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* 32K bytes-ROM, RAM, EPROM or a combination* SS-50 A&C compatible with 16 and 20 bit address decoding* Compatible with all SWTPC 6800 and 6809 computers 

This is the most versati le memory card you can 
buy. Our S-32 may be populated with up to 
32K of static RAM, EPROM, or ROM, or any 
4K block combination of these that you may 
desire. Any 5-volt 2716 pinout compatible 
memory may be used in this card. Any 4K block 
of the memory may be jumper block program
med for RAM or ROM use. This feature 
makes this the ideal memory for those process 
control applications that requi re a mixture of 
ROM and RAM memory. The board is fully 
compatible with all SWTPC 6800 and 6809 com
puters. 

The power requirement for the board is only 
1.75 amps at 5.0 volts with a full 32K of RAM 
installed. 

S-32 Circuit card assembled 
-less memory IC's (uses up to 16) .$99.50 

2716 Type EPROM for above ....•. $50.00 ea. 

16K (2K x 8) Static RAM for above 
(4016 or 2128)............... $50.00 ea. 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 

Circle 258 on inquiry card. 
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The single card computer 

with the features 


that help you in real life 

COMPLETE COMPUTER 

In this advanced card you get a pro
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for BK bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32k BYTE
SAVER® PROM card). There's also 1 K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,BOO baud - software 
programmable. . 

Other features include 24 bits of bi
directional parallel 1/0 and five on
board programmable timers. 

Add to that vectored interrupts. 

ENORMOUS EXPANDABILITY 
Besides all these features the Cro

memco single card computer gives you 
enormous expandabi l ity if you ever need 
it. And it 's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of 5100-bus-compatible memory 
and 1/0 interface cards. Cards with fea
tures such as relay interface, analog 
interface, graphics interface, opto
isolator input, and A/0 and 0/A con
version. RAM and ROM cards, too. 

Card Cage 32K BYTESAVER PROM card 

EASY TO USE 
Another convenience that makes the 

Model sec computer easy to use is our 
Z-BO monitor and 3K Control BASIC (in 
two ROMs). With this optional softw!}re 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac
cess 1/0 ports and memory locations 
and call machine language subroutines. 

Finally, to simplify things to the ulti
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at a 

low price of only $450 burned-in and 
tested (32K BYTESAVER only $295). 

So act today. Get this high-capability 
computer working for you right away. 

C3 Cromemeo 
Incorporated 
Specialists In computers and periphera ls 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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11 magal>ytee of hard disk and 64 kilobytes of fast RAM in a 
ZBOA .computer for under $10K. Two floppy drives, too. 


Naturally, it's from Cromemco. 

It 's a reality. In Cromernco's new 

Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
gel unprecedented storage capacity 
at this price-11 megabytes unfor
matted. 

You get speed-both in the 4 MHz 
ZBOA microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro
second. You gel speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY 
You get expandabi lity, Loo. The 

high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a fu 111 2-s lot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 
With the Z-21-1 you also get the 

broadest software support in the 

microcomputer field . Software Cro 
memco is known for. Software like 
this : 

e Extended BASIC 
e FORTRAN IV 
• RATFOR (RATional FORtran) 
e COBOL 
• Z80 Macro Assembler 
• Word Processing System 
• Data Base Management 

with more coming all the time. 

SMALL, RUGGED, RELIABLE 
With all its features the new Z-2H, 

including its hard disk drive, is still 
housed in just on e compact cabinet. 

Hard disk drive at lower Jell can be Inter

changed jus t by s l id ing out and d isconnecting 


plug Sev<>n free card slots are ava ilab le. 

Z·2H inc ludes printer interf ace ca rd. 


Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved . Our 
equipment is a survey winner for 
reliability. Of course, there's Cro
memco's all-metal cabinet. Rugged, 
solid . And, there's the heavy-duty 
power supply (30A @ 8V, 1SA @ 
+18 V, and 15A @ -18V) for cir
cuitry you'll sooner or later want lo 
plug into those free card slots. 

SEE IT NOW 
Last summer we told you this new 

Z-21-1 wou ld be a smash . And it is. 
So see it at your dealer's now. Have 
him put you in touch with a user
there are lots o( them because 
Cromemco has been deliver ing for 
months. See for yourself how pleased 
our users are. 

PRESENT CROMEMCO USERS 
W e've kept you in mind, loo . Ask 
about the new Model HOD Disk 
D r ive whi ch can combine with your 
present Cromemco computer to give 
you up lo 2'.! megabytes of di sk 
torage. 

Cronaerneo 

Incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Foreground 
96 COMPUTING THE I CHING WITH A TRS-80 

by Dr Edwin Dethlefsen 
lf you cannot afford both a set of tortoise-shell casting wands and a personal computer, you 
should buy the computer and use the program in this article to peer into the Book of Changes. 

142 THE GREAT RACE AND MICRO DISK ALES, Horse Race Simulations 
by Joseph JRoehrig 
Here is a demonstration of some disk file management techniques used in a delightful game pro

gram. 


198 PROGRAM THOSE 2708s! by Robert Glaser 

Programming this erasable programmable read-only memory for 8080-based microcomputers is 

easy with this author's hardware building and software usage methods. 


212 APPLE AUDIO PROCESSING by Mark A Cross 

Here is a simple interface you can add to an Apple II to allow audio input and output. 


234 BUILD A LOW-COST EPROM ERASER by LB Goiter 

Do you need to change the programs in your erasable programmable read-only memory? Try 

building this ultraviolet EPROM eraser to do the job. 


Background 
18 USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, 

Part 1: Fundamental Problems by ]ef Raskin 

In the first of two parts, this author explores several musical concepts and poses some of the in

itial music-to-printed-score translation problems. 


34 ADD A SIMPLE TEXT EDITOR TO YOUR BASIC PROGRAMS 
by Robert G A Goff 
Having a text formatting routine when you output large amounts of text is useful. Now you can 
see how easy it is to implement an editor in BASIC. 

40 EASE INTO lb-BIT COMPUTING, Part 2: Examining a Small 
Multi-User System, by Steve Ciarcia 
Last month, Steve told us about the 8088 processor's capabilities. Now he discusses a two-user 
system with Tiny BASIC tha t can be built using only five integrated circuits. 

70 ADVANCED REAL-TIME MUSIC SYNTHESIS TECHNIQUES 
by Hal Chamberlin 
This well-known computer music maker discusses the fine points of how he uses versatile digital
to-analog converters with a typical personal computer. 

118 CALCULATING FILTER CAPACITOR VALUES FOR COMPUTER POWER 
SUPPLIES by John Thomas 
Here is a homebrewer's explanation of how formulas and guidelines were developed for choosing a 
particular electronic component. 

124 A GRAPHICS TEXT EDITOR FOR MUSIC, Part 1: Structure of the Editor 
by Randolph Nelson 
Now you can learn to enter musical scores into your computer by using a graphics tablet . 

Nucleus 
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512 x 484 resolution 
display supervised by 
its own Z80 micropro
cessor 
32K bytes of dual port 
memory give a com
pletely undisturbed 
screen image 
Resident software em
ulates an ASCII ter
m inal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 
Compatible with any 
8-100 system, yet eas
ily interfaced to other 
computers 
72 key keyboard with 
graphics function 
keys 
15" high performance · 
monitor 

By 
SCION CORP. 

