Concert Hall on 

walks, to the mountains or as you com- 
mute to work. Enjoy your favorite 
music wherever you are and experience 
incredible concert hall realism. 

If for any reason you aren't 100% sat- 
isfied, simply return it in its original box 
for a courteous refund. 

To order your Pocket Concert Hall 
risk free with your credit card, call our 
toll free hotline, or send your check for 
only $118. Plus $2.60 for p stage and 
handling. Order No. 9111. (CA res add 
6% sales tax). 

Why settle for a radio station's choice 
of music and commercials when you can 
choose your favorite music on cassettes 
anywhere, any time. 

D K 
INDUSTRIES 
INCORPORATED 

Call TOLL -FREE (800) 423-2636 
In Californ'a Call (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 
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Beckman's TECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from -20°C to 
1265°C. Perform continuity checks 
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Introducing the TECH "360 
DMM. Never has it been 

so easy to do so much for 
so little. 

quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 
Designed for ultimate ease of 

operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 

battery packs 
- 

.r 
is eliminated. 

.M 

nti 

Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 

The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro - 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 

BECKMAN 
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_computers___ 

Popular Electronics Tests 
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The Sinclair Research ZX80 
Personal Cornpiiter 

THE Sinclair Research model ZX80 
personal computer, is a no -frills Z - 

80A microprocessor -based system de- 
signed to be very inexpensive and easily 
portable. Like many' video games and 
low-cost computers, the ZX80 comes 
equipped with a TV/GAME 60 -dB Isola- 
tion switch that permits use with any 
TV receiver. For the few users that 
would be expected to do so, the manu- 

. facturer supplies an application note 
that explains how to derive direct video 
for use with a monitor. 

The design is unique in not using a 
video controller for the display. Sinclair 
opted instead for using the refresh coun- 
ter of the Z -80A to control the video dis- 
play and update it about 60 times a sec- 
ond. When a 'program is running, the 
screen is blanked. then rewritten after 
the process, since the Z -80A has to 
share its resources. 

The ZX80 is housed in a nonimpact 
plastic case that measures 6.5 in. x 8.5 
in. x 1.5 'in. The case also provides the 
necessary shielding to enable the unit to 
meet FCC class -B radiation require- 
ments. The shielding is a thin metal 
coating that is apparently sprayed on 
the inside of the case: Necessary board 
grounding is . effected via flexible 
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grounding straps located on the r -f mod- 
ulator metal enclosure. (This arrange- 
ment, although workable to a degree, 
has some inherent difficulties that we 
will discuss later.) The plastic enclosure 
houses a forty -key, pressure -sensitive 
keyboard, built-in r -f modulator, 1K 
bytes of RAM, 4K bytes of system 
ROM, and a cassette interface. 

The price of the unit is $199.95 and 
includes the ac adaptor, cables for a tape 
recorder (not supplied), and an extreme- 
ly well -written and useful 130 -page 
user's and programming guide. Since 
BASIC is contained in ROM, nothing 
else is, required for operation except a 
TV receiver. As yet, Sinclair offers no 
options, however, an 8K -byte enhanced 
BASIC (in ROM) that reportedly will 
sell for $40, and a 16K -byte RAM ex- 
pansion fór less than $100 are in the 
works. Currently, software support, is 
available from various aftermarket 
Sources. 

General Description. The Z -80A 
microprocessor, operating at a 3.25 - 
MHz clock rate, creates the screen 
image. The black -on -white display, 
which is upper-case only, is limited to 24 
lines by 32 characters (768 characters 

per screen image) by the typical band- 
width (- 3.5 MHz) of a typical TV 
receiver. The character generator also 
provides what Sinclair terms 24 stan- 
dard graphic symbols. However, in real- 
ity, there are 10 graphic symbols and 
their inversions. The other four are the 
normal and inverse of the space charac- 
ter and the quote symbol. The graphic 
characters are formed on an 8 x 8 dot 
matrix that offers resolution somewhat 
better than that of the common 5 x 7 dot 
matrix though not quite the high resolu- 
tion touted by Sinclair. 

The integrated cássetté interface op- 
erates at 250 baud. The basic tape 
format is frame sync information, point- 
ers into the variable area, and com- 
pressed tokens representing both key- 
words and data. An interesting' feature 
of the cassette system allows data and 
variable information to be saved at the 
same time, and restored at run time by 
invoking the GOTO (line no.) rather than 
RUN'. The recorder volume' setting has 
little or no effect on the operation of the 
system. The ZX80's 2K integer BASIC 
is limited, but it can't be considered a 
tiny BASIC. It is, rather, a subset of a 
full-scale integer BASIC with some 
unique attributes of its own. 

(Continued on page 18) 
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For all practical purposes, the typical 
functions found in larger implementa- 
tions of BASIC are included (string 
operators such as MIDS, LEFTS, RIGHTS, 
are not). Bit -wise Boolean operations 
are permitted using NOT, AND, or OR. 
The character string function CHRS be- 
comes a main operator in most pro- 
grams, and a unique function TLS (s) 
which returns the string (s) minus its 
first character is provided. The TLS oper- 
ator, can be employed for creating 
unique displays, while the function CODE 
returns the ASCII code for the first 

GO 
ON-LINE 
TO THE .WORL 5Z 

AIM 
. 

s a s ///, « /r-be 

character of string. This latter function 
essentially takes the place of ASC found 
in most BASICs. Even PEEK and POKE 

are included to permit the user to get to 
the memory. To further support these 
functions, USR permits the calling of a 

user -written machine language routine. 
Interestingly, the BASIC is well 

suited to the machine architecture. To 
enter a program, you merely tap the Q 
key. This executes NEW and clears the 
work space for a new program. Next 
type in a line number, depress the letter 
O to generate the keyword PRINT. When 
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Welcome to 
CompuServe 

The CompuServe Information Service ties 
your personal computer or terminal into our large 
computers. Yoú can read the electronic editions of major 
daily newspapers including The Washington Post, The 
New York Times, the San Francisco Chronicle, plus the 
AP newswire. Have easy access to valuable consumer 
and home -related information, games, entertainment 
features, electronic mail, nationwide bulletin board, 
newsletters from computer manufacturers-and more. 

If your interest follows financial lines, we 
have the AP financial wire, Raylux Financial Advisory 
Service, Commodity News Service, Standard & Poor's 

j 
r.' 11 i ° ` Stock Reports and personal financial programs. 

ti ti e'i it 4 S 41,ti *, Through our MicroQuote Service, you can get 
current and historical data on 40,000+ stocks, 

tore T-,, ----- 
-`- --.1.1 bonds and options, updated daily. 

We've only just begun. Currently we're serving more than 10,000 customers-and we 
have room for lots more. We've only hinted at what's available and haven't mentioned the 
free 128K bytes of storage and the powerful languages and programming aids available to 
you. So get a demonstration of the CompuServe Information Service at a Radio Shacks 
Computer Center or many Radio Shacks outlets. Your hourly charge for all this is only 81/3 

cents a minute during evening and weekend hours. 

Radio Shack is a trademark 
of Tandy Corporation. 
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CompuServe 
Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457-8600 
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you do this the cursor is displayed as an 
inverse K to indicate a keyword. Your 
next entry would, in this case, be a 
"quote" which would generate an in- 
verse S, indicating that a syntax prob- 
lem exists (there is no "end quote" yet), 
and remain displayed until you have fin- 
ished the line and ended it with a quote. 
Once you have the line typed in, you 
depress the key marked NEWLINE. This 
key acts the same as RETURN on other 
computers. 

When a line is entered, all the system 
variables, line numbers, and pointers to 
the next line are stored in an area below 
the user RAM area. Then the program 
is stored, as are the working variables 
(A$, for example) and an indicator for 
end of line. Next, a working space is 
opened to input new lines, or for editing, 
then a display area that holds 24 NEW - 
LINE characters is provided for screen 
updating. This is followed by a stack 
area that contains information for jumps 
and GOTOs. 

Since the code is compacted, a fair 
amount can be input into the 1K of 
available RAM. Sinclair exaggerates a 
little in saying that you can enter 100 
32 -character lines (which would be 3500 
bytes, assuming two bytes for a line 
number, 1 byte for NEWLINE terminator 
and 1 byte per character), but you can 
come close to 3000 bytes. This is fairly 
easily done, since all the operators are 
stored as tokens and in a manner to pro- 
vide . maximum packaging. One tech- 
nique used is to drop spaces and set bits 
to indicate where a space should appear. 

Because of the unique implementa- 
tion of the BASIC, editing is fairly sim- 
ple. You LIST the program (depress the 
letter A), and then enter the editing 
mode by holding the SHIFT key and de- 
pressing NEWLINE. The cursor is moved 
to the desired line by holding down 
SHIFT and depressing one of the arrowed 
keys, 5 for left, 6 for down, 7 for up, and 
8 for right. The chosen line then is redis- 
played at the bottom of the screen, and 
can be edited by moving the cursor over 
the desired area and typing over materi- 
al to be changed, including the line 
number. This gives you a quick way of 
copying lines into new line numbers. 

When a program is run or a new line 
entered, the screen is blanked. For ex- 
ample, if you wrote a program to draw a 

maze, when you RUN, the screen will 
blank for a few seconds and redisplay 
with the maze drawn. Should your pro- 
gram ask for an input, the same thing 
happens once the data is entered. This is 
a bit disconcerting at first, but is not a 

disadvantage. It can bé useful for creat- 
ing certain games. 

Quite honestly, the 130 -page, spiral - 
bound operating manual supplied with 
the ZX80 is the best we have seen so far. 
The authors, realistically, assumed that 
the buyer of this machine would be a 

novice and wrote accordingly. Thus, the 
manual explains not only how to use the 
ZX80 but the basics of computer opera- 
tion in general. In addition, there is a 
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"Our reputation rests on 
digits, decimal points, and details. 

We wouldn't trust them to anything less 
than Scotch Brand Data Cartridges: 
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Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 

The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data 
cartridges than Scotch Brand, 
made by 3M, the people who 
invented the data cartridge 
system itself? 

3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components 
are part of every Scotch Data 
Cartridge. Over twenty-five years 
of service to the computer in- 
dustry assure you of the utmost 
reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard -size DC 300A and 
now, an extra -length DC 300XL 
with 50% more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and TI. 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medi- 
um, call toll -free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 
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"RATED NO.1 FOR SERVICE & RELIARILTY" 
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computers 

maximum of practical examples and a 
minimum of theory. 

Evaluation. Basically, the ZX80 is 
easy to use -remove it from its box and 
plug it in. The keyboard, although small 
and not very well designed from a me- 
chanical point of view, gives a good pre- 
sentation of the keys. You can see at a 
glance what to do to get certain things to 
happen. For example, to print a "greater 
than" character (>), you would clearly 
have to depress the SHIFT key and the 
letter M. This is evident since the keys 
are color -coded to indicate which func- 
tions go together. Many keys "triple 
shift" in that one key serves three func- 
tions. For example, the Q key not only 
generates the letter Q, but contingent on 
how you handle the SHIFT key, also gen- 
erates the BASIC command NEW, and a 
graphics symbol as well, However, this 
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multiple use and automatic keyword 
feature is complicated by the diminutive 
keys. Adult fingers are hard-pressed for 
maneuvering room. Also, the touch 
takes some getting used to. 

Although the display is reasonable in 
design, as the system is delivered it may 
not work properly. When we first turned 
the ZX80 on, we found that the display 
was erratic. Compressing the case in our 
hands improved matters, which sug- 
gested a grounding problem. 

On opening the case, we found that 
the grounding straps, which are nothing 
more than strips of light metal, were not 
making proper contact with the case. 
The remedy was to bend the straps on 
the top of the r -f modulator can in a 
horseshoe, and solder a wire across the 
bottom straps to hold them rigid and 
provide a longer groundplane contact. 

Still, the thin metal shielding inside 
the case is not really adequate. Al- 
though the ZX80 carries a notification 
that it has passed FCC certification for 
class -B operation, we found it noisy. 

Another difficulty we encountered re- 
lates to the use of channel 2 as the base 
frequency of the r -f modulator. In the 
U.S., channel 2 is a major vhf channel, 
especially in metropolitan areas. At the 
fairly low level of video drive the ZX80 

provides, the display is interfered with 
by local channel -2 TV transmissions. 
There are two ways the user can get 
around this: either offset the TV receiv- 
er slightly via the fine tuning, or wrap 
about 10 turns of number 14 copper wire 
around a small plastic tube, mount it in 
parallel with the coil in the modulator 
can, and 'then experiment by spreading 
or compressing the coils to offset the r -f 
frequency to some unused vhf channel in 
your area. Of course, you can follow the 
instructions in the manual for deriving 
direct video for a monitor. 

A factor which will greatly affect the 
quality of the picture is the television 
receiver used. Specifically, if your re- 
ceiver is of the so-called hot chassis va- 
riety, it is subject to interference from 
the power line. 

With respect to processing speed, the 
unit performs much as Sinclair claims. 

Photo of the ZX80 with 
its cover removed shows 
the compact 
assembly that was used to achieve 
its small size. 

Since the company used benchmark pro- 
grams created by Tom Rugg and Phil 
Feldman ("BASIC Timing Compari- 
sons," Kilobaud, October 1977, page 
20), we did too. We found execution 
times that were, in most cases, within .1 
sec of what was specified. 

We could find no operational fault 
with the BASIC, and, in fact, consider it 
one of the better implementations avail- 
able. However, like most BASICs, it has 
its idiosyncracies-for example, the lack 
of conventional control characters. 

Comments. Some math applications 
are precluded since the integer BASIC 
doesn't support floating-point calcula- 
tions. Nor is the machine viable as a 
building block for a larger system. Al- 
though it does have a 44 -pin extension 
bus connector, no suitable peripherals 
are currently available. 

The design philosophy of the ZX80 is 
sound, innovative, and commendable. 
Had the quality and workmanship of the 
hardware matched the basic design, the 
machine could have been spectacular. 
As it stands, the ZX80 may be a good 
choice for beginners who want to dip a 
toe into Computer Lake at low cost. 
-Carl Warren 
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Video High BensityfliscPluyer 
THE Matsushita/JVC Video High 

Density (VHD) disc player is now 
off the drawing board and into hard- 
ware. Initial prototypes have been deliv- 
ered to U.S. partner General Electric 
and Matsushita -owned Panasonic. 

The disc itself is smooth -surfaced, 
10.2" in diameter. It is made from com- 
pression -molded PVC plastic, carbon 
black, a lubricant, and other additives. 
Spinning at a constant 900 rpm, it is 
designed to play one hour per side. Be- 
cause the force of the stylus on the disc 
is spread over more disc area than in the 
CED (Capacitance Electronic Disc) sys- 
tem, pressure on the surface is accord- 
ingly less. Stylus life, consequently, 
Could amount to more than 1,000 hours, 
and recordings last for up to 10,000 
plays. Dual audio channels can carry ei- 
ther full stereo or bilingual outputs. 

Time-share picture and audio frames 
(54,000 per disc) are molded into the 
plastic as variable length pits of uniform 
depth, with tracking pits running along- 
side, and at right angles to them. The 
pickup head has only flat contact with 
the record, and may move freely over 
the disc's surface, permitting still pic- 

tures and forward and reverse slow mo- 
tion at 1/2, 1/4, 1/8, and 1/16 normal speed. 
Similarly, forward and reverse fast pic- 
ture search (with picture) is possible at 
2, 3, 4, and 5 times normal speed in the 
forward mode, and 2 and 3 times normal 
in reverse. 

There is chapter and time access, but 
no frame identification. This will come 
later-at added expense. Meanwhile, 
the reduced method of picture identifi- 
cation will locate any specific image 
within about 15 frames, and frame -by - 
frame motion control can quickly move 
the stylus arm into the exact position for 
the frame desired. 

The disc player will be introduced in 

Japan in October of this year, in the 
U.S. in January of 1982, and in Britain 
six months after that. Here, the system 
is to be marketed under the General 
Electric, JVC, Panasonic; Sharp and 
Quasar brand names. Meanwhile, nego- 
tiations for first -run movies, various 
shows, and other entertainment and 
educational programs are in progress. 

Operation. Since the system we inves- 
tigated is still a prototype, only a block 

diagram (Figure 1) of the overall player 
was made available by General Electric. 
But even that is a good deal more than 
had been released previously. 

