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You can wait for industry standards 
to mandate improved performance. 

Or you can have it now on Maxell. 
The Gold Standard. 

What distinguishes a Maxell floppy disk? 
Improvements great and small, achieved in a 
decade of innovation. We developed rr,irtipaor 

unique, uniform crystals to assure dense E-. 
oxide packing. Intensified the calendering 
process to minimize the need for abrasive 
burnishing. Created an improved binder 
and lubricant. And a new jacket "a 
design that leaves industry standards MIN! 
in our wake. 
It would require photomicrographs 
to make some of these improvements 
observable. On the job, the advan- 
tages become obvious. Resolution 
enhanced by 20% creates a cleaner 

signal output. And guarantees the read /write 
accuracy in double -density applications. New -- jacket construction, heat -resistant to 

140 °F, extends disk use without risk of 
mistracking. In effect, durability is re- 

defined. And in accelerated tests 
against the most respected names 

in the industry, Maxell sustained 
the highest and most consistent 

output over time. 
We applaud industry standards 

that aspire to dropout -free, 
reliable disk performance. 

The Gold Standard expresses 
a higher aim: perfection. 

maxell® 
IT'S WORTH IT 

Computer Products Division, Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201 -440 -8020 
CIRCLE NO. 30 ON FREE INFORMATION CARD 
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HIGH 
TECHNOLOGY 

REQUIRES 
HIGH 

PERFORMANCE 
ACCESSORIES 

In the fast moving, high 
technology world of 
microcomputers, -he need 
for high performance 
accessories often gets 
overlooked. 

Discwasher, recognized as 3 

world leader in audio /video :are 
accessories, undestands th s 

need and has developed a line of 
computer accessories to allow users 
to get the most from their computer 
hardware. 

The easy -to -use Discwasheeí a Disk 
Drive Cleaner is both a problem 
preventer and problem solver. Its dry 
format safely cleans single or double - 
sided drives without altering the delicate 
head alignment or doing possible damage 
to rubber drive parts with solvents. 

The Discwasher l Computer Cassette Crive 
CareSet,y is a total maintenance package for 
your cassette drive system. li includes bo:h 
the Discwasher' Computer Cassette Drive Head 
Cleaner and the Ccmputer Cassette Drive Mechanism 
Cleaner. Together, these two naintenanc? units 
can keep the high resolution heads and tf a critical 
drive system of your cassette crive system in 

optimum performance. 
The Discwasher' DiscKeeper- is a magnetically 

shielded storage system for floppy disks that 
takes up no more sJace than cJnventiona folder 
packs. DiscKeeper protects against stray 
magnetic fields which can destroy valuably 
software. Three DiscKeeper sizes provide loss - 
free storage and protection fcr transporting any 
size disk format. 

- r 

discwasher 
1407 NORTH PROVIDENCE ROAD, P.J. BCX 60:1, DEPT. =E, COLUMBIA, MO 65205 USA 

A DIVISION OF .1I.11StN a-I ESMARK Company 
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more versatile they can be with 
sc=-7.-..1 the addition of a Commodore 

VICMODEM. 
For around $100, the 

Commodore VICMODEM 
will turn your VIC 20 or 
Commodore 64 computer 

The screens at the top of the 
page show a few examples of 
how versatile the VIC 20"M or 
Commodore 64TM can be with the 
addition of Commodore software. 

The screens below them give 
you a few examples of how much 

into a telecomputer. 
To make matters even better, 

Commodore includes a few little 
extras (such as a free hour's time 
on the two most popular telecom - 
puting services) that add up to a 

value of $197.50* A nice return on 
U.S.A. -PO Box500. Conshohocken. PA 19428. Canada- 3370PharmacyAveoue. Agincourt, Ontario. Canada M1W2K4. *Certain offers sublecuo change 
CompuServe is a trademark of CompuServe. Inc and U & R Block Co Dow Jones News/Retrieval Service is a registered trademark of 
Dow Jones & Co. Inc. The Source is a service mark of Source Telecomputirg Corporation, a subsdiary of Reader's Digest Corporation. Inc_ 
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an investment of about $100. 
Most computer companies 

think it's reasonable to ask as 
much as $500 for a modem that'll 
give you telecomputing capabili- 
ties such as ours. 

However, with a VICMODEM 
priced at around $100, we think 
we're being a lot more reason- 
able. Don't you agree? 

C:: commodore 
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EDITORIAL 

Mims the Word 

When Mims writes, people read! 
Proof of this is that columns by 
Forrest Mims, III have never failed 
to win top rank in our editorial 
readership studies over the years. 

His first article for us, in fact, 
which preceded his columnist work, 
"made" our November 1970 front 
cover. It was an in -depth report on 
light- emitting diodes. Interestingly, 
a second article of his in the same is- 
sue (assembling an optical voice 
communicator) has shared bylines 
with Henry Edward Roberts of Al- 
tair/S 100 -bus fame. 

Five years later, Forrest launched 

his first installment of "Experi- 
menter's Corner," followed in 1978 
by a second column, "Project of the 
Month," and a third in 1980, "Sol- 
id -State Developments." As he has 
noted, "Writing these columns 
forces me to stay up -to -date and to 
build circuits that really work rath- 
er than merely speculate about hy- 
pothetical circuits." 

Three columns each month ema- 
nating from a corner of Texas leaves 
plenty of room to describe circuits, 
present ideas, discuss electronic 
phenomena, and so on. But some- 
times an idea comes along that 
doesn't quite fit any of the existing 
columns. Moreover, separate col- 
umns do not lend themselves to one 
building upon the precepts of 
another. 

To overcome the foregoing limi- 
tations without diluting content, 
Forrest's columns have been con- 
solidated into one large column, 
commencing this issue. It's called 
"The Electronics Scientist" and will 
cover the same ground previously 
explored plus subjects that did not 
fit the columns' format. Moreover, 
Forrest will be able to modify and 
expand coverage of the electronics 
forefront as developments warrant. 

In this first installment, Forrest 
takes a close look at the ultrasonic 
rangefinder that automatically fo- 

cuses Polaroid's SX -70 instant -pic- 
ture camera. Then he experiments 
with a board -level kit version of the 
rangefinder that Polaroid markets. 
This is followed by an interesting 
application for the LM3905 preci- 
sion timer and an examination of 
new families of low- voltage logic 
chips designed specifically for bat- 
tery- powered operation. Brief men- 
tions of other new devices complete 
the column. 

You're encouraged to try the cir- 
cuits he writes about, which will be 
included each month, as well as di- 
gesting other column material to 
keep up with what's developing in 
electronics. I'm confident that you 
will enjoy reading Forrest's unitized 
column, "The Electronics Scien- 
tist," every month as much as he 
does putting it all together. His ef- 
forts are directed to busy engineers, 
technicians, students, experiment- 
ers, and just plain scientists. Look 
for his books, too, which at year -end 
numbered 42 off the press. 
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After you ask 
what it can do for 
you now ask what 
it can do for ou 
later. lA. 
If you're about to buy 
a personal com- 
puter, you need to 
consider two basic 
issues: What your needs are now, and what 
they're likely to be a few years from now. 

That's why the HP -86 has to be your best 
choice. It's got the software and the hardware 
to go the distance. 

Software for today and tomorrow. 
Save $255* on the Personal Productivity Pac. Here's 

a good way to get started. With software 
that, if bought separately, would cost you 
$750 ** We're offering it at the reduced 
price of $495.** You'll get VisiCalca PLUS, 
the world- famous electronic spreadsheet 

for "what -if" planning. (The "PLUS" is 
a Hewlett - Packard bonus: extra programs 

to quickly turn your spreadsheet into bar graphs, line 
graphs, or pie charts.) Plus WORD /80, for word process- 
ing. And FILE /80, for record keeping without paperwork. 
CP /M:' Buy this plug -in module, and you'll extend your 
HP -86 system to accept many popular programs writ- 
ten under the CP /M operating system - programs such 
as WordStarTM and dBASE II:M 

Graphics Presentations. When combined with the 
HP 7470A plotter, our graphics software lets you produce 
professional -quality pie and bar charts, line graphs, text 
pages, and overhead transparencies. And you can do it all 
in color. 
Data Communications. If you decide you want it, an 
optional accessory lets you access The Source, the 
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The HP-86 
Personal Computer. 

Software ravings are based on suggested U.S. list prices and may wry. 
"Suggested retail price. May vary outside U.S. 
VisiCalc is a registered trademark of VisiCorp. 
CP /M is a registered trademark of Digital Research, Inc. 
WordStar is a registered trademark of MicroPro. 
dBASE II is a registered trademark of Ashton -Tate. 
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Dow Jones/ 
News Retrieval 

Service, or a num- 
ber of other nation- 

wide information sources. 
When the time comes for more, 

consult our 600 -page software catalog. 
Chances are, you'll find what you're 

looking for. 

Hardware that expands with your needs. 
While your computer's ability to expand depends largely 
on software, naturally, the hardware must keep up. 
That's why the HP -86 system has a modular design. So 
you can add a printer or plotter as easily as you hook 
up a tape deck to your stereo. And operate up to 14 peri- 
pherals at once, if you wish. 

When you find yourself facing lengthy problems or 
spreadsheet analyses, simply add more memory - up to 
512K bytes. 

As you demand more of your HP -86, you'll find that 
it keeps up. Whether you need a broad range of hardware, 
software, or peripherals, the HP -86 makes expansion 
easy, giving you a hard- working system tailored to help 
solve your specific problems. 

If you need more good news, try this: The basic system 
is only $2950** (64K computer /keyboard, monitor and 
disc drive). 

Get a hands -on demonstration of the system that works 
for you now, and will still be working for you later. 

For the authorized HP dealer or HP sales office nearest 
you, call TOLL -FREE 800 -547 -3400 and ask for operator 
96. (Oregon, Alaska, Hawaii: 503 -758- 1010.) 

Personal computers & calculators 
for professionals on the move. 

CIRCLE NO. 65 ON FREE INFORMATION CARD 
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LEIIERS 

APPLE SERVICING 
I can understand the frustration Ar- 

thur Thompson feels in his attempts to 
get parts and service for his Apple II 
( "Computer Hotline," March 1983). 
One possible help is as follows: if he will 
"dump" the on -board ROM contents to 
disk, he will be able to compare and iso- 
late defective ROMs. Apple does pub- 
lish schematics for the owner in the 
back of its Reference Manual. However, 
I find that most computer manufactur- 
ers will not sell individual parts for re- 
pairs. As a buyer and user of a comput- 
er, I find this hard to take. I would like 
to be able to make repairs like I can on 
my television. Perhaps we need legisla- 
tion to make the computer industry 
"open up" a little more. -Ron 
McFarland, Hawthorne, CA. 

POWER SUPPLY STANDARDS 
We read with interest the excellent 

article on voltage standards for power 
supplies ( "Les Solomon on Computer 
Hardware ") in your April issue. At the 
most recent committee meeting on 
MOS memories, it was reiterated that 
the standard that has been proposed is 
still up for discussion and only after user 
responses have been reviewed will a 
standard be processed for final JEDEC 
adoption. Therefore, the committee, 
which is composed of manufacturers, is 
seeking user input, which should be ad- 
dressed to: 

JEDEC JC -42.3 
Power Supply Standard 
2001 Eye St. NW 
Washington, DC 20006 

Thank you for your help. -K. McGhee, 
JEDEC, Washington, DC. 

ADVANTAGE HARD DISK 
In a recent item in the Computer 

Hardware column, it was noted that 
NorthStar had introduced a computer 
system with 5M bytes of hard disk and 
one 360K floppy for $6599. That would 
be a pretty high price for a 5M -byte ca- 
pacity which is priced at $4999. The ref- 
erence probably got confused with our 
15M -byte Advantage, which is 
$5999.- Kristine M. Sokoloski, 
NorthStar Computers, Inc., San Lean- 
dro. CA. 

GETTING COMPUTER 
INFORMATION 

I am one of those thousands of people 
who have a need to know more about 
computers, but find it difficult to get 
help. The various computer stores are 
helpful as long as you purchase one of 
their computers, and the discount stores 

offer very little assistance. The numer- 
ous magazines on the newsstand all 
seem to look alike and, though they 
promise information in everyday lan- 
guage, they seem to have difficulty de- 
livering. Your magazine is the excep- 
tion. The articles sometimes get 
involved, but the majority are interest- 
ing and easy to read. I also read the ads. 
Keep up the good work. -G. A. Kagan, 
Westport, CT. 

COMPARING COMPUTERS 
Compliments to Stan Veit for his out- 

standing comparison of the Apple III, 
NorthStar Advantage, and Victor 9000 
( "A Trio of Desktop business Comput- 
ers," January 1983). The analysis of the 
three computers in the graph on page 93 
is the best comparison tool I have 
seen. -Donald Weihl, Belleville, IL. 

DOW JONES NEWS /RETRIEVAL 
We take exception to your reference 

to The Source and Compuserve as the 
"two principal information networks 
available to the public." ( "The Comput- 
er Network Maze," March 1983). We 
also take exception to the statement that 
"the main feature of the Dow Jones ser- 
vice is the Stock Quote Reporter ser- 
vice." This is just one of 20 data bases 
and so is only a single element of our to- 
tal service. -J.F. Kelsey, III, The Wall 
Street Journal, Princeton, NJ. 

"Dow Jones News /Retrieval" is in- 
deed the most widely used information 
service. -Ed. 

RECORDING WITH A VIC -20 
In your "Computer Hotline" column 

of March 1983, you stated that the 
Commodore VIC -20 uses digital re- 
cording rather than audio and cannot be 
used with an ordinary cassette recorder. 
You recommended the VIC1530 Data - 
sette. Aren't there other possibi- 
lities? -John Montgomery, Rolla, AZ. 

This is only one of a number of letters 
received on this subject so perhaps an ex- 
planation of how the VIC1530 and other 
Commodore digital recorders work is in 
order. Most tape units for personal com- 
puters use the frequency shift keying 
(FSK) method of recording. The logic is 
and Os are converted into tones of differ- 
ent frequencies for recording (such as, 
1070 Hz for 0 and 1270 Hz for 1). Since 
audio tape recorders are designed for 
voice or music, they have no problem re- 
producing these tones. 

The Commodore system, however, 
uses square -wave pulses, varying the 
width of the pulses to represent the 1s and 
Os (short for 0, long for 1). This is called 
pulse width modulation and it is accom- 
plished by turning the recording head on 
and off for different periods of time. This 

simple system is very reliable and, in 
fact, is used in mainframe computers. 

The fact that no audio reproducing 
components are used enables Commo- 
dore to sell the digital recorders for as lit- 
tle as $60 to $75. It has not adopted this 
system merely to sell its own recorder, 
but because it is thought to be more 
reliable. 

There are a number of adapters on the 
market to convert an audio cassette re- 
corder for use with a Commodore com- 
puter. One is made by Protecto Enter- 
prises, PO Box 550, Barrington, IL 
60010. It can be used with either the 
VIC -20 or the Commodore 64. However, 
we still prefer the VIC1530. -Ed. 

TENSENESS LEVEL SAFETY 
Your article "What's Your Tenseness 

Level ?" (February, 1983) presents a de- 
vice that could be a shock hazard to the 
user. No provision is made to limit exci- 
tation current through the skin or limit 
current from the computer power sup- 
ply if the leads are accidentally shorted 
with the adjustment pot set for mini- 
mum resistance. Although the comput- 
er may utilize a good transformer, it is 
not expected to be rated for medical 
applications. -A. G. Jusko, Piscataway, 
NJ. 

The computer has a regulated power 
supply in which the + 5 -V dc is derived 
from a transformer and a full -wave 
bridge with two levels of IC regulation. It 
is highly unlikely that any potential sub- 
stantially above rated could be available 
without destroying much of the power 
supply in the process. Of course, some 
medical equipment uses optoisolators or 
isolation transformers. However, even 
these devices do not provide absolute 
failsafe protection. In any case, such iso- 
lation techniques are practical tradeoffs 
between cost and degree of risk. 

The only way to ensure absolute safety 
for devices such as the Biobox is to use 
battery power instead of the computer 
supply. To do so, simply remove the lead 
from pin 5 of the DIN plug and connect 
it, through a switch, to four 1.5 -V batter- 
ies in series. then connect the other end of 
the batteries (ground) in parallel with 
the lead connected to pin 3 of the DIN 
plug.- Author 

OUT OF TUNE 
In "Computer -Aided Logic Design" 

(May 1983), the diagram showing node 
identification for the Exclusive OR was 
inadvertently omitted from Fig. 2 on 
page 70. 
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The QX-1O. 
No ad can do it justice. 

E 
There's an awful lot of computer hype these days. And we 
think it's time for a little old- fashioned honesty. 

So we're going to give you a few solid reasons why - even if 
you look at nothing else - you should go to your dealer and 
take a close look at the new Epson QX -10. 
Anybody can use it. 
What makes the QX -10 the most remarkably usable computer 
to date is a unique software system called VALDOCS, cou- 
pled with a new keyboard design called HASCI. VALDOCS 
reduces the time it takes to master the QX -10 from hours to 
minutes by displaying exactly what your options are, while 
the straightforward, detachable HASCI keyboard places all 
the most -used functions right in front of you, grouped logic- 
ally and labeled in plain English. 
You may never buy software again. 
VALDOCS may be all the software you'll ever need. Right out 
of the box it's a sophisticated word processor; an information 
indexer for easy access to files; an electronic mail system; acalcula- 

for ;; an appointment book and notepad; and a high resolution busi- 
ness graph drawing system. 
A little price tag. 
Mere words are not enough. To fully appreciate the powers of 
this machine, you must experience it for yourself. So visit 
your dealer and see what it can do. And if that doesn't sell 

you, the comfortable price 
tag will. It sells for under 
$3000. And that's no hype. 

Call (800) 421 -5426 for thé Epson dealer in your area. 
CIRCLE NO. 25 ON FREE INFORMATION CARD 

EPSON 
EPSON AMERICA, INC. 

COMPUTER PRODUCTS DIVISION 



NE// PRODUCTS 

GAME & COMPUTER UPGRADES 
"Expander" from Milton Bradley and TI provides voice rec- 
ognition and speech synthesis for TI's 99/4A home comput- 
er. The 64- position membrane keypad has overlays for game 
cartridges. Also has 3 -axis joystick and headset /microphone. 
Joystick controller has 3 buttons for special functions. 

Circle No. 100 on Free Information Card 

Entex's Model 2000 Piggyback gives video games players (Coleco, 
Atari, Sears, and Columbia) computing ability. It has a Z80A 
microprocessor and 2K of RAM expandable to 34K, 1K of video 
RAM, and 8K of ROM with BASIC interpreter. Typewriter -style 
keyboard has 9 user -definable keys and separate cursor keys. $125. 

Circle No. 99 on Free Information Card 

COMPACT FUNCTION GENERATOR 
Model FP -4 function generator offers sine -, square -, and triangle -wave outputs, 
plus a one -shot mode that delivers a single pulse when a button is pressed. Four 
ranges give frequencies from <10 Hz to >100 kHz or pulse outputs from 50 µs 
to 50 ms. Four internally presettable frequencies or pulse widths add to its utili- 
ty for repetitive testing. Power is by 9 -V battery or any 5.5- to -26 -V source. 5" x 
41/a" X 2 ". $49.95 ($29.95 kit). Address: Kingston Instrument Co., 3805 
Ashford Ave., Ft. Worth, TX 76133. 

FP 4 Function Generator 
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IBM SMALL COMPUTER 
Model XT 16 -bit PC has 9 times the storage ca- 
pacity previously available with 128K of RAM 
(expandable on -board to 640K); double -sided 
51/4" floppy -disk drive; 10M -byte hard -disk sys- 
tem; and an asynchronous communications 
adapter. Has 8 expansion slots; and, with option- 
al expansion, maximum memory can be 22M 
bytes. Other options are monochrome and color 
video, graphics printer, and single- and double - 
sided drives. Uses new version of DOS 2.0. 
$4995. 

Circle No. 97 on Free Information Card 
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APPLE II VIDEO BOARD 
The Digital Video Multiplexor board (DVM -II) from 
Amdek allows the Apple II to be used with an analog 
or digital RGB -input color monitor, permitting com- 
puter control of the RGB inputs and providing 80 x 24 
text display when interfaced with 80- column boards. 
Has two optional additional HiRes modes -all white 
and 3 -color with pure white. $199. 

Circle No. 98 on Free Information Card 
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NOISE ELIMINATOR 
Model NX -40 tape noise eliminator from dbx has simultaneous 
encode /decode companding process to eliminate noise during 
record and play while increasing dynamic range up to 110 dB. Fre- 
quency response: 50- 15,000 Hz ±1.5 dB; harmonic distortion: 0.5 %, 
100 -15,000 Hz. 9t /s "D X 67 /s "W X lY /s "H. $159. 

Circle No. 95 on Free Information Card 

CONVERTIBLE VIDEOCASSETTE 
RECORDER 
Portable Model VJP900 VCR from RCA has a modular 
"docking" mechanism to eliminate cables and permit con- 
necting the unit to a companion TV tuner /timer base unit. 
Three -speed (SP /LP /SLP) system has five video heads, 
133 -channel capability, 21- day /8 -event timer and 4 tape 
transport motors. Also has express recording, sound -with- 
sound dubbing, stereo sound, and special effects such as 
stop action, variable slow motion, frame advance, and re- 
verse play. Comes with IR remote -control system. 10'/4" W 
X 10' /2 "D X 35 /,e "H; 7.9 lb. $1300. 

Circle No.96 on Free Information Card 

EDUCATIONAL MICROCOMPUTER 
Multitech's Micro -Professor I Plus has 8K of ROM; 4K of 
user RAM; standard ASCII keyboard; 20- digit, 14- segment 
alphanumeric green fluorescent display; built -in speaker; au- 
dio cassette tape interface; and battery- operated memory 
backup circuit. User's guide and manuals supplied. $199. 
Circle No. 94 on a. 

Free Information Card 

I 

FRANKLIN 
ACE 1000 UPGRADE 

New Ace 1100 is an add -on disk drive assem- 
bly for the Ace 1000 personal computer. With 
a controller and one or two disk drives, it re- 
places the cover of the 1000. Controller accom- 
modates two drives, can be used with DOS 3.2 
(116K bytes) and DOS 3.3 (143K bytes), and 
includes a built -in disk drive exerciser. Plugs in 
one of 8 Ace 1000 peripherals slots and elimi- 
nates need for cabling. Single -drive models are 
easily upgraded to dual -drive. Also Apple II 
compatible. $699, including controller, for sin- 
gle- drive. Add $399 for second drive. 

Circle No 93 on Free Information Card 
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Hire a 
fast 

thinker. 

5 MHz CPU Card 
Intel 8085A -2 microprocessor Hardware 

floating point Performs calculations six times 
faster than other CPUs On -board monitor in 
PROM 1K RAM scratch pad Keyboard or 
RS232C terminal Variable clock frequency 

PRICE -$950 
(California residents add 6% sales tax) 

Call or write Artec for details. 

ARTEC ELECTRONICS, INC. 
605 Old County Rd., San Carlos, CA 94070 

Telephone (415) 592 -2740 
CIRCLE NO. 55 ON FREE INFORMATION CARD 

...NEW PRODUCTS 

KEYBOARD ENHANCEMENTS 
Qwik -Stuff kit (above) is $7.75 and in- 

cludes Qwik -Key printed plastic overlays 
for function keys ($4.50); Qwik -Guide 
plastic reference cards ($3.25) containing 
commands and information; and Qwik -La- 
bel identifying labels ($1.00) for knobs, 
controls, etc. Address: Compu -Quote, 6914 
Berquist Ave., Canoga Park, CA 91307. 

KeyWiz VIP auxiliary keyboard (right 
top) has 31 user -programmable keys and 
can be ganged to provide a total of 248 
keys. Address: Creative Computer Periph- 
erals, Inc., 1044 Lacey Rd., Forked River, 
NJ 08731. 

EPS detachable keyboard for Apple users 
(right center) has plug -in software to pro- 
vide professional upgrading of keyboard 
functions. Address: Executive Peripheral 
Systems, Inc., 800 San Antonio Rd., Palo 
Alto, CA 94303. 

Keychanger program on diskette (right 
bottom) operates in CP /M and permits 
programming of function keys on most ter- 
minals. Address: Computer Publishing 
Co., 1945 N. Fine #101, Fresno, CA 
93727. 