Word.smith Word Pro
cessor software 
40-line page display 
Selectric layout key
board plus 20 Word
smith function keys 
15" high performance 
monitor 
Compatible with8-100 
systems 
Complete documenta
tion 

Call or write: 

SCION CORP. 


8455-0 Tyco Road 

Vienna, Virginia 22180 


(703) 827-0888 




Bar Codes, Revisited . • • 


Altos Computer Systems 
2360 Bering Drive 
Son Jose. CA 95131 

Apple Computer 
10260 Bandley Drive 
Cupert ino. CA 9501 4 

Commodore Business Machines, Inc. 
3330 Scott Boulevard 
Santo Clora . CA 95051 

Dlgltal Microsystems Inc. 
4448 Piedmont Avenue 
Oakland. CA 94611 

lndustrlal Micro Systems 
628 N. Eckhoff 
Orange. CA 92668 

Mlcromatlon Inc. 
1620 Montgomery Street 
San Francisco. CA 94111 

Morrow Designs Inc. 
Thinker Toys 
522 1 Central Avenue 
Richmond . CA 94804 

North Star Computers Inc. 
1440 Fourth Street 
Berke ley. CA 94710 

Polymorphic Systems 
460 Word Drive 
Santo Ba rbaro. CA 93111 

Tano Corporation 
4301 Poche Court West 
New Orleans. LA 70129 

Technlco Inc. 
9051 Red Branch Road 
Columbia. MD 21045 

Texas Electronic Instruments 
5075 S. Loop East 
Houston. TX 77033 

Vista Computer Company 
1401 E. Borchard 
Santa Ana. CA 92705 

~-Shugart 
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Carl Helmers 

It was with great excitement that I opened a package which recently arrived 
from Hewlett-Packard's Optoelectronics people in Palo Alto, California. This 
package contained one of the first production versions of the model 
HEDS-3000 bar-code data-entry wand. A photo of the wand as it came to us 
was prepared by Ed Crabtree as a cover for this April 1980 issue of BYTE. The 
bar-code reader opens the way to a whole new field of applications of small in
telligent processors. 

As long-time readers of BYTE will recall, we have in the past presented no 
small amount of information on the concept of printing digital information in 
bar-coded form as a method of economically distributing data or programs for 
use in a personal computer or other local processors. (See page 10 for "A 
History of Bar Code Information Published in BYTE.") The idea is to treat the 
printed medium as a means of distributing data. With five centuries or so of 
technological progress since Johann Gutenberg's day, the techniques of 
making a good image on paper have been fairly well debugged. 

In the winter of 1976, I had first thought about this subject, then filed it 
away as an impractical scheme. My first thinking had been to try and use the 
direct output of a typewriter to record binary ls and Os. But ls and Os are not 
the ideal printed images to decode. They vary from typewriter to typewri ter 
and have fairly low tolerance for variation in the position of a simple 
photosensor's scan. After putting aside this idea at that time, I expected to go 
no further with it. 

But then in the summer of 1976 I was approached by Walter Banks, who, at 
the time, was associated with the University of Waterloo's Computer Com
munications Network Group. Walter proposed to transform the printing 
scheme into a true bar code, rather than to use my original idea of employing a 
type font. He commented that the University of Waterloo had an old Photon 
phototypesetter that communicated directly to several of his computers, so 
that it would be a relatively trivial task to create bar-code images for various 
data sets. This gave us a representation which was realizable . 

But there was the problem of scanners. The technique would never become 
practical until a scanner that could be marketed for our target price, $50 in 
1976 dollars. (Four years later, at an order of magnitude of 10% per annum in
flation, our 1980 target is about $73.) The arbitrary figure of $50 (1976) was 
chosen so that the incremental cost would be small compared to the cost of a 
system which might use the technique. During the course of 1977, 1978, and 
1979, we have from time to time printed texts containing data encoded in a 
bar-code format in order to experiment with the technique, even if no scanners 
were available which met the price criterion . The thought here was that among 
our readers would be individuals who might wish to experiment with methods 
of reading the form. 

We also published a book written by Ken Budnick, about loaders and 
algorithms for decoding bar codes with several popular microprocessors . (This 
book, entitled Bar Code Loader, is available at a price of $2 plus postage of 
$0.60. It may be ordered from BYTE Books, 70 Main St, Peterborough NH 
03458.) 

But there remained the key requirement of an inexpensive mass-produced 
sensor for the bars. It would do little good to have a neat method of entry for 
mass-produced data unless the entry method were at a mass-produced price 
level (ie : not expensive relative to the total cost of the computer system) . At 
the time Walter suggested this idea to me in the summer of 1976, the typical 
price of a commercially available bar-code sensor wand was $300 and up. We 
needed to excite enough interest in the concept to get a manufacturer interested 
in the technique for a number of purposes. 



" I own a fast-growing business and before I 
bought my computer system I put in a lot o f la te 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching q uickly. so I have time after 
hours to have some fun with the system. My son 
a nd I started out playing Star Trek on the system. 
and now we 're lea rn ing to p lay c hess. 

"When I was shopping a ro und for my system. 
the guys in the computer stores demonstrated all 
the unique features of the minifloppy. I've got to 
admit that at first I didn't really understand all the 
technical details. But now that I use the system 
every day. I really appreciate the minifloppy's fast 
random access and data transfer. I like the 
re liability. too. 

"I'm glad I w ent w ith Shugart drives. Look. 
when you lay out your own money for a system. 
you wa nt d e pendable performa nce a nd g ood 
value . Do what I did . Ask for the system with the 
miniflop py. · · 

If it isn't Shugart, 
it isn't minifloppy. 

~@Shugart Associates 
435 Oakmead Parkway. Sunnyvale. California 94086 

See opposite page for list of manufacturers featuring Shuga rt's minllloppy in their systems. 
TM m lnit loppy 1'5. a reglstorod trado m ar k of Shugar1 Assoclote s 



As a result of the interest expressed in the magazine, 
Walter and I were contacted by John Sien of Hewlett
Packard's Optoelectronics Division in the spring of 1978. 
That year we stopped by at Hewlett-Packard after the 
National Computer Conference, which was held in 
Anaheim, California, as it will be again in May of this 
year. 

Walter and I spent a solid day of activity with John and 
several of his product engineering and development 
people going over the functional specifications of what 
we wanted to see in a bar-code reader that was to be 
suitable for use with printed software. We were, of 
course, not told about specific details of any product they 
might have had under development at that time. Our 
purpose was to convey the functional specifications and 
an idea about the potential markets for such a product in 
the personal-computing area. But, as recent events have 
confirmed, Hewlett-Packard has decided to market just . 
such a product. 

The product is the Model HEDS-3000 bar-code reader 
wand, which is found on this month's cover. The wand 
can be purchased off the shelf from any Hewlett-Packard 
distributor around the world. The list price for a single 
unit is $99.50 from the distributor. Technical information 
about the digital wand can be obtained by contacting 
Hewlett-Packard directly at 640 Page Mill Rd, Palo Alto 
CA 94304; Attention: John Sien. The technical informa
tion that comes with the prototype reader kit includes the 
Digital Wand User's Manual for the HEDS-3000 and the 
detailed six-page engineering specifications for the 
device, dated October 1979 in the case of our copy. 