The equipment is designed to operate 
in sequential steps, with lighted green 
indicators suggesting each succeeding 
step. The stylus is always in contact with 
the recording until play is completed, af- 
ter which the player automatically 
moves to the unload position, and the 
time clock resets to zero. 

Variations in capacitance (equating 
to frequencies from 6.1 to 7.8 MHz) are 
picked up from individual pits on the 
disc by an electrode attached to the sty- 
lus and in physical contact with the disc 
(Fig. 2). A 915 -MHz oscillator provides 
a carrier for the signal, which is then 
peak -detected so that it contains the to- 
tal video and audio information. A head 
amplifier receives this information and 
passes it to the tracking servo circuit, 
the dropout compensation (DOC) detec- 
tor, and the video detector. Additional 
signal paths lead from the tracking servo 
circuit to the motor servo circuit, and to 
the stylus coils on either side of the input. 

Three coils guide the stylus (Fig. 3). 
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Coil B is wound around the center mag- 
net, but is not in contact with it; and the 
two A coils on either side of the center 
magnet are in electrical phase opposi- 
tion. Coil B controls the tracking error, 
while the A coils correct for time -base 
abnormalities. Thus, the stylus arm can 
move both transversely and longitudi- 
nally. This affords excellent stylus 

tracking as well as operations such as 
frame scan. 

The video detector supplies four sepa- 
rate outputs: one for the sync separator; 
another for two audio bandpass ampli- 
fiers and their detectors; a third to the 
DOC switch; and a fourth directly to the 
luminance delay line, which delays the 
luminance signal so it will be properly 

timed with the chroma. Chroma burst 
(color sync) is carried conventionally on 
the back porch of the horizontal sync 
pulse and reaches the burst gate via the 
sync separator. Chroma information, 
part of composite video, having been re- 
corded at approximately 2.56 MHz is 
up -converted to the NTSC standard 
3.58 MHz via the 6.14 MHz voltage - 

AUDIO 
CHANNEL 2 
BANDPASS 

FILTEP. 

Fig. 1. Simplified block diagram of the VHD disc player. 
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Now the stars are within yoúr rea h:. 
0 

Móvie. Stars 
Concert Stars` 

Sports. Stars' 

. . 

You favorite stars are coming`6ff the satellites right novv.iií 
one of the -greatest selections of family and adult entertainment 
ever offered. And now there's a new satellite receiver system 
that puts; allwttnin your reach - at a price that's within reach. 

The new Heathkit Earth Station 
It includes a 3 -meter Satellite Antenna with a single -axis 

adjustable mount that lets you direct your antenna to receive 
signals from the entire satellite arc. It's a heavy-duty, commer- 
cial -quality anterna, made by Scientific-Atlanta and designed for 
long, reliable performance. 

Special Low -Noise Amplifier and Down -Converter converts 
signals to 500 M-Iz band for transmission on ordinary TV cable. 

The Receiver features electronically -synthesized tuning for 
stable, dr ft -free eception, and 24 channel selectionsfor a broad 
variety of progra-nming. It even includes a special Zenith Space 
Command Remote Control so you can change programs without 
leaving your easy chair. 

Special Earth Foundation Kit anchors your antenna firmly to 
withstanc winds of up to 100 mph. 

'Unique Site Survey Kit 
You can trust -teeth to do it right. The first step in establishing 

your station is the purchase of a special Site Survey Kit that 
includes everytf ing you need to determine a clear line -of -sight 
to the satellites. So you know your location is correct before you 
buy the Station. 

Easy-to-follcw, step-by-step assembly 
Like all Heattkit products, the Satellite Earth Station includes 

a clearly writter manual that guides you every step of the way 
through assenbly and installation. And over -the -phone 
assistance is always available. 

:--.,- ' 

E 

{ 

vieathu-it 
Szlentiltc"Attadia 

For ccmplete details and prices on the Heathkit Earth Station 
and 400. cther electronic kits for home, work or play, send today 
for the latest free Heathkit catalog or vis t your nearby, Heathkit 
Electronic Center.' 

"17:ti.41.. 

Send for free catalog 
Write to Heath Co., Dept_010-806, 
Benton Harbor, Mii 49022 

Visit your Heathkit Store 
Heathkit products 

.1 are displayed, sold 
of and serviced at 56 

n Heathkit Electronic 
centers in the U.S. See 

your telephone white 
pages for locations. 

Heathkir Electronic Centers are snits of VVritechnofogy Electronics Corporation. 

Viewing of some satellite TV c-tannels may recuire the custoner to obtain 
permissionfrom, or make payrneits to, the progranming company.The cLstomer 
is resporsble for compliance wi:h all Ioc31, state and federal governmental laws 
and regu ations..including but rqf limited :o constr.jction, placement and-Jse. For 

use only it Continental U.S. This device has not been approved by the Federal 

Commurilations Commission. It is not, and may rot be. offered for sale cr lease. 

or sold cr eased. until the approval of tf-e.FCC has been obtained. 

Heathkit 
CIRCLE NO. 27 ON FREE INFORM411ON CARD 
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STYLUS TIP 

Fig. 2. Drawing shows 
stylus tip and 

arrangement of 
ELECTRODE pits on the surface \` 

of the disc. 

f pl 

\p2 
TRACKING 

SIGNAL 
f ply 

INFORMATION 
SIGNAL 

Fig. 3. Three coils are 
wound around the stylus to 

activate servo control system. 

STYLUS 

CONDUCTIVE 
PVC DISC 

MAGNET 

CANTILEVER ARM -+ 

controlled oscillator. It is then passed to 
the dropout compensator switch, which 
is also supplied with feedback from the 
1H (horizontal line) delay line. Should a 
dropout occur in a line of video informa- 
tion, the previous line is automatically 
substituted. 

The output from the 3.58 -MHz oscil- 
lator goes to a phase detector and to the 
AM block, where input comes via anoth- 
er dropout compensator switch. From 
that point, three-way connections lead 
to composite video, the DOC detector, 
and to a feedback circuit from a second 

CONTROL OF 
TIME BASE 

ERROR 
(A) 

CONTROL OF 
TRACKING ERROR 

(B) 

1H delay line and its 1H detector. This 
is part of a coincidence switching ar- 
rangement that permits the main DOC 
switch in the luminance processor to be 
activated just prior to final chroma addi- 
tion at the r -f converter. 

The armstretcher servo circuit also 
bears mention. Its sensing signal is de- 
rived from the 3.58 -MHz oscillator's 
phase detector, and from the incoming 
chroma burst gate. A phase -locked loop 
corrects both the frequency of the 6.14 - 
MHz voltage controlled oscillator and 
the positioning of the stylus. 

GENERAL ELECTRIC MODEL 1 VHD3O42W VIDEO DISC 
LABORATORY DATA 

Parameter Measurement 

Designed luminance bandwidth: 
Designed audio bandwidth: 
Video S/N: 
Audio S/N: 
Power drain: 
Acceptable power supply variation: 
Dimensions: 
Weight (est.): 

3.1 MHz 
20 kHz, confirmed 
42 dB, confirmed 
60 dB claimed, 25 dB confirmed 
30 W, confirmed 
105-130 V ac, confirmed 
18.1"W X. 15.8"D X 5.1"H 
28.5 lb 

NOTE: Instruments used in these measurements ere \ Supply; Tektronix C -5A end Minolta XD -11 cameras. 
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Tektronix 7L12 spectrum analyzer; Sencore PR57 variable power 

Analysis. G.E.'s and Matsushita's 
product falls somewhere between 
RCA's Capacitance Electronic Disc 
(CED) and the Philips/Magnavox/Pio- 
neer laser disc player. If recorded at 
only I/2 hour per side, stop field/frame 
performance would theoretically be 
comparable to that of the laser unit. 
However, since each side is recorded for 
a full hour's play, any frozen picture 
occupies four fields or two frames. 
Where relatively still scenes are dis- 
played, there's very little movement visi- 
ble in the freeze frame, but where there 
is rapid motion in the picture, the jitter 
is rather pronounced. 

Video and audio carriers show 
43 and 26 dB S/N ratios. 
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Audio carrier has 20 -kHz 
bandwidth at 3 dB down. 

Otherwise, this versatile player does 
essentially everything that the I/2 -hour - 
per -side laser disc can do, with very little 
stylus and disc wear. Signal-to-noise ra- 
tios are much the same for Magnavox, 
RCA, and G.E./Matsushita at modula- 
tor outputs. There are, however, base - 
band ports for both audio and video in 
the G.E./Matsushita equipment that 
can reduce apparent noise through a 
more direct signal path. Stereo sound 
and bilingual channel reproduction are 
excellent, while picture quality probably 
comes very close to the 3.I -MHz design 
standard. Color rendition is exceptional 
for a player of this type. 

-Stan Prentiss. 
CIRCLE NO. 103 ON FREE INFORMATION CARD 
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CHOSEN BY THE EDITORS OF POPULAR ELECTRONICS 

KEF Electronics Model 303.2 
Speaker System 

0 

AUGUST 1981 

HE lowest -priced speaker system 
in the KEF line, Model 303.2, has 

an 8 -inch woofer operating in a sealed 
enclosure and a 1 -inch soft -dome tweet- 
er. Although it is the size and shape of a 
typical small "book -shelf " system, for 
best results the 303.2 should be located 
a few feet from any walls and from one 
to three feet above the floor. An optional 
stand is available for floor mounting. 

The KEF 303.2 is 205/s" H X 101/2" 
W X 9" D and weighs 18 pounds. It is 
normally supplied with black molded 
plastic end caps and a black grille cloth; 
optionally, it can be purchased with 
brown ends. User -replaceable grille 
cloths are available in beige, blue, red, 
green, or grey. The optional stands, 
ULS40, are steel tubes based on a 13" 
diameter steel disc, supporting the 
speaker 12" above the floor. The stand 
is also available in brown to match the 
speaker. Model 303.2 sells for $450 per 
pair and is not available as single units. 
The ULS40 stands are $85 per pair. 

General Description. In part, the 
moderate price of the 303.2 is possible 
because its enclosure is constructed of 
unfinished particle board. This is then 
covered on four sides by a colored 
"stretch cloth" sleeve and capped at 
both ends by molded plastic pieces. The 
system has no user -adjustable level or 
balance controls, and its insulated 
spring -loaded connectors are recessed 
into the lower rear edge. The speaker 
can be placed in the open without pre- 
senting an unfinished appearance from 
any point of view. 

Sensitivity is relatively high for a 
sealed system, with a rating of 88 -dB 
sound pressure level at a 1 -meter dis- 
tance for a 1 -watt input of pink noise. 
Amplifiers rated at from 10 to 50 watts 
output into 8 -ohm loads are acceptable 
as driving sources. 

(Continued overleaf) 
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The woofer system resonates at 68 Hz 
with a Q of 0.7. In the horizontal plane, 
the output is guaranteed to be within 
± 2 dB of the axial response over a 
±20 -degree angle, up to 10,000 Hz. 
Vertically, in a ± 5 -degree angle the 
output is within ±2 dB of the axial 
response up to 20,000 Hz. The rated ax- 
ial response, at a 2 -meter distance, is 70 
to 20,000 Hz ±3 dB (down 10 dB at 50 
and 25,000 Hz). 

Although the 303.2 does not have the 
elaborate electronic protection system 
featured in the costlier KEF Reference 
Series speakers, it can withstand an in- 
put of up to 20 volts RMS from 20 to 
2,000 Hz, and to 10 volts rms between 
2,500 and 20,000 Hz. 

Laboratory Measurements. Close- 
miked woofer response of the KEF 
303.2 was uniform within ±2 dB from 
70 to 1,000 Hz. The averaged output 
from the left and right speakers, meas- 
ured in the reverberant field of the room 
at a 10 -to -15 -foot distance from the 
speakers, was corrected for the known 
absorption characteristics of the room. 
The result was an extremely flat re- 
sponse at the highest frequencies (only I 

dB overall variation from 4,000 to 
20,000 Hz) with only slight variations in 

output through the lower midrange. 
Splicing this curve to the woofer curve 
yielded a composite frequency response 
within ±2.5 dB from 65 to 20,000 Hz. 
High frequency dispersion was good, as 
shown by the moderate divergence in re- 
sponse at positions on- and off -axis. 

Woofer distortion was measured with 
close microphone spacing at inputs of 1 

watt and 10 watts (based on the rated 8 - 
ohm impedance). At 1 watt, distortion 
was about 0.2% at 100 Hz, increasing to 
0.8% at 70 Hz and 5% at 40 Hz. At a 
10 -watt input the distortion was about 
0.7% at the upper bass frequencies and 
still less than 10% at 40 Hz. Sensitivity 
was exactly as rated, with a measured 
SPL of 88 dB at 1 meter when the 
speaker was driven by 2.83 volts of pink 
noise in an octave bandwidth centered at 
1,000 Hz. 

The impedance minimum was about 6 
ohms at 20 Hz and between 10,000 and 
15,000 Hz. Maxima were 25 ohms at 73 
Hz and 50 ohms at 1,600 Hz. Over most 
of the audio range the impedance was 
between 8 and 10 ohms, justifying the 8 - 
ohm rating. 

User Comment. On a variety of pro- 
gram material, the KEF 303.2 demon- 
strated its musical and eminently listen - 

able quality with no irritating distor- 
tions or colorations. Although the low - 
frequency output is limited by design 
and size, the speaker never lacked bass. 
On the contrary, it often showed a com- 
fortably "warm" quality, probably asso- 
ciated with the slightly elevated output 
(by 2 or 3 dB) between 80 and 200 Hz. 

We installed the speakers on their 
stands about two or three feet from any 
walls. Imaging was excellent, and there 
was no tendency to focus on the speakers 
themselves as sound sources. Instead, a 
unified sonic panorama formed across 
the end of the room, behind the plane of 
the speakers. 

The 303.2 presented an attractive ap- 
pearance, and the choice of colors for 
the grille, top and bottom plates, and 
stands provides numerous possibilities 
for making the speaker visually harmon- 
ious with its surroundings. We tried 
changing the grille cloths to see if it was 
as easy as claimed. It was, requiring 
only a screwdriver and a few minutes. 

On the whole, the KEF 303.2 is a 
neatly engineered package and reason- 
ably priced. It costs more than most 
"budget" speakers, but its standard of 
performance is appreciably higher. 

-Julian D. Hirsch 
CIRCLE NO. 101 ON FREE INFORMATION CARD 

The printer you 
always wanted 

but could 
never afford, 

The most revolutionary thing about the Epson MX -80 
isn't the bidirectional printing or the logical seeking func- 
tion. It isn't even the disposable print head 
-although that's pretty revolutionary. 
The most revolutionary thing about the 
MX -80 is the price. How, you may ask, 
could a printer that does as much as the 
MX -80 cost less than $650? 

Frankly, it wasn't easy. But the MX -80 
could only have come from the world's 
largest manufacturer of print mecha- 
nisms. Epson. 

The world's first disposable print head. When it 
wears out, just throw it away. A need one costs less 

than a third the price of conventional heads, and you 
can install if yourself with one hand. 

now you 
can afford. 

an. 
We spent three long years designing the MX -80 from 

the ground up to have all the functions people wanted, to ,.. be reliable like all Epson Printers, and to be 
produced on a scale that would allow us to 

" charge less for each one. The MX -80 is our 
proof that it can be done. 

° Among its features, the MX -80 prints 96 
ASCII, 64 graphic and eight international 
characters in a tack -sharp 9x9 matrix. It 
prints bidirectionally at 80 CPS with a 
logical seeking function to maximize 
throughput. And it has the world's first 
disposable print head. 

If you've ever wanted a printer that 
could do it all at a price you could afford, 
you've got to see the Epson MX -80. 

Because seeing is believing. EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard, Torrance, California 90505 Telephone (213) 378-2220 
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SYBEX SPEAKS YOUR LANGUAGE .. . 