1,erao.re "."' w. cotrrv 
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COLOR MONITOR 
FOR IBM -PC 
Quadchrome by Quadram is an 
RGB color monitor designed to 
deliver up to 690 x 480 -pixel res- 
olution with up to 16 colors 
available on screen simulta- 
neously when used with the 
IBM -PC. For text applications, 
display is 25 lines of 80 
char. /line. Colors include: red, 
green, blue, yellow, cyan, ma- 
genta, black, and white. Dimen- 
sions: 15.1" X 11.0" X 16.5 ". 
Supplied with 9 -pin socket ca- 
ble. $795. 
Circle No. 92 on Free Information Card 
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SORD PERSONAL 
COMPUTER 
Socius M23P portable computer is said to 
fit into carry -on luggage (without the 12" 
green monitor). Has memory -mapped 8 -bit 
CPU with 128K of RAM and two 290K 
31/2" floppy disk drives for mass storage. 
An acoustic coupler and on -line system can 
be used to connect different work stations. 
Power is from ac line or rechargeable built - 
in battery. Comes with Sord's PIPS Pro- 
cessing System. $1600. 

Circle No. 91 on Free Information Card 

INTERFACING DEVICES 
"Fly Board" (top) gives Apple II users 

control over projects from printers to home 
weather stations. Hardware includes a 
6522 interface adapter; two 36" DIP 
jumper cables; and 2K of EPROM -com- 
patible RAM. $129.95. Address: Snave 
Systems, PO Box 957, Niles, IL 60648. 

The PD100 prototype /decoder provides 
a means of interfacing prototype circuits 
for the IBM -PC. It contains a switch - 
selectable address decoder, a switch for up 
to four unique addresses, and two areas for 
circuit prototyping, which permits up to 
four boards to be utilized in one PC system. 
Available are four I/O device select sig- 
nals, four supply voltages, and a buffered 
data bus. Address: Real Time Devices, PO 
Box 906, State College, PA 16801. 

June1983 

How to slice a pie. 

To organize data in an 
appetizing way, a manager 

could certainly use the 
IBM Personal Computer. 

Because it lets you create 
crisp, high -resolution color graphics - quickly and easily. 

Design a pie chart to illustrate your slice 
of the market, for example. 

Draw a bar graph that pinpoints 
profit margins and sales trends. 

Use arcs, plots, lines and boxes 
(in your choice of color palettes) to 

help make financial matters clear. 
And you can even mix text with 

your graphics for a labeled visual that 
communicates more quickly. 

For more eye -opening facts, visit an 
authorized IBM Personal Computer retail 
dealer. You'll see that the quality of this 
computer is what you'd expect. The 
surprise may be that it's as 
easy as pie to buy. ___ =m 

.,,. . 
-ÿ+i 
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1. 

The IBM Personal Computer 
A tool for modern times 

For more information on where to buy the IBM Personal Computer, call 800 -447 -4700. In Alaska or Hawaii. 800 -447 -0890. 
CIRCLE NO. 41 ON FREE INFORMATION CARD 
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LES SOLOMON ON COMPUTER HARDWARE 

Computer/ 
Video Game 
Interference 

LIVING in relatively crowded urban 
areas produces its own types of 

electronic problems. A serious one can 
occur when certain home computers 
spoil TV viewing. This can happen 
when the device is in the same or adja- 
cent room as a TV receiver. Worse, 
though, is the possibility of interfering 
with TV reception when a receiver(s) is 

located some floors above or below, as 
in an apartment building. 

I am not talking about the 15 -kHz 
pulse signal generated by the TV receiv- 
er's horizontal -sweep power output 
stage, whose harmonics seem to be all 
over the spectrum. Rather, I'm refer- 
ring to signal radiation from the foil 
traces and interconnecting leads used in 
a computer, where the pulses are dash- 
ing around. Since a digital system uses 
square -edged waveforms and a square 
wave is simply a sine wave embellished 
with lots of harmonics, the harmonics 
also radiate. (We should be thankful 
that the harmonic power drops away 
very rapidly as the number of the har- 
monic increases.) 

Why the Confusion? There may be 
some confusion among our readers as to 
why certain computers undermine TV 
reception, while others do not. It ap- 
pears that there are two sets of official 
FCC rules -one for "commercial" sys- 
tems and another for "home" systems. 
Moreover, there are many, many com- 
puters that do not comply with FCC in- 
terference regulations because their 
manufacture predates the effective 
dates of the ruling. (There are three sep- 
arate dates for compliance.) 

The existence of these two different 
Rules brings up a very interesting point. 

We usually assume that commercial 
electronic products, which use MIL 
spec parts, are superior to "consumer" 
products. In the case of radio -frequency 
interference (RFI) -the reason for the 
two different Rules -the reverse is true. 
In the case of computers, the home sys- 
tem is about three times better than the 
commercial system! 

The FCC has divided the digital 
world into two parts: class -A devices 
(digital systems used in commercial, in- 
dustrial, or a business environment) and 
class -B devices (essentially calculators, 
home computers and peripherals de- 
signed for a residential environment, 
even though they may be used for busi- 
ness purposes). Class -B devices can be 
used legally in a class -A environment, 
but not vice -versa. The basic reason giv- 
en for this division is that it was as- 
sumed that commercial computers 
would be physically located farther 
away from a radio or TV receiver than a 
digital device used in a home and, thus, 
would not affect TV reception. 

Three separate dates have been given 
for compliance with the current regula- 
tion. For personal computers, where the 
interference potential is high, the com- 
pliance date for meeting RFI specs was 
January 1, 1981. However, if manufac- 
tured after October 1, 1981, compliance 
will not be required until October 1, 

1983. 
After that date, any electronic device 

or system that generates and uses timing 
signals or pulses at a rate in excess of 10 

kHz and uses digital techniques must 
comply with the following: 

The radiation limits of a Class -A 
(commercial) device shall not exceed 30 
p,V /m over a frequency range from 30 
to 88 MHz; 50 p,V /m over the frequen- 
cy range from 88 to 216 MHz; and 70 
p,V /m over the range between 216 and 
1000 MHz -all at 30 meters from the 
source. 

The radiation limits of a class -B 
(home) device should not exceed 100 
p.V /m over the frequency range be- 
tween 30 and 88 MHz; 150 .LV /m over 
the range between 88 and 216 MHz; and 
200 p,V /m over the range between 216 
and 1000 MHz -all at 3 meters from 
the source. 

The difference between the two class- 

es seems to be that since (a) the bulk of 
TV viewing is done in relatively con- 
fined residential environments, (b) there 
are many apartment buildings where 
vertical spacing is not very great, and (c) 
conventional walls and floor are not 
good r -f shields, the radiation level of a 
home computer must be kept down to 
avoid possible TV or radio interference. 

Since January 1, 1982, manufacturers 
of personal computers and computer 
peripherals must obtain this certifica- 
tion from the FCC before the computer 
or peripheral appears on the market. 

Other class -B equipment, such as a 
desktop calculator or a video game with 
a clock frequency below 495 kHz (and 
all class -A), are tested by the manufac- 
turer for specification compliance, and 
the results need not be submitted to the 
FCC. However, the FCC can, and does, 
make a random sampling of the devices 
to ensure that the specification is ad- 
hered to. This applies to all devices pro- 
duced after October 1, 1982. Again, full 
compliance with the FCC specifications 
must be made for any equipment using 
timing signals or pulses at rates faster 
than 10 kHz and employing digital tech- 
niques after October 1, 1983. 

Labels Required. All computer and 
peripheral products must carry a label 
attesting that the device fully complies 
with the pertinent class -A or class -B 

specs. The instruction booklet must also 
inform the reader not only of the class 
(A or B) of the equipment, but also must 
include a warning that class -A devices 
should not be used in residential (class 
B) environments. Otherwise, some 
viewing or listening interference may 
result. 

Obviously, where the devices are ac- 
tually used is left up to the user. But the 
user is held responsible in any case for 
causing interference. Accordingly, if a 
class -A device is used in a class -B envi- 
ronment, the user must take whatever 
measures are available, at his own expense, 
to correct the problem. Assistance for 
this is at hand through the FCC booklet, 
How to Identify and Resolve Radio and 
TV Interference Problems. (Available 
from U.S. Government Printing Office, 
Washington, DC 20402. Request Stock 
No. 004- 000 -00345 -4.) O 
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TEK 2200 MULTI -PURPOSE 
OSCILLOSCOPES 

THE PERFORMANCE 
PRICE STANDARD 

Now. Tektronix 60 MHz Performance 
is just a free phone call away! 

Wide -range verti- 
cal sensitivity: 
Scale factors from 
100 V /div (10X 
probe) to 2 mV /div 
(1X probe). Accurate 
to ±3 %. Ac or ct 
coupling. 

Two high -sensitivity 
channels: dc to 60 
MHz bandwidth 
from 10 V /div to 20 
mV /div; extended 
sensitivity of 2 
mV /div at > 50 
MHz. 

Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns div with X10 
magnification. 

Delayed sweep 
measurements: 
Accurate to ±3% 
with single time - 
base 2213; to 
±-1.5% with dual 
time -base 2215. 

Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
scurces; variable 
holdoff. 

Probes included. 
High -performance, 
positive attachment 
10 -14 pF and 60 
MHz at the probe 
tip. 

TEJJctron i r 

These easy to order scopes are 
proof that it's lot expensive to 
have advanced, 60 MHz perform- 
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price /performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three -year warranty on all labor 
and parts, including the CRT 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 
These low costs are the result of a 
new design concept that utilizes 

fewer mechanical parts than any 
other scope. 

Yet there's no scrimping on per- 
formance and reliability. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope. Probes. Three -year 
warranty and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil- 

'Price F.O.B. Beaverton, OR Price subject to change. 

Copyright ©1983. Tektronix, Inc. At rights reserved. TTA -371 

loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15 -day 
return policy, full Tektronix warranty 
and worldwide service back -up. 

Get all the facts. 
Call toll free: 

1- 800 - 426 -2200 
Extension 93 
In Oregon, call collect: 
(503) 627 -9000 Ext. 93 

CIRCLE NO. 82 ON FREE INFORMATION CARD 
Téktronbc 

1.1 )MMI T TEO TO EXCELLENT .E 



STAN VEIT ON COMPUTER SOFTWARE 

Where the UCSD 
P- System Fits 
in the DOS War 

THIS month I return to the continu- 
ing saga of the DOS War with 

some background on the UCSD P -sys- 
tern and where it stands in the order -of- 
battle. 

To get some background on the sys- 
tern, we must start with the story of the 
development of Pascal. Niklaus Wirth 
invented Pascal as a teaching tool for 
the concepts of structured program- 
ming. He implemented it on a large 
mainframe computer and described it in 
his book Pascal User Manual and Re- 
port, Jensen and Wirth, Springer 
Verlang, New York, 1975. 

Dr. Kennith Bowles at the University 
of California, San Diego, formed the 
Pascal Project to make Pascal available 
to universities in the United States as a 
teaching tool. To do this, the language 
had to run on the minicomputers and 
microcomputers that they used and it 
had to be available at low cost. The 
project developed a complete operating 
system including a Pascal compiler, sev- 
eral editors, an assembler, a debugger, 
and a library of utilities. 

This package became known as 
UCSD Pascal, and it was distributed 
through colleges and computer clubs at 
a very low cost. Some computer manu- 
facturers, including Apple, North Star, 
and Western Digital Corp., took out li- 
censes to use the system. 

While the Pascal Project was distrib- 
uting Version 1.4, Apple was selling 
Apple Pascal, which included graphics 
usable on the Apple II+ computer. 
North Star brought out a version that 
only ran on its disk systems; Western 
Digital brought out the Microengine, a 
computer that used UCSD Pascal P -na- 
tive code. All of this made UCSD very 
popular in a short time. 

The Fly in the Ointment. Something 
had to happen to spoil everyone's fun 
(or there wouldn't be any story); and, in 
this case, The Regents of The Universi- 
ty of California were told by someone in 
the IRS that the Pascal Project was run- 
ning a software business and thus en- 
dangering the tax exempt status of the 
entire University. They were told to get 
rid of the commercial aspects of the 
UCSD Pascal Project. 

What happened next is somewhat ob- 
scure and I have heard several versions, 
but the net result was that Softech 
Microsystems emerged as the sole dis- 
tributor and manager of UCSD Pascal 
under license from the Regents of the 
University of California. They stopped 
the "almost free" distribution of version 
1.4 and sent letters to all the universities 
and computer clubs informing them 
that they no longer had licenses to dis- 
tribute UCSD Pascal. No one could 
stop those who already had the lan- 
guage from using it, of course. But no 
more were to be sold or given away! 
Softech also stopped supporting the 1.4 
version. There was a hailstorm of pro- 
tests, to no avail! 

Softech then came out with a new ver- 
sion 2.0 containing some bug fixes but 
not much new material. It started a new 
major update that included new fea- 
tures and support for BASIC and FOR- 
TRAN as well as Pascal. Since the sys- 
tern was now a full DOS with 
multi -language support, they renamed 
it "The UCSD P- System" 

The original licensees- Apple, North 
Star and Western Digital -did not go 
along with this because they could not 
come to terms with Softech. Their li- 
censes were irrevocable so they could go 
on using UCSD Pascal in spite of any- 
thing that Softech did. For a while it 
looked as if they would resolve all the 
differences and one version of the sys- 
tern would emerge, but that did not hap- 
pen. Instead, Apple Pascal went its own 
way (especially Apple III Pascal); 
North Star did the same; and Western 
Digital moved into the new language 
ADA making few updates to its version 
which was "cast in silicon" as part of 
the CPU chip set of the Microengine. 

When IBM brought out its Personal 
Computer, it used the UCSD P- System 
as a secondary operating system. Then 
as other new 8 -bit and 16 -bit computers 
came out, they also adopted UCSD P- 
System as secondary operating systems. 

Today the P- System is the secondary 
operating system for more computers 
than any other and it runs on almost ev- 

ery 8080, 8085, 8088, 8086 and Z80, 
M6800, M6809 , M68000, and 6502 - 
based computer on the market. It is tru- 
ly a universal system. Never first but 
second with everybody! Not a bad posi- 
tion to be in considering that it never 
had to engage in the "Wars." 

The Future. There are some clouds on 
the horizon, though. IBM has "tempo- 
rarily" withdrawn its version of UCSD 
P- System for the IBM -PC because of 
"bugs." A new revision is expected to be 
released shortly. There is another version 
of the P- system for the IBM -PC from 
Network Consulting Inc., Burnaby, 
B.C., Canada. IBM is also distributing 
another Pascal compiler from Microsoft. 
Could it be dropping the P- System? I 
have not been able to find out. 

One thing that might put new life into 
the P- System is the fact that Niklaus 
Wirth has developed a new language 
called "Modula -2" as a simple but pow- 
erful alternative to assembly language, 
Pascal, C, and Ada. Modula -2 is easily 
learned by Pascal programmers, and it 
solves many of the problems that system 
designers have had with Pascal. Voli- 
tion System of San Deigo, CA, has im- 
plemented it on the UCSD P- System 
and are supplying it at this time. 

In general, the P- System has been 
more popular with software developers 
than with the general public. Since its 
languages are compiled, and transport- 
able to many computers, it makes a 
good system for application programs. 
The designers can write the applications 
in Pascal, compile it, and only deliver 
the p -code to the customer. Of course, 
the P- System kernel (run -time package) 
must be there. Many computer compa- 
nies, such as Osborne, are supplying this 
at no extra cost. If it is not in the com- 
puter, the software publisher must sup- 
ply it as part of the package. Softech is 
now supplying this package for $50. 

UCSD P- System users, (all 100,000 
of them) are a very loyal group. Howev- 
er, while they are loyal to the system, 
they have had many differences with 
Softech. In spite of this, Softech has sup- 
ported the user's group. So have Apple, 
Western Digital, North Star, and the 
application software manufacturers. 

The official UCSD user's group is 
called USUS. It was organized in 1980 
and maintains a newsletter and an ex- 
tensive library of contributed and public 
domain software. There is also a users 
SIG on CompuServe that is open to 
members of USUS. To find it, Go PCS- 
50 on CompuServe. 
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We don't care 
which computer you buy. 

We'll help you 
get the most out of it. 

CompuServe puts a world of information, communications, and entertainment at your fingertips. 
CompuServe is the easy to use videotex 

service designed for the personal 
computer user and managed by the com- 
munications professionals who provide 
business information services to over one 
fourth of the FORTUNE 500 companies. 

Subscribers get a wealth of useful, 
profitable, or just plain interesting infor- 
mation like national news wires, electronic 
banking and shop at home services, and 

Sophisticated financial data. Plus a 
communications network for electronic 
mail, a bulletin board for selling, swap- 
ping, and personal notices and a multi- 
channel CB simulator. 

You get games on CompuServe, too. mpuServe Classic puzzlers, educational, sports and Co C() 
adventure games and fantastic space 
games featuring MegaWars, the "ultimate 
computer conflict' 

To learn more about CompuServe, call 
toll -free, 800 -848-8199, for an illustrated 
guide to the CompuServe Information 
Service. The videotex service for you, no 
matter which computer you buy. 

Conajmer Information Service 
2180 Wilson Rd.. Columbus, Ohio 43228 

800-848 -8199 In Ohio Call 614 -457 -8650 
An HSR Bock Company 

CIRCLE N3. 60 ON FREE INFORMATION CARD 



Only NRI Gives You This Kind of training 
and Equipment. 

Only NRI Gives You So Much Professional 
Preparation For a TV/Audio/Video 

Servicing Career. 

Build this 25" Heath /Zenith Color TV with 112 

channel tuning system, infrared remote control, 
advanced sound system, and in -set space phone. 

Get complete, thorough instruction 
in the theory, servicing, and repair of 
TV, VCR, video disc players, audio 
equipment, AM /FM receivers, an- 
tenna systems, home video cameras, 

projection TV, 
and more with 
65 easy -to- 
digest, bite - 
size lessons. 

See servicing techniques demon- 
strated in close -up detail. Graphic 
presentations make theory and sys- 
tems come alive on NRI Action Vid- 
eotapes covering VCRs, disc players, 
and TVs. 

Perform challenging state -of- 
the -art electronic experiments 
and demonstrations using your 
NRI Discovery Lab ®. 

Learn how to diagnose prob- 
lems using a professional 
3'/2 -digit digital multimeter. 
Exclusive NRI Action Audio in- 
structions talk you through its 
complete operation and use. 

Learn servicing and 
adjustment tech- 
niques with this 
6 -hour, remote con- 
trol videocassette 
recorder you get as 
part of your training. 



Only NRI gives you so much prac- 
tical training with equipment you 
learn on and keep. You learn by do- 
ing. That's the way to make it inter- 
esting, that's the way to make it 
enjoyable, that's the way to get the 
hands -on experience and know -how 
you need. 

Hands-On Training For 
Real Bench Experience 

and Priceless 
Confidence 

You start with experiments and 
demonstrations on the unique NRI 
Discovery Lab. You learn basic cir- 
cuit wiring and soldering tech- 
niques, and then quickly move on to 
moré advanced concepts as you come 
to understand electronic theory, 
solid -state devices, digital systems, 
and microprocessors. You learn by 
actually building and observing the 
action of circuitry you'll be working 
with in real -life situations. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illustrated 
lessons, you get NRI's Action Audio 
cassette to "talk" you through the 
use and operation of the professional 
digital multimeter you receive as 
part of your equipment. Even more 
exciting are your NRI Action Video- 
cassettes ... videotaped lessons that 
show you graphic presentations of 
electronic systems, vivid closeups of 
servicing techniques and profes- 

sional "shortcuts" to study and 
replay as often as you want. 

You Get TV, VCR, 
DMM and More 

Equipment 
Tb Keep 

You also build your own 
25" Heath/Zenith color 
TV, a state -of -the -art unit 
that includes infrared 

remote control, a Time Control Pro- 
grammer, and the incredible Ad- 
vanced Space Phone that lets you 
telephone from your chair. Using the 
videocassette recorder that's in- 
cluded as part of your training, you 
learn how to adjust, service and re- 

pair these fast -selling units. Your 
front -loading VCR features up to 
6 -hour recording capacity, remote 
control, and programmable touch - 
button tuning. 

The digital multimeter you re- 
ceive is a truly professional instru- 
ment. You use it in the experiments 
throughout your course and as a key 
servicing tool on the job. Using the 
meter along with the NRI Discovery 
Lab, you'll learn how to measure 
voltage, current and resistance and 
how to diagnose all types of servic- 
ing problems. 

Advanced 
Systems 
Demand 
Advanced 
Technicians 
for Service 
and Maintenance 

The art of TV /Audio /Video servic- 
ing has taken quantum leaps into 
the future. Now, successful techni- 
cians must understand advanced 
concepts like digital control, elec- 
tronic tuning, laser video discs, 
microprocessors, and more. NRI 
gives you the training you need for 
success ... state -of -the -art concepts 
and practical, hands -on experience 
working with the kind of 
equipment you'll en- 
counter on the job. 

7 Decades of 
Teaching 

Electronics 
Skills 

At Home 
NRI is the oldest, 

largest, and most 
successful school 1,, #r 

of its kind in 
the world. It has pioneered and re- 
fined the teaching techniques that 
make learning at home the NRI way 

one of the most economical and effec- 
tive methods ever conceived. You 
learn at your convenience as a class 
of one, backed by skilled NRI in- 
structors and carefully designed les- 
sons that take you a step at a time 
toward your goal. No time away 
from your job, no night school grind, 
no classroom pressures. Yet your 
training is thorough and complete, 
with a foundation of hands -on ex- 
perience unequalled by any other 
training organization. 

Send For Free 
Catalog 

Covering 12 
Electronics 

Courses 
Our 104 -page catalog gives you all 

the details. In it, you'll find a sum- 
mary description of every lesson, 
and photos and specifications for 
every item of equipment included in 
your course. You'll also learn about 
other fascinating career opportuni- 
ties in the world of electronics ... 
Microcomputers, Industrial Elec- 
tronics including robotics, Commu- 
nications, and more. 

Mail the postage -paid card today 
for your free copy. See how com- 
pletely and how thoroughly NRI gets 

you started on your 
tomorrow 

today. 

NI R 
NRI SCHOOL OF 

ELECTRONICS 
McGraw -Hill Continuing 

Wl Education Center t 3939 Wisconsin Avenue 

i:h l 

¡ I Washington, DC 20016 



ENTERTAINMENT ELECTRONICS 

Better Sound 
for VCRs 
with Beta 
Hi -Fi 

By Len Feldman 

A FTER months of speculation, 
Sony Corp. and its videocassette 

recorder licensees have finally unveiled 
the Beta -format method of incorporat- 
ing stereo sound on a video recording. 
From what we've actually heard, Sony 
has a winner with its new Beta Hi -Fi 
system, which provides far superior 
sound quality when compared with the 
already available VHS stereo format. 
To achieve this superior sound, the Beta 
group's machines employ considerably 
more sophisticated technology than is 

currently used in VHS stereo machines. 
Unlike the case with VHS VCRs, 

Sony's Beta Hi -Fi doesn't split the lon- 
gitudinal sound track along the top edge 
of the video tape into two tracks (Fig. 1) 

to obtain the stereo channels. Instead, a 
whole new approach has been used to 
achieve true "high fidelity." 

Before we go into the details of the 
new Beta Hi -Fi system, it's interesting 
to review the characteristics of conven- 
tional VCRs. Whether Beta or VHS, 
conventional VCRs have inherently 
poor audio sound quality. Even at the 
fastest Beta II and VHS -SP tape speeds 
(used when you want the highest possi- 
ble video and sound quality), about the 
best high -end frequency response that 
can be expected may be to 10 or 11 kHz 
at the -3 -dB roll -off point. Using econ- 
omy Beta III or VHS -EP tape speeds for 
longer play time will reduce top -end re- 
sponse to 4 to 5 kHz (as well as picture 
quality). These figures are hardly what 
you would expect for "high -fidelity" 
sound quality. 

Limited frequency response isn't the 
only factor in giving VCR sound chan- 
nels their characteristically poor sound 
quality. Record /play signal -to -noise 
(S /N) ratios are generally no better than 
40 to 45 dB in the absence of some form 
of sound reduction or companding. 
Even if companding is used, the poor 
overall bandwidth capability of the con- 
ventional VCR system makes tracking 
subject to large errors. With most con- 
ventional VCRs, tape hiss is very audi- 
ble, even when operating at the faster 
tape speeds. And bear in mind that even 
at these speeds, tape motion in a VCR is 
slower than it is in a standard audio cas- 
sette deck. 

COMPARISON OF AUDIO SPECIFICATIONS 
FOR CONVENTIONAL AND BETA HI -FI 

Distortion of the audio track in a 
VCR is fairly high, too. Harmonic dis- 
tortion is typically as great as 3 %, for 
maximum recording level. Further- 
more, until recently, the audio track on 
both VHS- and Beta -format machines 
has been limited to monophonic, or sin- 
gle- channel, sound. 