The wand's price in production quantities will of 
course be significantly lower than the single-unit price of 
$99.50, depending on volume and details of the trans
action like custom molding. John reports that Hewlett
Packard wi11 supply this product in volume with 
numerous optional specifications. For example, there are 
193 different combinations of case colors. The wand can 
be had in quantity with or without the manual push-to
read switch, with or without a custom label, and with or 
without the nine-pin D-type connector found in the 
prototype version. 

John also reports that there is considerable interest 
from appliance manufacturers in use of this product to 
enter user-variable data. Thus, we can, for example, 
foresee microwave ovens that have scanning wands for 
entry of cooking instructions, kitchen computers that use 
scanning wands for entry of nutritional data used in 
managing various kinds of special diets, and other such 
appliances. To such a manufacturer of appliances, the 
bar-code option is very real and usable now, because of 
the existence of this product. 

Other applications suggested by some of the Hewlett
Packard literature on the wand include file-folder track
ing in offices, ticket verification, identifying assemblies in 
an electronics-service environment, security checkpoint 
verification, and the "classical" application of inventory 
control. This bar-code wand is the same one which is 
used to distribute user-library programs in an attachment 
for the HP-41C calculator, although it has a special inter
face and a different model number in that application. 

For experimenters and systems designers interested in 
trying the wand, its interface is a model of simplicity and 
ease. Three wires are all that are required, as seen in 

figure 1. This figure is reproduced from page 9 of the ex
cellent fifteen-page user's manual which accompanies the 
prototype kit for the HEDS-3000. 

One wire supplies power, which is specified to be from 
3.6 to 5.75 V. The reader attachment consumes a 
nominal, but fairly trivial, 50 mA worst-case current. A 
second wire is ground. The third wire is a signal connec
tion, which represents an open-collector output similar to 
that of a typical opto-isolator. In the transistor-transistor 
logic (TTL) interface of figure la, this signal line is pulled 
up to the supply voltage with a 2.2 Kohm resistor. The 
recommended TTL-level interface also obtains hysteresis 
by using a Schmitt trigger integrated circuit, such as the 
74LS13. Figure lb shows a somewhat more complicated 
complementary metal-oxide semiconductor (CMOS) 
logic interface. 

As of this writing, I have not yet connected the wand 
and experimented with it. Nearly any computer will do 
for those who wish to try this circuit. An obvious connec
tion, for example, is to the game-paddle port of an Apple 
II computer, which has the necessary power and signal 
lines . A similar arrangement could be made with a 
parallel data port for the typical S-100-based computer 
such as the North Star or Cromemco machines. For com
plete low-level, assembly-language software needed to 
read bar codes published as a P APERBYTE® , see Ken 
Budnick's book mentioned earlier . In it readers will find 
8080/ZSO, 6502, and 6800 versions of routines needed to 
scan our PAPERBYTE® format. These routines may 
also be used as a model for similar programming of other 
formats such as the HP-41C calculator format. 

How about printing bar-code formats? It turns out that 
our original use of a phototypesetter is far more elaborate 
than is really required. Any software house can begin to 
supply variations of their products in bar-coded form 
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Figure 1: A pair of schematics showing (la) th€ TTL interface for 
the HEDS-3000 bar-code reader, and (lb) the CMOS-logic inter
face . This diagram is reproduced from page 9 of the HEDS-3000 
Digital Wand User's Manual, which accompanies the reader in a 
prototyping kit. 
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At lntersystems,

1tlump'' is an instruction. 

Not a way of life. 

(0~ when you're readv for IEEE S-100l will your 


computer be ready for you?] 


We're about to be gadflies again. 
While everyone's been busy 

trying to convince you that large 
buses housed in strong metal 
boxes wi 11 guarantee versati I ity 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first l ine of computer products 
built from the ground up to con
form to the new IEEE 5-700 Bus 
Standard. Offering you extra ver
satili ty in 8-bit applications today. 
And a fu II 16 bits tomorrow. 

We call our new line Series 
ll ~M And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of al I the perform

ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series II boards are com
patible with most existing 5-100 
ystems and all IEEE S-100 Stan

dard cards as other manufacturers 
get around to building them.) 

Consider some of the fea
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addres able 
OMA devices, with IEEE Standard 
overlapped operation . User-selec
table functions addressed by DIP
switch or jumpers, eliminating sol
dering. And that's just for openers. 

The best part is that all this 
heady stuff is available now! In 
our advanced processor-a full 
IEEE Bus Master featuring Memory 
Map™ addressing to a fu l l mega
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incred ibly versati le and 

economical 2-serial, 4-parallel 
Multiple 1/0 board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex
ible front panel in the business. 
Everything you need for a com
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products label led "IEEE timing 
compatible" or other words peo
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dealer or call/ 
write for our new catalog. We' ll 
tell you all about Series II and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 

Dootl<eo~~~~a<eooo~™ 

Ithaca lntersystems Inc., 

1650 Hanshaw Road/ P.0. Box 91, 


Ithaca, NY 14850 

607-257-0190/TWX: 510 255 4346 


' 



using a relatively inexpensive piece of equipment added 
to a typical small-computer system, namely a high
resolution, hard-copy printer with relatively small 
incremental-spacing intervals. 

For example, Tom McNeal of Hewlett-Packard's Cor
vallis Division (manufacturers of the HP-41C calculator) 
reports that he uses an impact printer with carbon-film 
ribbon to produce bar codes in the format shown in 
figure 2. Printers with similar characteristics of high
resolution placement of vertical bar characters are 
manufactured by companies such as Diablo, Qume, and 
NEC. In preparing an output of digital information, the 
precise spacing of the vertical bar characters is used to 
create a wide- or narrow-width imprint depending on the 
details of the format used. 

Let us conclude this commentary with some critique on 
the potential uses of the bar-code format in publishing 
programs or data. The first and most important comment 
is that the technique is not intended to be useful with 
large files of data. When the bulk of information to be 
transferred by a user is in excess of ten to twenty thou
sand bytes, the bar-code method is not at all appropriate. 
It is best used for chunks of data that are on the order of 
hundreds of bytes rather than tens of thousands. 

The reason for this comment is that in our previous ex
periments with homebrew prototype wands, we found 
that the practical data-rate-equivalent for the manually 

ROOT FINDER 

PROGRl\H REGISTERS NEEDED : 21 
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Figure 2: A sample of bar codes in the format used by the 
Hewlett-Packard HP-41C calculator. This sample consists of 
binary code for the HP-41C program called Root Finder, found 
in the HP-41C Standard Pac library. This image was prepared 
by Tom McNeal, who is a development engineer with the Cor
vallis Division of Hewlett-Packard. 

The format specifies that 2 start bits (both binary 0) be used, 
followed by three 8-bit header words, up to 13 data bytes, and 
then 2 stop bits (the first set to binary 1, the second to 0). The 
wide bars, which represent binary Is, should be twice the width 
of the narrow bars, which represent binary Os. The spaces serve 
as a gauge for the width of the narrow bars. 