THE PASCAL HANDBOOK by Jacques Tiberghien -A dictionary of every Pascal instruction, function, 
operator and reserved word covering virtually all 
versiors of Pascal. 300 pp., 150 III., Ref. P320, 7"x9", 
$14.95 
INTRODUCTION' TO PASCAL (Including UCSD 
PASCAL) by Rodnay Zaks -A step-by-step introduc- 
tion for anyone wanting to learn the language of 
PASCAL. Describes UCSD and Standard Pascals. 440 
pp., 10e III., Ref. P310, 7"x9", $14.95 
INSIDE BASIC GAMES by Richard Mateosian - 
Uses a games format to teach program design in 
BASIC_ Games run on TRS-80, APPLE II, PET/CBM 
and others. 300 pp., 100 111., Ref. B245, 7"x9", $13.95 
'FIFTY BASIC EXERCISES by J.P. Lamoitier - 
Teaches BASIC by actual practice using graduated 
exercises drawn from everyday applications. All ex- 
ercises written in Microsoft BASIC. 300 pp., 140 Ill., 
Ref. B2 E0, 7"x9", $12.95 
THE CP/M HANDBOOK by Rodnay Zaks - Com- 
plete instructions and reference handbook for CP/M 
-the iidustry standard in microcomputer operating 
systems. 336 pp., 100111., Ref. C300, 51/2"x81/2", $14.95 
PROGRAMMING THE Z80 by Rodnay Zaks -A 
complete course in programming the Z80 
microprocessor. and a thorough introduction to 
machire language. 620 pp., 200 III., Ref. C280, 
51/2"x8:5", 2nd Ed. $14.95 
PROGRAMMING THE 6502 by Rodnay Zaks - 
Machire language programming of the 6502 from 

basic concepts to advanced data structures. 392 pp,. 
160 111., Ref. C202, 51/2"x8'/z", 3d Ed., $12.95 
6502 APPLICATIONS BOOK by Rodnay Zaks - 
Real life application techniques: the Input/Output 
book for the 6502. 288 33., 207 III., WI. D302, 
51/2"x8'/z", $12.95 . 
6502 GAMES by Rodnay Za<s - Third in the 6502 
series. Teaches advanced programming techniques 
using games as a framework tor learning. 3C4 pp., 140 
III., Ref. G402, 5'/2"x81/2" $12.95 
YOUR FIRST COMPUTER by Rodnay Zak - The 
most popular introduction t.o, small computers, what 
they do and how tó buy are. 280 pp., 150 Ill., Ret 
C200A, 51/2"x81/2", 2nd Ed., $7.95 
MICROPROCESSORS: FROM CHIPS TO SYSTEMS 
by Rodnay .Zaks - Covers compcnents, concept; 
and techniques from basic tc advanced. 421J pp., 257 
Ill., Ref. C201, 51/2"x81/2", 3rd Ed., $10.95 
MICROPROCESSOR INTERFACING TECHNIQUES 
by Austin Lesea, Rodnay Zaks - Hardware acid soft- 
ware interconnect techniques including D to A con- 
version, peripherals standard buses and 
troubleshooting. 464 pp., 400111., Ref_ C207, 51/2"x81/2"; 
3rd Ed., $15.95 
PROGRAMMING THE 78003 by Richard Mateosian - Architecture and function of the Z8000 and its 
family of support chips. Ircludes programming in 
Z8000 machine language. 312 pp., 124 III., Ref. C281, 
51/2"x8'/2", $15.95 

NAME SEND ME YOUR FREE CATALOG 

ADDRESS 

MAIL TO: SYBEX .:! CITY STATE ZIP 

DEPT. PE71 ADD O $1.50/book UPS or 754/book 4th class mail (CA add tax) Total Am:. Enclosed 

2344 SIXTH STREET OR CHARGE MY O VISA MC AM EX. CARD NO. 
BERKELEY, CA 94710 

- Phone Orders: 415/S48-8233 SIGNATURE EXP. DATE 

CIRCLE NO. 51 ON FREE INFORMATION CARD 



Ra. io Slack's S399' IRS 80 
Color Computer is for 
People ' ' o Take Their Fun 
Seriously! 
The TRS-80 Color Computer ís the, 
affordable computer that doubles as an 
action -packed electronic games 
machine! Just attach to any color TV-pr 
use the $399 TRS-80 Vídeó Receiver 
shown-and plug ín an Instant -loading 
Program - . ® (sold separately) to blast 
invaders from other galaxies, conquer 
dinosaurs from a prehístoríc world, pol-. 
ísh up your chess game, or maintain the 
family budget. Each game features vivid 
color graphics "and action -packed sound 
effects. Or write your own programs ín 
color BASIC - our outstanding tutorial 
manual makes ít easy. Expand your sys- 
tem to include a more powerful 
BASIC, more memory (4K RAM ís 
standard), joysticks, a printer, 
a modem, and disk or 
cassette storage - 
anytime! 

Stop by your nearest Radio 
Sháck and let us demonstrate how 
fun computing can really be. Now over 
6100 Radio Shack stores and dealers, 
150 Computer Centers and 135 service 
centers nationwide. Or write for a free 
TRS-80 catalog: Radio Shack, Dept. 82- 
A-86, 1300 One Tandy Center, Fort 
Worth, TX 76102. 
'Retail prices may vary at individual stores and dealers. 
Some items require special order. 

The'biggest name ín computers T' 
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Has computer technology made the ordinary 
typewriter as obsolete as the quill pen? 

WHAT'S faster than a speeding 
typewriter, corrects errors in a 

single keystroke and produces unlimited 
original letters without manual inter- 
vention? Answer: a word processor. 

Word processors, as the name sug- 
gests, are computer systems and/or pro- 
grams that assist in the generation and 
handling of written text. They help 
achieve high levels of productivity be- 
cause they allow easy, efficient editing 
and formatting of text. Tasks that would 
be very time-consuming using conven- 
tional typewriters are sped up and addi- 
tional capabilities far exceeding those of 
the standard typewriter are offered. 

Error correction is one example of 
this. Usually a correction is as quick and 
simple as backspacing over the incorrect 
characters. And because nothing is 

printed until the user is satisfied that a 

document is correct, there is a saving of 
paper and avoidance of erasures. 

Another powerful word-processing 

"U"\\%Np\\ \"\\\..". 
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i Savin Veritext 950 
Electronic Typewriter 

BY LOREN WERNER 

capability is inserting new material into 
existing text. With a typewriter, this 
means extensive retyping. Using a word 
processor, material is inserted into exist- 
ing text without retyping of old materi- 
al. The user indicates where the new 
material is to be inserted, and then types 
it. The word processor automatically 
adds this material and reformats the 
text as necessary. 

Also valuable is the word processor's 
ability to rearrange text. In conjunction 
with the insertion facility, it is possible 
to move sentences or whole paragraphs 
from one place in the text to another. 

Word processors have a number of 
features to facilitate text formation. 
These include justification, pagination, 
and special type faces, as well as auto- 
matic centering and margin setting. One 
special printing feature available on 
some word-processing systems is propor- 
tional spacing-which makes finished 
text appear as if it were typeset and 
printed. This is useful to businesses pro- 
ducing manuals and other documents. 

Efficient mass mailing is a benefit 
that a word processor can provide to a 
business user. In this application, both 
the mailing list and the form letter are 
stored in the processor. These are then 
merged-that is, the form letter is re- 
typed once for each entry on the mailing 
list, giving every letter a unique heading. 
The processor can also print the ad- 
dresses on all of the envelopes. 

How They Work. Basically, word 
processors are of three types. The one 

whose appearance most closely resem- 
bles the familiar typewriter is called the 
electronic typewriter. Machines of this 
type, made by Savin, Adler -Royal and 
IBM, among others, look like typewrit- 
ers, but are larger. On electronic type- 
writers the normal keyboard is aug- 
mented by a number of special keys 
allowing one to perform functions such 
as DELETE, INSERT, FIND, and STORE. 

These units usually have a built-in high- 
speed printing system instead of the 
usual typewriter mechanism. 

Electronic typewriters use computer 
memory elements to store text. Some 
machines have enough memory to hold 
one or two pages of text, while others 
can store up to 50 ,pages. Electronic 
typewriters increase efficiency by per- 
forming in the memory all revisions, de- 
letions, insertions, and other changes. 
Text is printed when in finished form. 

Besides memory, electronic typewrit- 
ers also use computer -type mass storage 
devices. These allow one to store the 
contents of the memory on permanent 
removable media. Thus, a user can keep 
a library of documents on file. The docu- 
ments can be read back into the elec- 
tronic typewriter from the mass storage 
devices at any time to make more copies 
or further revise the documents. 

Some electronic typewriters, like the 
one available from Savin, use a magnet- 
ic tape cartridge-very similar to a cas- 
sette tape-for mass storage. Other 
units, like the one from Adler -Royal, 
use floppy disks. 

Word processing on an electronic 
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word processing 
typewriter has the advantage of being 
easy to learn. Because the design and 
keyboard layout are similar to a stan- 
dard typewriter, most operators find it 
easy to adjust to an electronic one. Since 
each major word-processing function is 
performed by pressing one of the clear- 
ly -marked buttons on the keyboard, us- 
ing it for word processing is easy. Elec- 
tronic typewriters are also relatively 
compact and easy to move. 

One disadvantage, however, is that 
their input and output are printed di- 
rectly onto the paper. This means the 
machine must retype a whole document 
when you want to see the changes you 
have made. This is time-consuming, 
even with a high-speed printer. 

Some word processors avoid the prob- 
lem of retyping by using a video monitor 
instead of paper to develop and correct 
documents. There are two such types- 
dedicated word processors that, like 
electronic typewriters, perform only 
functions associated with word process- 
ing; and small business and personal 
computers that perform many general 
computing functions in addition to word 
processing. The first word processor to 
use a video monitor was a dedicated 
word processor developed by Lexitron, 
called a videotyper. 

When text is entered through the key- 
board into memory, it appears on the 
monitor, and changes in the text appear 
as soon as they are made. Since most 
video monitors display a full page of text 
at a time, it is possible to see fairly 
extensive changes-such as the moving 
of whole paragraphs-immediately. 

Like electronic typewriters, dedicated 
word processors use computer technolo- 
gy. A microprocessor controls all impor- 
tant functions, memory is used for stor- 
ing text, and mass storage devices are 
used to create permanent, removable re- 
cords. Dedicated word-processing units 
are generally larger than electronic 
typewriters and have a separate printer. 

Because they are designed for use in 
business environments with high work 
volumes, dedicated word processors in- 
corporate a number of features that help 
to increase throughput. Many systems, 
for example, allow the operator to type 
in a new document while a completed 
document is being printed. 

Manufacturers of dedicated word 
processors also strive to enhance produc- 
tivity by making their systems easy to 
use with a minimum of training. Thus, 
like electronic typewriters, most dedi- 
cated word processors have additional 
keys to perform those functions that are 
used most frequently. Operators are as- 
sisted by prompts on the video monitor 
that ask what the user wants, and tell 
what commands are necessary to ac- 
complish the task. 
30 

DIRECTORY OF SOFTWARE VENDORS 

Vendor & Address ' Product Target Computers 

Apple Computer, Inc. 
10260 Bandley Dr. 
Cupertino, CA 95014 

Atari Inc. 
1265 Borregas Ave. 
Sunnyvale, CA 94086 

Commodore Business - 

Machines, Inc. 
950 Rittenhouse Road 
Norristown, PA 19401 

Cal Data Systems 
Box 178446 
San Diego, CA 92117 - 

Cromemco, Inc. 
-280 Bernardo Ave. 
Mountain View, CA 94040 

Digital Research 
Box 579, 
Pacific Grove, CA 93950 

Digital Marketing 
2670 Cherry Lane 
Walnut Creek, CA 94596 

Interactive Microware, Inc. 
1 16 S. Pugh St. 
State College, PA 16801 

Michael Shrayer Software 
1 198 Los Robles Dr. 
Palm Springs, CA 92262 - 

- MicroPro International 
1299 4th St. " 

San Raphael, CA 94901 

Apple Writer 

Atari Word Processor 

WordPro 1 

WordPro 2 

WordPro 3 

Word Magic 

Crómemco Word 
Processing System 

TEX 

Copywriter 

Pro -Type 

Electric Pencil 
Electric Pencil II 

WordStar, WordMaster 

Apple Computers 

Atari 800 with disk 

Pet Computer 

TRS -80 

Crornemco Computers 

Any with CP/M 

Any with CP IM 

North Star 

Any with CP/M 

Any with CP / M 

Advantages of dedicated word-pro- 
cessing systems are efficiency, capacity 
for very high throughput, and ease of 
use. The disadvantages are a relatively 
high price and little or no general com- 
puting capability. 

Many businesses that require both 
word-processing and general -computing 
capability find the most cost-elTective 
solution in a general-purpose business 

Vector Memorite Small Business System 

.' a 

computer that provides word processing 
through software. This is also an eco- 
nomical solution for owners of personal 
computers who want word processing. 
The necessary software is available for 
most popular personal and small busi- 
ness computers, including Apple, Pet, 
Heath, TRS-80, and Vector Graphic, 
among others. 

When you develop a word processor 
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MicroSource 
1425 W 12th Pl. 
Tempe, AZ 85281 

Muse 
330 N. Charles St. 
Baltimore, MD 21201 

North Star Computers 
1440 Fourth St. 
Berkeley, CA 94710 

Ohio Scientific Inc. 
1333 S. Chillicothe Rd. 
Aurora, OH 44202 

Radio Shack 
1400 One Tandy Center 
Ft. Worth, TX 76102 

R&B Computer Systems 
1954 E. University 
Tempe, AZ 95281 

Small Business Applications 
3220 Louisiana St. 
Suite 210 
Houston, TX 77006 

Software Dynamics 
2111 W. Crescent, Suite 9 
Anaheim, CA 92801 

Supersoft Assoc. 
Box 1628 
Champaign, IL 61820 

Vector Graphics, Inc. 
31364 Via Colinas 
Westlake Village, CA 91362 

Zenith Data Systems 
Corporation 
1000 Milwaukee Ave. 
Glenville, IL 60026 

AutoScribe 

Super -Text 

North Word 

WP -3 

ScripSit 

Benchmark - 

Magic Wand 

Edit 

Super -M -List 

Memorite Ill 

AutoScribe 

North Star Computers. 

.Apple II and Apple II Plus 

North Star 

OSI Systems 

TRS-80 

CP/M, North Star 

CP/M compatible 

Any based on 6800 
series processors 

CP/M compatible 

Vector Graphic computers 

Heath computers 

using a general-purpose computer and 
commercial software, there arise a num- 
ber of hardware and software considera- 
tions to examine in detail. Instead of 
leaving the design up to the manufactur- 
er, as you do when buying a dedicated 
system or electronic typewriter, you 
must now decide how much memory and 
mass storage to include, what printer to 
use, and what software package provides 

«r, 

the capabilities that most closely meet 
your needs. 

Configuring the Hardware. In gen- 
eral, most small business and personal 
computer systems have the same basic 
hardware components. And most use the 
same type of video monitor for operator 
interaction. All can interface with vari- 
ous types of printers. 

`-i------_.: rr 

One important decision that must be 

made is how much memory the comput- 
er will have. For word processing, each 
byte of memory can store one character; 
and most personal and small business 
computers have memory capacities in 
the range of 4,096 (4K) to 65,536 (64K) 
bytes. The best results invariably come 
from having as much memory as you 
can afford. 

While some systems, like the Pet and 
TRS-80, will function as word proces- 
sors with as little as 16K of memory, 
most word-processing software requires 
a minimum of 48K, and 64K is even bet- 
ter if your machine will accept it. 

There are several reasons for this. 
First, the computer's memory must hold 
not only the document you are typing in, 
but also the word-processing software 
and the computer's operating system. If 
a document is too long to fit into the 
computer's memory, parts of it must be 

saved on a mass -storage device, which 
slows operation considerably. Second, 
the large memory will increase efficien- 
cy of other computing tasks as well. 

Mass storage is another important 
hardware feature. Most computer man- 
ufacturers offer a number of choices for 
mass storage, including data cartridges, 
standard cassette tapes, floppy disk 
drives, minifloppy disk drives and Win- 
chester hard disk drives. The storage ca- 
pacity, speed, and price of these devices 
varies greatly, and your choice will de- 
pend on your own requirements. 

Data cartridges and cassettes are 
called serial storage devices. (This 
means data is written on and read from 
these devices sequentially.) Their main 
advantage.is low cost. A principal disad- 
vantage is slowness: if the data you need 
is at the end of a cassette you may have 
to rewind a large amount of tape to 
access that data. 

There are also several types of disk 
storage devices available for computer - 
based systems. They cost more than cas- 
settes, but provide random access to 
data anywhere on the disk surface. This 
helps to enhance overall system speed 
for both word processing and general 
computing. 

Among the several types of disk stor- 
age devices are floppy and minifloppy 
dis-(s-8" and 51/4" in diameter, respec- 
tively. Storage capacity varies from 
about 90K bytes for the minifloppy to 
about 1 million bytes for the 8" disk. 
Since several disk drives can be used, it 
is possible to include several million 
byes of mass storage in a single system. 