Because the VHS approach to provid- 
ing stereo sound is to simply split the ex- 
isting audio track in two, the sound 
quality of recently introduced stereo - 
sound VHS machines is no better than 
for mono machines. In fact, it's 3 dB 
worse. Finally, you have only to listen 
to the sound of a sustained musical note 
from a conventional VCR to hear just 
how bad wow and flutter from the audio 
track can actually be. 

Audio In Video Tracks. In Sony's Beta 
Hi -Fi system, as many as three sound 
tracks (including the conventional au- 
dio track), but most often two, are au- 
dio- frequency modulated (called AFM) 
and inserted into the picture track. In 
the Beta format (Fig. 2), existing chro- 
ma (color) and luminance (brightness) 
video signals are spaced far enough 
apart to accommodate the new sound 
carriers. Although the sound carriers 
appear to be partially superimposed on 
the color and brightness signals, the ar- 
rangement doesn't produce crosstalk. 
Furthermore, with three audio chan- 
nels, the system can accommodate ste- 
reo plus a second language in mono, two 
or three language sound tracks, or even 
three -channel sound. 

r 
S/N Frequency 

Response 
Wow and 

Flutter 
Distortion 

Beta II 

Beta III 

> 40 dB 

> 40 dB 

50-11,000 Hz 

50-8000 Hz 

0.3% (wrms) 

0.4% (wrms) 

3.0% 

3.5% 

Beta II & Ill 

Dynamic 
Range 

> 80 dB 

Frequency 
Response 

20- 20,000 Hz 

Wow and 
Flutter 

<0.005% (wrms) 

Distortion 

<0.3% 
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Fig. 1. In conventional VCRs, longitudinal 
audio track is divided into two narrower tracks for stereo. 

Beta Hi -Fi, through the AFM tech- 
nique, offers a total dynamic range and, 
therefore, a maximum S/N ratio of 80 
dB! (The conventional audio track's fig- 
ure, however, remains about 45 dB.) 
This is almost two orders of magnitude 
better in terms of "audio power" than 
the best analog LP discs currently avail- 
able. With its 80 -dB dynamic range, 
Beta Hi -Fi offers almost as great a range 
as that achievable with the "ideal 
benchmark" digital -audio sources pres- 
ently offered by PCM digital -audio pro- 
cessors or by the soon- to -be- released 
CD discs played on digital -audio disc 
players. 

Other performance figures of the 
Beta Hi -Fi system are equally impres- 
sive. Wow and flutter, for example, is 
down to a negligible 0.005 %. Even at 
maximum 0 -dB reference record level, 
distortion is 0.3 %, or a tenth of that 
measured on typical conventional 
VCRs. Frequency response is just about 
ruler flat from 20 to 20,000 Hz. (A com- 
parison of audio performance specifica- 
tions for a conventional VCR and a 
VCR with Beta Hi -Fi is shown in the 
Table.) 

Audio information in the Beta Hi -Fi 
system is "laid down" on the magnetic 
tape by the same fast -spinning heads 

used to record the video signals. Instead 
of the tape writing speed for the audio 
signals being limited to only a couple of 
centimeters per second, as is the case 
with a stationary audio record /play 
head, effective tape writing speed is the 
same as that used for the video signals, 
typically 6.9 meters per second (Fig. 3). 

Given the wide bandwidth that re- 
sults from this recording technique, 
what amounts to two separate r -f carri- 
ers is obtained (Fig. 2). Each carrier is 
frequency modulated by a left- or a 
right- channel stereo audio signal. In the 
Beta format, luminance (brightness) 
signals are located between 3.5 and 4.8 
MHz and chroma is centered at 688 
kHz. (It's an amplitude -modulated, or 
AM signal whose upper sideband over- 
laps the FM luminance signal spectrum 
somewhat.) 

An interesting side benefit is obtained 
from this arrangement. If the fast -scan 
feature of a Beta VCR (say, 2 X normal 
viewing speed) is operated, the audio 
doesn't take on the "chipmunk" quality 
characteristic of conventional audio 
tape reproduction run at faster than 
normal speed. Actual tape -head to tape 
writing speed doesn't change by much 
when longitudinal tape speed is in- 
creased by 2x (or, for that matter, 

*FM AUDIO CARRIERS 

*1/*I 
1/ 

I 

2 3 
FREQUENCY -MHz 

LUMINANCE 
(BRIGHTNESS) 

SIGNAL 

4 5 

Fig. 2. In Beta Hi -Fi, extra FM audio carriers are inserted 
in the frequency baseband between chroma and luminance signals. 
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ACTIVE 
ANTENNA 
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MFJ -1020 NEW INDOOR ACTIVE ANTENNA 
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Phono jack for external ant. 6x2x6 in. 9-12 VDC or 9 

V battery for portable use. 110 VAC with optional 
AC adapter, MFJ -1312, $9.95. 

Order from MFJ and try It. If not delighted, 
return it within 30 days for refund (less shipping). 
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Order today. Call TOLL FREE 800-647 -1800. 

Charge VISA, MC. Or mail check, money order. 
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when it's decreased for slow- motion 
viewing). This is because the longitudi- 
nal tape speed, using the video record- 
ing heads, is a very small part of total ef- 
fective tape to tape -head writing speed. 

Track configuration of Beta Hi -Fi 
(Fig. 3) retains the conventional longi- 
tudinal audio track, positioned in the 
usual location, to maintain compatibil- 
ity between older Beta VCRs and newer 
Beta Hi -Fi software and vice versa. 
Played on a new Beta Hi -Fi VCR, the 
audio track of an older tape will pro- 
duce a mono sound track with the usual 
poor S/N ratio, wow and flutter, and 
frequency response. Conversely, a new 
Beta Hi -Fi tape's sound tracks will yield 
only a low -fi mono signal, with left- and 
right -channel signals blended together, 
when played on a Beta VCR without the 
Beta Hi -Fi system. 

Which Way To Go? Beta VCRs 
equipped with Sony's new Beta Hi -Fi 
stereo recording system are expected to 
cost about $1000, which gives consum- 
ers an interesting alternative to digital 
audio equipment. At just about the 
same time Beta Hi -Fi VCRs are intro- 
duced (currently scheduled for May/ 
June 1983), the long- awaited CD (com- 
pact digital) audio disc players will also 
be appearing in the U.S. marketplace, 
priced at $800 to $1200, depending on 
features. Digital audio processors, 
sometimes called PCM processors, that 
permit digital audio to be recorded onto 
video tape, have been selling for about 
$2000, which must be added to the price 
of the VCR. Totalling all the figures, it's 
obvious that it would currently be far 
less expensive to record high -quality au- 
dio signals using the new Beta Hi -Fi sys- 
tem than to record in the digital -audio 
medium. 

Of course, digital audio has a definite 
edge over Beta Hi -Fi in terms of pub- 
lished specifications, but in terms of ac- 
tual audible performance, it hardly mat- 
ters if one audio medium offers 80 dB 
(Beta Hi -Fi) of dynamic range while an- 
other offers 90 dB (digital audio). Both 
figures are several orders of magnitude 
better than what the best present -day 
LP records or analog tapes can provide. 
It's also difficult to hear the difference 
between the 0.3% harmonic- distortion 
level specified for Beta Hi -Fi and the 
0.03% figure claimed for digital -audio 
systems. And Beta Hi -Fi's 0.005% wow 
and flutter is, for all practical purposes, 
as inaudible as the unmeasurable level 
claimed for the new digital audio discs 
and PCM tape systems. 

In sum, Beta Hi -Fi may well prove to 
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CONVENTIONAL 
AUDIO TRACK 

VIDEO TRACKS 
WITH AFM AUDIO 

I CONTROL 
~TRACK 

Fig. 3. Audio "r -f" carriers are recorded on video tape 
using same tape heads that record picture information. 

be a serious challenger to digital audio 
in the months and years ahead. Even if 
you were to ignore the video side of Beta 
and use a new VCR equipped with Beta 
Hi -Fi for only audio recording, the cost 
might well be justified in terms of the 
audio quality than can be achieved with 
this new system. Adding the video re- 
cording capability might well make it 
possible for the Beta -format VCR, long 
the underdog in the VCR race, to catch 
up with its faster -selling VHS -format 
competition. 

When queried if FM sound tracks 
could be used in VHS VCRs, several in- 
dustry experts initially answered in the 
negative. As presently designed, they 
pointed out, the VHS system doesn't 
lend itself to this approach because 
there's little or no free spectrum space 
between chroma and luminance signals 
(Fig. 4). While luminance could be 
shifted to make room for the sound 
tracks, this would limit brightness and 
degrade picture quality. It would also 
eliminate compatibility with current 
VHS hardware and software. 

Just as the experts finished explaining 
why the VHS system couldn't support a 
sound system similar to Sony's Beta Hi- 
Fi, Matsushita Electric Co. and JVC 
demonstrated at last fall's Tokyo Elec- 

tronic Show a "hi -fi" version of the 
VHS system after all. According to re- 
ports from Japan, the VHS hi -fi system 
is conceptually similar to Sony's Beta 
Hi -Fi system. That is, FM carriers are 
recorded onto and read from the video 
tape by helical scanning. Dynamic 
range is claimed to be 90 dB, and fre- 
quency response, distortion, and wow 
and flutter figures are said to match 
those of the Beta Hi -Fi system. No mar- 
keting plans for the VHS hi -fi VCR 
were disclosed, but there were indica- 
tions that the new system would retain 
the existing linear stationary-head track 
at the edge of the tape, in addition to 
new FM sound carriers, to insure com- 
patibility with other VHS VCRs. 

In Closing. Consumers are the real win- 
ners in the battle between Beta and 
VHS. Timing for better video audio 
couldn't be better. At the very least, 
we'll get the opportunity to obtain a bet- 
ter audio product than has heretofore 
been available at moderate price. And 
on the video end, we'll already be geared 
up to take advantage of this form of 
high -quality stereo audio at around the 
same time the FCC is slated to finally 
approve stereo audio for TV 

O broadcasting. 
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Fig. 4. Frequency allocations of signals in VHS VCRs 
make it difficult to add extra audio carriers. 
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TURN YOUR 
COMPUTER INTO A 

FULL - BLOODED WORD 
PROCESSOR. 

CAW 
© 1983 Quick Brown Fox 

VIC 20'" and Commodore 64'" users, 
something very clever is lying in wait for 

you. It's called Quick Brown Fox:' 
Quite simply, Quick Brown Fox is the 

quickest, easiest to learn, user- friendliest- 
and most versatile -word processing 

software running. 
Take a look at some of these crafty features. You 

get full editing, even on standard displays. (The Fox supports most 
80- column boards too.) You get automatic reformatting of edited 

text, not the tedious paragraph -by- paragraph runaround. There's more. 
You get single -key operation, text moving, boilerplating, tab and 

margin settings, right justification, proportional spacing. You get in- 
telligent software that uses less computer memory. (That's how come 
it even works with an off- the -shelf VIC 20.) You also get compatibility 
with a wide range of printers -plus plenty more. 

And you get it all for only $65. Doesn't that make you want to trot 
through your texts with a Quick Brown Fox? 

QUICK BROWN FOX'" 
Call or write for more details: 

548 Broadway, New York, NY 10012 (212) 925 -8290 
Dealer Inquiries Invited 
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KYOCEReVS MODEL 8-651 

Stereo Receiver with 
MOSFET POWER OUTPUT 

CYBERNET's Kyocera Model R- 
651 AM /FM- stereo receiver com- 

bines a digitally synthesized tuner with 
a high -quality MOSFET- output ampli- 
fier. Output power is conservatively rat- 
ed at 65 watts /channel into 8 ohms, 20 
to 20,000 Hz, at no more than 0.015% 
THD. The preamplifier section features 
a highly flexible tone control system de- 
scribed in Cybernet's literature as a 
"parametric equalizer." 

Including its walnut wooden side 
panels, the receiver measures 18" W X 
143/,6 "D X 53 /16 "H and weighs 25 lb. 
Suggested retail price is $740. 

General Description. Most of the re- 
ceiver's less frequently used controls are 
located behind a full -width door that 
hinges downward at the bottom of the 
front panel. Pressing one end of the 
door allows it to unlatch and provide ac- 
cess to the hidden controls. 

In the center of the gunmetal grey sat- 
in- finished control panel is a display 
window. Behind this window are a digi- 
tal- numeric display for tuned frequen- 
cy; bargraph displays for monitoring 
signal strength and peak audio output 

power (separate for each channel); and 
STEREO, IF NARROW, and STATION 
LOCK indicators. The left half of the 
panel is relatively blank, containing 
only the pushbutton POWER switch and 
a smaller pushbutton DISPLAY switch 
for selecting X 1 or X 10 sensitivity for 
the audio output power bargraph 
meters. 

Directly to the right of the display 
window are seven flush -with -the -panel 
touch switches that provide instant ac- 
cess to any one of up to seven each user - 
programmable AM and FM stations. 
(A separate MEMORY PROGRAM switch 
is provided for actual programming.) A 
memory system in the tuner section can 
store the user -selected station frequen- 
cies for instant recall. 

Other touch panels are provided for 
UP /DOWN scan tuning, SCAN HOLD 
tuning, and AUTO /MANUAL tuning 
modes. At the extreme right of the front 
panel are similar touch panels for select- 
ing program source -PHONO, AM, FM, 

AUX, TAPE 1, and TAPE2; COPY switches 
for dubbing from either tape deck to the 
other; and a -20 -dB AUDIO MUTING 
switch. Between the two banks of touch 

panels is a vertical slide -type VOLUME 
control. 

Behind the hinged door at the bottom 
of the front panel are five rotary con- 
trols, a number of small pushbutton 
switches, and a PHONES jack. A pair of 
rotary controls is provided for adjusting 
bass and treble characteristics accord- 
ing to LEVEL and frequency (Hz). The 
11- position detented LEVEL controls act 
like ordinary tone controls, whereas the 
HZ controls continuously vary the turn- 
over frequencies (100 to 500 Hz in the 
bass range and 2 to 10 kHz in the treble 
range). Although this is not, strictly 
speaking, a "parametric" equalizer ar- 
rangement (which provides indepen- 
dent control of the boost /cut frequency 
and the amplitude of the response 
change), it's far more flexible than con- 
ventional tone controls -including 
those that offer a choice of two or three 
different turnover frequencies. The re- 
maining rotary control is for adjusting 
channel balance. 

Switching functions include: SUB- 
SONIC and HIGH frequency filters, 
LOUDNESS compensation, STEREO/ 
MONO mode, and EQUALIZER IN /OUT 
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No wonder they call it the SUPERFONE! 

At Last -a Cordless Phone 
with TWICE the Range, Sound 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System-All This in a Phone 
Less Than an Inch Thick! 
The Super Fone is less than 1" thick. The base unit has a built -in speaker phone, 

a fully independent intercom and is 110 volt -220 volt switchahle. 

Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet. 

2. Some of them sound as though 
you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 

Range: 1500 Feet OR MORE! 
The SuperFone 650 uses state -of- 

the -art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb - and it stays superb, 1500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier - 
wave. 

Enormous Range 
We say the SuperFone 650 has a 

range of 1500 feet. 
Notice we didn't say "up to" or as far 

as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly half a mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 

Speakerphone, Intercom - 
Everything! 

SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 

First, the base station is a speaker 
phone. Touch a button and you can have 
a hands -free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 

30- Second Installation 
Plug your SuperFone 650 into any 

wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're ín 
business. 

Every component is heavy -duty, 
from the built -in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with it, giving you a range of a mile - or 
even more - you can have both for 
$319.95. (Or you can get the Super - 
Antenna alone for $79.95.) 

We Absolutely Guarantee! 
Use the SuperFone 650 (or any 

electronic instrument you acquire from 
us) for up to 30 days. Iffor any reason you 
decide not to keep it, return it for a 100% 
refund. 

The SuperFone 650 - $249.95 
The SuperAntenna - $79.95 
BOTH Phone and Antenna - $319.95 
Adapter for Muiti -Line phone - $39.95 

Add $4.50 per total order for shipping. 

CIRCLE NO. 17 ON FREE INFORMATION CARD 

New! 
MULT ILINE ADAPTER 

FOR BUSINESS PHONES 

If you have several lines, you can 
plug them into your SuperFone with this 
single adapter. 

The adapter costs $39.95. Nothing 
else is required to attach multi -line 
phones to one SuperFone 650. 

TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The SuperAntenna will give your 
cordless phone, regardless of snake or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 

4,e 

For instant service, if you have a VISA 
or MasterCard, call toll -free 24 hours 

a day, seven days a week: 

1- 800 -824-7888 
Ask for Operator 551. 

(in California: 1- 800 -852 -7777) 

The SuperFone 650, SuperAntenna, and 
Multi -Line Adapter are more electronic 

marvels from 

NEW HORIZONS 
Dept. CE6, , 1 Penn Plaza, Suite 100 

New York, NY 10119 
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KYOCERA RECEIVER 

switching. FM tuner buttons control 
muting, high blend, and NORMAL /NAR- 
ROW i -f bandwidth selection. Each of 
the two sets of speaker systems that can 
be accommodated by this receiver is 
controlled by its own pushbutton 
switch. 

On the rear apron of the receiver are 
the various signal inputs and outputs, 
insulated spring connectors for two 
pairs of speaker systems, two un- 
switched and one switched accessory ac 
outlets, and the antenna terminals. 
Binding posts are provided for an exter- 
nal AM antenna, supplementing the 
built -in hinged ferrite -rod antenna. The 
only FM antenna input on the receiver 
is a Type F 75 -ohm coaxial connector. 
A supplied matching transformer 
press -fits onto this connector and has 
screw terminals for a 300 -ohm twin - 
lead line. 

All cooling is performed inside the 
cabinet, leaving no external heat sinks 
visible. The MOSFETs in the output 
stages make intimate contact with a 
copper pipe that contains a refrigerant 
that transfers heat to a number of large 
fins. Ventilation openings in the top and 
bottom of the receiver permit free con- 
vection air flow to carry off the heat 
collected. 

Laboratory Measurements. The con- 
servative power ratings of the Model R- 
651 65 watts /channel receiver were evi- 
denced by its output power at clipping, 
which was about 81 watts /channel with 
both channels driving 8 -ohm loads at 
1000 Hz. The measurements into 4- and 
2 -ohm loads yielded readings of greater 
than 89 and 43.3 watts, respectively. 
Harmonic distortion at 1000 Hz into 8 

ohms measured about 0.006% to 
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0.008% from 1 to more than 70 watts 
and 0.012% at 80 watts, just before the 
onset of clipping. At 4 ohms, the distor- 
tion was 0.01% to 0.02% up to and be- 
yond 70 watts, reaching a maximum of 
0.027% at 80 watts. Into 2 ohms, the 
measurements were about 0.02% to 
0.03% up to 30 watts and 0.5% at 40 
watts. 

Dynamic power tests with a 20 -ms 
tone burst at 1000 Hz produced clipping 
outputs of 101, 133, and 80 watts into 8 -, 

4 -, and 2 -ohm loads. The 8 -ohm clip- 
ping headroom measured 0.94 dB, while 
dynamic headroom was 1.91 dB. 

MOSFETs are noted for their high- 
speed operation. This was reflected in a 
slew factor greater than 25 and very low 
IHF intermodulation distortion. With a 
mixed 18/19 -kHz test signal driving the 
amplifier to 65 watts, second- and third - 
order distortion components (1000 Hz 
and 17 or 20 kHz) were barely detect- 
able at the -97 -dB measurement 
"floor" of our test instruments. 

At rated output power, amplifier dis- 
tortion was in the range of 0.005% to 
0.01% over much of the audio band. It 

dB 

o 

lo 

-20 

30 

-40 

50 

-60 

7 

80 

_9 
0 10 20 30 40 50 60 

INPUT -dBf 

KYOCER4 R-651 

-T 

FM IUNE P SECTION 

AUDIO OUSP.UT 

(91B=1 VOLT) ' 
, - _ . . i .-MONO (2.2pV) SABLE SENSITIVITYp2,dBI 

-__' 
STEREO 

` ̀ ... 

THR.aSHOLD: 

.. 

2ß1.1 dB( (14µV) 

HD+NOI E 

.. 

0 

` - - 
. 5dB0 

MTONO: 

ST 
1.6d=f(2.7µµV) 

ERE. 37df(39'pV) 

I 

_ ' 
-- TEREO 

70 80 

Sensitivity and noise for the FM tuner section. 

reached 0.017% at 20 Hz and 0.014% 
at 20,000 Hz. Very similar results were 
obtained at half and one -tenth power. A 

1 -watt reference output level was 
achieved with inputs of 19 and 0.28 mV 
through the Aux and PHONO inputs, re- 
spectively, with A- weighted noise levels 
of -79 and -78 dB referred to 1 watt. 
Phono overload occurred at a high 175 
mV at low and middle frequencies and 
147 mV at 20,000 Hz. RIAA phono 
equalization was flat within 0.5 dB over- 
all from 60 to 20,000 Hz and was +1 dB 
at 20 Hz. 

The tone controls provided substan- 
tial response correction at the frequency 
extremes without affecting the mid- 
range. They could also be set to provide 
a more typical response adjustment in 
which much of the audible range was 
modified. Measured response curves 
confirmed the expected capabilities of 
this system. 

The loudness compensation boosted 
low frequencies only moderately and 
high frequencies hardly at all at reduced 
volume levels. Both audio filters had 
gradual slopes of 6 dB /octave, with - 3- 
dB responses at 50 and 2000 Hz. 

FM usable sensitivity measured 12 
dBf (2.2 µV) in mono. The stereo 
switching (and muting) threshold was 
about 28 dBf (13 p.V) and, in its high 
setting, 42 dBf (70 SV). We measured 
50 -dB quieting sensitivities of 13.8 dBf 
(2.7 p.V) in mono and 37 dBf (39 ,.V) in 
stereo. 

At a 65 -dBf (1000 -µV) input, tuner 
noise level was -77 dB in mono and 
-70.5 dB in stereo. Corresponding dis- 
tortion readings were 0.072% and 
0.19 %. Using 14- and 15 -kHz modulat- 
ing frequencies, our IHF IM distortion 
measurements for second- and third -or- 
der components were - 68 and - 65 dB 
in mono and stereo were - 55 and - 56 
dB. 

Frequency response in the FM sec- 
tion was flat within 1 dB overall from 30 
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to 15,000 Hz. Channel separation was 
nearly constant 50 dB ±2 dB, 30 to 1000 
Hz, and reduced smoothly to 27.5 dB at 
15,000 Hz. Capture ratio measured 
about 1.5 dB, AM rejection a good 66 
dB at a 45 -dBf (100 -1LV) input, and im- 
age rejection 65 dB. The 19 -kHz pilot 
carrier leakage was a low - 76 dB, and 
tuner hum level was -74 dB. In the 
NORMAL bandwidth mode, alternate - 
channel selectivity was only 37 dB, 
while adjacent -channel selectivity was 
2.8 dB. Signal- strength lights for the 
FM tuner came on at irregular spacings 
of 6 to 16 dB over a range of 16 to 1200 
µV, which encompasses most of the use- 
ful range of signal levels. 

In the NARROW bandwidth mode, al- 
ternate -and adjacent -channel selectivity 
dramatically improved to 74 and 9.4 
dB, respectively. Capture ratio in this 
mode was somewhat degraded at 2.6 
dB, and IHF IM distortion was slightly 
greater at - 60 to - 65 dB in mono and 
-43 to -49 dB in stereo. Other aspects 
of tuner performance weren't affected 
by the change in bandwidth. 

Frequency response of the AM tuner 
was down 6 dB at 40 and 2800 Hz. 

User Comment. This receiver proved 
itself to be above average in both perfor- 
mance and features. Although no single 
aspect of its design or performance is 
necessarily beyond that of other con- 
temporary receivers, the total effect is 
one of excellence. In our view, this re- 
flects a balanced design that ensures 
best performance for the largest number 
of potential users. 

A good example of this is the switch - 
able FM i -f bandwidth feature that 
makes the Model R -651 as useful under 
adverse reception conditions as in a 
more ideal situation. In our metropoli- 
tan New York location, NORMAL band- 
width (actually, quite broad compared 
to most tuners) was always adequate in 
rejecting alternate -channel interfer- 
ences. Significantly, degradation of tun- 
er performance in the NARROW mode 
was inaudible and insignificant. 

The receiver's tone controls are 
among the best we've ever encountered. 
If you know what you want to hear and 
have the patience to experiment, these 
versatile controls are very likely to pro- 
vide the desired results. 

The Kyocera line of audio compo- 
nents from Cybernet is a relatively new 
name in the U.S. marketplace, though 
the company was founded almost a 
quarter- century ago. If our experience is 
any gauge, it won't be one of those 
names that fails to achieve prominence 
as a supplier of high -quality com- 
ponents. - Julian D. Hirsch 
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How to use computers to 
teach math! 