The original image was printed on an 81/z by 11 inch sheet of 
paper, but in reproducing it for use in the magazine we have 
reduced it in size to fit our layout. 
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guided input of data is about 10 characters per second. 
The benchmark was taken using input from bar-coded 
program texts published in BYTE's various P APERBYTE® 
software books. This data rate compares favorably with 
the paper-tape reader on an ASR33 Teletype, but is not at 
all desirable for repeatedly loading a 10,000-byte file. 

But, when the data to be loaded has a high semantic 
content per byte of coded information, bar codes are 
quite appropriate. This is especially true when the system 
in which the bar code is used must deal with a great 
variety of such detailed specifications. An example of 
such semantically dense coding is the typical electronic 
calculator program, which might have several hundred 
bytes of information representing a very high level of 
function in each byte. Another example might be evi
denced by instructions for some hypothetical kitchen 
cooking appliance, which are printed as perhaps a hun
dred bytes of data on a food package. Another classic 
example of ten used in the past is use of bar codes as an 
inventory-control technique in fields as diverse as 
libraries and factories. And of course, the Universal Pro
duct Code (UPC) information found on many standar
dized supermarket products can be read by this wand, 
thus allowing home and kitchen applications impossible 
for personal computers before this price breakthrough. 

So, I will close my present commentary about bar 
codes by noting that we can expect further lively applica
tions articles to appear in future issues of BYTE. This is a 
natural prediction based on the fact that readers now can 
get their hands on the necessary hardware at a very 
reasonable price. The clever designers and marketeers of 
Hewlett-Packard have made the bar-code technology 
quite practical and useful in numerous new applications 
of the small computer. • 

A History of Bar-Code Information Published 
in BYTE 
1. 	 Banks, W, C Helmers, and R Sanderson, "A 

Proposed Standard for Publishing Binary Data 
in Machine Readable Form," November 1976 
BYTE, page 10. 

2. 	 Banks, W, "Samples of Machine Readable 
Printed Software ," December 1976 BYTE, page 
12. 

3. 	 Farnell , C, and Seeds, G, "A Novel Bar Code 
Reader," October 1978 BYTE, page 162. 

4. 	 Helmers, C, "Further Notes on Bar Codes," 
February 1977 BYTE, page 121. 

5. 	 Helmers , C, "Another PAPERBYTES Test," 
March 1977 BYTE, page 130. 

6. 	 Helmers, C, and SS Loomis, "PAPERBYTES 
Forum," July 1977 BYTE, page 128. 

7. 	 Merkowitz, F L, "Signal Processing for Optical 
Bar Code Scanning, " December 1976 BYTE, page 
77. 

8. 	 Merkowitz , F L, "Micro-Scan Corporation Bar 
Code Scanner" (Product Review), October 1978 
BYTE, page 166. 

9. 	 Regli, K, "Software for Reading Bar Codes ," 
December 1976 BYTE, page 18. 

10. 	Shuford R, "A Proposal for a Kitchen Inventory 
System, or Don't Byte the Wand That Feeds 
You" (Technical Forum), December 1978 BYTE, 
page 184. 
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Disputed Analysis of Frequency 

The article "Frequency Analysis of 
Data Using a Microcomputer" 
(December 1979 BYTE, page 10) by Dr 
F R Ruckdeschel would have been very 
useful, if he had not made one disas
trous error: he did not realize that 
Fourier coefficients for discrete, equally 
spaced data points can be validly calcu
lated only at certain discrete frequencies. 
This error caused the wide smearing of 
the frequency plots shown in the article. 
These plots should have shown very 
sharp maxima, with little or no 
amplitude at other frequencies. 

I devised a version of his program 
that now gives the correct results. My 
program shows that his figure 2 (page 
18) was correct, but that figure 3 was 
incorrect. In figure 3, essentially all of 
the energy was actually in the first fre
quency, as would be expected . The only 
energy present in the other frequencies 
was due to the inexact input data, and 
to round-off errors during calculation. 

My analysis of a square wave (his 
figures 5, 6, and 7) differs. A square 

NEW 

INCREDIBLE Computer . pp 
only $24.95 

MONTY™ is full of surJ?rises. Entertains as he plays-with 

music and colorful visual effects. Cassette programs available 

for 16 K APPLE W and 16K Level II TRS-ao· microcomputers for use 

with your Monopoly game. MONTY™ is· a shrewd operator. 

But he can be beaten. Send $24.95 check or money order (postage paid) 

Iowans add 3% sales tax. Remember ... " MONTY™plays Monopoly." 


P.O. Box 921, Fairfield, Iowa 52556 

Namf! --------- 
"Monopoly Is a 1rademarX ol Parker Bros., Inc. Address __
Apple Is a trademark of Apple Computer, Inc. 

TRS·80 is a trademark ot Tandy Corp. Cny _ S1ate __ Z•p 


a APPLE a ms.aoCRifam Corpotalion, 1980 
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wave should contain only odd frequency 
components. My analysis of a sixty-five
point, eight-period sine wave (his figures 
10 and 11) also differs. My plot shows 
that essentially all of the energy is in fre
quency number 8, as would be expected. 

My analysis of a sixty-five-point, 
eight-period sine wave with random 
noise added shows that there is now 
some energy distributed among other 
frequencies, due to the noise component. 

The major changes to the program 
include: 

1) 	 It now calculates only the discrete 
frequencies that are valid. These 
valid frequencies correspond to sine 
(or cosine) waves with one complete 
cycle, two complete cycles, three 
complete cycles, etc, in the data. 
This can be visualized most easily 
by setting the data end to end, to 
form a complete loop; then the only 
valid frequencies are those that can 
fit around the loop without having 
any discontinuity. 

2) 	 Lanczos' method is used to prepare 
the data; this reduces the amount of 

calculation by one half (for longer 
problems) and also reduces the 
round-off error. (See Lanczos, C, 
Discourse on Fourier Series, Hafner 
Publishing Co, New York, 1966, 
page 119.) The data is folded at the 
center, and the sums and differences 
are calculated to make two new 
series of numbers, each set one-half 
as long as the original data set: The 
trend is also removed, to allow 
analysis of data that has a straight
line, up or down trend. Calculation 
of thirty-two frequencies for sixty
five data points now takes just over 
2 minutes. 

3) The amplitude and phase are calcu
lated for each frequency. Note that 
frequency 0 is the base level of the 
data, frequency 1 is for one cycle in 
the data, frequency 2 is for two 
cycles in the data, etc. The phase is 
given in degrees, and is checked for 
a 0 sine-coefficient (which would 
give a divide-by-zero error), and is 
adjusted to the proper quadrant (in 
the 0 to ±180 degrees convention) . 
The number of valid sine and cosine 
coefficients that can be calculated 
for a set of data are equal in 
number to the number of data 
points. (The 0 and (N-1)/2 fre
quencies have only a cosine coeffi
cient.) Beyond this point, the ab
solute values of the sine and cosine 
coefficients repeat (this is called 
aliasing). A message is printed on 
the table at this point. 