Winchester hard disks are another 
type of rotating, random-access storage 
deice. Unlike floppies, they are not re- 
movable. They do, however, offer very 
high storage volumes (from 5 million to 
about 35 million bytes) and very fast 
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word processing 
data access. Available in 51/4", 8", and 
14" diameters, their capabilities can 
greatly enhance overall system response. 
For most word processing, however, they 
represent costly overkill. 

One of the most critical hardware 
components is the printer. There are two 
basic types used with small computer 
systems. In one, the dot matrix printer, 
characters are formed with a pattern of 
dots. The most common grid size for 
each character is 7 by 9 dots. Dot matrix 
printing speeds range from about 120 
characters per second (cps) to about 200 
cps. Costs range from about $500 to 
$1200. 

The other type of printer common to 
small business. systems is called a 

formed -character printer. Like a type- 
writer, it works by striking type against 
a ribbon. Formed -character printers are 
slower than dot matrix printers, usually 
printing between 25 cps and 55 cps. 
Prices for them are generally higher 
than for dot matrix printers, ranging 
from about $1800 to $3500. Their print 
quality, however, is superior. 

Print quality in dot matrix printers is 

far below that of the standard office 
typewriter. A dot matrix printer is ade- 
quate for rough drafts, but it simply 
cannot produce the letter quality re- 
quired for business. Formed -character 
printers not only provide letter quality 
printing, but also allow very precise con- 
trol of the printing function. In many 
formed -character printers, the computer 
can move the print head in increments 
as fine as 1/12o of an inch horizontally 
and 1/48 inch vertically. This allows a sys- 
tem to do subscripting, superscripting, 
and to produce boldface printing by 
overstriking characters with very slight 
shifting of the print position. One can 
also perform proportional spacing of 
characters-giving finished documents 
the look of typeset printing. 

For the comfort and convenience of 
operating personnel, the keyboard is a 
hardware component worth considering. 
Each computer manufacturer usually 
offers only one keyboard, and each has 
its own distinct feel. System efficiency 

om 
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depends, to a point, on operators being 
comfortable with the keyboard. 

Choosing Software. The most cru- 
cial decision in word processing is selec- 
tion of a software package. A wide vari- 
ety is available from computer manufac- 
turers and independent software 
sources. Word-processing packages 
range 'from relatively simple programs 
with only the basic functions, to more 
extensive packages rife with special fea- 
tures and capabilities. 

Most makers of personal and small 
business computers offer word-process- 
ing packages. Apple's, for example, is 
called Apple Writer; Commodore has 
three packages called WordPros I, 2, 
and 3; Heath sells the AutoScribe pack- 
age under license from Zenith Data Sys- 
tems Corporation; Radio Shack's TRS- 
80 uses a package called ScripSit; and 
Vector Graphic offers very comphrehen- 
sive software called Memorite III. 

As indicated by the Table such pack- 
ages are also available from numerous 
independent vendors. 

When comparing word-processing 
software it is important to remember 
that any given package may perform 
differently on different computers. One 
that gives fast response on a computer 
with 64K of memory may run much 
more slowly on a computer with only 
48K of memory. Likewise, a package 
that must make extensive use of mass 
storage will probably run much faster 
when used with a system that contains a 

Winchester hard disk than on a system 
that uses floppy disks. 

Beyond Word Processing. The 
leading edge of word-processing technol- 
ogy seems to be evolving toward a new 
generation of software and hardware. 
Already, sophisticated software pack- 
ages offer enhancements that extend the 
power of word processors. Vector 
Graphic's Memorite Ill, for example, is 
compatible with a computer -based dic- 
tionary that checks text for spelling at a 
rate of about 1,000 words per minute. 
The spelling -verification program reads 

Lexitron VT 1303 
Word Processing System 

files created by Memorite III, compar- 
ing text to a dictionary of the 30,000 
most commonly -used words, plus 5,000 
"spelling demons." Further, one can 
augment the main dictionary with cus- 
tom dictionaries that recognize special 
words and proper names. MicroPro In- 
ternational reports that its word-process- 
ing package, WordStar, will soon in- 
clude a spelling verification system. 

Advances in software technology ex- 
tend far beyond spelling verification and 
computer -aided instruction. As business 
embraces the evolving office of the fu- 
ture, word-processing software is contin- 
ually developing to meet the challenge 
of integrating word processing and data 
processing. MicroPro, for example, of- 
fers a system of compatible software 
packages that perform data acquisition, 
data manipulation, word processing, and 
automated personalized mailing. Vector 
Graphic also offers combined word- and 
data-processing capability. The Memo - 
rite Ill software is compatible with Vec- 
tor Graphic's EXECUPLAN software 
that allows one to perform statistical 
calculations, format formulas, and de- 
velop tables and charts. The files 
created by EXECUPLAN can be read 
by Memorite Ill, permitting their auto- 
matic merger into coherent documents. 

As word processing and data process- 
ing begin to overlap, communication be- 
tween word -and data-processing hard- 
ware becomes important. Many word- 
processing vendors are paying close at- 
tention to these requirements. Vendors 
are offering standard asynchronous, 
synchronous, and bisynchronous com- 
munications interfaces. Some vendors 
offer compatibility with communica- 
tions networks. Lexitron's word proces- 
sors, for example, can communicate on 
Raytheon's Raynet. Many vendors are 
now studying the requirements for 
Ethernet and other communication net- 
works under development. 

What is the potential for increased 
productivity and greater efficiency 
through integrated office systems? Vec- 
tor Graphic Board Chairman Bob Harp 
sums it up: "Future word-processing 
systems will be clustered, able to share a 

central data base or function stand- 
alone. In a large installation with multi- 
ple systems sharing one or more com- 
mon data bases, a secretary might devel- 
op a document on a word-processing sys- 
tem and send a message to her supervi- 
sor's video monitor saying the document 
is available for proofreading. The super- 
visor could then proofread and edit the 
document on the video monitor and send 
the edited document to the central pro- 
cessing unit for printing. The entire pro- 
cess could be conducted without using a 

single piece of paper until the final docu- 
ment is printed." O 
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Turn yourApple into the world's 
most versatile personal computer. 

The SoftCardTm Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502 -mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple -to -use operating 
system. It supports more software 
than any offer microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

BASIC included. A powerful tool, 
BASIC -80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC -80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16 -digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low -res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 

la 

Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 
Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 
SoftCard is a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 

CONSUMER PRODUCTS 
Microsoft Consumer Products, 400 108th Ave. N.E., 

Bellevue, WA 98004. (206) 454-1315 CIRCLE 37 ON READER SERVICE CARD 
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mend eleci-itodcseiecroncs service 
st dry course. 
Only NRI gives you so much 

training for your money. 
Look what you learn 

to service... 
Color TV 

Black & White TV 

Portable TV 

Videotape 
Recorders 

Video Disc 
Players 

Cable TV 

Equipment 
Public 

Address 
Systems 

Portable 
Radios 

Musical Instrument 
Amplifiers 

AM/FM Tuners 
Tape Recorders 
Speaker Systems 
Record Players 
Auto Radio 
Antennas 
Auto Stereo 
Microprocessor 

Controls 
Electronic Fire & 

Burglar Alarm 
Systems 

and more! 

Master the world of entertainmen 
electronics with training from NRI. Only 

NRI gives you so much in a single, 
unified course. You're prepared to 

enter this lucrative field at any point, 
specialize or be a generalist. From 

computer -controlled TV to videotape 
recorders to laser beam video disc 
players, NRI training is complete. 

Learn at Home 
in Your Spare Time 
And you learn right at home, at 

your convenience, without quitting your 
job or wasting time and gasoline going 
to night school. NRI "fast -track" train- 
ing makes learning easier... NRI 

"hands-on" projects give you practical 
bench experience as you progress. You 

not only get theory, you actually build 
and test electronic circuits, equipment, 
a complete audio system or color TV 

Computer -Programmed TV, 

Videotape Recorder, 
or Stereo 

As part of your training, you as- 

semble and keep NRI's 25" (diagonal) 

color TV. It's complete with built-in digi- 
tal tuning that lets you program an 
entire evening's entertainment. As you 

build it, you study circuit operation 
stage by stage, see how electronic faults 
can be detected and corrected, get prac- 
tical bench experience that gives you 

extra confidence. 
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Training Equipment and instruments 
included...yours to keep. 

Or, as your practical experience 
project, you can elect to construct NRI's 

solid-state tuner and amplifier, complete 
with speakers. Or train with a fine 

videotape recorder. Any way you choose, 

you keep all equipment, get all 67 

lessons covering home electronics 
completely. 

Professional Instruments 
Included 

Your training also includes the 

NRI Discovery Lab where you'll build 
and study electronic circuits, perform 
practical experiments that make theory 

come alive. You'll get professional in- 
struments, too, like the 6 -function, 26 - 

range Beckman LCD digital multimeter. 
And as you assemble your TV, you evert 

build key instruments so you know them 
from the inside out...a digital CMOS 

frequency counter, 5" solid-state oscil- 

loscope, and a 10 -function integrated 
circuit TV pattern generator. 

NRI Training 
the Choice of the Pros 

More than 60 years and a million 
students later, NRI is still first choice in 

home -study schools. A national survey 
of successful TV repairmen shows that 
more than half had home -study train- 
ing, and among them, it's NRI 3 to 1 

over any other school. We'll be happy 
to send you the survey summary on 
request. Find out how NRI can work 
for you. 

Send for Free Catalog... 
No Salesman Will Call 

Send today for our free 100 -page 
catalog which shows all the equipment 
and instruments, complete lesson plans, 
opportunities in this wide-open field, 

and convenient time payment plans to 

fit your budget. Or explore other NRI 

opportunity courses like Microcompu- 
ters and Microprocessors, Communi- 
cations Electronics, Electronic Design 
Technology, or Digital Electronics. Send 
the postage -paid card today and see 

what "complete" really means. If card 
has been removed, please write to us. 

NRI 
15r!ol :n Y 

NRI SCHOOLS 
McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 

We'll give you tomorrow. 
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BY STAN PRENTISS 

VHS M --TS BETA 

AS IS well known by now, there are 
two major competing VCR sys- 

tems on the market today. The Zenith 
Vi29750J Beta and the Panasonic PV - 
1750 VHS are representative of the 
newest versions of each. While the two 
formats are similar in many respects, 
VHS and Beta are different enough to 
be mutually incompatible. 

Both systems use a rapidly rotating 
head cylinder to helically scan a slow - 
moving magnetic tape, and both offer a 

similar array of ancillary features-e.g., 
remote control, a 14 -day clock timer, 
frame advance, etc. Their electronic un- 
derpinnings are also similar in that both 
change the AM of a normal television 
signal to FM when a program is re- 
corded. The color signal is down -con- 
verted to 629 kHz for VHS and 688 kHz 

How the two basic 
formats for video 
cassette recorders 
compare in operation 

for the Beta so that the 18 -octave, video 
frequency range (30 Hz to 4 MHz) can 
be relocated between 2 and 6 MHz, 
where it represents less than 2 octaves. 
Audio remains standárd FM. Tapes are 
half -inch, and the azimuth of the re- 
cord/play heads is tilted to minimize ad- 
jacent track pickup. Servo sync controls 
and direct -drive motors for capstan and 
head drives are still used. In both of the 
models tested, tuners are of the voltage- 
coritrolled varactor type with pushbut- 
ton controls. 

Both machines are similar in overall 
complexity, so service costs will no 
doubt be comparable. Users should not 
be surprised to pay about $150/ year for 
service-heavy users, perhaps more. 
Those who try getting by with some of 
the "easy" trick head cleaners just com- 

ing onto the market could face $200 
charges for new head assemblies. If you 
attempt to clean these recording/play- 
back heads yourself, use only materials 
specifically recommended by the manu- 
facturer. There's no reliable shortcut! 

In both systems there is an approxi- 
mately 3 -dB signal loss between input 
and output, and another 1 to 5 dB loss 
across any 75 -ohm vhf couplers and u/v 
signal splitters in the signal path. Those 
in areas of poor reception could have a 
problem. Thus, their equipment works 
best direct -coupled to an antenna. 

Perhaps the most obvious difference 
between the two formats is the tape - 
transport mechanism. The VHS tape is 
wrapped only halfway around the head 
cylinder, and is completely removed 
from head contact when the tape is 
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Gas nstant access to over 1,000 
information and communication services 

for oft $15 an hour. 
It's all at your fingertips when 

you join THE SOURCE,s^t 
America's Information Utility. 

The Source will improve the effi- 
ciency and reduce the expenses of your 
entire organization by giving you access to 
services that run the gamut. From elec- 
tronic mail and hotel reservations to stock 
reports and a discount buying service. 
And you can gain access to The Source 
from almost any microcomputer. commun- 
icating word processor. or data terminal. 

Source MaiIT11 is faster than 
U.S. Mail and less expensive than 

most long distance calls. 
Source Mail is an electronic mail 

system that lets you send messages to 
anyone in the world 
who is a Source sub- 
scriber. Communi- 
cate with your field 
offices or sales staff 
around the country. 
Send messages to 
over 200 people 
simultaneously. 
and receive timely 
sales or status reports - if you wish, in hard copy form. 

You can also use Source Mail to 
forward your mail to others with com- 
ments, store correspondence, and have 
your messages electronically scanned for 
spelling errors. 

You can "chat" interactively with 
other Source subscribers and automati- 
cally get a printed record of the entire 
conversation. 

Streamline your business operations. 
Just feed The Source your figures 

and it will calculate your taxes, cash - 
flows, equity capital, lease vs. purchase 
of equipment, loan amortizations. the 
annual interest rate on installment loans, 
produce depreciation schedules and much, 
much more. 

You can even write and store your 
own programs in The Source using such 
computer languages as BASIC. COBOL, 
FORTRAN, RPG II and assembly lan- 
guage. And, of course. we give you a 

private access code so that the programs 
and information you input into The Source 
are secure. 

Use The Source as your 
electronic travel agent. 

The Source gives you instant, 
specific national and international flight 

schedule information. And through the 
exclusive Travel 

CIubTM you can use 
The Source to order air- 
line tickets. rent a car 

and make your hotel 
reservations. 

The Source also gives you access 
to the complete Mobil Restaurant Guide. 
So you can get in-depth reviews and 
recommendations on some 5,000 restau- 
rants in thousands of localities across 
North America. 

Get instant access to the stock market. 
Whatever your investments - 

stocks. bonds. mutual funds, treasury 
bills, commodities, fu- 
tures, precious metals, 
and more - The Source 
can give you invest- 
ment information 
22 hours a day. We 

even go beyond 
mere financial 

reporting to give you 
economic. business 
and financial commen- 
tary front economists 
and securities analysts. 

Get news hot off the UPI wire. 
Now, no matter what's happening 

around the world or around 
the corner, you can 
find out about it 
straight from United 
Press International. 
And you can get any 
specific information you 
need simply by using our 
unique "keyword" access. Get 
the latest news on the prime lend- 
ing rate. If you've heard an industry 
rumor, get the facts. If there's a conflict in 
a foreign country where you do business. 
find out about it. 

And that's only a fraction of what 
The Source can do. 

Every one of these services alone 
is worth the remarkably low cost of a 

Source subscription. But there's so much 
more. The Source has an electronic per- 
sonnel search network. It lets you barter 
your goods and services with other busi- 
nesses. Find out current international 
monetary exchange rates. Order over 
20,000 business or consumer items at dis- 
count prices. Order a printed document 
from anywhere in the world or request a 

complete research report on any topic. 
Manage your stock portfolio. Get a statis- 
tical analysis of consumer trends. poten- 
tial markets. and much more. 

And we're constantly adding new 
information and communication services. 

Anyone can use The Source. 
You don't have to know any compu- 

ter language or have any programming 
skills to utilize The Source. It operates on 
simple, logical English commands and 
comes with a complete user's manual, 
master index and private access code. And 
you have local telephone access to The 
Source from over 300 U.S. locations. 

You know an incredible bargain 
when you see one. 

The Source is one of Americas 
great business buys. For all the commun- 
ication and information services you 
receive, all you pay is a $100 one-time 
subscription fee and $15 per hour during 
the business day when you are actually 
using The Source. From 6 p.m. to mid- 
night, The Source is just $4.25 per hour. 
And from midnight to 7 a.m. you pay a 

mere $2.75 per hour! There is also a $10 
monthly minimum 

usage charge. 