COMPUTERS IN 
MATHEIKATICB: 

A SOURCE BOOK OF IDEAS 

Now that more and more math departments have access to a micro- 
computer, the problem becomes: How to use the computer effec- 
tively as a teaching aid? 

Here's where COMPUTERS IN MATHEMATICS can help you. 
This 224 -page book of reprints from Creative Computing magazine 
is a goldmine of learning ideas, problem - solving strategies, program- 
ming hints, puzzles, brain teasers, and much more! 

COMPUTERS IN MATHEMATICS covers nine subject areas: 
Computer literacy and computers 
in society. 
Thinking strategies and how to 
solve problems. 
Computer simulations and how to 
write them. 
Probability. 
Mathematical miscellany, from 
circular functions to differential 
equations. 

e Art and graphics and their relation 
to mathematics. 

e Computer Assisted Instruction 
(CAI). 

Programming style. 
Puzzles, problems and program- diagrams and ilustrations. 

ming ideas. 224 pp. 

In all, COMPUTERS IN MATHEMATICS contains 77 fascinating 
articles, over 200 problems for assignment, and nearly 100 programs. 
Edited and with a preface by David H. Ahl, Editor -in -Chief of 

Creative Computing, this immensely practical volume is an invalu- 
able classroom tool for teachers and students of all grades. 

8'w' x 11 ", softcover, 
hundreds of black- and -white 

USE THE COUPON TO ORDER YOUR COPY TODAY! 

I-Gpeat,,ive computing Dept. NA6B , 39 East Hanover Avenue 
Morris Plains, New Jersey 07950 

Please send me copies of COMPUTERS IN MATHEMATICS: 
A Sourcebook of Ideas, at $15.95, plus $2.00 postage & handling,* each. #12D 
CHECK ONE: El Payment enclosed $ (M residents add 5 % sales tax ) 

Charge my: American Express MasterCard Visa 

Card No Expire Date _ 

Signature 

Mr./Mrs. /Ms 

Address 
(please print full name) 

City State Zip 
'All foreign orders (except Canada and Mexico) add $3 

Lto 
postage and handling shown. Shipped air mail only. 

Apt 

Purchase orders under 
$50 not accepted. 

For faster service, call TOLL FREE 800- 631 -8112. (In NJ call 201 -540- 0445.) 

1 

J 
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COMPUTER VIDEO GAMES 

Hands -on Reviews 
of the latest 
Computer Game 
Software 

USING a "home" computer, 
you've likely already come to 

grips with the mass storage options. 
This generally means a choice or mix of 
tape cassette, mini -floppy disk, solid - 
state board, or even a hard disk. The 
cassette method has the virtue of being 
very affordable, of course, and is often 
employed with low -cost "starter" com- 
puters. Floppies, on the other hand, 
come higher, with disk drives costing as 
much or even double the price of the 
computer itself. 

Audio cassettes are cheap, but awful- 
ly slow. Typically, they take four or five 
minutes to load 32K of program 
material -if you're lucky and no error 
messages pop up on line 895 or wherev- 
er. When error messages do appear, you 
have to rewind and start the loading 
process all over again. So they're a real 
turnoff. In contrast, diskettes can load 
32K in a matter of six to eight seconds, 
and with a high degree of reliability and 
accuracy. But, oh, that first hardware 
cost if the computer itself is a cheapy. 

The news now is that you will soon 
have an alternative. The new format is 
called a "wafer," and it's a very distant 
cousin of the microcassette. The differ- 
ence is that it has been designed specifi- 
cally for use with home computers and, 

as such, has a lot of very special 
features. 

The medium is an endless -loop tape 
'/18" wide and housed in a minuscule 
cassette case that's a little smaller than a 
credit -card calculator (see photo be- 
low). The tape currently being used, ac- 
cording to Entrepo, Inc., the manufac- 
turer, is high -grade video tape slit to 
less- than -shoestring width. The oxide 
formulation may change in the future, 
but the size and convenience won't. 

Tape is available in lengths from 5 to 
50 ft., in 5 -ft. increments, and it's all cer- 
tified. It whizzes past the record/ 
playback head at 10 ips, and a 50- footer 
can hold up to 128K, says the manufac- 
turer. Here's the best part: suggested re- 
tail price for a data recorder for these 
wafers will be about $100 -only slightly 
more than the $75 or so that companies 
are asking for their house -branded data - 
cassette machines. 

Entrepo calls the hardware "Micro - 
drive," and the tapes are "Micro - 
wafers." They will retail in the $3 -to -$5 
range for blanks, and the hope is that a 
lot of software houses will adopt the 
Microwafer as another storage medium 
for their products so that the format has 
a chance to catch on. That 32K pro- 
gram mentioned will load in about 15 

seconds from a Microwafer -pretty im- 
pressive when compared with the 6 -to- 
8- second loading time for a floppy disk. 

Companies already committed to the 
wafer concept are Texas Instruments 
and Coleco. TI will be hitting the mar- 
ket soon with an add -on Microdrive as a 
companion piece for its Compact Com- 
puter 40 (possibly under a different 
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name). Coleco recently introduced its 
"Super Game Expansion Module #3" 
with Microdrive built -in and two free 
games on wafers -Super Donkey Kong 
and Super Gorf. The advertising claims 
that this module will provide "realistic 
arcade game play." Maybe it will, work- 
ing with the ColecoVision's basic 32K 
of RAM, which admittedly is a lot for a 
dedicated game -playing machine. 

Should you run out and buy one right 
now? Chances are, you can't! But be pa- 
tient. The drives will soon appear on 
dealer shelves. 

CHOPLIFTER! 

Diskette for Atari 400/800. 
Broderbund Software, Inc., 1938 

Fourth St., San Rafael, CA 94901 
(415- 456 -6424). $34.95. 

Graphics * * ** 
Gameplay * ** 
Sustained Interest * ** 
Type: Joystick action game. 
Memory required: 48K 

You're a helicopter pilot and have to 
rescue a number of hostages (or prison- 
ers, if you will) being held in various 
barracks buildings behind enemy lines. 
Take off in your trusty, heavily armed 

helicopter and try to save these men. 
The ones who can get out of their blast- 
ed -open barracks run to the chopper 
and climb on board with little urging 
when you land. 

But watch out! There are enemy 
tanks shooting at the chopper and at 
your hostages. Take off and turn 
through 90 degrees so you can drop 
bombs. You have to be low enough for 
the bombs to have any effect -but at 
this low altitude, the tank's fire can get 
you, too. It's an aggravating scenario, 
and those tanks are awfully hard to hit. 

The enemy fire does come in handy at 
one point. Explosions from enemy tank 
shellfire rip open other barracks build- 
ings, allowing the prisoners to escape 
and run for your chopper. Other ene- 
mies to be contended with are jet fight- 
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ers, which you can shoot back at, and 
next are drone air mines which home in 
on your chopper. They can also follow 
you back to your home base. 

This game is strictly joystick con- 
trolled with eye -hand coordination an 
important part of gameplay. If you hit 
the "BREAK" key, the game will pause 
so you can answer the telephone or na- 
ture's call, or just go get a cup of coffee. 
This is a feature that more and more 
computer games provide -but unfortu- 
nately, not all of them do. It's very dis- 
concerting to be deeply involved in a 
game -especially when you're racking 
up a good score -and have to abort it to 
answer the telephone. 

The difficulty level is quite high, and 
it will take a fair amount of practice to 
get through the tank and jet fighter 
waves to the point where you have to be 
concerned about the air -drone mines. 
Perhaps it also takes a certain amount of 
patience, because like all games, prac- 
tice is needed to get you into the expert 
category. Gameplay is interesting and 
frustrating. Just when you have a dozen 
or so hostages safely loaded on your he- 
licopter, you take an unlucky hit from a 
tank cannon and crash, losing all on 
board. 

DEMON ATTACK 
ROM Cartridge for Atari 

400/800. 
¡magic, 981 University Ave., Los 

Gatos, CA 95030 (408- 399 -2200). 
$39.95. 

Graphics * ** 
Gameplay * * ** 
Sustained Interest * * ** 
Type: Joystick action game. 
Memory required: 16K resident 

memory. 

This game won all kinds of awards 
last year in its Atari VCS game machine 
version, and it has lost none of the inter- 

est and excitement in its translation into 
Atari computer format. What is miss- 
ing, however, is any kind of improve- 
ment in graphics or addition of special 
features. After all, this is a computer, 
not a dumb game machine that has no 

built -in RAM or graphics capabilities to 
speak of. 

Yet it is part of the genius of the de- 
signers that the game graphics and 
gameplay were so good in the VCS ver- 
sion that unless you had already played 
that one extensively, you'd be en- 
thralled by what this game has to offer 
in the way of visuals and excitement. It 
can be played by one or two peo- 
ple -each with his own cannons and re- 
serve supply of spare shooters. The at- 
tacking waves of demons get progress- 
ively more difficult to destroy, and you 
get an extra cannon for each wave that 
you eliminate. Earn as many as you can; 
you'll need them later on as the demons 
get more demoniacal. 

Demon Attack has the ability to cap- 
tivate and hold interest for hours. 
There's even a version -like the classic 
Space Invaders -that lets you and your 
second player team up to destroy the at- 
tacking demons. You busily dodge de- 
mon bombs, and in later waves, laser 
blasts, as these super -stealthy creatures 
fly back and forth in random patterns 
that seem to defy your ability to lead 
them with your cannon fire and shoot 
them down. After a little practice, you'll 
find yourself starting to get their range, 
but just when you least expect, you'll get 
clobbered by a lucky demon hit. 

And with all this going on, there's 
also an electronic musical beat that 
keeps time to the demon wing -flap- 
ping -with a tempo that gets increas- 
ingly intense as the action heats up. Be- 
ware! This game is habit -forming. 

SOCCER 

ROM cartridge for Atari 400/800. 
Thorn EMI, 1370 Ave. of the Ameri- 

cas, New York, NY 10019 (212- 
977- 8990). $49.95. 

Graphics * ** 
Gameplay * ** 
Sustained Interest * ** 
Type: Joystick strategy /action game 
Memory Required: Minimum resi- 

dent (16K) 

Our British cousins have brought us a 
typically European game that is cur- 
rently enjoying a vogue on this side of 
the Atlantic as well. It's one of those re- 
alistic sports games that can be very fast 
and a lot of fun. It can be played by zero, 
one, two, three, or four players. 

If one person plays, you try to beat 
the computer (it's invariably better than 
you are). Two people can play against 
each other, and if you feel really lazy, 
you can set it so the computer plays 
against itself. I imagine that this last 
choice would be very good for parties 
and betting pools -not just betting on 

the first team to score, but also betting 
on how long it takes either team to make 
a goal. There are also nine difficulty lev- 
els available, but even the easiest one is 
darned tough! 

The game consists of two standard 
soccer teams of 11 players each. The 
screen is shown with a slight tilt toward 
the far side of the playing field to add a 
three -dimensional quality to the graph- 
ics. You play until the final buzzer 
sounds at the end of the time period that 

you select in advance: 10, 45, or 90 min- 
utes. We haven't graduated beyond the 
10- minute game length yet; maybe this 
tells you something about the frustra- 
tion level of the game. 

The playing field is too wide for the 
TV screen, so just one -third of it appears 
at any one time. The screen field scrolls 
horizontally to follow the action - 
much the same way a TV camera pans 
on a real playing field. This provides a 
nice, realistic touch to the gameplay. 

At first, it's hellishly difficult to learn 
how to keep your players from overrun- 
ning the soccer ball and how to kick it. 
Your joystick can control only one play- 
er at any one time, and when you press 
the "fire" button, control passes to the 
player nearest to the ball (in the com- 
puter's judgment). You may not always 
agree, and you may want to run some 
other player, but you have no choice in 
making this selection -a feature that I 

consider a definite drawback in the 
game program. 

Sound effects consist of just two 
things: the sound of the ball being 
kicked and the referee's whistle when a 
goal is scored or the ball goes out of 
bounds. Selection of the various game 
options is from a computer -like menu 
that appears at the start of the game. 
The cursor on the menu is joystick con- 
trolled, making selections easy and 
straightforward. 

For the uninitiated, the instruction 
booklet even includes a special section 
that explains the rules of soccer, the 
most popular sport on a worldwide ba- 
sis. Overall, this appears to be one of the 
better sports -type computer games on 
the market. It's incredibly realistic, and 
is just difficult enough to be a 
challenge. 
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Apple Computer Inc., 20525 Mariani Avenue, Cupertino, California 95014 Vol. I No. 2 

For the authorized Apple dealer nearest you. call 800- 538 -9696 (800 -662.9238 in California.) 

Fruitful Connections. 
There are more people in more 

places raking mare accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people - 
in hundreds of independent 
companies - you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBM's Wish List 
for 1984. 

But now we're coming out with 
our very own line of peripherals 
and accessories for Apple® Personal 
Computers. 

For two very good reasons. 
First, compatibility. We've 

created a totally kluge -free family 
of products designed to take full 
advantage of all the advantages 
built into every Apple. 

Second, service and support. 

Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard -disk and your 
Apple daisywheel printer. 

So if you're looking to expand 
the capabilities of your Apple II 
or III, remember: 

Now you can add Apples to 
Apples. 

Gutenberg would be proud. 
Old Faithful Silentype® has now been joined by New Faithfuls, the 

Apple Dot Matrix Printer and the Apple Letter Quality Printer. 
So no whatever your budget and your 

needs, you can hook your Apple to a printer 
thats specifically designed to take advan- 

tage of all the features built into your 
Apple. With no compromises. 

The 7x9 Apple Dot Matrix 
Printer is redefining "correspondence / quality" with exceptional legibility. 

With 144x160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality Printer, 
which gets the words out about 33% 
faster than other daisywheel printers 
in its price range, also offers graphics 
capabilities. See your authorized 

Apple dealer for more information and 
demonstrations. Because, unfortunately, all 

the news fit to print simply doesrit fit. 
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01453 Apple Computer Inc. 

A joy to behold. 
The new Apple Joystick II is 

the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 
With two firing buttons, it's 

the first ambidextrous joystick - 
just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8-way like 
some game- oriented devices) and 
full X/Y coordinate controL 

And the Joystick II contains 
high -quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty And a joystick forever. 



the creek 
without 
paddle? 

Or 1 t in space? Or down in 
the dun; ons? 

Wha -ver your games, you'll 
be happ to know that someone 
has fin y corne out with game 
paddle .wilt to hold up under 
blisteri g fire. Without giving you 
blisters 

Ap. e Hand Controller II 

game p. +dies were designed with 
one rec discovery in mind: 

Peopl: laying games get 
excited an can squeeze very, very 
hard. 

So we . de the cases extra 
rugged. We sed switches tested 
to 3,000, S t life cycles. We shaped 
them for h.. ing hands and placed 
the firing b tton on the right rear 
side for m. i um comfort. 

So yo 1 never miss a shot. 

A storehouse of knowledge. 
If you work with so much data and reliability, you need only store 

or so many programs that you find one word of wisdom: 
yourself shuffling diskettes con- Apple. 
stantly, you should take a look at 
Apple's ProFile " the personal 
mass storage system for 
the Apple III Personal 
Computer. 

This Winchester -based 
5- megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10 -times faster 
than a standard floppy 
drive. 

So now your Apple 
III can handle jobs once 
reserved for computers 
costing thousands 
more. 

As for quality 

_ 

Launching pad for numeric data. 
Good tidings for crunchirs of 

numerous numbers: 
Apple now offers a numeric 

keypad that's electronically and 
aesthetically compatible 
with the Apple II 

Personal Computer. 
So you can enter 
numeric data 
faster than 
ever before. 

The Apple 
Numeric Key- 
pad II has 
a standard 
calculator - 
style layout. 
Appropriate, 

because unlike some other key- 
pads, it can actually function as a 
calculator. 

The four function keys to the 
left of the numeric pad should be 

of special interest 
to people who use 
VisiCalc p Because 
they let you zip 
around your 
work sheet more 
easily than ever, 
adding and 
debating entries. 

With one 
hand tied be- 
hind your 
back. 
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VIC20 
(a real computer at the price of a toy) 

(when you buy 6 programs) 

You get the Commodore VIC -20 computer for only 
$134.00 when you buy 6 tape programs on sale for 
only $59.00. These 6 programs list for $100.00 to 
$ 89.00 You can choose one of three packs: 6 
games pack, 6 home finance pack, or 6 small 
business pack. The VIC -20 computer includes a full 
size 66 key typewriter professional keyboard, color 
command keys, upper /lower case, full screen editor, 
16K level II rnicrosoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read self teaching instruction book, connects to any 
TV, includes console case. 

33K COMMODORE VIC $159.00 
with 2% times more power 

You get the VIC -20 computer plus we expand the 
total memory to 33,000 bytes to give you 214 times 
more programming power. 

41K COMMODORE VIC $199.00 
with 4 times mon power 

49K COMMODORE VIC $249.00 
with 8 times more power 

40.80 COLUMN BOARD $99. 

A fantastic price breakthrough for VIC-20 owners on 
this most wanted accessory!! "Now you can get 40 
or 80 Columns on your T.V. or Monitor Screen." 
Plus we add a word processor with mail merge, 
electronic spread sheet, time manager and terminal 
emulator I! These PLUS programs require only 
8K RAM memory. 

TRACTION FRICTION PRINTER $299.00 
Comstar F/T deluxe line printer, prints 814x11 full 
size, single sheet, roll or fan fold paper, labels etc. 
40, 68, 80, 132 columns. Impact dot matrix, bi- direc- 
tional, 80 CPS. 

60K MEMORY EXPANDER $69.00 
Sixslot - Switch selectable - Reset button - Rib- 
bon cable. A must to get the most out of your 
VIC -20 computer. 

VOICE SYNTHESIZER $79.00 

Makes your VIC-20 talk, VOTRAX based plus 
features found only in $295 versions. GREAT BUY - DON'T MISS THIS SALE!! 

COMMODORE 64 
More power than Apple II at half the price) 

WE HAVE THE LOWEST PRICES - CALL USf 

$197.00 
(with factory rebate and software savings applied) 

TOP 10 ARCADE GAMES 
VIC-20 TAPE PROGRAM SALEM 

Rank Nam* 
1 Super Paratrooper (Fantastic) 
2 Exterminator. Plus 

(Better than Centipede) 
3 Cncket (Better than Frogger) 
4 Snackman (Better than Packman) 
5 Galactic Crossfire lyou m the middle) 
6 Ant, Matter Splatter (Nuclear °master) 
7 Bug Blast (Creepy) 

8 Bombs Away (Great) 
9 3.0 Maze Escape 

10 kra:y Kong 

BUY ANY FOUR - DEDUCT 10% MORE 

VIC -20 PROGRAMMING AIDS!! 
MN 

322 95 

22 95 

1595 

3.95 

Sale 
81995 
819.95 

31995 
315.95 

816.95 
$19.95 

816.98 

815.95 
$14 95 

81495 

Introducfion to basic programming 
(manual and tapes) 
Advanced basic programming 
I manual and tapes) 
Programmers reference manual 
1288 pages - you must have Ihre') 
Programmers easy reference card 
(fables !'sis drawings) 
VIC 20 Revealed 
1267 pages of VIC secrets) 
6502 Machine Language Assembler 
16K Programming cartndge 
(gives 400 more programming power - 
get 524 95 16K adventure game heel) 

1195 

24 95 

09.00 

PROFESSIONAL SOFTWARE 
Name Sake 

word processing pack 369.00 
complete Data Base pack 

(includes Mailmerge) (69.00 
Electronic spreadsheet pack 

like v,sicalc) S69Á0 
Accounting pack 

(personal d business) $49.00 
Programmers Helper $59.00 
Programming Reference guide $18.98. 
Basic Tutor $19.95 
Typing Tutor $19.95 

80 column BOARD 
80 characters per line on the screen at one time Im 
crudes word processing pack (list 589.00). complete 
data base pack (list $89 001. Electronic spreadsheet 
pack (list $89 001. ALL FOR ONLY $179 

We have over 300 Programs for 
the Commodore 64 Computer 

WE LOVE OUR CUSTOMERS 

You pay only $397.00 when you order the power- 
ful 64K Commodore 64 computer! We pack with 
your computer a VOUCHER good for $100 rebate 
from the factory when you send in your old 
Atari, Mattel, Coleco electronic game or com- 
puter. This includes Sinclair, Timex, Texas In- 
struments, VIC -20 computers and others!! PLUS 
we also include a $100 software COUPON FREE 
that allows you to buy PROFESSIONAL SOFT- 
WARE from the items shown in the center col- 
umn of this ad! Call us today (312) 382 -5244 for 
best prices and best service. 

PROFESSIONAL WORDPROCESSING 
PACKAGE 

This wordprocessor is specially designed for the 
Commodore -64 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur- 
sor and insert/delete key controls are used. Block 
movement and /or duplication, line insertion and /or 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 

COMPLETE DATABASE PACKAGE 
A user friendly data base system tnat makes in- 
formation easy to find and store. You can add, 
change, delete, and search for data. Print the in- 
formation on a printer in any format desired. When 
combined with the word processor pack you have a 

powerful merge program that allows custom 
documents and personalized mailing lists. List 
$89.00. 

COMPLETE ACCOUNTING PACKAGE 
(Home or Small Business) 

This general ledger program Is perfect for small 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran- 
saction and the computer will handle the other. All 
accounts are user defineable and will build for 1 

year, resulting in a file of all transactions by ac- 

count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. List 
$59.00. 

COMMODORE44 PROGRAMMERS 
REFERENCE GUIDE 

This is the In -depth guide that goes into the heart 

of the 64. All aspects of the basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore -64). Sale $16.95. 

LOWEST PRICES 15 DAY FREE TRIAL 90 DAY FREE REPLACEMENT WARRANTY 

BEST SERVICE IN U.S.A. ONE DAY EXPRESS MAIL OVER 500 PROGRAMS FREE CATALOGS 

Add $10.00 for shipping, handling and insurance. Illinois residents 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 
orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 
orders must be In U.S. dollars. 
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PROTECTO 
ENTERPRIZES (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382.5244 to order 
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SOLID-STATE "DISKS 
A user's hands -on experience 

1, witlr lightning -fast RAM memory drives 

By Craig Anderson 

OF THE various mass storage media available for 
microcomputers, magnetic floppy diskettes have 

proved to be the most popular. Hcwever, whsle floppy 
diskettes orer large storage capacity for a re_atively 
modest cost. they are by no means perfect. The most in- 
formation an 8" diskette can ;tore is about 1.2 
megabytes -and that assumes the data is stored on both 
sides of the diskette, in couble- density format with sin- 
gle- density, the potential storage is ..-- 
halved). Though 1.2 mega- 
bytes is a lot of storage, 
for large data 

bases (or even for holding coitents of a long book), 
more storage may ne necessary. In recent years, the 
problem of the floppy diskette's limited storage has 
been addressed very well by the hard disk, which can 
store 10, 20, 30, cr more megabytes of information. 

Another problem associated with floppy diskettes is 
media wear: in other words, themore you use a diskette, 
the faster it deteriorates. Little pieces of oxide flake off 

periodical y, and if this happens 
often enough, drop -outs in 

the magnetic medium 
can occur, thus 
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interfering with the integrity of the 
stored data. 

Still another problem is speed of 
operation. While floppy diskettes 
are hundreds of times faster than 
cassette interfaces, to retrieve data 
from a diskette (or to send data to 
the diskette), a head assembly must 
position itself over the correct sec- 

tion of the diskette. The diskette 
then rotates as the head reads (or 
writes) the information from vari- 
ous parts of the diskette. All this 
takes a certain amount of time, so 

during disk- intensive operations, 
the computer has to take a break 
while the disk system catches up. A 
"disk wait" or similar notice usually 
appears at the terminal under these 
conditions, and you generally need 

to refrain from working with the 
computer during disk waits. (Con - 
trollers using direct memory access 

or DMA techniques are faster, but 
still require occasional disk waits.) 

A few seconds may not seem like 
too much time, but over the course 
of a few weeks, disk waits definitely 
add up. And during long compiles, 
it's not uncommon to have a disk 
drive whirring away for 30 minutes 
or more at a time. 

Enter the solid -state disk drive 
(also called memory drive, or MD 

the popular CP /M operating sys- 
tem. The advantages claimed were 
lower media wear, virtual elimina- 
tion of the disk wait, and greatly in- 
creased speed of operation. 

But the spring of 1981 was a long 
time ago by computer industry 
standards -and if the solid -state 
disk drive is so useful, why doesn't 
every computer incorporate one by 
now? There are two main reasons: 
the first is that the MD is volatile, 
meaning that it loses its data when 
power is removed. Therefore, at the 
end of a computing session it's nec- 
essary to copy any files you want to 
keep from the MD over to a stan- 
dard floppy diskette or hard disk, 
since these mass storage devices re- 
tain their data even after power is 

turned off. The second reason is 

cost, since lots of memory costs lots 
of money. 