4) In the frequency plots, the 
amplitude tends to decline sharply 
at first, then more slowly. To com
pensate for this, I plot energy for 
each frequency instead of ampli
tude. Energy will tend to remain 
constant for all frequencies, making 
higher levels stand out more clearly. 
I also plot bar graphs instead of 
only the maximum level, and for 
clarity label each bar. The 0 fre
quency is not plotted, as it has no 
bearing on the frequency spectrum, 
and only valid frequencies are plot
ted. 

With my revised program, meaningful 
frequency analysis of data is much 
easier. 

Delmer D Hinrichs 
2116 SE 377th Ave 
Washougal WA 98671 

Reply &om the Author 
I received several interesting letters 

regarding my article "Frequency Analysis 
of Data Using a Microcomputer, " 
December 1979 BYTE, page 10. Most of 
the letters were in reference to errors on 
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HERE'S WHAT THE DOCTOR 
PRESCRIBES FOR YOUR 

Alling MICROCOMPUTER: 
mu LISP from the Soft Warehouse 

• Over 80 primitively defined LIS 
functions. 

• Infin ite precision integer arithmeti 
expressed in any desired radix bas 
from 2 through 36. 

• Automatic dynamic memory mana · 
rnent performed by an efficient gar 
bage collector. 

• Flexible. but structured program con
trol constructs including an extended 
COND and multiple exit LOOP. 

• Extremely fast execution spe 
achieved by the use of shal low bind
ing, address typing, and a closed 
pointer un iverse. 

The Soft Warehouse can fill your pre
scription with the muLISP-79tm Soft
wa re System. It is fully integrated into 
the popular CP/ Mon Operating System 
and available for a number of differen 
Cl rives. 

If Math Anxiety is your affliction, 
we also · offer the muMATH-79tm 

ymbolic Math System. Read about it 
In the August '79 issue of BYTE. 

Call or write us directly for more in
formation. 

OCopyrigbt Tbtt So t Warehouse 1979 

==  t e • 
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pages 3 and 4 of the magazine, the "Jn 
the Queue" and "In This BYTE" sec
tions. My program was referred to as a 
Fast Fourier Transform, or FIT. It ob
viously is not, and that choice was 
intentional (as you will see later) . 1 
assume someone on the editorial staff 
scanned the article, saw a reference to 
FIT, and made a simple mistake. 

One particularly long communication 
was that of Delmer Hinrichs. He states 
that there is a "disastrous error" in the 
analysis, and goes on to provide a re
vised program which, in one case, shows 
the energy in the eight-period sine wave 
to be concentrated at one frequency , 
and not the "wide smearing" my figures 
showed. I am afraid Mr Hinrichs fell 
into a trap wl1ic11 l intentionally 
avoided. 

The exact solution for the spectrum of 
an eight-period sine wave is well known . 
It is simply a "sine" function centered on 
the continuous sine-wave frequency, Wo 
(in radians): 

sin[(W-W0 )X8'l!"J 

F(W) = (W-W ) X8'lr 
0 

A comparison of a plot of this expres
sion with figure 10 (page 28) will show 
my results to be in very good agreement 
witl1 theory in the vicinity of the funda
mental sine-wave frequency (the 
discrepancy near W=O will be discussed 
shortly) . 

The sine function has many zeros and 
small peaks, as can be seen from figure 
10. Mr Hinrichs's program calculates the 
values for the central peak and the 
zeros. His program misses aJJ the small 
peaks. It is no wonder that he concludes 
that all the energy is at one frequency! If 
all the energy were at one frequency , 
how would an eight-period sine wave, 
preceded and followed by zero signal, be 
distinguished from a continuous sine 
wave? 

The problem Mr Hinrichs experienced 
is typical of the subtleties embedded in 
many discrete Fourier transform (DFT) 
and FIT algorithms. Often the calcula
tion, by the way the algorithm is 
economized, implicitly assumes that the 
signal repeats outside the "window" over 
which the integral approximation is to 
be performed. A repeating eight-period 
sine wave is just a continuous sine wave, 
which is what Mr Hinrichs's calculation 
told him. I avoided these algoritl1ms and 
just performed a simple approximation 
of the Fourier integral. 

I am just as guilty of believing the 
computer as Mr Hinrichs is . There is an 
error in the program of listing 1 (page 
14), and this was kindly pointed out by 
Mr H L Cunningham . For tl1e sake of 
plotting, I shifted up the data, thus 

adding a DC component. The Fourier 
transform of the shifted data was 
calculated, and the DC component was 
subtracted out. However, the same sine 
function effect caused some energy 
spread into the frequencies near DC, and 
I did not correct for that. When you 
spend much time looking at frequency 
plots, you see what is expected. I saw 
the zero DC term and the smear near the 
fundamental frequency , and not the fair
ly obvious anomaly near DC. The pro
gram corrections Mr Cunningham lias 
provided are shown below: 

Add: 	681 REMOVE DC SHIFT 
682 FOR I= 1 TON 
683 D(I) = D(l) - B 
684 NEXT I 

Remove line 810 and lines 1250 thm 
1280. The last statement should be: 

1240 RETURN 

These changes do not affect the 
discussion of the frequency-shift keying 
(FSK) technique used in cassette record
ing. 

I wish to thank the readers who have 
written to me, and 1 apologize for any 
inconvenience. 

F R Ruckdeschel 
773 John Glenn Blvd 
Webster NY 14580 

BYTE Replies 
The description of Dr Ruckdesche/'s 

article as being principally about the fast 
Fourier transform was indeed a mistake 
made by a member of the BYTE 
editorial staff. We apologize to those 
readers who may have 
suffered confusion due to this error. 

A Dead Transformation? 
Baron Jean Baptiste Joseph Fourier 

arose from his grave to award the 
Golden Bomb Award to F R 
Ruckdeschel and BYTE magazine for 
generating and publishing such "gross" 
frequency specta in the name of Fourier 
(in Ruckdeschel's article in the 
December 1979 BYTE). 

A quick glance indicates that line 300 
in listing 1 should use 2'11'(6.2831), and 
line 710 should read TO Kl where 
Kl= (N +1)/2. Even worse is the lame 
explanation for the "unexpected" result 
rather than finding the ''bug." Since I am 
sure BYTE will receive many letters on 
this, 'nuff said. 

Sid Gear 
72 Heritage Dr 
Rochester NY 14615 
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The 

Masterpiece Machine 


AutoScriberM and Your MicroComputer 

Word Processing Anyone Can 

Operate. Immediately. 

If you've een other word processing sys

tems. you probably find it hard to imagine. 

You know other systems require special 

codes and initials. secret words and annoy

ing pauses. before you ca n even think 

about creating copy. 

AutoScribe is ready to perform at the 
touch of a key. 


With just a handful of simple. logica l key

board commands. the AutoScribe user 

rapidly learns to create. revise. generate. 

duplicate. edi t. store and retrieve . .. effort

lessly and conveniently. 


Word Processing That Gets Results 

With AutoScribe. every document is a 

masterpiece . .. justified columns. letter

perfect correspondence. reports that impa11 

the impact of a discerning professional. 


Performance'? Global search and replace. 

block move and copy. infinite reverse 

scroll , page numbering. mailing list merge 

for customized leuers. complete format 


nexibility ... the trail~ of the most ad
vanced state-of-the-art in word processing 
are standard features of AutoScribe. 