Call Toll -Free for 
16 -page Source Brochure. 

This free, full color brochure will 
give you complete details on The 

Source. To order it just dial 1-800- 
323-1718 and ask for Operator 91. In 

Illinois phone 1-800-942-8881, Operator 
91. Or if you prefer. mail us the attached 
coupon. If someone has beaten you to the 
coupon, call the above number or write 
The Source, 1616 Anderson Road, 
McLean, Virginia, 22102. 

1Sat]RCE 
AMERICA INFORMATION UTILITY 

Department TB -5 
1616 Anderson Road, 
McLean, Virginia 22102 

- Please send me/my company 
your comprehensive I6 -page 
brochure on The Source. I under- 
stand I am under no obligation. 

Name (please print clearly) 

Company 

Address 

City/State/Zip 

We need The Source for more 
than one location. Please contact us 
with quantity discount information. 

THE SOURCE is a service mark of Source 
Tetecomput,ng Corporation, a subsidiary of The 
Reader's Digest Association, Inc. 



vhs meets beta 
stopped. Beta uses a 360' full -head 
wrap which is in constant contact with 
the head 'cylinder. Tape wear for both 
systems, however, is about the same. 

Cassette sizes are also different. VHS 
is slightly larger and holds more tape. 
Thus, the .maximum playing time for 
VHS is six hours, compared to five 
hours for the Beta format. 

Zenith/Betamax. The Zenith VR 
9750J player/recorder has a number of 
features in common with last year's 
VR9700. These include "feather touch" 
external 14 -channel tuning control; five 
hour maximum recording and playback 
during manual or programmed opera- 
tion; speed -search forward and reverse 
at 7x for Beta II and 10x for Beta III; 
still picture in the stop (or pause) mode, 
with automatic release after five min- 
utes to prevent undue tape or head wear; 
improved audio bandwidth; and a re- 
mote control for the tape transport. 

The VR9750J, however, has addition- 
al features. Instead of two recording 
heads, it has three. As in the VR9700, 
the two prime heads are spaced 180 de- 
grees apart and positioned at +7" and 
-7' azimuth. The third head is next to 
one of the other two, but with reversed 
azimuth. It is used only in stop action 
and slow motion. This arrangement 
makes possible dual scanning of a single 
field to make a two -field frame. This 
reduces extraneous movement. VHS, in 
contrast, scans both fields, allowing mo- 
tion in the stop action frame. 

Also, Zenith claims there is less noise 
in the new Beta machines. Since the 
heads are 27 micrometers wide and the 
tracks measure only 19 micrometers, 
there is sufficient overlap to cover the 
entire track without loss of picture. Fur- 
ther, the new model has additional inte- 
grated circuits for slow-motion control, 
as well as more delay lines.There are 
comb filters for both chroma and lumi- 
nance, which should further clean up 
any color -video crosstalk and, theoreti- 
cally, widen the luminance passband. 
Head life, we are told, should be át least 
2,000 hours, even with heavy use, and 
some heads are known to have lasted as 
long as 8,000 hours. An external thumb - 
wheel potentiometer is now included to 
augment two internal adjustments: one 
for Beta II and the other for Beta III. 
Identified as the BRIGHTNESS BALANCE 
control, it is used only in the stop -field 
mode to minimize picture flicker. Ze- 
nith recommends setting up for mini- 
mum flicker in the display's center, 
rather than along the edges. 

There is also a vertical sync lock con- 
trol directly above the 75 - ohm video 
output on the unit's rear terminal board. 
During still mode, frame advance and 
slow motion, an internally generated 

LABORATORY DATA 
,PANASONIC PV -1750 

Parameter . 
Measurement 

SP baseband (monitor) playback response: 3.5 MHz 

SLP baseband (monitor) playback -response: 3 MHz 

SP TV playback, through modulator: 3.5 MHz 

SLP TV playback through modulator: L 3 MHz 

SP/ SLP TV chrome response through modulator: 4.68 MHz/6 dB down 

Tuner/system input sensitivity (before snow): vhf: -4.5 dBmV 
uhf: -0.5 dBmV 

SIN at modulator output (Ch. 3): SP: video: 49 dB 
SLP: video: 45 dB 

S/N at modulator output (Ch. 3): SP: audio: 30 dB 
SLP: áudio: 28 dB 

System signal lbss, jnput to output: vhf (Ch.6) in: -4.5 dBmV 
(Ch. 3 is recorder output) (Ch.6) out: -10 dBmV 

vhf (Ch. 6) in: -4.5 dBmV 
(Ch. 3) out: -9 dBmV 

uhf (Ch. 30) in: -0.5 dBmV 
(Ch. 30) out: -11.5 dBmV 

uhf (Ch. 30) in: -0.5 dBmV 
(Ch. 3) out: -9 dBmV 

Wow/flutter: Not discernible 
Audio via TV receiver speaker and modulator (ball- 

park, but not á precise measurement at 3 dB SP: 200 Hz to 3.5 kHz 

down): SLP: 300 Hz to 3 kHz 

Power requirement (ac varied froth 105 to 130 V): 62 W 

LABORATORY DATA 
ZENITH VR9750J 

Parameter 
Beta II; ill baseband (monitor) playback response: 
Beta II, III TV playback through modulator: 
Beta II, Ill baseband (monitor) chroma response in 

playback: 
Beta II, Ill TV chrómá response through modulator: 
Tuner/system input sensitivity (before snow): 

S/N at modulator output (Ch.3): 

System signal loss input to output: 

Wow/ flutter: 
Audio via TV receiver speaker and modulator (ball- 

park, but not a precise measurement for both Beta 
II and Ill at 3 dB down): 

Power requirement (ac varied from 105 to 130 V): 

vertical drive pulse appears with the vid- 
eo signal. This sync control adjusts the 
phase of the pulse to prevent the picture 
from rolling or flipping when there is 
noise in the vertical interval. 

Two additional features are worth 

Measurement 
3 MHz/10 dB down 
3 MHz/ 10 dB down 
4.08 MHz/3 dB down 

4.08 MHz/6 dB down 
vhf: -6 dBmV 
uhf: -3 dBmV 
Video: 49 dB 
Audio: 36 dB 
vhf (Ch. 6) in: -6 dBmV 

(Ch. 6) out : -10.5 dBmV 
vhf (Ch. 6) in: -6 dBmV 

(Ch. 3) out: -8.5 dBmV 
uhf (Ch. 30) in: -3 dBmV 

(Ch. 30) out: -13 dBmV 
uhf (Ch. 30) in: -3 dBmV 

(Ch. 3) out: -8.5 dBmV 
Not discernible 
200 Hz to 3.9 kHz 

55 W 

noting: slow motion tracking and auto- 
matic tape rewind. Normal tracking 
controls the phase (and therefore rpm) 
of the capstan motor in Beta II. Since 
capstan speed is 50 percent slower in 
Beta Ill, a separate thumbwheel control 

Zenith VR9750J Beta 
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MANUFACTURER'S 
SPECIFICATIONS 

PANASONIC PV -1750 

MANUFACTURER'S 
SPECIFICATIONS 
ZENITH VR9750J 

Recording system: Two heads record; 
four heads playback; one pair for SP; 
one pair for LP/SLP 

Programmed timer: Microprocessor con- 
trolled for 14 -day, 8 -program timer, in- 

cluding one daily repeat 
S/N for video: >40 dB 
S/N for for audio: >40 dB (avg.) 
Video/baseband input: 1 V/75 12 

Audio input: RCA type: 100 k12; -20 dB 
Microphone jack: 4 k4, 
-70 dB 

Video output: RCA type: 1 V/75 12 

Audio output: RCA type: -6 dB, 60012 
Tape speed: SP: 3.335 cm/s 

LP: 1.667 cm /s 
SLP: 1.112 cm/s 

Play time: Up to 6 hours with NV-T120.cas- 
sette 

Speed search: 9 times normal speed 
Audio frequency response: 

SP: 100 to 8000 Hz 
LP: 100 to 6000 Hz 
SLP: 150 to 5000 Hz (10 dB down) 

Dimensions: 1815/16"W x 6318'H x 144'8"D 
Power requirement: 62 W 
Weight: 33 lb 

has been added so that the tape will be 

scanned correctly in playback, without 
unnecessary noise and streaking. 

In play, fast forward, or record, the 
'VR9750J offers an automatic rewind 
when the cassette tape is exhausted. A 
sensor detects the metal leader at the 
tape's end and activates a solenoid. Af- 
ter 5 seconds, the tape starts rewinding. 

The PV -1750 VHS Panasonic. This 
is the newest and most elaborate Matsu- 
shita cassette product available. Like its 
competitors, this machine builds upon 
older technology. It is a four -head pro- 
grammable VCR that plays for 2, 4, or 6 

hours. Visual cue and revue are accom- 
plished at 9x normal speed, and there is 
variable slow motion, double speed, and 
still (stop) frame with picture and frame 
by frame advance. According to Pana- 
sonic, it will record seven mixed pro- 
grams per day and another one per week 

Recording system: Two heads record; 
three heads playback; for stop mode 
and slow motion 

Programmid timer: Microprocessor con- 
trolled for 4 separate programs daily 
over 14 days, plus daily or weekly re- 
peats. 

S/N for video: >45 dB 
S/N for audio: >40 dB 
Video/baseband input: +1 V to -0.5 V/ 

75 12 sync negative 
Audio input: Mini jack: 100 k12; -10 dB 

Microphone: 600 2, -60 
dB 

Video output: 1 V/75 12 sync. negative 
Audio output: <10 k12; -5 dB 
Tape speed: Beta II: 2 cm / s 

. Beta Ill: 1.33 cm/s 
Play time: Up to 5 hours with L830 cas- 

sette 
Speed search: 7 times normal speed in 

Beta II 10 times normal 
speed in Beta Ill 

Audio frequency response: 
Beta II: 53 to 10,000 Hi 
Beta III: 50 to 7000 Hz 

Dimensions: 191/2"W x 71/2"H x 15114"D 

Power requirement: 60 W 
Weight: 36.5 lb 

during a I4 -day period. It has "soft 
touch" control and direct drive for the 
head cylinder, capstan and two addition- 
al heads. 

The PV -1750 automatically unloads 
when it is in the pause mode for five 
minutes. At reel's end, the machine will 
automatically rewind its tape. The one - 
hour timer has memory, and backup in 
case of power failure. Head widths are 
70 and 90 micrometers for standard 
play (SP), and 26 and 31 micrometers 
for long play (LP) and super long (sLP). 
The usual input and output video and 
audio connections are provided. 

Remote control is considerably more 
extensive than in the Beta format, com- 
prising CHANNEL, CHANGE, REWIND, 
STOP, RECORD/PLAY, PAUSE, DOUBLE 

SPEED (X2), and FRAME ADVANCE, in ad- 
dition to SEARCH and sLow/FAST speed - 
variable control. The counter and mem- 
ory are much the same as Zenith's, and 

A o 

í 

Panasonic PV -1750 VHS 

the usual audio dub is available in both 
machines. There is also a "dew" light to 
warn of excess moisture or temporary 
equipment lockup. 

Analysis. Our favorite technique for 
evaluating the performance of a VCR is 
to put multiburst and swept chroma 
through its baseband camera input and 
monitor the output. We also monitored 
the r -f modulators that feed the TV an- 
tenna terminals. Conventionally, the 
test signals come from NTSC video gen- 
erators, which are supposed to produce 
more exotic and precise waveforms than 
their sidelock counterparts, but, in this 
instance, we found the swept multiburst 
and chroma functions to be more suit- 
able since they easily cover most of the 
luminance, linearity response and chro- 
ma between 0.75 and 4.08 MHz. In the 
displays that follow, the top trace is 
always the reference. The lower traces 
are actual baseband and r -f responses 
-the latter being processed through a 

high -quality Zenith television receiver 
with a 4 -MHz video bandpass. 

Figure I illustrates both staircase and 
multiburst between 0.75 and 3.5 MHz 
in the record mode of the Zenith/Beta 
equipment. You can see 3 MHz in the 
lower trace at about 6 dB down, while 
the staircase .is reasonably linear with 
only minor overshoots. In Fig. 2, still 
during record, chroma passes nicely and 
there is good burst response on the back 
porch of the horizontal sync pulse. 

In Beta II playback (Fig. 3), however, 
the 3 -MHz baseband response drops 
sharply, and overshoots are even more 
pronounced. Beta III results (Fig. 4) are 
quite similar. Still in baseband, the Beta 
II waveform in chroma playback (Fig. 
5) shows loss of amplitude in both the 
3.08- and 4.08 -MHz portions, and Fig. 6 
for Beta III principally indicates addi- 
tional noise riding on the chroma re- 
sponse. There is, of course, some ampli- 
tude modulation apparent on the chro- 
ma displays in both Fig. 5 and Fig. 6. 

For most VCR users, Figs. 7 arid 8 

are, by far, the most important, since 
they are taken at a receiver's video de- 
tector. As you see in Fig. 7, there is only 
a faint suggestion of 3 -MHz multiburst 
showing, followed by an odd rise in the 
wave form, and then both symmetrical 
preshoots and overshoots on the stair- 
case (which, by the way, are actually 
designed into the receiver's i-f's for ac- 
centuated light -to -dark transitions). 
Throughout Fig. 8 there is additional 
fuzziness in the swept-chroma informa- 
tion, and the 4.08 -MHz portion is well 
down in amplitude compared to what it 
should be. 

In Fig. 9, you see the marvelous detail 
produced by our Tektronix 7L12 spec- 
trum analyzer. At 300 -kHz resolution, 
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Figures 1 through 9 on the opposite 
page are performance characteristics 
for the Zenith/Beta system. Figure 1 

is multiburst response during 
record; Fig. 2 still during record 
is swept chroma. Multiburst baseband 
response during playback for Beta 
II and Beta Ill are in Figs. 3 and 
4; with similar chroma playback 

baseband in Fig. 5 (Beta II) 

and Fig. 6 (Beta Ill). Beta II/Beta NI 

multiburst playback through the 
modulator is shown in Fig. 7 with 

swept chrome response in Fig. 8. 

Figure 9 is a spectrum analyzer 
display of the Beta's audio and 
video carriers at antenna terminals. 
Figures 10 through 21 are for the 
Pansonic PV -1750. Figures 10 and 11 

are responses in luminance and 
chroma in record mode and SP. 

Baseband for SP and SLP are in 

Figs. 12 and 13, with swept chroma 
in Figs. 14 and 15. Figures 16 

and 17 are responses through the 
r -f modulator for SP and SLP, while 
Figs. 18 and 19 are the same for 
swept chroma. Figures 20 and 21 

are spectrum analyzer displays 
for the SP and SLP modes. 

2 -MHz per horizontal division and 10 - 

dB per vertical division, and -40+ 
(+5.72) dBm down, you see the video 
carrier and its two sidebands and the 
unmodulated audio carrier on the right. 
With the noise center as reference, the 
video carrier has a S/N ratio of 49 dB, 
while the audio carrier shows 36 dB. 

The Panasonic PV -1750 waveforms, 
Figs. 10 through 16, precisely match 
those for Beta. However, since there are 
some additional differences between SP 
and SLP that require illustrating, the 
Panasonic group continues to Fig. 21. 

Figures 10 and 11 show good re- 
sponses in luminance and chroma out to 
4 MHz with the player in record mode 
in the SP position. As you can see, most 
of these are exceptional. Figures 12 and 
13 are SP and SLP, respectively, with 
3.5 MHz plainly visible in SP, and only 
about 3 MHz in SLP at baseband via 
camera and video input/output. Figures 
14 and 15 show relatively little differ- 
ence in swept chroma, except that the 
4.08 MHz seems to be down a bit more. 
In Figs. 16 and 17, responses through 
the r -f modulator into the TV receiver 
are exceptional for a VCR; as are the 
other parameters, including a slightly 
distorted (rounding) staircase. Figures 
18 and 19 show swept chroma passing 
through the modulator, with the 4 -MHz 
portion, well down, as is to be expected. 
Figures 20 and 21 are spectrum -analyz- 
er displays for the SP and SLP modes. 
Observe that the S/N ratio is 49 dB for 
SP video and 30 dB for audio. In SLP, 
video drops to about 45 dB, and audio 
drops to 28 dB. 

Conclusions. Both units represent an 
improvement over their respective pre- 
decessors. Images are more distinct, 
noise is reduced, control flexibility and 
range are enhanced, and record/play 
times are considerably longer than they 
were a few years ago. 