The first problem can be solved 
by using low -power memory with 
battery backup to implement the 
MD, and as the price of CMOS 
memory declines, this option will 
become more economically attrac- 
tive. The second problem is becom- 
ing less relevant as memory prices 
decline. So before too long, it's like- 
ly that solid -state disk drives will 
become available at prices that will 
be tempting to any microcomputer 
user. As a result, most computer 
owners will sooner or later have to 

...make it look like a disk 
drive to the computer. g g 

for short). At the 1951 West Coast 
Computer Faire, G & G Engineer- 
ing ran a CompuPro S -100 system 
with 1 megabyte of RAM. Shortly 
thereafter, they developed some 
software, based on a concept origi- 
nated by CompuPro, which format- 
ted th' system RAM to make it look 
just li e a disk drive to the comput- 
er. You could read to it, write to it, 
copy files from it to a regular floppy 
diskette, and generally treat it ex- 
actly like a disk drive running under 

face the question, does the increase 
in performance of the solid -state disk 
drive justify the cost? As we'll see, 

the answer depends mostly on how 
much you use your computer. 

Typical MD Products. My first 
MD was the CompuPro "M- Drive" 
package. This included 128K of 
CMOS RAM and a modified ver- 
sion of CP /M (supplied on diskette) 
that made it possible to format the 
RAM to look like a floppy -disk sys- 

tern to the computer. With this con- 
figuration, the M -Drive RAM 
could also be used as regular system 
RAM when M -Drive was not in 
use; however, the original M -Drive 
only worked with CompuPro 
computers. 

Shortly thereafter, SemiDisk 
marketed a competing product for 
S -100 computers which was simi- 
lar -but not identical to-M- Drive. 
The main difference was that 
SemiDisk was a dedicated I/O de- 
vice and could not be used as gener- 
al- purpose memory. Now Compu- 
Pro has replaced its original 
M -Drive package with the newer 
M- Drive /H, a 512K memory board 
using dynamic chips and it is con- 
ceptually closer to the SemiDisk. 
CompuPro M- Drive /H boards can 
be cascaded for up to 4 megabytes of 
storage, while the SemiDisk boards 
can be cascaded for up to 8 

megabytes of storage. SemiDisk 
also makes MD packages for the 
IBM -PC and TRS -80 Model II. An- 
other company, PION, makes MDs 
for Apple, TRS -80, SS -50, and S- 

100 systems; and there are also MD 
packages available from other com- 
panies for other computers (such as 

the Atari 800). 
The Disk -Less" computer from 

SD Systems, Dallas, TX, is a Z80A- 
based, S -100 (IEEE 696) computer 
that has 256K bytes of main memo- 
ry and from 256K bytes to 1M byte 
of MD. No floppy disk is usually 
provided with this machine. (How- 
ever one can be used for software 
loading.) Normally, the programs 
are contained in ROMs. These 
ROM "firmware" chips are mount- 
ed on a ROM board that can hold a 

total of 16 2764s or 16 2723s 
EPROMS. This socalled Romdisk 
contains the program material. 

At this time SD Systems has only 
provided the CP /M -Plus system 
and BASIC. However they are now 
contracting to provide a full range 
of applications such as word pro- 
cessing, accounting, and electronic 
spreadsheet programs in ROM. An- 
other major application of MD is 

for the briefcase and handheld corn - 
puters. These use CMOS memory 
which is kept "alive" because the 
memory is not de- energized when 
the computer is "shutoff ". Instead, 
the re- chargeable NiCd batteries 
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keep the program material in RAM 
until the machine is turned on. 

This is a form of MD that will be 
very popular as the use of portable 
computers increases. 

MD Computing Session. First, 
the RAM must be formatted to look 
like a disk drive. This is done either 
manually by the operator or auto- 
matically by the computer when 
booted, depending on the particular 
model of MD. 

Second, the files to be worked 
with must be copied from floppy 
diskette to the MD. I typically copy 
over word -processing and spelling 
checker software, along with any 
text files I want to process. 

Third, standard CP /M com- 
mands are used to make the MD the 
current drive. Applications soft- 
ware can then be called, and com- 
puting can begin. 

Finally, when a computing ses- 
sion is complete, any text files are 
saved back over to floppy diskette. 

Before continuing, I should ex- 
plain a little bit about how I use my 
computer. Being a free -lance writer, 
virtually all my time at the comput- 
er is spent processing words. So, in 
some ways my work is not as disk - 
intensive as other ways of using a 
computer. But that doesn't mean I 
don't get a little irritated when disk 
waits do occur. For example, with 
my high -speed system, it takes 
about 8.5 seconds to save five pages 
of double- spaced text onto disk. 
This event usually occurs every five 
to ten minutes or so while writing. 
Thus, during the approximate hour 
it takes to write those five pages, I'll 
have spent at least one minute in 
disk saves. That may not sound like 
much, but then consider the time it 
takes to jump from the beginning of 
a text file to somewhere else. The 
process of saving a piece of text, and 
then getting back to where I left off 
writing, takes about 11 seconds. 
This also occurs several times dur- 
ing the course of writing, adding up 
to about another minute. 

Block moves also take a fair 
amount of time, and some instruc- 
tions must be fetched from the disk. 
If your software displays "help" 

messages on the screen, these re- 
quire more disk waits as they are 
read from the diskette. Rejustifying 
text often requires disk waits as 
well. 

When you add up all of these op- 
erations, you find you can easily 
spend 5% or more of your time 
watching the disk wait mess- 
age -even with a fast disk control- 
ler. What's more, toward the end of 
an editing session, changes typically 
become smaller, where you're sim- 
ply altering a word or two here and 
there. It can be very frustrating to 
take a second or less to enter a 
change, and then wait much longer 
for the disk drive to register that 
change onto the diskette. 

With an MD, though, these waits 
become a thing of the past. When I 

invoke my word processor, there's 
no delay -no wait at all. Before you 
can even blink your eyes, the no -file 
menu is up on the screen. The only 
limiting factor on your system speed 
at this point is the transfer rate of 
your terminal (the rate in kilobaud), 
since everything in the computer 
happens, for all practical purposes, 
instantaneously. 

Believe me, it takes a little while 
to get used to this instant response. 
You call up a file to edit and -it's 
right there! No delay, no disk 
sounds, no disk wait. Save the file, 
and you're right back at the begin- 

message on the screen that lets you 
know how much of the text has been 
compared with its internal dictio- 
nary. With a standard disk drive, 
you hear the disk whirr around and 
watch the "percentage of text read" 
increase until the entire text has 
been proofed. With an MD, those 
percentages just fly by -it seems to 
take only a second or two to read a 
lengthy text file. And, you not only 
save time while the computer 
proofs, but the time required to in- 
voke the program (and the time re- 
quired to mark changes in the text 
file) are cut drastically. Thus, you 
can easily save a minute or two 
while proofing a document, and 
save even more time if you need to 
proof it several times. 

Cost -Effectiveness. As of this 
writing, the CompuPro 512K M- 
Drive/H lists for $1895, while the 
SemiDisk 512K board (which in- 
cludes battery backup capability) 
lists for $1995 (1- megabyte model 
for $2995). Axlon's Ramdisk (re- 
viewed in this issue) is priced at 
$1395. Since we're talking about a 
significant financial investment, the 
question arises whether an MD is 
cost -effective. 

As far as I'm concerned, the real 
question of whether or not some- 
thing is worth its cost is whether it 
can pay for itself. If adding some- 

You spend 5% of time watching 
the disk wait message." 

ning again. Jump to the end of a file 
or a place marker, and you're there 
immediately. When you want to 
move a block of text, it's moved as 
soon as your fingers are off the 
keyboard. 

Since I also edit a magazine 
where all text is entered into either 
my computer (or its clone in anoth- 
er location), I'm a devotee of proof- 
ing programs. These run much 
more efficiently with an MD. For 
example, SuperSpellguard has a 

thing to a computer saves you 
enough time to justify the cost of the 
addition, it's worth investigating. 
For example, since using an MD 
saves about 5% to 10% of each 
hour, and if your time is worth $50 
an hour, that translates to a savings 
of about $3 to $4 per hour. Thus, in 
500 hours of operation the MD es- 
sentially pays for itself. Note that 
500 hours isn't that much when you 
spend four to five hours daily in 
front of a computer (around four 
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months of operation, in my case). 
For those who use lots of disk- inten- 
sive operations, the time (and mon- 
ey) savings would be that much 
more substantial. 

Once you have a solid -state drive, 
you begin to understand how those 
seconds tend to add up- especially 
when you don't have to watch them 
adding up any more! Of course, you 
do have to spend some time doing 
things you normally wouldn't have 
to do with a floppy diskette (format- 
ting the memory, saving on to disk 
at the end of a session), but that 

amount of time, compared to the 
overall amount of time saved, is 
negligible. 

Media wear is also a consider- 
ation. I have noticed that my post - 
MD diskettes look a lot newer than 
my pre -MD diskettes. 

Finally, there's something psy- 
chologically satisfying about not 
having to wait for the computer. 
Computers should be transparent. 
When you say "save," it should 
save, not say "Let's see now 
... flash the disk wait message on 
the screen ... just a moment 
here ... 1 et me position my 
head ... okay, there we go ... all 
right now, back to work." The less 

interference there is between opera- 
tor and machine, the better. 

To this author, the solid -state 
disk drive is definitely the wave of 
the future. It's probably only a mat- 
ter of time before most computers 
have some kind of solid -state disk 
drive, if for no other reason than 
that memory costs are going to drop 
faster than disk drive costs. In the 
meantime, if you thought the MD 
was too expensive to justify, think 
again. I was amazed at how many 
seconds an MD can save, and how 
fast those "few" seconds add up. In 
fact, it's entirely possible that your 
business application can't afford not 
to have a solid -state disk drive. 0 

A hard look at 2. Axton's Ramdisk 320 

By Alexander Marx 

THE Ramdisk 320' is a new 
product for the Apple comput- 

er from Axlon, Inc. (170 Wolfe Rd., 
Sunnyvale, CA 94086), a manufac- 
turer of products for the Atari com- 
puter for several years. The Ram - 
disk 320 uses solid -state memory to 
emulate a disk drive. Since this 
eliminates any mechanical or mov- 
ing parts, the speed of doing any 
disk operations is dramatically in- 
creased. There are also no floppy 
diskettes and reliability is thereby 
improved. 

General Description. The Ram - 
disk includes a box about the size of 

a standard Apple disk drive, paint- 
ed to match the Apple's color 
scheme. This small package con- 
tains 40 64K memory ICs and pro- 
vides 327,680 bytes of RAM (320K 
bytes of user memory). It also con- 
tains a battery backup system to 
protect memory against blackouts 
or brownouts. The battery, which is 
automatically recharged when the 
Ramdisk is on, will supply power 
for about three hours. A memory in- 
terface card with controller chips 
and a static RAM connects the sys- 
tem to the Apple. 

The memory is configured to look 
like two conventional Apple disk 
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drives. There are some differences, 
however. An Apple drive is divided 
into 35 tracks. (A track is like a 
record groove, as you know, but is 
laid out in concentric circle rather 
than in one long spiral.) Each track 
is divided into 16 sectors (in DOS 
3.2 there are only 13 sectors) and 
each sector can hold 256 bytes of 
data. 

The Ramdisk is set up the same as 
a disk drive except that there are 40 
tracks. The capacities of the Ram - 
disk and the Apple disk drive are 
compared in Table I. The Ramdisk 
system normally allows use of just 
35 of the 40 tracks. This is to main- 
tain compatibility with Apple's 
DOS. A utility program is supplied, 
however, to permit use of the extra 
space. 

A three -ring binder contains a 63- 
page manual and two floppy disks. 
One disk is for normal BASIC use 
on an Apple with DOS 3.3. The oth- 
er disk contains programs to allow 
an Apple Pascal system to interface 
with the Ramdisk. 

Included on the standard disk are 
two limited data -base programs. 
One is a small directory program 
and the other is a small file -card- 
type program. Each program has its 
own separate manual, which is in- 
cluded in the binder. 
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The Ramdisk requires the follow- 
ing equipment: 

Apple II or Apple II +. 
Apple Disk II with controller. 
Apple DOS 3.3. 

The Ramdisk can be used with only 
one disk drive in the system. A sec- 
ond disk drive is required only if 
Pascal is being run. 

Installation of the Ramdisk Sys- 
tern Interface is straightforward 
and is outlined in the manual. The 
instructions, however, may be too 
technical for the neophyte. In this 
case, a person unfamiliar with the 
ways of the Apple slots would be 
wise to seek the assistance of some- 
one who is. 

The card installs in slot 4, and the 
cable, which has been connected to 
the card at the factory, is lead out 
the back of the Apple. The control- 
ler for the normal Apple drive or 
drives remains in slot 6. After the 
initial setup, however, the Ramdisk 
can be configured to go in any slot, 
including 6. 

The entire Ramdisk system, in- 
cluding the interface card, is pow- 
ered from the Ramdisk's main unit, 
which is plugged into a standard ac 
outlet. There are instructions in the 
manual for converting the system to 
220 V ac. A small slide switch in the 
back of the Ramdisk turns on the 
power for the unit. 

On the front panel there are five 
LEDs (three on the left and two on 

TABLE I- COMPARATIVE CAPACITIES 

Ramdisk Apple 
Drive 1 Drive 2 Drive 1 Drive 2 

Tracks 40 40 35 35 
Sectors 16 16 16 16 
Bytes 163,840 163,840 143,680 143,680 

USE lights on the standard Apple 
drives. 

To initialize the Ramdisk, the 
System Disk is inserted in the Apple 
drive connected to slot 6 and boot- 
ed. This, in turn, loads a modified 
DOS into the Apple and copies the 
entire disk (including DOS) into 
drive 1 on the Ramdisk. The user is 
then asked if he wants to initialize 
the second drive on the Ramdisk. 

The Ramdisk is now active and 
can be used as a pair of normal disk 
drives. 

Operation. The Ramdisk card nor- 
mally is installed in slot 4 and is 
accessed by using the standard DOS 
commands. DOS can be booted 
from the Ramdisk by typing PR#4. 

Running some simple bench- 
marks on the system showed the 
Ramdisk to be unbelievably fast in 
certain disk operations, but it also 
has some marginal differences in 
other ways. Commands like CATA- 
LOG, DELETE, LOCK, and UNLOCK 
are so fast as to appear to be instan- 
taneous. The speed even rivals a 
hard disk. 

I timed how long it took to LOAD 
and SAVE a 51- sector BASIC (ap- 

ee The speed rivals 
a hard disk. gg 

the right) to show the status of the 
system at all times. On the left, the 
LEDs are labeled POWER (to indi- 
cate when the power is on), BAT- 
TERY (ostensibly to indicate when 
the battery is switched on), and 
CHARGE (to show that the battery is 
being charged). On the right, the 
lights are labeled i IN USE and 2 IN 
USE, to indicate which drive is being 
accessed. These are similar to the IN 

proximately 13K bytes) and a 51- 
sector binary file. Table II gives the 
results for the BASIC files. Times 
for the binary file were almost the 
same. 

There is a 3 -to -1 speed difference 
with the Ramdisk. I took advantage 
of this speed to assemble some long 
programs with an Apple Toolkit 
Assembler, which uses the disks ex- 
tensively. I was very pleased with 

the high speed at which the assem- 
bly took place. 

Running benchmarks with data 
files, though, was a different story. I 
ran both random access and sequen- 
tial file timings and found that the 
speeds were not as different as they 
were in LOAD and SAVE. My pro- 
grams wrote 1000 records to the 
disk and then read them back into 
the Apple. The time differences be- 
tween reading and writing were 
negligible as shown in Table III. 
The ratio in both cases is close to 1.2 
to 1, less than half the speed advan- 
tage of the other operations. The 
manual observes that the sequential 
file operations would be slow and it 
gives a demonstration program us- 
ing a fast loader program supplied 
on the System Disk. Using the fast 

TABLE II -LOAD AND SAVE 
TIMES FOR BASIC 

Load 
Save 

Floppy disk 
(seconds) 

14 
17 

Ramdisk 
(seconds) 

5.0 
4.5 

loader yielded a read time of 2 sec- 
onds for 1000 sequential records. 
That's correct, 2 seconds! 

The Software. The software sup- 
plied on the Ramdisk DOS System 
Master diskette provides several 
utilities to make it more useful. The 
Select utility permits modifying the 
Ramdisk operating system so that it 
can automatically transfer files 
from a floppy disk onto the Ram - 
disk upon booting. To create a turn- 
key disk, it is necessary to place a bi- 
nary file on a disk called 
"Ramdik1." When this program is 
BRUN, it connects the Ramdisk to 
the Apple's DOS. Otherwise DOS 
will not recognize the Ramdisk. 
Other utilities permit testing the 
Ramdisk's memory either a byte at 
a time or at the sector level. 
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If the user has the programming 
skills, the Extra4OK utility gives 
five extra tracks on each drive (an 
extra 20K per drive). The utility 
does not provide standard access to 
the extra memory, but requires that 
the user be able to specify the area of 
memory to save and the location in 
the extra space to be used. This 
might be useful to those doing cus- 
tom programming, but is fairly use- 
less in general. 

When the Apple's DOS is modi- 
fied to accept the Ramdisk system, 
it also gets some added functions. 
These include one that will copy an 
entire disk form, either the Ramdisk 
to a floppy or vice versa. It can be 
called from BASIC by typing " &" 

TABLE Ill -WRITE AND 
READ TIMES 

Random 
Sequential 

Floppy Disk 
(seconds) 

66 
38 

Ramdisk 
(seconds) 

55 
30 

or CALL 1013. The slot and drives 
for each device can then be specified 
and the utility runs quickly through 
the disk. This function is available 
off the Ramdisk System Disk with 
full prompting under the name 
RDCOPY. But the version in DOS 
could be used in a user -written 
program. 

Another built -in function is the 
ability to toggle the Ramdisk DOS 
on and off. This is useful in initializ- 
ing a floppy without having it con- 
tain the Ramdisk modified DOS. 

The other two useful programs 
on the System Master are the Direc- 
tory and the Mini -Base Phone 
Book. The former permits storing, 
retrieving, and sorting over 3200 
records. The system works at light- 
ning speed and can find any record 
in about two seconds. The system 
could be easily used as a replace- 
ment for a rotary type of card file in 
a small office. What's more, the sys- 
tem can print and sort the entries. 
The sorting works very well and is 
also very fast. 

An entry can be searched by do- 
ing an exact match on a given field 

or by using wild cards to make 
broad matches. On exiting the sys- 
tem, the program provides the op- 
tion of saving the files onto a floppy 
disk for backup. The system can 
also be set to boot from floppies and 
load both the program and the data 
into the Ramdisk. 

The program is limited, though, 
not only by its capacity, but also be- 
cause the fields are preset and not 
really changeable. Moreover, the 
entry is filed by the first letter of the 
first field. These "groups" are fixed 
at a pre -defined number. That is, 
"A" can have 128 entries, while "J" 
can only have 84. 

The Mini -Base Phone Book is a 
similar program. It provides fea- 
tures such as report generation and 
the ability to use multiple files. 
However, the records are limited to 
six fields and 200 records per file. 
Up to five files can be stored on a 
disk. This program seems to be bet- 
ter suited as an example of how to 
use the features of Ramdisk. A tuto- 
rial is even provided on how the 
program works with a function -by- 
function breakdown. 

A second disk is supplied to allow 
the Ramdisk to interface with Pas- 
cal. Since I am not overly fluent in 
Pascal, I did not do much timing of 
the Ramdisk using this language. In 
fact, the manual does not really go 
beyond installing the drivers needed 
to have Pascal access the Ramdisk. 
The Pascal disk contains a program 
that's menu -driven. This makes it 
fairly simple to modify the Pascal 
disks for Ramdisk operation. Some 
quick checks indicated that the Pas- 
cal system also gained the same 
benefits as the DOS 3.3 system. 

Although the Ramdisk per- 
formed flawlessly and even better 
than expected, I found one large de- 
fect in the whole system. It isn't a 
fault in the Ramdisk or its soft- 
ware- rather in what it might be 
used for. A perfect use would be 
storing large electronic spreadsheet 
files (such as Visicalc). Unfortu- 
nately, this can't even be attempted. 
Visicalc is sold as a "protected" 
program, which means that not 
only can't it be copied, it can't be 
modified. As Visicalc loads its own 
DOS into memory, it clobbers the 
Ramdisk DOS. Since the Visicalc 
DOS can't be modified to accept the 

Ramdisk, it sits idly by. The only 
way to use protected programs on 
the Ramdisk is to make an unpro- 
tected copy or use a hardware copy 
device. 

Conclusions. I found the Ramdisk 
to be a well- engineered product as 
well as one that functioned flawless- 
ly. Using the Ramdisk on a few pro- 
grams that were very slow because 
they were disk bound, like my as- 
sembler, convinced me that the 
product has genuine value. For the 
first time, I enjoyed writing and as- 
sembling programs, knowing that 
the Ramdisk would make it run like 
greased lightning without a lot of 
disk waiting time. 

The software supplied with the 
system performed well and was gen- 
erally user friendly. 

The manual was not completely 
satisfactory, though. I felt that it 
was on the skimpy side in many 
places, like the Pascal section, and 
bogged down in others. The manual 
does have good points. It includes 
information on interfacing the 
Ramdisk into DOS, what memory 
locations it uses, and program list- 
ing of some of the utilities supplied. 
It's also largely written in English 
rather than the Computerese that is 
used in so many of today's instruc- 
tion manuals. 

The Axlon Ramdisk's suggested 
retail price ($1395) puts it near the 
range of a 5- megabyte Winchester 
hard disk. This may make it seem 
expensive, especially since it has 
only 320K, but there are no worries 
about head crashes and data loss 
trying to back up 5 megabytes of 
hard disk onto 36 floppies. A per- 
sonal complaint of mine is not with 
the Ramdisk but with today's soft- 
ware, which won't recognize the 
Ramdisk (or a hard disk) or allow 
easy modification to do so. I can 
only hope that the software authors 
will at least allow the option of us- 
ing a Ramdisk. 

In conclusion, if I were writing 
assembly language programs for a 
living, I certainly would feel more 
than justified in investing in the 
Ramdisk, which is an excellent 
product. The same would be true in 
using or writing software that can 
be easily modified to accept 
Ramdisk. 
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GUARD PRECIOUS 
CØMPONEN1S 

Overload 
Daivage 

A single IC provides extra 
protection for a variety of 
electronic circuit devices 

By Harold Wright 

VOLTAGE regulators such as 
those used in many electronic 

circuits require a much higher 
source voltage than what they deliv- 
e- as a regulated output. If such a 
regulator fails, it is quite possible 
that its output will increase to a di- 

sastrously high voltage for 
the components it is 

supplying. For in- 
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1. The basic overvoltage circuit (A) using an MC3423 for power supplies between 4.5 and 36 V. 

The curves at (B) show how R1 can be used to adjust the trip point. 

stance, such components as the 
Intersil 7107 V/F converter is rated 
to operate normally at ±5 V, with 
±6 V being an absolute maximum. 
Thus, if the power supply fails and 
the voltage rises above the maxi- 
mum, this expensive chip will be de- 
stroyed. Consequently, it is advis- 
able to check the spec sheets of the 
ICs you are using. Then check your 
power supply; and, if necessary, 
provide some means of overvoltage 
protection. 

Very few experimenter circuits 
(and not much commercial equip- 
ment) have overvoltage protection; 
and except for having fuses, not 
many automotive electronic items 
are protected in this manner. The 
overvoltage protection schemes 
shown in this article can be applied 
to existing (or planned) circuits and 
will work with both line -powered 
and mobile equipment, including 
those operating from the vehicle 
battery /alternator system. 

The circuits to be discussed are 
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designed around the MC3423 Over - 
voltage Protector (OVP). The basic 
circuit, used for power supplies be- 
tween 4.5 and 36 V, is shown in Fig. 
1A. When ICI is triggered through 
pin 2, pin 8 goes high. This triggers 
SCR 1 through resistor Rg. The 
SCR then acts as a short circuit 
across the power supply, causing 
the fuse to blow and remove power 
from the load. This approach is 
called a "crowbar." 

The trigger level is determined by 
the ratio of R1 to R2. As shown in 
Fig. 1B, R2 is fixed at 2.7 kilohms 
and the value of RI can be scaled 
from the graph. To permit precise 
adjustment of the trip point, RI can 
be divided into two compo- 
nents -one a fixed resistor and the 
other a multi -turn trimmer potenti- 
ometer. The total value of the fixed 
resistor and half the value of the 
trimmer potentiometer add up to 
the value of RI as determined by 
Fig. 1B. Thus, the trimmer potenti- 
ometer can be set slightly above or 

RG(MIN)` 
if VCG <IIV 

30 

below the desired trip point. To pro- 
tect a 5 -V TTL supply, for example, 
make the variable trimmer 1 kilohm 
and the fixed portion 3.3 kilohms. 
Set the trip point to 6 V, a safe value 
for TTL. 