AutoScribe puts word processing 
in Proper Perspective 
Word processing should be an effi
cient. cost-effective business tool .. . 
not a mysterious and cumbersome 
operation requiring weeks of train
ing and highly specialized, expen
sive hardware. 

Supported by lucid. self-teaching 
documentation. AutoScribe makes your 
general-purpose microcomputer into a n 
easy-to-use but sophisticated word pro
cessor to efficiently complement your 
other business applications. 

Make Your Micro Into a 
Masterpiece Machine 
Put AutoScribe to work in your business 
operations. Now available for CP/ M 

AutoScrib~·· 


operating systems a nd Zenith-Heath sys
tems. as well as double-density orthStar 
·ystems. AutoScribe is also ava ilable as a 
complete turnkey system. including: fast 
Z80 processor with dual ports and two 

disk drives for double
dcnsity and quad-density 

noppy disk storage. letter-quality printer. 
and professional text-editing videotermi
nal. 

~ ....""""'°'"""' I~ T.M. 
1"11'-'IV~VUI '-'CJ 

See your MlcroSource'" dealer for other powerful, user-oriented app/lcatlons software: LedgerPlus'"-the company bookkeeper, Bookkeeper'" - the oHlce 
accountant, MoneyBell' " - the money manager, nmeKeeper'" - the time accountant. For the MlcroSource dealer nearest you, call (602} 894-9247, andask for 
Customer Service. Or write us at 1425 W. 12th Pl., Tempe, AZ 85281. 

« 1979 THE PHOENIX GROUP. INC. 
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Further Reply from the Author 
Mr Gear's "quick glance" was a quick 

error. He failed to obseroe (as others) 
that a numerical approximation to the 
Fourier Integral was being performed, 
not a formal discrete Fourier transform 
(DFT) or fast Fourier transform (FFT) . In 
this case, using a DFT (or FFT) would 
have given the wrong results. His com
ments would have been correct other
wise. The only bug which exists in the 
program (as far as I know) is explained 
in the response to Delmer Hinrichs's 
letter (see above) . 

F R Ruckdeschel 

Information Requested 

Are any of my fellow BYTE readers 
willing to share information with me on 
interfacing microcomputer systems to 
the IBM Models 50 or 60 electronic 
typewriters? I would like to use my 
Model 60 as an output printer, and I 
would appreciate some advice, if any is 
to be had. 

Thanks very much. 

Michael Pinn.eo 
3757 Vienna Dr 
Aptos CA 95003 

Eclipsing Mechanical Pipe Dreams 

In looking through back issues of 
BYTE, I came across an editorial by Carl 
Helmers regarding the control of a 
camera with a computer. ("Computers 
and Eclipses," July 1979 BYTE). Though 
this is probably too late to help Mr 
Helmers with the February 16 event, it 
may be of interest to others. 

The mechanical interface described by 
Mr Helmers is dictated by his choice of 
camera body. The new generation of 
35mm cameras are mostly electronic, 
and therefore more directly controllable 
by computer. In general, there are two 
electromagnets. One releases the first 
curtain to uncover the film. The other 
releases the second curtain to cover the 
film . The time delay between releases 
determines the exposure. 

From here there are two approaches: 

1) Control the main release and the time 
delay circuit (this requires a speed
select code and a trip signal) . 

2) 	 Control each curtain directly, timing 
done by the computer (this requires 
only an open and dose signal). 

To keep the hardware as simple as pos
sible, I would recommend the second 
method. Detailed information and 
schematics for a particular camera can 
be found in a service manual . (Available 
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from National Camera Inc, 2000 W 
Union Ave, Englewood CO 80110.) 

A completely electronic. interface has 
several advantages: 

• 	 Power requirements are simplified; a 

major consideration for field equip

ment. 


• 	 Solenoid and motor vibrations are 
eliminated; with long lenses and long 
exposures they would seriously 
degrade image quality. 

• 	 Complete control of exposure time, 

including long timed exposures and 

in-between standard speeds. 


• 	 Random access shutter speeds; you 

are not limited to one step up or 

down at a time. 


These last two features make the in
strument applicable to a wider range of 
tasks. 

William Earl 
363 Joe McCarthy Dr 
Tonawanda NY 14150 

See the Editorial in the March 1980 
issue . . ..CH 

Nose It All 
My comment concerns the smell (yes, 

literally the smell) of BYTE. When the 
December 1979 issue arrived, I sensed 
the same odor that one sometimes 
encounters in large discount chain 
stores, associated with plastic foot-gear 
and, no doubt, a rampage of other pro
ducts as well. As this substance, the one 
responsible for the odor, has brought on 
attacks of asthma, I gave the issue a 
wide berth, reading it only in well
ventilated surroundings for brief periods 
of time. I escaped without any obvious 
damage to my health . 

I assumed that, somehow, the issue 
had come too dose to some offensive 
item while enroute to me, or that a not
to-be-repeated mistake had occurred 
during the production of the magazine. 
Alas, I was wrong, for the issue which 
just arrived, January 1980, exudes the 
same noxious particles/vapor. 

Perhaps I, alone among your readers, 
am overly sensitive to whatever new 
manufacturing process is producing this 
"air pollutant. " In that case, the solution 
to the problem is simple and is up to 
me. However, I write in case there are 
others who are similarly affected by it, 
in which case the substance might be 
considered at fault. In fact, my reaction 
might be likened to that of the miner's 
canary, warning others of a potential 
threat. 

If you choose to, you are welcome to 
publish this as a letter to find out if 
enough others have been bothered to 

warrant removing the cause. It would 
certainly be a shame if BYTE were 
required to bear a legend devised by the 
Surgeon General. 

Philip K Hooper 
5 Elm St 
Northfield VT 05663 

Werning: The Sll'Q8Dll Corpa-al May Yet Determine Thet 
BYTE Reeding Is Dengerous to Yovr Health. 

Seriously, the difference in smell is 
due to a change in printers that became 
effective with the December 1979 BYTE. 
Readers will obseroe an improvement in 
the magazine that took place 
simultaneously. The "What 's New?" sec
tion of the magazine is now printed on 
the same glossy-paper stock as the rest 
of the issue, rather than on the 
uncoated, buff-colored stock previously 
used . . ..CH 

Reform = Neologism 
In language usage it often happens 

that one person's sensible reform is 
another's unjustified neologism. I was 
reminded of this by Philip Bacon's letter 
in the December 1979 BYTE, "Problems 
1 Thru Ten," page 78. He objects to 
using numerals to represent small 
numbers within English text. His claim 
to have to mentally translate such 
numbers into words in order to 
recognize them seems amazing to me, 
having never experienced any such dif
ficulty myself. Nevertheless, if BYTE 
doesn't mind using a little extra space to 
spell out numbers for Mr Bacon's 
benefit, then I have no objection either. 

As a matter of fact, I would like to 
direct your attention to the far more 
abominable abbreviations recently com
ing into use for designating the fifty 
states. By the principle of ironic sym
metry I can expect that Philip Bacon has 
no problem with them. When I, 
however, encounter an address in the 
state of "MN" it is my tum to go 
through a kind of mental stuttering: 
"Maine7 Montana? Michigan? Where 
the devil is that ZIP code directory?" 