But between the formats there are 
real differences. Beta has an audio S/N 
ratio about 5 or 6 dB better than VHS, 
and a frequency response extending to 
about 10 kHz. VHS, on the other hand, 
has a wider video bandpass, a video S/N 
ratio comparable with that of Beta, 
more program selections, and many 
more remote -control functions. VHS 
also plays an hour longer in extended 
play and has a lighted moisture (dew) 
sensor. Of course, if your receiver band- 
pass is too limited, the extra bandwidth 
of the Panasonic VHS player is of no 
practical consequence. 

The absolute contest between the two 
systems would be a hookup with your 
own TV. Both units tested here are of 
superior quality. The decision as to 
which type of player is more suitable for 
you is yours alone. 
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BY THOMAS R. FOX 

SOME T HOT... 
But which ones? 

Test your knowledge of 

how circuit components respond 

to temperature. 

OM E electronic components, espe- 
cially semiconductors, are extremely 

sensitive to temperature changes. Even 
passive components (resistors and ca- 
pacitors, for example), which are nor- 
mally insensitive to temperature varia- 
tions, can undergo parameter changes 
that are sometimes sufficient to in- 
fluence circuit behavior. 

Here is a quiz that will check your 
knowledge of how the parameters of 

Component ° Symbol. 

2 Silicon 
diode 

Silicon 
3 photovoltaic 

cell 
(Solar cell) 

4 Copper wire 

some common electrical components (as 
well as a few rare ones) change with 
temperature. The quiz gives you the 
common name and electrical symbol or 
pictorial representation of the compo- 
nents and the parameters of interest un- 
der temperature change (resistance, 
voltage, etc.). 

Your task is to answer the following 
questions about each component: (A) 
Does the parameter of interest increase 

Parameter of 
interest 

Resistance 

Component 

5 Platinum wire 

Electrolytic 
capacitor (Al) 

Polystyrene 
capacitor 

NPO-type_ 
capacitor 

or decrease as the component's tempera- 
ture increases from 68°F (20°C) to 
95' F (35 ° C)? (B) Is the component fre- 
quently used in temperature measuring, 
control, or compensation circuits? As an 
example, for component No. 1, the ther- 
mistor, the answers are: (A) Decrease; 
(B) Yes. Answers for the rest are on the 
third page of the quiz. If you get 35 cor- 
rect answers otit of the total 50, you 
have done very well indeed. 

Symbol Parameter of 
. interest 

Resistance 

Capacitance 

Capacitance 
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Component Symbol Parameter of 
interest Symbol Compoñent Parameter of 

interest 

Class I 

9 ceramic 
capacitor 

Carbon 
10 composition 

resistor 

Positive temp. 
,1 1 cóef. silicon 

resistor 

12 Insulated 
test lead 

Thermistor 
(TC= -1000 
ppm/°C) 

Í3 Sensitor 
TC= +1000 
ppm/°C) (Pos. 
temp. coef.) 

15 Germanium 
diode 

16 Red LED 

17 Red LED 

Capacitance 

Resistance 

Resistance 

Insulation 
resistance 

Resistance 
between 
points A 
and B 
(Assume 
perfect 
linearity) 

DC Beta 
(current gain) 

Reverse 
leakage - 

current 

Radiant 
power 
(light 
output) 

Wavelength 
of light 
(Red = long 
wave 

- Violet = 
short wave) t 

- 

Typical 
primary 

20 battery 
(Zn/C, 
for 
example) 

21 Inductor 

Silicon 
22 controlled 

rectifier 

Passivatéd 

23 alloy 
silicon 
diode 

7400 
TTL gafe 

25 CMOS 
gate 

26 Spark gap 

Current 
when temp. 
of test 
junction rises 

Capacity 

Storage life 

Inductance 

Minimum 
trigger 
voltage 

Reference 
voltage 

Threshold 
voltage 

Transfer 
voltage 

Minimum 
spark 
voltage 
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some like it hot 

QUIZ ANSWERS 

1. See introduction. 
2. (A) Decrease; (B) Yes. Note: 

The silicon diode has a relatively linear 
forward voltage vs. temperature charac- 
teristic. It is also low-cost and readily 
available. However, it is comparatively 
insensitive. 

3. (A) Decrease; (B) No. Note: 
Keeping the cell cool raises efficiency. 

4. (A) Increase; (B) No. Note: Ex- 
cept possibly at high temperatures, cop- 
per's variation of resistance is seldom 
taken into account in designs. 

5. (A) Increase; (B) Yes. Note: 
Platinum makes probably the best of the 
metallic type of temperature probe. Its 
advantages are: it can be highly refined; 
it resists contamination; it is electrically 
and chemically stable; its resistance 
characteristic is quite linear; and its 
drift and error with age are negligible. 

6. (A) Increase; (B) No. Note: Sel- 
dom used in critical circuits. 

7. (A) Slight decrease; (B) No. 
Note: The capacitance of polystyrene 
units varies little with temperature. 

8. (A) Almost no change; (B) No. 
Note: NPO (Negative -Positive -Zero) is 
a temperature compensating dielectric 
that has an ultrastable temperature 
characteristic. Used in certain types of 
ceramic capacitors. 

9. (A) Most decrease (B) Yes. 
Note: Some types of Class I ceramic 
capacitors, which are usually made of 
titanium dioxide, are frequently used in 
compensation circuits. 

10. (A) Increase; (B) No. Note: This 
workhorse of the resistor world has quite 
a high temperature coefficient and thus 
isn't used frequently in critical circuits 
that must be temperature stable. Car- 
bon -film, metal -film, or wire -wound re- 
sistors are better choices for application 
in critical circuits. 

11. (A) Increase; (B) Yes. Note: Be- 
cause of its fairly linear resistance/tem- 
perature characteristic (especially with 
a properly chosen fixed resistor in paral- 
lel) this component has possible use in 
simple digital thermometers. 

12. (A) Decrease; (B) No. Note: 
Keep this in mind when testing high - 
voltage circuits. 

13. (A) None; (B) No. Note: The 
thermistor resistance decreases by 0.1% 
for every degree Celsius increase in tem- 
perature (remember, 1000 ppm/°C = 
0.1%) and the Sensitor resistance in- 
creases by an identical amount. Thus, 
the overall effect is zero. 

14. (A) Increase; (B) Yes. Note: This 
effect has been used in inexpensive elec- 
tronic thermometers. Also, it must be 
compensated for when designing a tran- 
sistor circuit so that the transistor's 
operating point doesn't change signifi- 
cantly with temperature. 

15. (A) Increase; (B) Yes. Note: A 
simple electronic thermometer can be 
constructed from a reverse -connected 
germanium diode, a battery, and a mi- 
croammeter. The relatively high, tem- 
perature -dependent reverse leakage cur- 
rents of germanium diodes make the sili- 
con diode, whose leakage is far smaller, 
preferable in some applications. 

16. (A) Decrease; (B) No. Note: 
Keep LEDs cool for increased bright- 
ness. 

17. (A) Increase; (B) No. 

18. (A) Decrease; (B) Yes. Note: 
Does this surprise you? Well, this is sort 
of a trick question. One normally thinks 
of a thermocouple's output as increasing 
with an increase in temperature. The 
fact is, a thermocouple's output in- 
creases with an increase in the differ- 
ence in temperature between its stan- 
dard junction and the test junction. 
Since the standard junction shown is at 
a constant 120° F, the thermocouple's 
output decreases until the test junction 
reaches 120°F, at which point the out- 
put is zero. For test junction tempera- 
tures above 120° F, the output increases 
with further increase in temperature. 
Since we are limited to a maximum tem- 
perature of 95* F, the output is said to 
decrease with increasing temperature. 

19. (A) Increase; (B) No. Note: This 
answer is obvious to anyone who had no 
trouble starting his car on a relatively 
mild winter afternoon, but early the fol- 

' 1 said, / think maybe the 
ghosts seem sharper now!" 

lowing morning, when it was bitter cold, 
had to jumper the battery to start the 
car. (Of course, thickening oil exacer- 
bates the problem.) 

20. (A) Decrease; (B) No. Note: This 
effect is more important than most 
people realize. One answer is to store 
batteries in as cool an area as possible. A 
standard battery will retain nearly all its 
original capacity for as long as two years 
if stored at 32' F. This same battery, if 
stored at 160°F (say in an attic), will 
have only about 15% of its original ca- 
pacity after only 1 month of storage? 

21. (A) Increase; (B) No. 

22. (A) Decrease; (B) No. Note: A 
substantial increase in temperature can 
trigger a false alarm. (Although the au- 
thor has never seen it done, he specu- 
lates that a simple fire alarm can be con- 
structed using an SCR with its gate 
clamped to a constant voltage just below 
the minimum trigger point (at room 
temperature). 

23. (A) Almost none; (B) No. Note: 
This diode provides a reference voltage 
whose stability compares with that of 
standard cells. 

24. (A) Decrease; (B) No. Note: 
Here is one reason why commercial - 
quality TTLs should be úsed only be- 
tween 0.°C and 70'C. 

25. (A) Slight decrease; (B) No. 
Note: CMOS devices are less sensitive 
to temperature than TTLs. Plastic - 
cased CMOS are guaranteed to operate 
satisfactorily from -40' F to I85 ° F 
(-40°C to 85°C). 

26. (A) Decrease; (B) No. Note: 
Spark gaps are frequently used to meas- 
ure extremely high voltages. While this 
method may seem crude, it is accurate.0 

]c-- 
7C --n` 711.1 

, II 
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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 - 

educational aid because it can enter- Accounting 
tain while it educates. Software Your Challenger computer can keep 
available ranges from enhancing your track of your checkbook, savings 
children's basic math, reading and account, loans, expenses, monitor your 
spelling ability, through tutoring high calorie intake and your biorythms. 
school and college subjects, to 
teaching the fundamentals of com- If you are involved in a business, you 
puters and computer programming. can use it to do word processing; ac - 

Entertainment counting, inventory control, order pro- 
cessing, customer lists, client records, 

Many of the Challenger's games mailing labels and planning. 
educate while they entertain, from And more: cartoons for preschoolers to games 
which sharpen mathematical and This may seem like a lot of uses, but it's 
logical abilities. But, entertainment only the tip of the iceberg for a general 
doesn't stop here. The Challenger's purpose computer. For example, your 
graphics capabilities and fast opera- Challenger can be expanded to control 
tion allow it to display action games lights and appliances, manage your 
with much more detail than the best energy usage and monitor for fire and 
video games, providing spectacular break-ins. Furthermore, it can commu- 
action in games such as Invaders, nicate with you, with other computers 
Space Wars, Tiger Tank and more! All and the new personal computer infor- 
popular sports such as golf, baseball mation services over the telephone. 
and bowling are available as simulated In fact, the uses of general purpose, 
computer games as well as many personalized computers are expand - 

conventional games such as chess ing daily as more and more people 
where the computer plays the role of a discover the tremendous capabilities 

formidable opponent. of these new 
technological 
wonders. 

Ohio Scientific 
offers you four 

$ _ 

tiice 
., personalized 

computer sys- 
tems starting 
at just $549. 
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: . ,. ' - Fór a free 
' catalog and - 

the name of the : 

- dealer nearest you, call 
1-800.321.6850 toll free. 

OHIO- SCIENTIFIC 
,t _ a 4 Company 

1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH -44202 [216) 831-5600 
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O I PFFD ELECTRONIC FUSE 
"Blows" within microseconds 
to protect sensitive cómponents 

BY CHARLES M. LENNY AND CHESTER DAVENPORT 

FUSES, in many cases, blow too 
slowly to prevent damage in solid- 

state circuits. Power transistors, 
which are prone to thermal runaway 
when passing excessive currents, are 
especially vulnerable to slow -opening 
fuses. The electronic "fuse" shown in 
the schematic is a basic crow -bar cir- 
cuit that operates in a hundred micro- 
seconds or so-more than fast enough 
to save low -power transistors-and 
can safely handle load currents up to 
60 amperes. 

How It Works. When an overcur- 
rent triggers SCRI into conduction, 
base drive is diverted from series -pass 
transistors QI and Q2, which cut off 
and stop the flow of current to the 
load. Incandescent lamp 11 has about 
a 10 -ohm resistance when cold, and 
drops very little voltage. When SCRI 

JI 
+ 

ZI 
100W 

INPUT 
0-80V DC 

_ SCRI 
2N685 

fires, the lamp glows, and the filament 
resistance increases to about 100 
ohms, minimizing the load on SCRI 
and acting as an indicator to show 
that the circuit has tripped. 

Potentiometer R3 establishes the 
desired trip current. When the cur- 
rent passing through R2 (and RI 
when SI is set to HI), exceeds the 
desired limit, transistor Q3 turns on. 
The resulting positive voltage gener- 
ated across R5 turns on SCRI. Resis- 
tor R6 limits the SCR gate current to 
a safe value. Diode Dl permits operat= 
ing the electronic fuse with an induc- 
tive load, removing any probability of 
punch -through of QI or Q2. 

Construction. At 60 amperes, re- 
sistors RI and R2 can dissipate 45 
watts each and should be provided 
with suitable heat sinking. A similar 

CI i 

PARTS LIST 
C 1-0.01-µF disc capacitor 
D1 -1N5551 diode 
J1 through J4 -5 -way binding post, color 

coded 
11-100-W incandescent lamp 
Q1, Q2-SDT96306 (70 amperes) or 

2N3055 (15 amperes) 
03-TIP32 or any silicon transistor 
R1, R2-0.05-0, 50-W resistor 

RI 
05 SI n 

HIGH LOW 

R2 
.050 

R3 
eon 

Q3 
TIP32 

R4 
390.0 

R5 
180.0 

O J3 
+ 

4 

R3-20-2, 5-W potentiometer 
R4-390-0, 10-W resistor 
R5-180-2, 1-W resistor 
R6-100-2, v2 -W resistor 
S1-Spst switch 
SCRI-2N685 or similar SCR 
Misc.-Suitable heat sinks (2) , socket for 

11, enclosure, terminal strips, mounting 
hardware. 

heat sink should be used for Q); Q2 
and SCRI. These two heat sinks 
should be mounted on twó exterior 
sides of the selected chassis. A socket 
for 11 can be mounted on top of the 
chassis. Input and output power con- 
nectors Si, and R3 can be mounted 
on an empty side as desired. The Soli- 
tron SDT96306 can handle 70 am- 
peres at 325 volts. A 2N3055 that can 
handle 15 amperes at 60 volts is an 
acceptable substitute. 

Calibration of R3 is performed by 
Using various resistive loads to draw 
specific currents, with R3 adjusted so 
that the lamp glows when the specific 
current is reached. A dial plate on R3 
is used to identify the calibration 
points. Remember that the trip cur- 
rent must be within the pass transis- 
tor's rating. 

Since the SCR is powered by dc, 
once it fires it will remain in the con- 
ductive state until the applied de volt- 
age is removed. This can be done 
either by installing a series switch in 
either of the supply leads or by turn- 
ing off the driving power supply. 0 
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ci WEST COA EAN$T COA: T fi 
commodore 

4032 COMPUTER $1061 
(8032 Add $160) 

4040 DISK $1061 
4022 PRINTER $ 651 
CBM-IEEE CABLE $ 33 
IEEE -IEEE CABLE $ 41 

WordPro 3+ $ 252 

COMPLETE WORD PROCESSING SYSTEM $3099! 
. No Surcharge for Credit Cards Orders We Accept C.O.D: s 

All Equipment Factory Fresh With MET. Warranty Stock Shipments Same Day or Next 

1 

W. 

t ;< 

i 

4 

PRICES ARE SUBJECT TO CHANGE' WITHOUT NOTICE. 

DIABLO 630 
INTERTEC SUPER BRAIN 64K RAM 
OD SUPERBRAIN 
NEC 5510 SPINWRITER 
NEC 5530 SPINWRITER 
OKIDATA MICROLINE 80 
OKIDATA MICROLINE-82 
OKIDATA MICROLINE-83 
APPLE II PLUS 48K 
APPLE DISK w/33 DOS Controller 
APP E DISK w/o Controller 
BASE II PRINTER 
HAZELTINE1 
NORTHSTAR HORIZON II 32K OD 
ANADEX DP -9500 
TEUEVIDEO 912C 
TELEVIDEO 920C 
TELEVIDEO 950 
CBM 8032 COMPUTER 
CBM 8050 DISK DRIVE 

`-CBM 4032 COMPUTER 
CBM 4040 DISK DRIVE 
CBM 4022 
CBM VIC-20 
CBM C2N 
RADIO SHACK 9 64K 
RADIO SHACK III 16K 
LEEDEX/AMDEK 100 
LEEDEX/AMDEK 100G 
LEEDEX/AMDEK COLOR -1 13" Color Monitor 
MICROTEK 16K RAMBOARD for Atari 
MICROTEK 32K 
ATARI40016K 
ATARI 825 PRINTER 
ATARI 850 INTERFACE 

or both together 
ATARI 810 DISK DRIVE 
ATARI 800 32K . 