No type number is given for 
SCR1, since it depends on the value 
of the protective fuse, Fl. Select an 
SCR whose turn -on current exceeds 
the value of the fuse so that, when 
the SCR is turned on, it will take 
sufficient current to blow Fl. Gate - 
current limiting resistor, Rg, is se- 
lected by the graph in Fig. 2A. For 
voltages below 11 V, omit Rg. 

To avoid tripping the protector 
when line transients occur, pins 3 

and 4 (connected together as shown 
in Fig. 1A) can be connected to the 
negative (common) line through a 
bypass capacitor (CI). This sets the 
minimum duration of overvoltage 
allowed before IC1 triggers. When 
the voltage rises above the trip 
point, Cl starts to charge. If the 
voltage is transient and is over be- 
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Fig. 2. The curve at (A) is used to select a value of Rg for the SCR and (B) is to choose a bypass capacitor for IC1. 
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"I built this 16 -bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H -100 
yourself. Save later because you- computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when yo..i choose tie new 
H -100 16- Bit /8 -3it Computer Kit - mcney you can use 
to buy the peripierals and software o your choice. 

H -100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
128K -768K bytes 
MICROPROCESSORS: 
16 -bit: 8088 
8 -bit: 8085 

DISK STORAGE: 
Built -in standard 
5.25 disk drive, 
320K bytes /cisk 
KEYBOARD: 
Typewriter- s-yle. 
108 keys,13 
function key;, 
18 -key nume-ic pad 

GRAPHICS: 
Always in graphics mode 
640h/225v resolution: 
up to eight colors 
are available 

COMMUNICATIONS: 
Two RS -232C Serial 
Interface Ports and 
one parallel port 

128K bytes star dard. 
Optional. 

DIAGNOSTICS: 
Memory self -test 
on power -L p 

AVAILABLE SOFTWARE: 
Z -DOS (MS -DOS) 
CP /M -85 
Z -BASIC Language 
Microsoft BASIC 
Multiplan 
SuperCalc 
WordStar 
MailMerge 
Data Base 
Manager 
Most 
standard 
8 -bit CPiM 
Software 

The H -100 is easy to Lulled - the step -by -step Heathkit 
manual shows you how. And every step of the way, you 
have ou- pledge - "We rvcn't let you fail." Help is as close 
as your phone,or tie naarest Heathkit Electronic Center. 

And what better way tp learn state -of- the -art computing 
techniques than to tuild the world's only 16- bit /8 -bit 
computer kit? To -un _c.dEy's higher-speed, higher -per- 
formance 16 -bit software. you need an H -100. It makes a 
big diffe-ence by orooat3sing more data faster. 

Dual microprocessors or power and compatibility. The 
H -100 handles both high- performance 16 -bit software 
and most current Heath /Zenith 8 -bit software. 

Want ropm to grcw? The H -100's standard 128K byte 
Random Access Me-ncry complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop compute-s. 
And the industry -standard S -1C10 card slots support 
memory expansion aid additional peripheral devices, 
increasing future upgradability of the H -100. 

High-capacity disk storage, too The H -100's 5.25 "floppy 
disk driee can store 320K bytes on a single disk. The 
computer also suppois an optional second 5.25" and 
external 8" floppy disk drives. Ard an optional internal 
Winchester disk drive will be ava lable soon. 
For more informa -ion, circle the reader service number 
below. Batter yet, visit dour Heathkit Electronic Center for 
a demonstration! 

The. H -100 gives me the most 
for my computer dollar! 

-217 Heathkit 
+Heathkit Electronic Centers are units of Veritechnology E ectronics Corporation. 
Heath Company and Verttechnology Electronics Corporation are subsidiaries of Zenith Radio Corporation. CIRCLE NO. 24 ON FREE INFORMATION CARD 



If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 

I don't have the time. 

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

I can't afford any more education. 

I have a family now. 

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

Read the opposite page and see how you can get started today! 



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

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

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "best;' it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 
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Step -by -step learning includes 
"hands -on " training. 
The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered- sweep, solid -state oscilloscope 
you build yourself -and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to let you apply the digital 
theory that's essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 

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

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

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

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

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

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

Associate Degree 
Now, CIE offers an Associate in 

Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

"If you're going to learn 
electronics, you might as well 
learn it right:' 
John Cunningham 
Senior Technical Director 

Cleveland Institute PE89 CIE of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

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

Address Apt. 

City 

State Zip 

Age Phone (area code) 

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

, 
, 
, 

MAIL TODAY! 
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fore the capacitor charges, IC1 does 
not trip. Figure 2B shows the rela- 
tionship between the value of Cl 
and the duration of the delay. For 
example, with a value of 0.01 /IF, 
the delay is 0.1 millisecond. The 
partial circuit shown in Fig. 3 is a 
modification that does not blow 
fuses. Instead, when turned on, the 
SCR operates relay KI to remove 
power from the load. Diode DI pro- 
tects the SCR from the back emf 
generated when the coil inductance 
is removed from the circuit. Capaci- 
tor C2 reduces sparking at the relay 
contacts when they open, thus im- 
proving relay life. 

If a two -pole relay is used, the 
second pole can provide power to a 
LED or operate a warning device 
such as a Sonalert. Resistor R3 is se- 
lected for safe LED current. 

To protect a negative power sup- 
ply, use the circuit shown in Fig. 4., 
an inverted version of Fig. 1A. 

Both sides of a dual supply can be 
protected by the circuit shown in 
Fig. 5. In a ±5 -V supply, the total 
voltage across the two outputs is 10 
V. Any increase in voltage in either 
side of the supply (such as the nega- 
tive voltage becoming more nega- 
tive or the positive more positive) 
will increase the total voltage across 
R1 /R2 and IC1. If ICI is set to trip 
at 11 V, then a negative increase to 
-6 V or a positive increase to + 6 V 
will cause triggering. When ICI 
triggers, pin 8 goes high relative to 
both ground (common) and the neg- 
ative side of the supply. It will reach 
a voltage slightly less than half the 
tripping level when referenced to 
the common. In a dual ±5 -V supply 
set to trip at 11 volts, pin 8 would 
reach a high of about 5.5 V to 
ground. This is enough to trip the 
SCR. The voltage across the SCR 
load can be used to operate a relay 
to shut down the power. 

If an inhibiting high signal is 
needed from a negative output sup- 
ply, use the circuit shown in Fig. 6. 

The sate 
Video Head 
Cleaner 
ÌsDry. 
Yes, dry! 

The Discwasher® Video Head Cleaner 
is the only truly nonabrasive dry head 
cleaner on the market today. 

Its superior cleaning action is the 
result of its textured fabric matrix, not 
the result of abrasive properties (like 
those often utilized in aluminum oxide 
cleaners). This exclusive matrix safely 
cleans not only the video heads, but 
the audio and sync heads as well. 

The Discwasher Video Head Cleaner is 
less abrasive than both the video head 
and video drum. In fact, its even less 
abrasive than video tapes themselves. 
And best of all...it works. Easily, safely, 
and quickly. 
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The graph below represents approxi- 
mate hardness ratings of individual 
VCR components and various tapes 
and cleaners using the Temper scale, 
developed by industry to measure 
materials. A diamond, one of the hard- 
est materials known, rates T -10. 
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discwasher 
1407 N. PROVIDENCE RD.. P.O. BOX 6021. DEPT. CE, COLUMBIA. 

A DIVISION OF JENSEN an ESMARK Company 
MO 65205 USA 
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Note that an opto- coupler is used as 
the load instead of the SCR. Before 
ICI triggers, pin 8 is negative with 
respect to ground and when ICI 
triggers, pin 8 drops to ground. 
When this occurs, the LED in the 
opto- coupler is properly biased and 
turns on. Resistor R3 limits the 
LED current to the required value. 
The other side of the opto- coupler is 
connected between an external posi- 
tive supply and ground through R4. 
When the LED glows, a high will be 
present across R4 and it can be used 
for inhibiting purposes. 

Mobile Use. Much expensive elec- 
tronic equipment is used in vehicles 
and boats. These also require pro- 
tection. One of the problems can be 

+5V 

COM 

Fig. 3. Circuit to remove power 
from the load and sound an alarm. 

-5V 

+5V 

5V 

+5V 

Fig. 4. Use th's circuit instead 
of Fig. 1A for a negative supply. 

a type of overvoltage peculiar to 
battery /alternator /regulator sys- 
tems. Alternator regulators can fail 
in such a way that the alternator is 
allowed to run out of control or 
wide open. In this situation, as 
much as 20 to 22 V can be present 
on the 12 -V system of the vehicle. 

In the circuit shown in Fig. 7, the 
trip point can be set to about 15 V. 
In this case the load is fed from the 
relay contacts; and, if an overvolt- 
age occurs, the relay operates to re- 
move the damaging voltage from 
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OVERVOLTAGE 

COM 

-5V 

GND 

+5V 

TO 
CIRCUIT 

-5V COM +5V 

R2 
2.7K 

CI 

+V 

ICI 

66K 

5V 

R2 
2.7K 

Fig. 6. If an inhibiting 
high signal is needed 
for a negative supply. 

use this circuit. 

RIA 
IK 

CO M 

RIA 
3.3K 

Fig. 5. Use this circuit 
to protect both sides 
of a dual power supply. 

HIGH 
?TO WHEN PROTECTIVE 

SCR ( CIRCUIT 
TRIGGERED 

RIB 
3.3K 

TO 
+14.5V - POWER 

Fig. 7. Protection for 
a mobile supply can 

be set to about 15 V. 

GE 
MOV 

V33MAIA 

COM 

RESET 

OUTPUT 

CCM 

s 

POWER INPUT 

CONTROL 
IC 

COM 
INHIBIT 
INPUT 

Fig. 9. Outputs from 
various protection circuits 

can be ORed to control the IC. 

82011 

SWITCH 
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CONTROL 

TO 
_OAD 

COM 

TO 
VARIOUS 
VOLTAGE 
REGULATORS 

SWITCHING POWER SUPPLY 

+V 

SCR 

DIODE 

9 

FROM 
PROTECTION 

`CIRCUITS 
CONNECTED 
TO EACH 
OUTPUT 

the load and activate the alarm. 
Since mobile systems tend to have 

more voltage transients than power - 
line systems, if a number of false 
alarms are encountered (system 
shutting down often), the value of 
C1 must be increased. However, ex- 
cessive tripping may indicate that 
the vehicle electrical system needs 
cleaning up. Sparking brushes in al- 
ternators, windshield wipers, bilge 
pumps, blower motors, etc. can be 
the main culprits. 

The optional GE MOV varistor 
transient protector for 15 V will 
catch most transients, while the 
MC3423 circuit will catch the rest. 
The normally closed RESET switch 
is used to reset the SCR after trip (if 
the fuse does not blow) and should 
not be held open for any reason, 
otherwise the damaging voltage can 
get to the load. 

If you want to have only a tran- 
sient monitor, remove the circuit 
coming from pin 8. Internally, ICI 
has an uncommitted npn transistor 
collector tied to pin 6; and, when 
ICI trips, this transistor turns on. 
You can connect a LED and cur- 
rent- limiting resistor (shown dotted 
in Fig. 7) to this pin. 

For voltages higher than 36 V, 
Motorola recommends the follow- 
ing SCRs: for 50 V- 2N6504; 
100 V- 2N6505; 200 V- 2N6506; 
400 V- 2N6507; 600 V- 2N6508; 
and 800 V- 2N6509. Either an 
MC3523 or MC3423 can be used for 
ICI, if it is powered from a zener- 
regulated 10 -V source (Fig. 8). 

Switching Supplies. The protec- 
tion circuit can also be used with 
pulse -width modulated switching 
power supplies. Most of these are 
provided with an inhibit input that 
shuts the supply down when a high 
is applied. 

A protection circuit, such as 
those shown here, can be connected 
to each dc output of a switching 
supply. Each output from the vari- 
ous protection circuits can be ap- 
plied to a diode -OR circuit, such as 
that shown in Fig. 9, with the OR 
driving an SCR gate. When the 
SCR triggers on, the voltage devel- 
oped across its load resistor is ap- 
plied to the inhibit input of the con- 
trol chip of the switching supply, 
thus shutting it down. 0 
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The battle for supremacy among very -low- 
cost microcomputers heats up as Texas 
Instruments' 99/2 goes head to head with 
the Timex Sinclair 1000; and the TS2000 
and Mattel's Aquarius square off against 
the Commodore VIC -20 and the Tl 99/4A 
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By Joe Desposito 

The microcomputer world, much like the boxing world, has 
champs and contenders at all different leve =s. Lauly there has been 
t"erce competition at the low end of the microcomputer spectrum 
with current champs such a; the Timex Sinclair 1000, Commodore 
VIC -20, and Texas Instruments 99/4A facing stern competition 
1-om a host of new challengers. Very -low -cost micros can be conve- 
niently classed into two groups: those that cost lesi than $100 (we'll 
call them featherweights) and those that cost between $100 and 
$200 (we'll call them lightweights). Let's review the champs of each 
of these divisions here and take a close, hard look at the new 
contenders. (Continued overleaf) 
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Featherweight 
THE clash for the microcomput- 

er "featherweight" crown 
promises to provide as much excite- 
ment as a title bout at Caesar's Pal- 
ace. The reigning champ, trained in 
Britain for more than a year before 
arriving in the States, is the Timex 
Sinclair 1000 (formerly competing 
as the ZX81). Although it has some 
drawbacks, this scrappy performer 
is the undisputed champ of its divi- 
sion. And undisputed is not used 
lightly here. Until recently there has 
not been one challenger in the feath- 
erweight (under $100) class. 

But a formidable challenger has 
arrived. Known in some circles as 
the "Great White Hope" because of 
its cream -colored appearance, the 
99/2 from Texas Instruments seems 
to have everything it takes to de- 
throne the current champ. It is big- 
ger, faster, classier looking, and 
(thank goodness) has a keyboard 
with movable keys. These obvious 
strengths, however, do not guaran- 
tee success. Sometimes it takes more 
than impressive stats to become a 
champ. Sometimes intangibles like 
guts or heart make the champion 
(witness Rocky Balboa's comeback 
win over Clubber Lang). 

What are the intangibles the old- 
er TS1000 has going for it? First off, 
this computer is an open book -for 
a long time it could be bought as a 
kit under its former name. With so 
many fans knowing the ins and outs 

HEX -BUS peripherals 
for the 

Texas Instruments 99/2. 

of its makeup, the wealth of support 
it receives from outside suppliers is 
not surprising. Peripherals avail- 
able for use with it include such de- 
vices as printers, memory expansion 
modules, and modems. Keyboards 
for the TS1000 are being sold to cor- 
rect its major deficiency, the mem- 
brane keyboard. Thousands of busi- 
ness programs, educational 
programs, and games have been 
written for the TS1000. Even addi- 
tional languages such as Forth and 
Assembler are available through 
third -party vendors. This humble 
number cruncher even has a maga- 
zine named Sync devoted to it. An- 
other point in the TS 1000's favor is 
that it has been the champion for a 
long time. People are used to it, they 
love it. On top of all this, it has a se- 
cret weapon in its arsenal (which 
we'll reveal later on in this article). 

But enough about the champ, 
what about the challenger, the TI 
99/2? As we said before, this new- 
comer is impressive looking. It's 
substantially bigger than the 

Timex Sinclair 2040 printer works with either TS1000 or TS2000. 

TS1000, measuring in at 10" X 
91/2" X 11/2". 

Its elastomeric keyboard sports 
48 pushbutton -type keys in a stan- 
dard typewriter format. Listed 
above the keyboard are nine func- 
tions. To engage one, the FCTN 
(function) key plus a key on the top 
row just below the desired function 
label must be pressed. 

The 99/2 only uses upper -case 
letters and each key has no more 
than two legends (whereas the 
TS1000 uses up to five legends on 
one key). There is a built -in r -f mod- 
ulator so that the 99/2 can be 
hooked right to the TV. 

The basic unit comes with 4.2K 
of user RAM. This can be expanded 
to 36.2K by plugging in extra RAM 
housed in "cradles" that hold the 
RAM chips and permit additional 
cartridges to "piggy- back" on the 
RAM cradle. The operating system 
and program are contained in 32K 
of ROM, of which 24K is in the per- 
manent memory map. The remain- 
ing 8K bytes are bank switched to 
preserve a 32K -byte expansion port 
capability. 

As with most other TI comput- 
ers, the microprocessor is part of the 
9900 family. It's the 16 -bit 
TMS9995 that has a 10.7 -MHz 
clock- mighty fast for this class - 
and DMA (direct memory access) 
video processing. The 99/2 has a 
flicker -free black- and -white display 
of 27 characters by 24 lines (where- 
as the TS1000 still flickers in the 
slow mode). The 99/2 is designed 
with an operating system that is a 
subset of TI -BASIC but the system 
does not support GROMs (Graph- 
ics Read Only Memory) or GROM 
programming language, joysticks, 
color, sound, or speech (as the 

Computers & Electronics 



I 

FEATHERWEIGHTS AT A GLANCE 

Microprocessor 
Resident language 
Memory: ROM 

RAM (Std) 
RAM (Exp) 

Text display 
Keyboard 
Dimensions 
Weight 

Timex Sinclair 1000 
Z80A (3.5 MHz, 8 bits) 

Sinclair BASIC 
8K 
2K 

64K 
32 char. X 24 lines 
40 keys (membrane) 
6Y "X6 "X11" 

12 oz 

Texas Instruments 99/2 
TMS 9995 (10.7 MHz, 16 bits) 

TI BASIC subset 
32K 
4.2K 
36.2K 

28 char. x 24 lines 
48 keys (elastomeric, movable) 

10 "X91/4"X11/4" 
33 oz 

99/4A does). You may have 
guessed by now that any program 
written for the 99/2 is compatible 
with its big brother, the popular 
99/4A. However, this is only a one - 
way street as software for the big 
guy won't return the favor. 

At the rear of the 99/2 is a port 
that will accept solid -state software 
cartridges (not compatible with the 
99/4A). But so far there's very little 
in the way of this kind of support. 
This port does have a great deal of 
significance, however. It is the spot 
where the real power of this feather- 
weight will be displayed. 

The 99/2 has a team available for 
the expansion port that is ultra -so- 
phisticated. This team, known as 
the HEX -BUS peripherals, will 
surely be the envy of anyone who 
owns a computer in this class. Let's 
take a closer look at this HEX -BUS 
group, as it may be the key factor in 
establishing the 99/2 as king of the 
featherweight class. 

First there is the Wafertape' 
Drive. Of course, the 99/2 can save 
to a standard cassette recorder, but 
the Wafertape adds finesse to the 
operation. This digital tape drive 
unit uses continuous -loop tape car- 
tridges that store up to 48K. An or- 
dinary cassette recorder cannot 
move the tape back and forth and, 
therefore, it is difficult to use this 
type of recorder for a true comput- 
er -file system. The Wafertape, using 
a continous loop, can employ a real 
tape file system with all the pro- 
grams on the tape listed in a directo- 
ry. The tape can then be moved to 
locate any of the named program 
files. The tape must first be initial- 
ized just like a diskette, so the 
Wafertape system can be thought of 
as a "stringy floppy." This system is 
somewhat slower than a floppy 
disk, but it is much better than the 
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ordinary cassette tape system used 
in most home computers. A 4K- 
byte program can be loaded fast - 
about 10 seconds. 

Another power -packed peripher- 
al is a four -color printer /plotter. 
Ten different type sizes are avail- 
able, with print speeds up to 11 

characters per second. Printing is 
done on 21/4 " paper in either red, 
blue, green or black. 

An RS232 communications in- 
terface rounds out the HEX -BUS 
group. With this handy peripheral, 
you can interface the 99/2 to an 80- 
column printer. It also allows you to 
hook up a modem for communica- 
tions with real heavyweight com- 
puters like those used by 
CompuServe. 

In all fairness we must mention 
that HEX -BUS support doesn't 
come cheap. Suggested retail prices 
for the peripherals are: Wafertape, 
$139.95; Printer /Plotter, $199.95; 
and RS232 interface, $99.95 (with 
parallel interface option, $124.95). 
But still, the support is there if 
desired. 

What's our opinion of the chal- 
lenger's chances? At first glance, 
the 99/2 is certainly impressive. But 
will it suffer the same fate as the 
99/4A, which gets software and 
hardware support almost exclusive- 
ly from the parent company? (No 
cottage industry has blossomed 
here.) It took many years and many 
price reductions before the 99/4A 
was embraced by the general public. 
Will anyone try to take the 99/2 
apart and have some fun with it? A 
polished featherweight can tarnish 
quickly waiting in the locker room 
(inside the locker ?) for something 
exciting to do. 

Another factor that has to be con- 
sidered is the current champ's se- 
cret weapon. What is it? The 

TS 1000 has the awesome power to 
shed price almost at will. At the be- 
ginning of 1983, a $15 rebate was 
announced, evidence enough of this 
raw power. But then in mid -March, 
the champ plummeted from $99.95 
to $69.95, and kept the rebate going, 
too. What all this means is that the 
champ may eventually establish a 
new class -a "flyweight" division 
at less than $50. Can TI's 99/2 meet 
this challenge? Our guess is that the 
99/2 has enough class to make a 
strong showing, but not enough to 
dethrone the champ. But this will 
also be influenced by promotional 
money behind it. 

Lightweight 
HE "lightweight" division (be- 
tween $100 and $200) had just 

two brawlers during 1982, the Com- 
modore VIC -20 and Texas Instru- 
ments 99/4A. The Commodore 
VIC -20 is a true champion that of- 
fers a real moving -key keyboard, ex- 
cellent memory- expansion capabili- 
ty, a host of low -cost peripherals, 
and a vast library of programs on 
cartridges, tapes, and disks. The 
VIC -20's price has shrunk to less 
than $140 in some stores, a value 
that is hard to beat. Last year the 
Commodore management wanted 
to replace VIC with a new entry in 
its stable named MAX. However, 
the public would not stand for it; 
and now it is learned that MAX will 
only appear in Far East events. 

The 99/4A from Texas Instru- 
ments originally sold for more than 
$1000. The machine has been im- 
proved, and the price lowered to less 
than $150 by eliminating the color 
monitor and utilizing mass produc- 
tion. The 99/4A offers an upward 
expansion path to a full disk system 
and a vast library of cartridges con- 
taining programs and additional 
memory. 

It had been hoped that the VIC - 
20 and TI 99/4A would battle it out 
so that we would have a clear cham- 
pion. Now there are two major new- 
corners to the class that promise to 
give the leaders a real run for the 
money. On one hand, we have the 
Timex Sinclair 2000 (called Spec- 
trum in Europe), a British challeng- 
er, kin to the TS 1000 (featherweight 
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champ). As was the case with its 
predecessor, the TS2000 has spent 
over a year training in England for 
its American debut. On the other 
hand, we have a homegrown prod- 
uct out of Hawthorne, California, 
with the jazzy moniker, Aquarius'. 
It arrives on the scene as a virtual 
unknown to the microcomputer fra- 
ternity, but is backed by the power- 
ful Mattel Electronics family. Both 
entrants are highly regarded and 
appear genuine threats to ascend to 
division supremacy. Let's examine 
each one's qualifications. 

Timex Sinclair 2000. Like Inge - 
mar Johanssen, the Swede with the 
knockout right, the TS2000 arrives 
on these shores packing "thunder 
and lightning" in the form of a 48K 
RAM memory standard for the 
$199.95 suggested list price. This is 
at least 32K more than other com- 
puters in this class offer in their 
standard package. This is just the 
beginning of a set of statistics so im- 
pressive that you'll think this com- 
puter is a ringer for sure. 

Talk about color and it's there. 
Blue, red, magenta, green, cyan, 
yellow, white, and black are avail- 
able for foreground, background, 
and border areas at the press of a 
single key. Talk about sound and 
you've got that, too. An internal 
loudspeaker can emit 130 semitones 
(10 octaves) using a BEEP com- 
mand. Since pitch and duration can 
be varied, selections such as 
"Rocky's Theme" can be composed 
at the keyboard. You can even run 
the sound to an external amplifier/ 

speaker from jacks at the rear of the 
unit. 

The machine is compact, measur- 
ing 9t /s" X 55/8" X 11/4 " . This is at- 
tributable to the TS2000's elegant 
14 -chip design. Besides the 48K 
RAM, there is a 16K ROM that 
contains the operating system and a 
BASIC interpreter. The extended 
BASIC has a unique syntax check - 
and- report feature that identifies 
mistakes instantly. The heart of the 
TS2000 is the Z80A microprocessor 
running at 3.5 MHz. 