It is obvious that the post office is 
pushing these state codes so that com
puterized records need allocate only two 
characters to name a state, whether two 
characters suffice for human intelligi
bility or not. This is the most blatantly 
dehumanizing misuse of computer 
technology that I have yet seen. 

Craig Busse 
Systems Analyst/Chicago Office 
Canon USA Inc 
140 Industrial Dr 
Elmhurst IL 60126 • 
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. you.do 
The Paper Tiger strikes again. With a DotPlot'" graphics The Paper Tiger costs only $995.The DotPlot option only 

option that lets you make the most of your Apple II , TRS 80, or $99 more. But don't let these low prices fool you. Because the 
other personal computer. Paper Tiger is rugged enough to stand up to the 

With DotPlot and available software drivers, most demanding printer-plotter requirements. 
you can print screen graphics, draw illustrations, For the name of the Paper Tiger dealer nearest 
write block letters, plot charts. And DotPlot you, call toll-free 1-800-343-6412 (except Massa
includes an expanded, 2K-byte buffer. chusetts, Alaska, and Hawaii). 


That's not all. Every Paper Tiger gives you 8 
 Integral Data Systems,14 Tech Circle, 
software-selectable character sizes. 80 and 1 Natick, MA 01760. (617) 237-7610. 
132 column formats. Multi-part business forms 
handling. Forms control. Reliable stepper
motor paper drive. Adjustable width tractor feed. 
Continuous duty cycle operation. Plus lots more. t)Integral Data Systems, Inc. 
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Using the Computer as a 

Musician's Amanuensis 


Part 1: Fundamental Problems 

It is the dream of many amateur 
and some professional composers to 
have a machine that relieves the 
tedium of writing down musical 
ideas. The notation of music is not 
terribly difficult to write, but it takes 
a number of years of practice before 
you can do it quickly and legibly. Un
fortunately, many composers never 
attain the goal of re~dability. 

There are several kinds of systems 
that might appeal to a composer who 
wants good-looking scores. One 
might be a display-based music 
editor. Picture the composer seated 
before the display, light pen or 
graphic tablet in hand, writing on the 
display much as he now writes on 
paper. The computer's editing power 
would just make the process easier 
and more efficient. This is fine for the 
composer who does not use a musical 
instrument as he composes, but who 
sits at a desk with pencil and paper 
and is able to write down musical 
thoughts without having to play 
them. 

Other composers actively use an 
instrument as they write, much as 
some people write prose more effec
tively by dictation rather than with a 
typewriter or a pen. It is this kind of 
keyboard-based system that is dis
cussed here. 

Most modern musicians never 

About the Author 
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years us a professional musician and music 
teacher. He is presently the manager of Ad
vanced Systems at Apple Computer, Inc. His 
personal music and computer equipment in
cludes a piano, a harpsichord, an organ, a 
Digital Equipment PDP-11, and three Apple II 
computers. 
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learn to write musical notation at all. 
Many never even learn to read music 
(for example, at least nine out of ten 
guitarists are musically illiterate 
however well they might play). I am 
always amazed at this lack of 
literacy, not only among guitarists, 
but also among other performers. For 
some reason, music teachers rarely 
expect their students to be fluent at 
writing one of the most widely 
adopted notations that mankind has 
invented. Once you learn to read 
music, then printed music from 
almost anywhere in the world is open 
to you . 

The notation of music has changed 
little since the seventeenth century, 
and it takes relatively little additional 
study to play from many musical 
scores written 500 years ago. The 
same is not nearly as true for certain 
spoken languages. 

(However, this is not to say that 
music notation has not changed at all. 
I have heard many pathetic perfor
mances of Baroque and earlier music 
put on by singers and instrumentalists 
who did not realize that today's nota
tion of music, while maintaining 
much the same appearance as 
Baroque notation, has often changed 
in meaning. The notation of rhythm 
in French Baroque music in particular 
is radically different from what it 
appears to mean to a person trained 
only in twentieth century notation. 
This problem is delightfully docu
mented in Thurston Dart's book, The 
Interpretation of Music, Harper 
Colophon Books, 1963.) 

There is an interesting parallel with 
computer languages here: when I 
receive a piece of music for the piano, 
written in Japan, I can read and play 

the music even if I cannot read the 
title and dedication. Similarly, when 
I have a BASIC program for my 
APPLE II computer, written in Japan, 
I can follow the program and "play" 
it on my computer, even though I 
cannot read the title or REM (remark) 
lines. I somehow suspect that BASIC 
will not last 500 years, but who 
knows7 

Why Use Computers in Music 
at All7 

Most people expect at least one of 
four musical benefits from their com
puter: 

1. 	The computer as instrument: the 
system will create sounds and give 
the user new sonic effects and 
musical control far beyond the 
abilities of synthesizers now 
available - or do the same things 
simpler and more cheaply. 

2. 	The computer as virtuoso: it will 
be programmable so that it can 
play pieces that people are tech
nically incapable of performing. 

3. 	The computer as piano roll: the 
computer will capture the perform
ances of musicians much as a good 
player piano can, and will enable 
the recreation of their exact 
performance upon demand. Being 
able to do some editing is usually 
part of the deal. 

4. 	The computer as amanuensis: the 
computer will listen to a person 
hum or play a tune (or be attached 
to their instrument) and write 
down what he is playing. 

There are many other applications of 
computers in music, but these are the 
four dreams that most people confess 
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to me. Most of the other applications 
fall into musicological, physiological, 
psychological, or acoustical studies. 
None of these applications will be 
discussed in this article. 

Item 1 (using computers as syn
thesizers or as their components) is 
being done all the time, with varying 
degrees of success. Popular music's 
use of synthesizers has often been 
quite effective, whereas the highbrow 
use of computers in music has more 
often had results that are merely 
bizarre. 

Item 2, using the computer to play 
conventional instruments, is coming 
along nicely - at least as nicely as 
can be expected. It has ·an interesting 
problem: a true virtuoso performer 
plays a bit differently each time. 
Different virtuosi play quite different
ly from one another. These differ
ences are called interpretation. 

Interpretation is one of the things 
that makes listening to live perfor
mances much more interesting than 
listening to recordings which do not 
vary from one playing to the next. 
Few people have even thought about, 
much less attempted to write algo
rithms to solve, the problems in
herent in getting a computer to 
"understand" a piece of music so that 
it can create a viable interpretation. 
Without the ability to interpret a 
piece, the virtuoso computer is 
trivialized to item 3, a piano roll. 

Some people have set up the com
puter to be an automatic recorder
player, in the tradition of the Welte 
Vorsetzer (roughly translated: that 
which sits in front) system of the last 
century. Player pianos effectively 
became extinct, and history will 
probably repeat itself with this idea. 
Who wants to have to maintain, for 
example, a piano, when a simple 
record player can reproduce the 
sound of not only the piano, but of 
every other instrument ever in
vented7 Besides, the record player is 
cheaper and does not go out of tune 
as easily. 

But of all the dreamers mentioned 
here, among those least prepared to 
turn their dream into reality are those 
whose dreams turn to item 4, trans
forming played music to the written 
form. They are the composers of the 
future, whose musical ideas need but 
the invention of the automated 
amanuensis for them to become rich, 
famous, or both. They well may be 
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right, but they are usually unaware of 
the subtle problems that lie across 
their path. 