Call for price list of ATAR! software 
NEC 12" MONITOR 

$209 
$2799 
$3195 
$2495 
$2495 
$399 
$ 529 
$ 799 
$1189 
$ 545 
$ 435 

$ 599 
$ 799 
$2975 
$1295 
$ 669 
$ 729 
$ 959 
$1225 
$1449 
$1090 
$1090 
$ 679 
$ 289 
$ 85 
$3245 
$ 839 
$ 139 
$ 169 
$ 349 
$99.95 
$ 165 
$ 349 
$ 619 
$ 139 
$ 749 
$ 449 
$ 769 

$229 

WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 
3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 

~EGA 
SALES 

CO. 

EAST COAST 
1-800-556-7586 

OMEGA SALES CO. 
12 Meeting St. 

Cumberland, RI 02864 
1-401-722-1027 

OMEGA SALES COMPANY 
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Stylus Replacements-Original and Brand "X" 

NVHEN YOUR stylus wears 
down, three choices are open: re- 

place the cartridge, replace the stylus 
with one from the original manufactur- 
er, or buy a lower -cost replacement by 
someone else. Odd though it may seem, 
an original replacement stylus will often 
cost nearly as much as a new cartridge. 
Even though the suggested retail price 
of a replacement stylus is only about 
half that of a new cartridge, its cost to 
the dealer is usually close to the cost of 
the cartridge. But considering what goes 
into making a stylus, that is not as 
unreasonable as it may seem. 

Compare a modern stylus assembly 
with one from even five years back: the 
cantilever is far thinner and more diffi- 
cult to fabricate, and the stylus dia- 
monds are ground into more complex 
shapes. The' elliptical shape is largely 
giving way to new, line -contact "hyper - 
elliptical", "Shibata", "Van Den Huls", 
"Pramanik", and other shapes that are 
harder to grind. 

Mounting those new shapes is another 
problem: where a spherical -tipped stylus 
can be simply inserted into a round hole, 
the other shapes must be precisely 
oriented. Audio-Technica, for example, 
uses lasers to "drill" precisely shaped 
and oriented holes in fragile, beryllium 
cantilevers for the square-shanked, lin- 
ear -contact styli in its premium car- 
tridges. Sonus bends a square shank and 
inserts its square -topped diamond into 
the end. Others use less exotic, but 
equally exacting methods. 

That beryllium cantilever is just one 
example of the exotic-and hard-to-fab- 
ricate-materials used in many modern 
styli: Sony and Dynavector, for exam- 
ple, have cantilevers of diamond itself, 
Dynavector also has a ruby, and Bang & 
Olufsen uses a sapphire shaft to mount 
its diamond. (It took a year to find the 
right adhesive.) Shure's top styli are 
more exotic in construction than in ma- 
terials, with stepped shafts that look like 
telescopes under a magnifier. Add in the 
careful design and selection of the stylus 
suspension and damping materials, and 
you can see that a stylus replacement 
involves some exacting manufacture. 

Because the stylus accounts for most 
of the cartridge's cost to the manufac- 
turer, he has to charge the dealer ac- 
cordingly. Cartridge manufacturers are 
coy about the fact that they put unreal - 

By Ivan Bergeir 

istically low retail prices on their styli 
(or unrealistically high ones on their 
cartridges, depending how you look at 
it), but I suspect it's because buyers 
would be pained at hearing that the "re- 
placement part" costs nearly as much as 
the whole cartridge. But since it costs 
the dealer a lot, it will cost you a lot, too, 
regardless of the difference in list prices. 
That's why there is a market for lower - 
priced replacement styli. The question 
is: Are such "second -source" replace- 
ments as good as the originals? 

The cartridge manufacturers say 
"No." And though they're obviously in- 
terested parties, their arguments make 
sense. Shure, for example, points out 
that only the cartridge's original manu- 
facturer knows all the original design 
criteria, including its materials, dimen- 
sions and their tolerances, and "the deli- 
cate relationship of parts"; only the ori- 
ginal manufacturer has the tools and as- 
sembly experience. The original manu- 
facturer has a bigger stake in quality, 
too-if your new Brand "X" stylus 
makes your Shure, Stanton, Empire or 
whatever sound worse than the competi- 
tion, it's likely to be the cartridge you 
should blame. 

Shure, for example (and they're hard- 
ly alone), runs samples of all its products 
through a series of "conformance" tests 
to make sure they perform within 
spec-then puts them through environ- 
mental tortures for a while, and tests 
them over again. The tests are now com- 
puterized (with a Commodore Pet, inci- 
dentally-not all "home" computers 
stay home), both 'to simplify the job (it 
even recalibrates itself for wear on the 
test disc) and so that production trends 
can be identified and isolated from the 
background noise of sample -to -sample 
variations. That lets the quality -assur- 
ance engineer find where production's 
going wrong before defective parts start 
coming off the line. 

Shure recently purchased 244 styli 
made by other companies to fit Shure 
cartridges, and ran them through its 
conformance tests: only about 2 percent 
passed, leaving too few for meaningful 
environmental tests. Though it may well 
be possible to get off -brand styli as good 
as the original, the odds, obviously, are 
not good. 

Getting original replacement styli 
isn't always easy, though. Many dealers 

don't stock them, both because custom- 
ers complain about their prices and be- 
cause supporting older cartridges as well 
as current models can mean carrying a 
lot of slow -moving inventory. Most car- 
tridge manufacturers will help, though: 
Audio-Technica, for example, has a toll - 
free number (800-221-0906, or in New 
York State, 212-871-3303) for informa- 
tion on where to buy replacement styli. 

If manufacturers say it's best to re- 
place styli only with those from the ori- 
ginal source, there are others who say 
you shouldn't replace them yourself, at 
all. "If you replace the stylus, you 
change the response," says Len Chase, 
of New York's Electronic Workshop. 
"Many of the cartridges I sell come with 
individual frequency -response graphs, 
and there are always minute variations 
between even those with consecutive ser- 
ial numbers. The variations between ori- 
ginal -replacement styli may be no 
greater than those between cartridges- 
but at least with the cartridge, you can 
see what you're getting." 

Many moving -coil cartridges must be 
returned to the factory for stylus re- 
placement, which ensures that only ori- 
ginal -replacement styli will be used. The 
same is even true of a few nonmoving - 
coil designs, such as those made by Bang 
& Olufsen. B&O doesn't sell replace- 
ment styli at all, pointing out that "the 
tolerances are so close that it's difficult 
to take out part of the system, like a sty- 
lus assembly, and replace it at random. 
When our stylus assemblies are connect- 
ed to the stylus body, they are adjusted 
with a tool which has a micrometer con- 
trol, to get the gap right, and then sealed 
as an integrated unit. 

"Each cartridge is supplied complete 
and checked, at a price marginally high- 
er than a replaceable stylus for other 
cartridges of similar quality. With to- 
day's technology, it is no longer a case of 
50% of the cartridge cost being in the 
stylus assembly and 50% in the body; 
the body represents only a small fraction 
of the total. When we first introduced 
our integrated cartridges, in 1973, all we 
did was admit these facts." 

Shure disagrees on that point. When 
asked if noninterchangeable styli might 
not be better, Shure's engineers replied: 
"If noninterchangeable styli became the 
vogue, our engineers have determined 
that we'd still build them the way we do 
now, but cement them together." (Osa- 
wa and a few others, incidentally, come 
close to this approach, with styli that are 
held in place by set -screws, for rigidity.) 

As so often happens in audio, there 
are logical arguments on both sides of 
the question of whether to replace styli 
at all. But if you do, it probably does 
make sense to use an original replace- 
ment unless your dealer will let you 
make an A -B comparison of how a given 
cartridge sounds with both original - 
brand and other -brand styli-and I 
doubt any will. Otherwise, as Shure 
says, "with an imitation stylus, it's no 
longer our cartridge, as far as we're con- 
cerned-it's Brand 'X'." 
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test equipment 

Popular Electronics Tests 
The Sabironics Model 8000B 

Frequency counter 
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THE Sabtronics Model 8000B Fre- 
quency Counter is a low-cost, wide - 

range battery- or line -powered instru- 
ment capable of frequency measure- 
ments between 10 Hz and 1000 MHz (1 
GHz). It measures 8"W x 6.5"D x 3"H 
and weighs 1.3 lb without the batteries. 
Suggested retail price is $239. 

General Description. The front pan- 
el, which holds a mini -digit readout of 
seven -segment red LEDs, is surrounded 
by a half -inch deep rim that protects 
against damage if the instrument is acci- 
dentally dropped on its front surface. 
Controls include the GATE TIME switch 
that allows selection of 0.1-, 1-, or 10 - 
second counting periods, a RANGE switch 
that provides a choice of 10, 100, or 
1000 MHz full scale, a POWER ON/OFF 
switch, and a SENSITIVITY control. Two 
BNC connectors are provided, with one 
used between 10 Hz and 100 MHz and 
having a 1-megohm input impedance 
and the other used for the 10- to 1000 - 
MHz range, having a 50 -ohm input im- 
pedance. A single red LED visible just 
below the display is used to indicate gate 
operation. (Continued overleaf) 

1 
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How to get 50% more 
sound without 

turning up the volume. 
There's a whole range of sound in a 

live performance that you never hear from 
your stereo system. And it's not a question 
of turning up the volume. 

The problem is in the records you play. 
When recording engineers master a 

record, they electronically eliminate up to 
half the music. They literally compress the 
sound to make it "fit" on the vinyl record. 

Fortunately, there's one solution to the 
problem: dbx Dynamic Range Expanders. 

A dbx Dynamic Range Expander in 
your system restores most of the lost music. 
And it reduces annoying record surface 
noise by as much as 20 dB. So instead of a 
compressed 50 or 60 dB of dynamic range, 
you get a full 75 to 90 dB. The loud pas- 
sages begin to thunder. The softs are truly 
subtle. All your music comes to life. 

And you can use a dbx Dynamic Range 
Expander not only with your records, but 
also with tapes and FM broadcasts. 

Visit your authorized dbx retailer for 
a demonstration of the 1BX, 2BX and 3BX 
Dynamic Range Expanders. Then select 
the model that's best for your system. 

Because there's a lot more to music 
than has been reaching your ears. 

dbx, Inc., 71 Chapel St., Newton, Mass. 
02195 U.S.A. Tel. (617) 964-3210. Telex 92-2522. 
Distributed throughout Canada by BSR 
(Canada) Ltd., Rexdale, Ontario. 

X 
Making good sound better 

CIRCLE NO. 14 ON FREE INFORMATION CARD 
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test equipment, 

The unit is provided with four large 
plastic feet with a two -position tilt stand 
affixed to the front pair. The external 
wall -mounted ac adapter connects to the 
EXTERNAL INPUT receptacle on the rear 
apron, which also contains the cover for 
the battery compartment. 

Rated sensitivity is: < 20 mV, 10 Hz 
to 100 MHz; < 30 mV, 100 to 600 
MHz; <40 mV, 600 to 1000 MHz. The 
input is protected against 400 volts 
peak -to -peak át 10 Hz; protection de- 
clines with frequency to 3 volts peak -to - 
peak at 1000 MHz. Máximum rated re- 
solution is 0.1 Hz on the 10 -MHz range, 
1 Hz on the 100 -MHz range, and 10 Hz 
on the 600 -to -1000 -MHz range, all us- 
ing the 10 -second gate time. The inter- 
nal time base operates at 10 MHz with a 
claimed temperature stability of ± 1 

ppm between 0 and 40`C, an adjustabil- 
ity of ±2 ppm, and an aging rate of less 
than 5 ppm/year. Rated accuracy is 1 

Hz + 1 digit + timebase error. The 
power requirement ís4.8 to 6.5 volts dc 
at 300 mA from four C cells, or the 
optional ac adapter/charger. 

Comments. The Model 8000B was 
checked by the Lockheed Electronics In- 
strumentation Measurements Laborato- 
ry, Plainfield, NJ, against standards 
traceable to the National Bureau of 
Standards. It met or exceeded its speci- 
fications in all respects but two. First, 
since there are only 9 digits in the read- 
out, the upper limit on the frequency 
display is 999.999999 MHz. This by it- 
self is minor, but it precluded checking 
the resolution using the 10 -second gate. 
Second, since there was no access to the 
time base, its long-term stability could 
not be determined. Short-term stability 
can be inferred from the accuracy with 
which the standard frequencies were 
displayed. In fact, time -base error ap- 
pears to be ± 3 ppm. 

We used the counter to make a nuin- 
ber of frequency measurements over a 
few weeks, and found it to be of great 
value. When used in conjunction with a 
low-cost audio generator, we found the 
combination allowed a far better "fine 
tuning" of frequency than the relatively 
rough dial of the generator alone. This 
was also true when using the 8000B with 
the r -f generators used for radio and TV 
alignment. It is always nice to know that 
the frequency being injected is correct. 

A small, multiturn air coil was con- 
nected to the end of the scope probe we 
were using as the signal probe to allow 
us to probe some r -f circuits bf a couple 
of CB and ham rigs we were aligning. 
This combination also worked well with 
some border -line microwave (about 800 
MHz) gear we were installing. 

With its relatively low price, optional 
battery operation, and extremely wide 
frequency range, the Model 8000B is an 
excellent and handy instrument. It is 
easy to use and comfortably exceeds the 
accuracy need for CB, ham, and audio 
applications.-Leslie Solomon. 

CIRCLE NO. 104 ON FREE INFORMATION CARD 
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Two Projects for Summer: 

A BATTY 

BES 
RATED 

'"HT LAMP 
DE 

Portable, high -efficiency light source draws current from a vehicle's 
12 -volt storage battery, but leaves plenty of charge for engine starting. 

BY LAWRENCE M. WALDEN 

THE recreational vehicle is be- 
coming more and more popular 

with campers who want a "home 
away from home." In such cases, the 
vehicle's 12 -volt battery supply pro- 
vides a convenient source of power for 
lighting around the camp. This is very 
handy, of course; but, ,for the amount 
of light they deliver, 12 -volt incandes- 
cent lamps waste a lot of valuable bat- 
tery power. Fluorescent lamps, on the 
other hand, produce good lighting at 
high efficiency. Unfortunately, they 
require a dc -to -ac converter. 

The low-cost circuit described here 
not only performs the dc -to -ac conver- 
sion, it also provides automatic shut- 

. -ter ~- .... 

down when the battery reaches some 
predetermined voltage level, thus pre- 
venting a complete discharge. A LED 
indicator glows when the turnoff point 
is reached. Once turned off, the sys- 
tem draws only a few milliamperes. 

Circuit Operation. When the 12 - 
volt supply (Fig. I) is applied to the 
circuit through fuse FI, switch SI, 
and the protective diode, DI, multivi- 
brator ICI starts to oscillate at a fre- 
quency determined by the setting of 
R2. This is approximately 10 kHz. At 
this time, QI is cut off to allow ICI to 
oscillate. 

As the +12 volts are applied to the 
R18/zener diode D2 network, 7.6 
volts are applied to the emitters of Q3 
and Q4. At this time, the base of Q4 is 
at zero voltage, thus turning this tran- 
sistor fully on and developing approxi- 
mately 7 volts across its collector re- 
sistor (R/2). This voltage, applied via 
R13 to the base of series -pass transis- 
tor Q5, turns the transistor on and 
allows the output of ICI to pass 
through R7 to driver transistor Q6. 

The latter, in turn, drives power tran- 
sistor Q7 to its maximum output. 

The collector load of Q7 is formed 
by the 6.3 -volt winding of transformer 
TI. Thus, as ICI oscillates, a high 
alternating voltage is developed across 
the 120 -volt winding of TI and ap- 
plied to the two series -connected fluo- 
rescent lamps (LI and L2), and across 
current -sensing resistor R/7. 