The keyboard features 40 rubber 
pushbutton keys in a standard type- 
writer format. But you'll need some 
fancy footwork (fingerwork ?) to hit 
all the options available here. Each 
key provides at least five functions, 
while six keys provide six each. All 
BASIC keywords can be entered 
with a single keystroke; and, in ad- 
dition, there are 16 graphics charac- 
ters, 22 color control codes, and 21 

user -definable graphics characters. 
Both upper- and lower -case letters 
are supported, and all keys feature 
auto repeat. A close look at this in- 
tricate keyboard will give the 
ringsider an indication of the cham- 
pionship quality of this computer. 

The TS2000 has a memory - 
mapped video display of 256 X 192 
pixels, giving quality high- resolu- 
tion graphics. The text display is 24 
lines of 32 charcters. Both can be 
freely mixed on the screen. Graph- 
ics commands such as point, line, 
and circle are available at the touch 
of a key. Editing functions such as 
cursor left, cursor right, insert, and 
delete are available for the program 
line currently being edited. This 
line(s) normally resides at the bot- 
tom two lines of the 24 -line display. 

Timex Sinclair 2000 

Commodore VIC -20 

OM_ 

The unit has a built -in r -f modu- 
lator and cassette interface. The 
cassette interface, which runs at 
1500 baud, can load or save 48K of 
memory in less than two minutes. 
All information saved to tape is 
started with a header containing in- 
formation as to its type, title, length, 
and address information. Programs, 
screens, blocks of memory, and 
string and character arrays can all 
be saved separately, as well as veri- 
fied if desired. Programs and arrays 

LIGHTWEIGHTS AT A GLANCE 

Microprocessor 
Resident language 
Memory: ROM 

RAM (Std) 
RAM (Ex p) 

Display: Text 

Commodore VIC -20 
6502A (2 MHz, 8 bit) 

Microsoft BASIC 
20K 

5K 
32K 

22 char. X 23 lines 

Texas Instruments 99/4A 
TMS 9900 (3 MHz, 16 bit) 

T1 BASIC 
26K 
16K 
48K 

32 char. X 24 lines 

Timex Sinclair 2000 
Z80A (3.5 MHz, 8 bits) 

Sinclair Extended BASIC 
16K 
48K 
48K 

32 char. X 24 lines 

Mattel Aquarius 
Z80A (3.5 MHz, 8 bits) 

Microsoft BASIC 
8K 
4K 
52K 

40 char. x 24 lines 
HiRes Graphics 176 x 184 pixels 192 x256 pixels 192 X 256 pixels 192 X 320 pixels 

Keyboard 66 keys 48 keys 40 keys 49 keys 
(typewriter quality) (typewriter quality) (movable) (movable) 

Colors 16 16 8 16 

Sound 4 voices 3 voices & 1 sp. eff. 1 voice 1 voice 
Dimensions 153/4" X 8" X 23/4" 15 "X101/8 "x21/4" 91/2"X5% "X11/4" 13" X 6" X 2" 
Weight 72 oz 78 oz 20 oz 68 oz 
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Texas Instruments 99/4A 

Mattel Aquarius 

can be merged from tape with exist- 
ing contents of memory, but if line 
numbers or variable names are re- 
peated, the one in memory is 
overwritten. 

There is an expansion port at the 
rear of the TS2000 that has the full 
data, address and control busses 
from the Z80A. Solid -state software 
cartridges plug right into this port. 
The port is also used for plug -in 
peripherals such as the Timex -Sin- 
clair 2040, a 32- column dot -matrix 
printer for $99.95. IN and OUT com- 
mands give the I/O port equivalents 
of PEEK and POKE. 

To help fans become better ac- 
quainted with the TS2000, a com- 
prehensive step -by -step instruction 
manual is included. It is divided 
into two parts. The first part con- 
tains complete instructions on set- 
ting up and using the computer, and 
includes a fundamental course in 
BASIC programming. The second 
part includes an advanced program- 
ming guide for experienced users to 
develop custom applications. 

Sinclair is commited to the intro- 

duction of a ZX Expansion Module 
that will direct and control its new 
microdisk drive. This module will 
permit TS2000 computers to com- 
municate with each other and to in- 
terface with many commercial 
printers. In addition, it will permit 
the connection of a modem for com- 
munication over the telephone line. 
The microdisk itself will store 100K 
bytes per disk and the TS2000 will 
support up to eight drives. These 
peripherals will be offered in the 
U.K. in the spring of 1983 and they 
should be available from Timex in 
the U.S. shortly after that time. The 
introduction of a disk system and 
the expansion module will greatly 
enhance the position of the TS2000 
in its fight to the top. 

Mattel Aquarius. This contender 
for honors in the lightweight divi- 
sion appears to be just a 98 -pound 
weakling at first glance. It is a mod- 
est (13" X 6" X 2 ") unit with an 
unassuming keyboard. A total of 49 
light -blue, pushbutton keys with 
one letter per key makes one won- 

der whether this is a computer or a 
Tom Thumb typewriter. But be- 
ware the feint and jab, and the old 
peek -a -boo. With one or another 
overlay, the keyboard is immediate- 
ly transformed to match a particu- 
lar computing need. 

If you're programming, key- 
words are indicated for one -stroke 
entry. If you're playing a game, up 
and down, right and left indicators 
are shown. If you're running a 
word -processing program, com- 
mands such as insert and delete 
make the task a snap. What we real- 
ly have, then, is a keyboard that is 
simple yet powerful. Granted, the 
keys are not the classiest, but first- 
time users will not be intimidated 
either. 

The standard Aquarius comes 
with 4K RAM, expandable to 52K, 
and 8K ROM that includes Micro- 
soft' BASIC. The system can be ex- 
panded to use plug -in- memory car- 
tridges, expansion devices, and a 
whole line of compatible peri- 
pherals. CP /M® is available when 
the system is expanded enough to 
support it. 

Aquarius offers a 320 X 192 
high -resolution graphics display 
and a 40 character X 24 line text 
display. There are 256 total charac- 
ters, which include the complete 
ASCII set with upper- and lower- 
case letters, numbers, and graphics 
symbols. Sixteen colors are avail- 
able. A built -in r -f modulator is 
standard, as well as an RS232 port. 
Sound can be generated, but only 
through the speaker on a television 
receiver. 

The real strength of this contend- 
er lies in the meaningful software 
support that Mattel has provided. 
Three programs, Aquarius LOGO, 
Fileform, and Finform offer sophis- 
ticated software at a reasonable 
price. LOGO is a popular graphics - 
oriented language that helps devel- 
op problem -solving skills. (LOGO 
is available on the TI 99/4A, too, 
but costs several hundred dollars to 
implement.) 

Fileform is a combination file 
management and word -processing 
program. The file management fea- 
tures enable you to store and 
retrieve information such as ad- 
dresses, phone numbers, correspon- 
dence, etc. Word -processing fea- 
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tures enable you to insert, delete, 
move blocks of copy, etc. 

Finform is the Aquarius version 
of a spreadsheet program. It has a 
capacity of 63 columns and 255 
rows, and can perform the usual 
"what if?" operations. Just change a 
value in one of its cells and the pro- 
gram recalculates all values 
instantly. 

Mattel Electronics has provided 
an ingenious multi -step system for 
expanding the Aquarius. First you 
can plug memory modules of either 
4K or 16K capacity directly into the 
cartridge slot on the computer. 
Though increasing memory capaci- 
ty, it does not let you run software 
cartridges because the cartridge slot 
is filled. To get around this prob- 
lem, Mattel has provided the Mini 
Expander Module. This peripheral 
has two slots, one for either a 4K or 
16K memory module and the other 
for a software cartridge. In addi- 
tion, the Mini Expander has two de- 
tachable game controllers with six 
pushbuttons and a 16- position con- 
trol disk such as that used on the 
Mattel Intellivision. The Mini Ex- 
pander also provides three full 
sound channels for audio effects. 

The third level of Aquarius ex- 
pansion is the Master Expansion 
Module. This has provisions for 
16K memory boards and a disk con- 
troller that operates two floppy disk 
drives. When the Aquarius is fully 
expanded, it can use CP /M; and the 
conversion from a starter system to 
a powerful personal computer is 
complete. 

Mattel Electronics has also pro- 
vided a cassette Data Recorder unit 
and a dot matrix printer that will 
print anything that appears on the 
screen, including graphics. This is a 
non -impact printer and requires 
thermal paper. It prints up to 40 
columns and includes upper /lower- 
case characters and all the Aquarius 
graphics characters. 

Unfortunately, game cartridges 
for Mattel's Intellivision are not 
compatible with Aquarius, al- 
though a selection of video games is 
available for the computer. 

There are two manuals that come 
with Aquarius. One is a standard 

manual that describes the system 
and how to use it. The other is 
meant to get a person into program- 
ming immediately. Each page is like 
a flash card, with simple instruc- 
tions to perform a specific action. A 
particular card may give a short 
program to display various colors 
on the screen. The goal here is to 
make a novice's transition into com- 
puting as painless as possible. 

Our Opinion. Each of the two new 
entrants to the microcomputer 
lightweight division (between $100 
and $200) has a unique style. The 
Timex Sinclair 2000 offers raw pow- 
er, and indeed looks like a monster 

entry to us. If the computer had a 
professional keyboard, there would 
be no doubt that it would sweep the 
division with ease. Even so, we pre- 
dict that this computer shows 
enough to send it skyrocketing to 
the top of the division within a year. 
In this case, it's likely that the Com- 
modore VIC 20 and the TI 99/4A 
will go into the sweatbox and lower 
their prices enough to qualify for 
the under $100 featherweight divi- 
sion. After all, the big bucks are in 
the peripherals and software. 

The Aquarius offers simplicity 
rather than power although the sys- 
tem can be expanded and good soft- 
ware is available. But overall we 
think that the Aquarius strategy of 
strength through simplicity will not 
be enough to make it the dominant 
micro in this division, though such a 
good contender will likely gather a 
significant following. 

Up and Coming. What's on the ho- 
rizon in the featherweight and light- 
weight divisions? There are two 
novices that have been training well 
and are expected to take a shot at 
the big time this year. One is the 
PHC 20 Personal Computer, a 
$99.95 model from Sanyo that was 
introduced at a recent industry 
show. But the backers of this Japa- 
nese performer have been somewhat 
secretive since the show, so we'll 
have to wait and see what develops. 

Another interesting candidate is 
the Humdinger color computer 
(Venture Micro, Inc., 10090 N. 
Blaney Ave. Suite #6, Cupertino, 
CA 95014). With a suggested retail 
of $129.95 and impressive stats, too, 
this exciting youngster was the hit 
of the 1983 West Coast Computer 
Faire. The Humdinger, although 
talent laden, will need to find a well - 
heeled backer to handle promotions 
before it can be considered a serious 
threat in the pro ranks. 

There are other computers 
around that fit into the price classes 
suggested here, but for one reason 
or another have not been consid- 
ered. First, there are the pocket 
computers from Sharp Electronics 
and Radio Shack. The new Sharp 
1250, nicknamed the "Student 
Computer," and the Radio Shack 
PC -4 have suggested retail prices of 
$110 and $69.95, respectively. 
These models offer increased porta- 
bility at the cost of decreased 
expandability and are not really in 
the same class as the models that 
were described here. 

A second set of opponents at the 
low end of the personal computer 
spectrum are the "tag team" mod- 
els. These are the micros that con- 
sist of a keyboard connected to a 
video game such as the Atari 2600 
or Mattel Intellevision. Although 
the expansion unit falls into the 
price range of the micros discussed 
here, the total cost of the package is 
usually above $200. 

This wraps up our report on the 
micros battling for supremacy in 
the low end of the personal comput- 
er market. It's obvious that the divi- 
sions we've covered here are very 
competitive and will provide much 
excitement as each entrant follows 
Rocky's advice to "go for it" in 
coming months. 
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FRANKLIN 

Call on FRANKLIN Computers. 
Disk Drives, Software and 
System Specials! 

MICRO -SCI 
DISK DRIVES FOR 

APPLE & FRANKLIN 
A2 $269.00 
A40 $349.00 
A70 $459.00 
C2 Controller $79.00 
C47 Controller $89.00 

810 Disk Drive $429.00 
Visicalc $159.00 
Inhome Keyboard (400) ... $89.00 
1010 Recorder 74.00 
1020 Color Printer /Plotter... $269.00 
1025 80 Column Printer.... $469.00 
1027 Letter Quality Printer... $299.00 
1050 Double Density Drive... $379.00 
830 Modem $159.00 
850 Interface $169.00 
One Year Extended Warranty ... $70.00 
CX40 Joysticks (pair) $18.00 
CX418 Home Manager Kit $69.00 
CX419 Bookkeeper Kit $195.00 
CX482 Educator Kit $129.00 
CX483 Programmer Kit $54.00 
CX488 Communicator Kit ... $229.00 
CX7101 Entertainer Kit $69.00 

VISICORP 
far Apple, IBM & Franklin 
Visidex $189.00 
Visifile $189.00 
Visiplot $159.00 
Visiterm $89.00 
Visitrend /Plot $229.00 
VisiSchedule $229.00 
Desktop Plan $189.00 
Visicalc (Apple.CBM,I BM) 5179.00 
Visicorp prices for IBM may vary slightly. 

CONTINENTAL 
Tax Advantage(Apple,Atari)... $45.00 
Home Accnt.(Apple.Atari) ... $59.00 
1st Class Mail /Form Letter(Ap) ... $79.00 
The Book of Apple $14.95 
The Book of Apple Graphics 514.95 
The Book of Atari $14.95 

FLOPPY DISKS 
MAXE LL 

MD 1 (Box of 10) S32.00 
MD II (Box of 10) S44.00 
FD I (8") $40.00 
FD 11 (8" DD) $50.00 

VERBATUM 
51/4" SS DO 526.00 
51/4" DS DD S36.00 

ELEPHANT 
51/4' SS SD S19.99 
5'4" SS DD $24.99 
51/4" DS DD 529.99 

TIMEX 
SINCLAIR 1000 

Call for 
information on 
TIMEX 
REBATE! 

$64.95 
16K Memory Module $44.95 
Vu -Calc $1 7.95 
Check Book Manager .... $13.95 
The Organizer $14.95 
The Budgeter $13.95 
Stock Option $14.95 
Loan & Mortgage Amortizer S12.95 
Mindware Printer $109.00 

ORBYTE SOFTWARE 
Graphics $12.99 
Home Budgeter $12.99 
Home Inventory $12.99 
Income Tax S14.99 
Mega Mind $15.99 
Salvo $12.99 
The Quiz $12.99 
Words $12 99 

ATARI" 
800' 481K 

$489. 
ATARI 1200... CALL 
ATARI 600 .. $199. 

:UM 
DISK DRIVES FOR ATARI 
AT88-S1 $399.00 
AT88-A1 $ 299.00 
AT88-S2 $649.00 
RFD4O -S1 $549.00 
RFD40 -A1 $349.00 
RFD40 -S2 $889.00 
RF044 -S1 $679.00 
RFD44 -S2 .$999.00 

16K $149.^ 
32K $224. 
48K $249. 
64K $299.:: 
*Prices reflect $50.00 rebate from 

ATARI! 
'''Non -Atari Ram 

HEWLETT 
PACKARD 

ihPi 
41 CV 

$209. 
HP75... $749.00 
HP 41 C(Free Memory Mod.) .... $149.00 
HP 10C $59.00 
HP 11C $72.00 
HP12C $99.00 
HP 15C $99.00 
HP 16C $99.00 

PC-1500 
POCKET 

COMPUTER 

SHARF` 

$169. 
PC -1 250... $89.00 
PC 150 Printer Plotter and 
Cass. Interface Unit ... $1 72.00 
PC 152 Cass. Recorder... $62.00 
CE 1558K Ram Exp.Mod....94.00 
CE 125 Print/Micro Cass..$129.00 

MONITORS 
AMOEK 

300G $159.00 
300A 5169.00 
310G 5179.00 
310A S169.00 
Color I $299.00 
Color II $599.00 
Color IIA $799.00 
Color III $349.00 

BMC 
12 AU 12" Green $79.99 
1401 13" Color/Mid-Res) . S369.00 
9191U 13' Color Composite $329.00 

TAXAN 
RGBI (Hi Res) $299.00 
RGBII $499.00 
12N Green $119.00 
12A Amber $125.00 

ZENITH 
13" Color TV $269.00 
19" Color TV $339.00 

U.B.I. 
Pi 1. 9" Green $99.00 
Pi 2. 12" Green $119.00 
Pi 3. 12" Amber $159.00 
Pi 4. 9" Amber $139.00 
1400C 14" Color.... $299.00 

MODEMS 
HAYES 

Smart 
Smart 1 200 (1200 Baud) 
Chronograph 
Micromodem 100 
Micromodem II 

Micromodem 11(with Term). 

N OVATION 
J -Cat 5119.00 
Cat $144.00 
D -Cat $1 59.00 
103 Smart Cat $189.00 
Apple Cat II $279.00 
103/212 Smart Cat $439.00 
21 2 Apple Cat II $609.00 
Apple Cat 1 121 2 Upgrade 5309.00 

ANCHOR 
Mark I (RS232) $79.00 
Mark II (Atari) $79.00 
Mark III (T.I. 99) $109.00 
Mark IV (CBMPRT) $125.00 
Mark V (Osborne) $95.00 
Mark VI (IBM -PC) Si 79.00 
Mark VII(Auto Answer Call) 5119.00 
TRS-80 Color Computer $99.00 
9 Volt Power Supply $9.00 
Mark VIII CALL 

5219.00 
5549.00 
$199.00 
$309.00 
$279.00 
$299.00 

Cz commodore 
VIC20 
$1 39. 

CBM 64 
$399. 

1520 Color Printer /Plotter 5169.00 
1525 80 Column Printer. .5339.00 
1530 Datasette $69.00 
1541 Single Disk Drive 5339.00 
1600 VIC Modem $95.00 
1610 VIC Term 40 549.00 
1650 AD /AA Modem SI 59.00 
1701 14' Color Monitor 5269.00 
1311 Joysticks (each) 56.99 
1312 Paddles $11.99 
1110 VIC 8K $42.00 
1111 VIC 16K $69.00 
1011 RS232 Interface 542.00 
1211 Super Expander $53.00 
1906 Super Alien $23.00 
1910 Radar Rat Race $23.00 
1917 Voo Doo Castle $29.00 
'922 Cosmic Cruncher $35.00 
1923 Gorf $29.00 
1924 Omega Race $30.00 
1' 0 VIC 20 Reference Guide $15.00 
CBM 64 Reference Guide. 518.00 

No risk. no deposit on C.O.D. orders. Pre -paid orders receive free shipping within the UPS Continental United 
States with no waiting period for certified checks or money orders. Add 3% (minimum $3.00) shipping and 
handling on all C.O.D. orders and credit card orders. Larger shipments may require additional charges. NV and PA 
residents add sales tax. All items subject to availability and price change. NOTE: We stock manufacturer's and 
third party software for most all computers on the market. Call today for our new catalog. 

east computer mail order west 
800- 233 -8950 

Dept.607, In PA Call (71 7)327 -9575 
477 E. Third St., Williamsport, PA 17701 '- 

800- 648 -331 1 
Dept.607, In NV Call (702)588 -5654 
P.O. Box 6689, Stateline, NV 89449 

CIRCLE NO. 11 ON FREE INFORMATION CARD 
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SWITCHABLE TEST SOCKET 
Decreases IC circuit design and debugging time 

By Nathan Moskowitz 

THE Switchable Test Socket, 
details of which are shown in 

the drawing, can help cut down 
time spent in designing, debugging, 
and troubleshooting circuits using 
ICs and /or component carriers. A 
simple but ingenious device, the 
STS can be used to isolate or moni- 
tor a signal at any selected IC or 
carrier pin and provide a convenient 
means for selectively injecting test 
signals. There's no need to flip over 
the board or cut circuit traces to 
perform these operations with the 
STS. 

As shown in the drawing, the STS 
consists of a 14- or 16 -pin Wire 
Wrap DIP (dual in -line package) 
socket to the pins of which are sol- 
dered in series 7- or 8- section DIP 
switches. The free pins of the DIP 
switches, in turn, connect to a 14- or 
16 -pin solder socket. 

To use the STS, you simply un- 
plug the IC or component carrier 

from its socket, install the STS in 
the vacated socket, and plug the re- 
moved device -properly orien- 
ted -back into the circuit via the 
Wire Wrap socket atop the STS. 
With the STS installed, you can 
switch in and out device pins as de- 
sired, using the DIP switches. Addi- 
tionally, the long, rigid bare -metal 
leads of the Wire Wrap socket per- 
mit easy connection of meter, 
logic -probe, and oscilloscope test 
leads for voltage and signal moni- 
toring, or the probes of a signal gen- 
erator or other signal- injection in- 
strument for performing operating 
tests. 

Fabrication. Using the drawing as 
a guide, tin about /s" of the free 
ends of the Wire Wrap socket leads 
with solder. Next, bend the pins of 
two DIP switches so that they 
project away from the sides of the 
cases at a 90° angle and tin about 

1 _ IC OR 
COMPONENT 
CARRIER 

I 2 3 4 5 6 7 8 
0 

0 

0 

OPEN 
e 

FRONT VIEW SIDE VIEW 

14 -OR 16 -PIN -- WIRE WRAP SOCKET 
(DEVICE SOCKET) 

WIRE WRAP 
-.-- -PIN POST 

(TEST POINT) 

e 

SOLDER 
JUNCTION 

7 -OR 8- SECTION 
DIP SWITCH (2) 

14 -OR 16 -PIN f -DIP SOLDER SOCKET 
(PLUG END) 

Series DIP switches are connected between a Wire Wrap 
socket and the DIP solder socket. 
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1 /,e" of the free ends of each pin. 
Use heat judiciously when tinning 
and soldering pins on the DIP 
switches to avoid damaging their 
potting compounds. 

Gently clamp the Wire Wrap 
socket in a vise or other clamp/ 
support device, arranging it so that 
its leads are accessible. Making sure 
of proper orientation, carefully sol- 
der one row of DIP -switch pins to 
one row of the Wrap socket leads, 
using only enough heat and solder 
to assure good electrical and me- 
chanical joints. Solder first one end 
pin and then the other, squaring the 
assembly for neatness, and finish up 
with the remaining pins. Then file 
smooth each soldered connection. 
Repeat this procedure for the sec- 
ond DIP switch and remaining 
Wire Wrap socket leads. 

After soldering both DIP switch- 
es to the Wire Wrap socket, insert 
the free pins of the switches into a 
14- or 16 -pin (depending on config- 
uration of socket and DIP switches) 
solder socket. 

In Closing. If you routinely design 
or work with circuits in which many 
14- and 16 -pin ICs or component 
carriers are used, you might want to 
have two or more Switchable Test 
Sockets available. By installing 
them in several critical locations in 
a circuit, the STSs will further re- 
duce design, debugging, and trou- 
bleshooting time by permitting you 
to connect several instruments si- 
multaneously. Using a multi -chan- 
nel scope, for example, you can 
compare the timing waveforms at 
selected points in a digital circuit or 
observe the levels of amplification 
obtained at various points in an ana- 
log circuit with a given input signal 
level. 

Computers & Electronics 



qj R iota 

THE KAPPRO II 
TIIE INTRODUCTION of the- 

( )sbornc 1 Portable Computer 
opened a dour on a new generation 
01 portable machines. The Kaypro. 
II is one of this new breed right 
,10%11 Io Ile originator's selling. 
price ($1791 and the inclusion of a 
spate of software that ..osts more 
separately (Iran the computer itself. 

The biggest difference between 
the Osborne and the Kay pro II is 
that t he latter feat tires a u "- diagonal 
CRT, and the Osborne's is 5 ". Also, 

the Kaypro has a pair of dual- densi- 
tl disk drives while the Osborne 
uses tiu;d, single -density drives, 
with double- density available as an 
option for an additional $2'X). Di- 
ntensions are similar, but the 
IS \ pro, at 26 lb, is 2 lb hea.ier. 

I iLe the Osborne, I he Kaypro II 
is a general- purpose comprter for 
business and personal applications 
using CI' /M, and both arc some- 
what like two- suiter cases (when 
closed) for easy travel. 