At lamp turnon, the voltage devel- 
oped across R17 is rectified and fil- 
tered by D3 and C5 and applied 
across lamp -current -adjust potenti- 
ometer RI6. A preselected portion of 
this voltage is applied to the R15/C4 
network and to the base of Q4. When 
this voltage approximates the 7.6 -volt 
emitter reference, Q4 starts to reduce 
its conductance, thus lowering the 

voltage developed across collector re- 
sistor R12. This action lowers the bias 
on series -pass transistor Q5, reducing 
the drive to Q6/Q7 to lower the lamp 
drive and reduce the voltage across 
R17. The circuit stabilizes lamp cur- 
rent preset by R/6. 

' At initial lamp turnon, approxi- 
mately 1.3 amperes will flow through 
Q7 until the fluorescent lamps fire. 
This ensures lamp start even in cold 
weather. Once the lamps strike, the 
current will range from about 0.9 am- 
pere at 13.2 volts to about 1.1 am- 
peres when the battery voltage. drops 
to near 10.6 volts. 

Low battery protection is provided 
by potentiometer R6. The selected 
voltage is applied via R8 to the base of 
Q3. In normal operation, Q3 is cut off 
since its base voltage is higher than 
the 7.6 volts applied to its emitter. If 
the battery voltage drops so that the 
base of Q3 goes below the emitter 
voltage, Q3 starts to conduct and its 
collector current flows through RIO to 
the base of Q2. When Q2 starts to 
conduct, the base drive of Q3 is fur- 

; the!' seduced until both Q2 and Q3 are 
latched fully on. Once latched on, the 
collector of Q3 will be approximately 
6 volts, which are applied through 
RI I, causing LEDI-the low -voltage 
indicator-to glow. This voltage is 
also applied via R5 to the base of Ql 
to bias this transistor fully on. When 
this occurs, pins 2 and 3 of ICI be- 
come fully positive, thus disabling the 
multivibrator. At this point, battery 
consumption drops to about 50 mA, 
since Q1,-Q2, and Q3 are the only 
active elements. Operating power 
should now be removed via S/. 

Capacitor C4 at the base of Q4 is a 
high value to prevent oscillation, while 
C3 at the base of Q2 allows the circuit 
to stabilize before low voltage levels 
can be detected. Once the circuit is 
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fluorescent lamp 

working, it responds very rapidly to 
voltage drops. 

Construction. Since there is noth- 
ing critical about the circuit, it can be 
constructed on a small piece of perf 
board using point-to-point wiring and 
sockets for ICI and the seven transis- 
tors. Transistor Q7, transformer TI, 
power on/off switch SI, fuse FI, and 
the two fluorescent lamp sockets are 
mounted on the enclosure. 

Select an enclosure that can sup- 
port the circuit board, the transform- 
er, a heat sink for power transistor 
Q7, and the sockets for the two fluo- 
rescent lamps. The two lamps can be 
mounted vertically on top of the en- 
closure, and provided with some form 
of transparent weather protection 
such as a plastic sleeve. If a metal 
enclosure is used, it can serve as the 
Q7 heat sink when a suitable insulator 
is used. Connection to the +12 volts 
can be made with a length of conven- 
tionál two -conductor lamp cord hav- 
ing a cigarette lighter plug at one end. 
The author used 33 feet of lamp cord. 

RI R4 
IK 47011 

R2 
25K 
FREO 

.00476F 

6 4 

ICI 
555 

I 6 2 

O 
2NII711 R6 

25K 
LOW 

V0 DJ 

PARTS LIST 

263903 

C1- 100-µF, 25-V electrolytic 
C2 -0.0047-µF, film capacitor 
C3- 10-µF, 60-V electrolytic 
C4 -47-µF, 50-V electrolytic 
C5 -2-µF, 50-V electrolytic 
C6 -0.0033-µF, 100-V film capacitor 
D1,D3-2-ampere rectifier diode 
D2- 1 N959A, 7.6-V zener diode 
F 1-4-A fuse and holder 
IC1-555 timer 
L 1,L2- 15 -watt daylight fluorescent lamps 

(F15T12D or similar) 
LED1-Red LED 

Since the secondary of transformer 
TI can develop as much as 1500 volts 
peak -to -peak across the output, and as 
much as 225 volts when the lamps are 
lit, suitable insulation must be used at 
these points. Also, keep these voltages 
in mind when performing the adjust- 
ments on the circuit. 

Adjustments. Before applying 
power, remove the connection be- 
tween low -voltage -adjust potentiome- 
ter R6 rotor to the + 12 -volt end. 
Then set lamp -current -adjust potenti- 
ometer RIO so that the rotor is at the 
ground end. Frequency -adjust poten- 
tiometer R2 should be set to the R/ 
side (highest resistance). 

To make a complete' test, use an 
adjustable power supply between 10 

and 14 volts, with a capacity of at 
least 2 amperes. Connect an ammeter 
(about 2 amperes) in series with the 
positive battery connection, and a 
voltmeter (20 -volt range) from the 
cathode side of DI to ground. Connect 
the power source. 

When SI is .turned on, the lamps 

263905 

+ 

C3 
IOyF 

04 
263905 

D2 
IN959A 

RII 7.6V 
1.56 

.00339F 

CO 
47yF' 

R19 
10011 

06 
261711 

816 
25K 
CUR 
0DJ 

MJ3029 

Q1,Q5,Q6-2N1711 or similar npn silicon 
transistor 

Q2 -2N3903 or similar npn silicon transis- 
tor 

Q3,Q4-2N3905 pnp or similar transistor 
Q7-MJ3029 npn power transistor 
R1,R3,R7,R15-1-kt2, "u -W resistor 
R2,R6,R 16-25-k12, pc potentiometer 
R4-470-12, I"2 -W resistor 
R5,R9,R 10,R 12-10-k4, "4 -resistor 
R8 -4.7-k2, I/4 -W resistor 
R11- 1.5-k51, '/2-W resistor 
R13 -3.3-k12, á/4-W resistor 
R14 -2.2-k12, 114-W resistor 

may not fire due to the low frequency 
of the multivibrator, and about 0.3 to 
0.4 ampere will be drawn. Transform- 
er TI may also make sounds due to 
lamination movement, which indi- 
cates an operating circuit. 

Slowly rotate frequency -adjust po- 
tentiometer R2 and note that the 
ammeter current increases and the 
lamps start to glow. Continue to in- 
crease the frequency very slowly until 
the lamps come to full brightness at a 
current of about 0.6 ampere. At this 
point, the supply current will suddenly 
jump to about 1.2 to 1.3 amperes. Ad- 
vance the frequency for an additional 
0.2 ampere, but not higher, as both 
output voltage and efficiency will 
drop. 

If desired, the multivibrator can be 
"fine tuned" using an oscilloscope. To 
do this, turn the power off, set the 
controls as described above, remove 
the lamps and replace them with four 
100 -kg, 1/2-W resistors connected in 
series. Connect the scope leads across 
RI7, and set the scope vertical to 5 

volts/division. Turn the power on and 

+12V 

Fig. 1. Schematic diagram 
of the Battery -Operated 
Fluorescent Lamp. The low - 
voltage cutoff point is 
determined by the setting 
of potentionmeter R6. 

12V 

R17-220-4, 2-W resistor 
R18- 1-k2, liz-W resistor 
R19-100-2, 1-W resistor 
S1-Spst switch 
T 1-6.3-V, 1.2-A transformer (Radio 

Shack 273-0050 or similar) 
Misc.-Perf board, sockets for ICI and 

transistors, heat sink and thermal insula- 
tor for Q7, sockets (4) for fluorescent 
lamps, suitable enclosure, length of con- 
ventional lamp cord, automotive ciga- 
rette plug, transparent weather shield for 
lamps, adhesives, mounting hardware, 
etc. 
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Lamp circuit 
mounted in 
base of unit. 

ii 

L 

note that about 0.5 ampere flows and 
a 3 -to -4 -volt waveform appears on 
the scope. Slowly increase the fre- 
quency (via R2) until the scope trace 
peaks at about 15 volts peak -to -peak. 
The supply current should reach 
about 1 ampere at this point. Do not 

adjust the frequency higher than this, 
or the efficiency will be reduced. Turn 
the power off, remove the resistors, 
and replace the lamps. 

To adjust the lamp current regula- 
tor with the lamps glowing, slowly ro- 
tate current -adjust potentiometer 

R16 until the current approaches 0.8 
ampere and there is a decrease in light 
output. Then slowly adjust R16 until 
the current reaches 1 ampere. Lower 
the power supply to 10.6 volts, then 
re -adjust R16 for 1.1 amperes current 
flow. This becomes the maximum cur- 
rent drain at the lowest operating 
voltage. 

Increase the supply voltage from 
10.6 to 13.2 volts and note that the 
light output remains constant as the 
current decreases. With 12 volts ap- 
plied, about 1 ampere will flow, and 
with a 13.2 -volt supply, the current 
drops to, about 0.9 ampere. 

To adjust the low -voltage cutoff, 
reconnect R6 to the + 12 -volt line. 
and with the voltmeter still in the cir- 
cuit, allow a 5 -minute lamp warm-up. 
Reduce the power supply to 10.6 volts 
(or other desired low -voltage point) 
and slowly rotate R6 until the lamps 
go off and LED! glows. Recheck this 
point several times. If, during opera- 
tion, the lamps go out, the presence of 
glowing LED! indicates that the low 
battery voltage has been reached, and 
the circuit has not been accidentally 
removed from the power source. 0 
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Advanced circuit reacts to coins and other precious 
metal objects while ignoring chunks of iron and steel 

BY WILLIAM LAHR 

SEARCHING FOR coins and oth- 
er lost articles along beaches and 

in parks can be both profitable and 
fun. The Coinshooter, a novel and 
inexpensive electronic metal detector, 
can make such outings more produc- 
tive. Employing a sophisticated, vlf in- 
duction -balance detection system that 
responds only to the proximity of non- 
ferrous metallic objects, it ignores 
items containing iron. Moreover, the 
project can be adjusted to compensate 
for the soil's mineral content, thus 
minimizing false indications. 

The Coinshooter can detect a dime 
at an air gap of four inches or a half - 
dollar at nine inches. It cannot detect 
coins buried deep in the ground, but 

will yield excellent results if the coins 
are at depths of from I to 3 inches. 
Unlike detectors that employ conven- 
tional beat -frequency oscillator cir- 
cuits, the Coinshooter does not re- 
quire the user to monitor the pitch of 
a continuous tone. Rather, it alerts 
the user to the proximity of nonfer- 
rous metal by generating one or more 
beeps. Also, it is lightweight (about 2 

lb) and well balanced. Total construc- 
tion cost is approximately $35, and 
less if salvaged parts are used. 

About the Circuit. The Coinshoot- 
er appears schematically in Figure 1. 

Coplanar search coils are formed by 
placing a receiving coil (L3) over a 

folded -loop transmitting coil (LI and 
L2) so that there is little if any cou- 
pling between them unless there is 
metal present in the search field. A 
Colpitts oscillator comprising QI and 
its associated passive components gen- 
erates a 6.2 -kHz signal that drives the 
transmitting coil. Transistors Q2 and 
Q3 amplify the low-level signal in- 
duced across receiving coil L3 when 
no metal objects are present in the 
search field so that a 1 -volt p -p signal 
appears at the collector of Q3. 

Capacitor C7 couples this signal to 
the noninverting input of voltage com- 
parator ICI A. The input circuit of the 
comparator rectifies the ac signal, re- 
sulting in the generation of a slightly 
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-"coinshooter" 

IC2 

O 1 

-+Bl - 9V 

B2 - 9V 

( RI 
5.6K 

R2 
22K 

R3 
12.2K 

Cl/\ 
.033 

SEARCH 
COIL 

C4 
.OIyF 

R4 
loon 

02 

R6 
82K 

,WA 
R5 

4700. 

CC R29 

RII 
220(1 

RIO 
680(1 

D1,02=114914 
ICI. L1,4339 
IC2=L11340T 
01=2143906 
02-06=2142222 

Fig. 1. When the search coil covers a metal object, enough coupling 
is created to cause an audible signal at the loudspeaker. 

B1,62 -9-V alkaline battery 
C1 -0.033-µF, 50-V Mylar capacitor 
C2, C10 -0.022-µF, 50-V Mylar capacitor 
C3, C9 -1-µF, 16-V tantalum capacitor 
C4 -0.01-14F, 50-V disc ceramic capacitór 
C5 -0.005-µF, 50-V disc ceramic capaci- 

tor 
C6, C8, C12 -10-µF, 16-V aluminum elec- 

trolytic capacitor 
C7 -0.1-µF, 50-V Mylar capacitor 
Cl 1-0.002-µF, 50-V disc ceramic capaci- 

tor 
D1, D2 -1N914 silicon switching diode 
IC 1-LM339. quad voltage comparator 
IC2-LM340T-8 +8-V regulator 
L1, L2-Air-core inductor: 175 turns of No. 

30 wire wound 91/2 inches in diameter 
(see text) 

L3-Air-core inductor: 550 turns of No. 38 
enamelled wire on 31/2" diam. 

Q1 -2N3906 or similar pnp silicon switch- 
ing transistor 

02 through 06-2N2222 or similar npn sili- 
con switching transistor 

YRI5 
10K 

+ 

ICIB 

PARTS LIST 

The following, unless otherwise speci- 
fied, are 1/4 -watt, 5% -tolerance, carbon - 
composition fixed resistors. 
R1-5.6 119 

R2, R19, R26-22 k52 

R3-2.2 kO 
R4-1009 
R5-470 52 

R6-82 k52 

R7-1 k52 

R8-470 kí2 

R9-3.3 k52 

R10-680 9 
.R11-2200 
R12, R 14, R17, R18-4.7 k52 

R13, R15, R16, R20, R21, R23-10 k52 

R22-1 M9 
R24, R27-100 kO 
R25-220 k52 

R28-56 k52 ' 

R29-5-kO, linear;taper potentiometer 
R30 -5-k52, linear -taper potentiometer with 

shaft -actuated spst switch 

ICIC 
+ 

R20 R22 R23 
10K 1M 10N 

CI /_CI 
CIO CII 
.022 .002' 
9F 3F 

R24 
100K 

220K 

TI 

SPKR 

S 1-Spst switch (part of R30) 
SPKR-21/4-inch, 8-0 dynamic speaker 
T 1-1 k52:8í2 miniature audio output trans- 

former 
Misc.-Suitable enclosure, perforated or 

printed -circuit board, single -conductor 
shielded cable, hookup wire, No. 30 and 
No. 38 enamelled copper (magnet) wire, 
battery clips, battery holders, circuit - 
board standoffs, grommets or other suit- 
able strain reliefs for shielded cable, 
PVC electrical tape or silicone cement or 
other suitable insulating material, 12 - 
inch -by -12 -inch sheet of 1/4 -inch ply- 
wood, monofilalnent fishing line, 3/4 -inch 
masking tape, epoxy, hot -melt, and PVC 
glues, 4 feet of 1/2' -inch O.D., schedule 
125 PVC pipe, 2 feet of "2 -inch, sched- 
ule 40 PVC pipe, 90° elbow PVC pipe 
joint, 135° elbow PVC pipe joint, tee 
PVC pipe joint, PVC pipe cap, bicycle 
steering -bar handgrip, lead buckshot,. 
resin sealant, white paint, solder, hard- 
ware, aluminum foil etc. 

negative voltage that subtracts from 
the positive bias voltage supplied by 
divider R13R14. Potentiometers R29 
and R30 determine the magnitude of 
the reference voltage applied to the 
inverting input of ICIA and hence the 
detector circuit's sensitivity. They are 
adjusted so .that the voltages at the 
two inputs are practically equal. 

When the voltage at the noninvert- 
ing input of the comparator becomes 

more positive than that at the invert- 
ing input, the output terminal (pin 1) 
switches to the positive supply volt- 
age. This positive pulse toggles com- 
parators ICIB and /C/C, which are. 
connected in cascade and whose in- 
verting inputs are biased to one-half 
the positive supply voltage. The 
charging of C9 via DI and the dis- 
charging of C9 through R19 stretches 
the pulse. Transistor Q4 is triggered 

into conduction by the elongated pulse 
that appears at the output of ICI C, 
cutting off Q5. 

When Q5 is cut off, Q6 amplifies 
the tone produced by the audio oscil- 
lator comprising ICI D and its asso- 
ciated passive components. The cur- 
rent flowing through the primary of 
audio -output transformer TI and 
transistor Q6 increases the voltage 
drop across R5, and this upsets the 
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