Description. "I hr K ;i peu II Porta - 
ble Corputer is made by Non -I in- 
ear Sys ems and conies in ;i protec- 
tive gray- painl_d metal enclosure 
(the Osborne is plastic) that tuca- 
sures 13"W X S" H X 15!/2 "D. The 
Kaypro has a acore squared -off 
shape tiara the :)sborne, permitting 
it to stand mort evenly on the floor. 
The end opposite the carrying han- 
dle is detachable and contains the 
keyboard. The line cord is wrapped 
around four orner lugs and is not 

.-011° -- 

An integrated car: ying case, 
a;1-in-one desrgn with 9" screen, 

dual- density drives, 64K memory, 
bundled software, and a modest 
price are hallmarks of this new 

portable; desktop microcomputer 



. . . KA YPRO 

concealed as it is on the Osborne. 
When detached, the keyboard is 
connected to the computer through 
a plug -in telephone -type coiled ca- 
ble. For travelling overseas, the 
Kaypro can be set to operate from 
220 V ac. 

The keyboard consists of 62 
sculptured keys, including four "ar- 
row" keys for controlling the posi- 
tion of the cursor. To the right of 
the QWERTY keyboard is a 14 -key 
numeric cluster that includes its 
own ENTER key. With the exception 
of the control keys, all others, in- 
cluding the cursor controls, have an 
auto -repeat function. The keys have 
an excellent "feel" and a slight elec- 
tronic "tick" from an internal trans- 
ducer lets you know when a key is 
activated. A red LED under the key 
indicates when the CAPS LOCK key 
has been activated. The keyboard is 
a wedge- shaped platform with the 
front side 1" high and the rear 3" 
high. 

The manual suggests that the 
computer can be arranged with the 
main enclosure's front rubber feet 
resting on the top rear edge of the 
keyboard. This makes the unit look 
like a conventional video terminal. 
Of course, the keyboard and com- 
puter can be separated the distance 
of the coiled connector cable. 

On the front panel, the major dif- 
ference between the Osborne and 
the Kaypro II is the layout. The Os- 
borne has each disk drive mounted 
horizontally, one on each side of the 
CRT, with a "sleeve" for diskette 
storage below each drive, while the 
Kaypro has both disk drives mount- 
ed as a vertical pair on one side of 
the enclosure to the right of the 
CRT. 

The Kaypro uses a Z80A CPU 
and has 64K bytes of user memory. 
The display has a green phosphor 

screen and is 80 columns by 24 
rows, with both upper- and lower- 
case characters. 

Data storage is provided by a pair 
of double -density 51/4 " floppy disk 
drives. These have a capacity of 
195K bytes each (compared with 
the 92K -byte single- or 184K -byte 
double- density disk drives on the 
Osborne for an additional $200). 
The Kaypro can also use the Xerox 
820 single- density disk format. This 
is important because there is much 
software of this type available. The 
memory map of the system shows 
two banks. One is 64K of RAM 
forming the usual CP /M setup, 
with the second bank forming the 
video display RAM and the system 
PROM. Only the lowest 16K of 
memory will change with the bank - 
select bit. Addresses above 3FFF 
(hex) are always available for either 
bank. 

In use, the software on the Xerox 
820 format disk is transferred to a 
Kaypro II diskette, which can hold 
the contents of several Xerox 820 
single- density disks. (It should be 
noted that the Kaypro II is not com- 
patible with the Xerox 820 II.) 

The Kaypro II has two I/O con- 
nectors on the rear panel. One is a 
Centronics -type parallel connector 
for output to a parallel printer. The 

other is a standard DB25 for con- 
nection to serial devices. The 
Kaypro II serial port is an RS232C 
configured as Data Terminal 
Equipment (DTE) so it can be di- 
rectly connected to a modem via an 
unmodified RS232C cable. The in- 
struction manual details the CP /M 
instructions to configure the serial 
I /O. Actually, the Kaypro II has six 
I/O port addresses: port 0 sets the 
RS232 baud rate; port 4 is the actual 
RS232 serial port; port 5 carries the 
8 -bit data from the keyboard; port 6 
is the RS232 status (control and sta- 
tus for the Z80 PIO); port 8 is the 8- 
bit parallel printer port; while port 
1CH is the R/W system port for 
system control. (The various bits 
are used for memory bank selection, 
disk drive control, and printer 
handshaking.) Unlike the Osborne, 
the Kaypro II does not have an 
IEEE -488 connector, nor does it 
have provisions for battery 
operation. 

The 1920 characters that can be 
displayed on- screen include stan- 
dard ASCII plus some extra charac- 
ters, all mapped on a 5 X 7 display 
cell. Unlike the Osborne, whose 5" 
CRT can only display a "window" 
of 24 rows of 52 characters out of a 
generated 32 lines of 128 characters, 
the Kaypro II can display all of its 
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1920 characters at one time. A 
front -panel BRIGHTNESS control is 
provided to adjust the display as de- 
sired, while the 25 -MHz video mon- 
itor bandwidth enhances viewing of 
the display. Although the computer 
has 64K of RAM, a bank separate 
from the user -RAM area has the 2K 
system ROM and the 2K video dis- 
play RAM. 

Once the Kaypro is opened and 
the keyboard is connected, starting 
the computer is a simple matter of 
inserting the CP /M diskette in 
drive A (both drives are clearly 
identified) and operating the rear - 
apron power switch. A manual RE- 
SET button is also available on the 
rear apron. 

When a drive has been activated, 
its red LED indicator glows and 
continues to glow after disk activity 
has ceased and until either the sys- 
tem is turned off or the other drive is 
selected. In this way, the user al- 
ways knows which is the active 
drive. The only other LED is the 
POWER indicator. 

The software package (which 
costs $2475 if bought separately) 
provided with the Kaypro II is 
based upon standard CP /M -80, 
version 2.2. The Kaypro II is sup- 
plied with MBASIC from Micro- 
soft; and, in addition, S -BASIC is 

available. This is a structured form 
of the language that resembles Pas- 
cal rather than the more familiar 
forms of BASIC. It is compiled and 
must be entered by using the word 
processor as a screen editor. After 
the program is written, it is saved 
with an extension of .BAS. This 
source file is then compiled using 
the S -BASIC compiler and the re- 
sult is a .COM file which can be run 
directly. 

This type of BASIC program 
runs much faster than either an 
MBASIC (an interpreter) or a 
CBASIC (an intermediate compiler 
type). 

The rest of the software provided 
with the Kaypro II consists of the 
Perfect family of application pro- 
grams. This includes the Perfect 
Writer word processor, and Perfect - 
calc (an electronic spreadsheet). 
These are all good programs, but by 
themselves they are nothing excep- 
tional. When used together as an in- 
tegrated system, though, there is a 
synergism that makes this package 
into a data -processing system that 
everyone will enjoy using. To get 
this system as part of a computer 
package is a powerful inducement 
to buy. 

Perfect Filer is a data base that en- 
ables the user to create his own files 
of records containing the informa- 
tion required for his use. It lets the 
user input the data and then to re- 
trieve it, to use it in a variety of ways 
such as printing address labels to 
everyone in the data base, to supply 
information for form letters corn- 
posed with the Perfect Writer, to 
print invoices for records entered 
today, and to produce specialized 
sales reports and lists. 

The system allows you to com- 
pose and personalize letters to ev- 
eryone on a mailing list in the data 
base. You can also include financial 
information developed within the 
electronic spreadsheet. It is this ca- 
pability to utilize the data among all 
the parts of the family that make the 
Perfect software so powerful. 

The PerfectCalc is an electronic 
spreadsheet that is similar to 
Supercalc. But its principal feature 
is that it interfaces with the other 
programs in the system. It also fea- 
tures the virtual memory feature 
common to the Perfect family. 

The Perfect Writer word proces- 
sor includes a split screen that en- 
ables manipulation of up to seven 
files in memory at a time. For exam- 
ple, you can be composing a manu- 
script on the lower half (or three 
quarters) of the screen while search- 
ing another document in the upper 
portion for a paragraph to insert in 
that manuscript. You can then con- 
struct the paragraph to your liking, 
restore the document to storage in 
its original form, and return to full - 
screen editing. 

Perfect Writer also produces an 
index, creates footnotes, and can 
even produce its own table of 
contents- something that only very 
expensive word processors general- 
ly can do. In addition, the word pro- 
cessor will also automatically for- 
mat more than 30 different entry 
styles for final printing, such as set- 
off quotations within a body of text, 
or numbered and /or lettered lists 
and sublists. If you run out of mem- 
ory while writing a long manu- 
script, Perfect Writer provides "vir- 
tual memory" where data is 
swapped back and forth with a 
diskette. This feature permits very 
long manuscripts that would exceed 
the RAM available. In use, the ma- 
jor difference between the Perfect 
Writer and the previously offered 
Select word processor is that Select 
used one -letter commands to select 
functions, while Perfect Writer re- 
quires the use of the CTRL or ESC 

keys in conjunction with another 
key to change functions. Up to four 
keys might be needed for some com- 
mands, although the bulk of them 
require only two keystrokes. 

Perfect Speller, a companion dic- 
tionary to the word processor, has a 
50,000 -word dictionary and can 
process 4000 words per minutes. 

User Comments. Booting the 
Kaypro II is conventional. Once the 
CP /M prompt is displayed, any 
CP /M 2.2 diskette can be used. 
With some alphanumerics on the 
CRT screen, the BRIGHTNESS con- 
trol is adjusted for the desired ap- 
pearance. A small "hood" formed 
by the top cover of the enclosure 
shields the screen from much of the 
overhead lighting. The 80 x 24 dis- 
play is almost exactly the same size 
as the finished printed product in a 
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Powerful Permanent Magnet 

Motor /Generator 

ITEM 10.1023 $14.95 
Prepaid In 

-- Continental U.S.A. 

with Bridge Rectifier $16.50 
ITEM 10 -1023 Runs on 12 to 120 -v. AC or DC. 

( Rectifier req. for AC 1. Very powerful for its size. 
Torque 50 in. /oz. at 6500 -RPM. 5.5 -amps. No load 

speed, as motor, 1,000 to 10,000 -RPM. Reversible 

rotation. As generator, use wind, pedal, water power to 
produce 12 -volts at 950 -RPM, 24 -volts at 2000 -RPM. 

Ball bearing equipped. Shaft 15/32" diem., 2 -3/4" 
long, threaded end. O'all size 3" diem. x 7 -1 /4" 
including shaft. ( 3 -1 /2 lbs. ) Brand New 

Waterproof 
All -Steel 
.50 Cal. 

Ammo Boxes 

ITEM 1.1038 $8.49 
Prepaid In Cant. U.S.A. 

New 

Condition 

ITEM 1-1038 Genuine U.S. Gov t. issue, heavy 
gouge steel ammo boxes. Not imported, lightweight 
copies. Tight sealing lid with rubber gasket. Waterproof 
protection for tools,.comera gear, fishing tackle, valu- 
ables, ammo, important papers, etc. Corry handle folds 
flush. 11 -3/4" x 7 -1 /4" x 6 -1 /8 ". ( 6 lbs. ) 

Send $1.00 For 124 Page 
Equipment Catalog z' 

Tow Can Order Direct hoe ikh Ad ) 

OUR TELEPHONE 1 402 1 474.4366 V/54 

SURPLUS CENTER 
`Dept. CE -063 Lincoln, NE 68501 

... KAYPRO Savvy pioneers often meet the new 
challenges, though, as Osborne has 

porting language. However, today 
many BASIC applications are sup - 

by introducing a green -phosphor plied as compiled object code. This 
10- character /inch (10- pitch) mode. screen, optional double- density makes S -BASIC useless for sup - 

The Kaypro II User's Guide is a drives, and a plug -in modem for porting packaged software applica- 
well- written, well -illustrated man- current models. And users do claim tions in BASIC. So what good is it? 
ual slanted at the first -time user. It that the smaller screen represents Well, it is a rather nice exercise in 
is very readable and goes through no problem after working with the structured programming. That is all 
all the steps required to get the sys- machine for awhile. it is, and I urge people buying the 
tem up and running. Each of the 
software elements provided with 

Moreover, Kaypro's software, 
though good, is not as widely famil- 

Kaypro II to also buy the real BA- 
SIC of their choice. The CBASIC 

the computer has its own manual. iar as is Osborne's, whose WordStar package for the Kaypro II retails for 
All of them are excellent and spell and SuperCalc software packages $150, while MBASIC -80 is $320. 
out all the details of how to get the are household names among com- For those interested in manufac- 
maximum benefits from that piece puterists. And though Kaypro's S- turer support (and you always 
of software. BASIC is faster than a streak of should be), Osborne's pioneering 

The Kaypro II and similar corn- lightning, it has, to my mind, sever- has resulted in wider and deeper dis- 
puters with all -in -one portability al serious drawbacks. First S -BA- tribution of its product. Non -Linear 
are treading ground smoothed by SIC is as hard to learn as Pascal or Systems, the Kaypro's maker, can - 
the Osborne 1, or course, right C. So why not use these other struc- not be easily dismissed as the typical 
down to bundling of software with tured languages, which have the ad- newcomer, though, since it has been 
the machine for greater value. Not 
being a pioneer gives such compa- 

vantage of being portable? Second, 
and rrìore important, some of the 

an established, reputable company 
in the instrument field for decades. 

nies an opportunity to introduce im- applications written to run under Given the foregoing conclusions 
provements such as Kaypro's larg- CP /M are for MBASIC or and considering the tradeoffs, Kay - 
er -size CRT, which is a pleasure to CBASIC -2, or for some form of pro is a solid competitor in this 
use for its size and its green tint, and Pascal. Therefore, to run them you modestly priced portable /desktop 
standard double- density drives. may have to go out and buy the sup- computer field. -Leslie Solomon 

CALCULATOR SAVINGS 
HEWLETT 
PACKARD 

HP -10C Scientific '57.99 
HP -11C Programmable .. 74.99 
HP -12C Financial '99.99 
HP -15C Programmable.. 99.99 
HP -16C Hexadecimal 99.99 
HP -41C Alpha Prog 149.99 82161A Cassette Drive '347.99 

HP -41CV Full Memory 207.99 82162A HP -IL Printer .. 347.99 
HP-41 System Case 7999 82163A Video Interface 169.99 
Port -X- Tender to 10 pts 146.99 82169A HP -I8 Interface.. 349.99 
82104A Card Reader 149.99 82180A Extnd Functns .. 59.99 
82143A Printer 28999 82181A Extnd Memory ..59.99 
82153A Wand 99.99 82162A Time Module ... 59.99 
HP -75C Computer 739.99 82183A Extnd I/O 59.99 
82700A 8K Mem for 75C 14999 62184A Plotter ROM 59.99 
82160A HP -IL Module .. 94.99 HP -97 Desk Progrmble 599.99 

Call Iw Low Prim au iR Aaraarlm and Unwire 

IrMI 

Tessa Instruments 99/4A Computer '249.99 LCD Prog '59.99 
Extended BASIC Module 74.99 TI- 55 -II.... 39.99 
Peripheral Expansion Box 189.99 TI -SAC .... 89.99 
Disk Controller Card 189.99 TI-59 ....189.99 
Expansion Box Disk Drive 294.99 PC- 1000..169.99 
RS 232 Card 134.99 Compact 40 CALL 

Olivetti Praxis 35 Triple -pitch Electronic Typewriter .... '349.99 

Sharp PC -1250 Pocket Extended BASIC Computer $89.99 
CE -125 Printer / Microcassette for PC -1250 149.99 
PC -1500 Advanced Handheld Computer 179.99 
CE -159 Cassette Intrfc/ 4-color Printer- Plotter 179.99 
CE -151 4K Memory Expansion tor PC -1500 49.99 
CE -155 8K Memory Expansion tor PC -1500 104.99 
CE -158 RS-232C 8 Parallel Interlace for PC -1500 179.99 
CE -159 8K Memory Eipans with Battery Back -up 13999 

Casio FX -702P Handheld Computer, 1680 Steps '99.99 
FA -2 Cassette Interface for FX -702P 39.99 
FP -10 Printer for FX -702P 59.99 
FX.602P Alphanumeric Programmable, 512 Steps 69.99 
MT-45 Keyboard with Chords, Bass, Rhythms ... 159.99 
MT -65 Home Entertainment Keyboard 249.99 
MT -70 Advanced Memory Keyboard 299.99 
CT -701 Advanced Electronic Memory Organ 59999 
Call us for low prices on famous Casio digital watches! 

S904 Two-speed, Two -hour Recorder 649.99 

5901 Two-speed, Two -hour, Tape Counter 99.99 
S801 Two-speed Compact. Memory Hewtna 149.99 
X -01 Ultra -thin All Electronic 99.99 
SR -11 FM Stereo Microcassette w /Headphones .. 99.99 
Olympus Pearlcorder Microcassettes 10 tor 24.991 

Pearl- 
order 

Um cables tack. postal many order. VISA. or PVC. Prsal chicks take Nowak, 
to clod Add shipping l %ol your ordre 63.95mmimuml. East of Wasp Rv extra N.aO. 

CA m add 6% sugm lo rvallaa9ih USA pica. 
ORDER 800- 421 -5188 Outside 

TOLL -FREE IMwealae Ima 12131833-32M CA. AK. HI 

ta Tam's Inc, Dept CE-6 
14932 Garfield Ave. 
Paramount, CA 90723 
(213) 833 -3262 
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SUPER BARGAIN SPECIALS! 

The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments -from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50i for first class mail. 

LE/CO/ 108 New South Road 
Hicksville, N.Y. 11801 

J 
CIRCLE NO. 43 ON FREE INFORMATION CARD 
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AWATER-LEAK 

DETECTOR 
Circuit senses presence of watei and sounds 

an warm wnn probe resistance drops 

By Mitchell tee 

W ATER leaks arc costly nui- 
sances for any t.omeowner, 

especially when they to unnoticed 
for one or more days. A leak in a re- 
frigerator ice make-. dish washer, 
het water heater, euaparative cool- 
er, or plumbing can well disaster 
fro: cabinets, floors, and any i -ems 
stored in the immdte vicinity. 
What every homeclw cr neecs to 
avoid disaster is a derive that will 
alert him of leaks when they first oc- 
cur, before they have a chance to do 
extensive damage. 

The leak detecto- zircuit skown 

schematcal y ir Fig I senses the pres- 
ence of water by rnical toring tr:e nes s- 
tance be:ween two probes tint are 
placed so thAl tie resistance is aFect- 
by the amcuni of moisture isms ent 
When this -..esistance drops elow 
about 0.5 nitztgohm-_, an alarm sounds 
to draw Lttchtion btie situatipn. 

At the heart of -he circuit is i Na- 
tional Sznricar du.:cr LM 1S0 bat- 
tery-ope-at2d alk.rm, which con- 
tains a corrpatircr, 300-mA onput 
stage, law-baLtery detectcr, and 
two interna voltage sol-ces. 

The positive input of 



...LEAK DETECTOR 

the comparator at pin 5 of IC1 is 

connected to an internal 5.8 -volt 
source via pin 2; the negative input 
at pin 4 is pulled low by R/, with the 
probe connected between pin 4 and 
the positive supply line. 

Under dry conditions, resistance 
across the probe is fairly high 
(greater than 5 megohms) and no 
output to alarm Al is present at pin 
8 of IC1. When probe resistance 
drops below about 500,000 ohms, 
pin 4 of ICI is pulled higher than 
pin 5 and pin 8 goes low, at which 
point, Al sounds. 

The on -chip low- battery detector 
alerts you whenever the potential at 
pin 12 of ICI falls below 6 volts by 
sounding AI for 30 ms every 45 sec- 
onds. Voltage divider R2 /R3 deter- 
mines the low- voltage alarm point. 
With the values specified, Al will 
sound when battery potential drops 
below 8.2 volts. 

Total standby current drain of 
the leak detector is less than 7 IAA, 

allowing up to a year of operating 
life from a 9 -volt alkaline battery. 
The alarm can be tested by closing 
Si to emulate a low- resistance 
across the probes. 

Construction. The leak detector 
can be assembled on perforated 
board, using point -to -point wiring, 
or on a small home -brewed printed - 
circuit board. Whichever approach 
you elect to use, the only constraint 
is that you take care in component 
arrangement since all resistors have 
very high values and should not be 
shunted by any type of conducting 
material. 

Once assembled, the electronic 
part of the project can be housed in 
any enclosure that will accommo- 
date it and battery Bl. If desired, 
probe connections can be made via 
banana jacks mounted on the 
enclosure. 

Probe construction depends on 
the nature of the leak being detect- 
ed. A pattern of interdigitated "fin- 
gers" (Fig. 2A) can be placed be- 
neath an anticipated drip or on the 
floor beneath an appliance where 
leaking water usually occurs. This 
type of sensor can readily be fabri- 
cated from a printed- circuit board 

i R2 
2.7M 

CASE 
All 

C3 
IOOnF 

(SEE 
TEXT) 

i SI 
PUSH 

TEST 

o 
TO 

(PROBE 

- BI 12 ICI - 9V LM1801 
+ 

131 14 
CI 

470 
}IF 

R3 R4 fR5 RI 
7.5 10M 310M C2 IM 
M IOyF 

Fig. 1. The heart of the circuit is the LM1801 battery- operated alarm. 

PARTS LIST 

A1- Buzzer (Radio Shack Cat. No. 273- 
049 or similar) 

B1 -9 -V alkaline battery with connector 
Cl- 470 -µF, 10 -V electrolytic 
C2- 10 -p,F, 10 -V electrolytic 
C3- 100 -¡a,F disc capacitor (optional - 

see text) 
IC1- LM1801 battery- operated alarm 
R1 -1- megohm resistor 
R2- 2.7- megohm resistor 
R3- 7.5- megohm resistor 

R4, R5- 10- megohm resistor 
S1- Normally open pushbutton switch 
Misc. -Perforated or printed- circuit board; 

suitable enclosure; materials for sen- 
sor(s) (see text); IC socket; hookup wire; 
solder; etc. 

Note: The LM1801 integrated circuit is 
available for $1.79 from Digi -Key Corp., 
Highway 32 South, PO Box 677, Thief 
River Falls, MN 56701 (800- 346 -5144). 

TO 
ALARM 

r S P O N G E Fig. 2. An interdigitated 
type of probe or sensor 
is shown at (A). The 
arrangement at (B) can be 
used if water is likely 
to run down a pipe. The 
end of a coax cable can 
be used as a probe in an 
overflow pipe or drip 
bucket as shown at (C). 

PIPE 

NEEDLE 
PROBES 
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LEAK DETECTOR 

edge connector by soldering togeth- 
er alternate traces. 

Where leaking water might run 
down the underside of a pipe, the 
probe arrangement shown in Fig. 
2B would prove most useful. To fab- 
ricate it, first wrap a dry sponge 
around the pipe and tie it in place. 
Then push two lengths of heavy bus 
wire (the "probes ") into the sponge 
parallel to and along the underside 
of the pipe. Using this arrangement, 
water running down the underside 
of the pipe will be intercepted and 
absorbed by the sponge. When the 
sponge gets wet, it will create a rela- 
tively low -resistance path between 
the probe wires, tripping the alarm. 

As shown in Fig. 2C, the 
unterminated end of a length of co- 
axial cable makes an excellent leak- 
age probe for a drip bucket or an 
overflow pipe. The probe tips are 
formed from the exposed braid and 
center conductor of the cable. 

Multiple probes can be connected 
to the leak detector simply by tying 
them into the input circuit in paral- 
lel, to permit monitoring of several 
different locations simultaneously. 
If a sensor is to be located remotely 
from the electronic package, it is a 
good idea to wire a capacitor (C3 in 
Fig. 1) across the probe input at the 
electronic package to reduce noise 
pickup. In most cases, remotely lo- 
cated sensors can be interconnected 
with the electronic package ,via 
twisted -pair 20 -to -30 -gauge insulat- 
ed hookup wire. 

A final note: probes and other 
sensors subject to oxidation (for ex- 
ample, copper) should be periodi- 
cally cleaned. 

June1983 

A COMPLETE 
SOFTWARE GUIDE 

...FREE? 

Discount Software Buyer's Guide, crammed 
with useful facts, can be yours for only $5.00. 

But you get every penny back when you order your 
next low -priced program from Discount Software! 

Mail the coupon and you'll discover descrip- 
tions, features, system requirements, and solid 
advice on scores and scores of programs. Look at 
all you get: 

1. Step -by -step guide to software shopping. 
2. Hardware buyer's guide. 
3. System requirements for each package. 
4. Glossary of software categories. 
5. Directories of software for CP /M, Apple, 

and 16 -bit machines. 
6. Thorough product descriptions. 
7. Selection of games. 
8. Fast -find table of contents and index. 
Send for your guide today. Only $5.00 now, 

it might well turn out to be free. 

$5.00 REBATE OFFER S 

Yes -rush me the useful Discount Software Buyers Guide. My 
enclosed $5 check is made out to "Discount Software!' I understand 
that this sum will be rebated to me when I make my next purchase. 

Name 

Company 

Address 

City State Zip 

Mail $5 check to: Discount Software, 6520 Selma Ave.. 
Los Angeles, CA 90028 
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