Problems in Building the 
Composer's Aid 

Every now and then, I read about a 
company that has begun to manufac
ture such a device, normally found in 
the form of a piano with a computer 
and a plotter as peripherals. The 
trouble is, you will usually read 
about them but once. They are 
seldom heard from again, except 
when they announce some "technical 
difficulties" that will delay the mass 
production of their device until next 
year. I suspect that some of them put 

Musical notation contains 
both more and less infor
mation than is contained 
in the performance. 

the correct hardware together, an
nounce the product, leaving only the 
writing of a few programs to finish 
the job. 

Well, dear reader, that bit of pro
gramming is the job. I have no doubt 
that a successful device is or will 
eventually become available. Its exis
tence will mean that someone has 
come up with some heuristic solu
tions to the rather interesting and dif
ficult problems involved. As you will 
see, these problems cannot be solved 
in the sense that certain equations can 
be solved to give a definite, fixed 
answer. All that a solution to the 
computer-generated score problem 
can be is a more or less useful 
approximation, which will require 
human editing in most cases. The rest 
of the article explains why this is the 
case. 

Three Parts of the Problem 
First let us look at some of the 

technical difficulties. One portion of 
the job is quite easy, and another is 
not considered to be difficult. The 
third portion is nearly as difficult as 
climbing Mount Everest on roller 
skates. 

Assume, for the time being, that 
the input will be via a piano-style 
keyboard. Getting this arrangement 
to work is the very easy portion of 

Agrowing
line of tools to 
expand the Apple 

-,· \.:~· 1,1". -·.<.;·,· -.---.- -,··... -~ •..,~-~~,--i·.'"""'~'l 1"~~'·· -· 

Time events In four opetating modes-continu· 
ous, single shot,frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on·board ROM, and much more. 

7720A Parallel lnlerfoce. Two bi-directional 8-bit 
VO ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter· 
rupts, supports OMA daisy chaining. 

7811 BArithmetic Processor. Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga
rithmic,exponential functions. Programmedl/O 
data transfer; much, much more. (Not currently 
compatible with Apple II Plus-check with 
your dealetl 

7710A Asynchronous 5erlal Interface. Confonn· 
ing to RS-232-C A thru E1978 standard, this 
card will drive a variety of serial devices such as 
CRT temtlnals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full hand-shaking, 
and fully compatible with Apple PASCAL! 

7470A 3% BCD AID Conwrter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel AID, 400 ms 
per conversion. 

7490A GPIB IEEE 488 lnlerfoce. A true imple
mentation of the IEEE 488 standard-the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE488. 

7114A PROM Module. Pennits the addition to or 
replacement of Apple Dfirmware without 
removing the Apple II ROMs. Available with 
on·board enable/disable toggle switch. 

7500 AWire Wrap Board. For prototyping your 
own designs. 

7510A SOider Boord. 

7590A Extender Board. 

7016A 16K Dynamic Memory Add-On. 

Watch this space for new CCS products for 
the Apple. We've got some real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer i"etailer. The CCS 
product line is available at over 250 locations 
nationally.including most that carry the Apple. 
Or circle the reader service number on this ad. 

Apple II. A_pple II Plus. and Applesoftare trademarks 
of the Apple Corporation. 

CCS makes the difference. 



We see it as a good 

way to get things done. 


Apple bas built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for communications over tele
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien
tific, or graphic projects, weve got tools for high-powered, 

high-speed math functions, and fast, high resolution graph
ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including AID converters and interval timers with 
external interface. 

We make components for the S-100 bus, the PET, and 
the TRS-80, too. We built our products to deliver hard
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 

•
California Computer Systems 

250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 

Circle 9 on Inquiry card. BYTE April 1980 21 



Var I· et 1on 

Figure 1: A section of Beethoven's "Variations on 'God Save the King"' done on the computer. When done correctly, computer-drawn 
music is indistinguishable from printed music. Only the time signature reveals the computer origin of this sample. The author pro
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grammed the music system that produced this in 1967. 

the problem. It is no great feat to be 
able to attach a keyboard to a com
puter - there is even an integrated 
circuit that does it for you (Intel's 
8279, for example). 

The minimally difficult part of the 
job lies in getting the computer to 
produce what looks like printed 
musical output of acceptable appear
ance (for an example, see figure 1). It 
will take an experienced programmer 
a year or so to write programs that 
can achieve a good-looking music 

output from a computer system, 
unless he has a powerful graphics 
system to use. For minimally readable 
music notation, you should figure a 
month or two for the programming 
job. I am not talking about drawing 
just a single melodic line, but drawing 
full scores with all the slurs, beams, 
and other complex notations that 
composers use. 

The very difficult portion of the 
problem is to go from the computer's 
internal representation of the key-

presses to standard musical notation. 
The processes at the two ends are 
readily accomplished; it is the 
transformation from one to the other 
that is very difficult. 

It is difficult enough to go the other 
way, from standard musical notation 
to a reasonable performance: musi
cians find that it takes years of train
ing even to do that apparently 
straightforward task. But we will 
concentrate for now on the problem 
of going from the keyboard input on 
a piano-style keyboard to graphic 
output in standard musical notation. 

The first obstacle that deters many 
a hopeful attempt is the fact that 
musical notation contains both more 
and less information than is con
tained in the performance. To see this 
clearly, let's simplify the problem 
slightly. If we cannot solve the 
simplified problem satisfactorily, it is 
unlikely that we will be able to solve 
the whole problem. 

A Musical Instrument to 
Keep in Mind 

One of the simplest instruments to 
computerize is the pipe organ. Its 
keys are in either an on or off (down 
or up) state, unlike a piano, where the 
manner in which the keys are struck 
makes a difference in the sound. 
(Note to organists: in this instance I 
am not talking about tracker-action 
organs; rather, I am talking about the 
usual electromechanical pipe organ, 
which is operated electrically from 
simple contact closures in the keys.) 

Another important simplification: 
real pipe organs often have the ability 
to produce a number of different 
timbres or sound qualities. We will 
limit the organ modeled here to what 
organists call a single registration, 
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meaning that the tone color (timbre) 
of the instrument cannot be changed. 
This is not too severe a limitation, as 
much of J S Bach's music can be 
played very beautifully with only one 
registration. 

For the rest of this discussion, then, 
this simple pipe organ will be a useful 
model of a musical instrument to 
keep in mind. 

Four Views of a Piece of Music 
Before proceeding with the musical 

and technical details of the most dif
ficult portions of the Composer's Aid, 
it might be a good idea to make sure 
that you and I are using the same 
terms in the same way. 

A piece of music, for this discus
sion, has four major embodiments. 
First, there is the musical idea, which 
exists in the mind of the composer. It 
may evolve as it is performed, as in 
improvisation; it may never be real
ized, or it may be written down. This 
last activity is termed composing. 

Second, there is the score, which 
is a written document (usually in 
musical notation) that describes how 
to play the piece. We will ignore the 
suggestive descriptions that often ac
company the piece, for example: "an
dante cantabile con moto appas
sionato, " or as Fats Waller used to 
write, 'Tempo Basement De Luxe." 
The only portion of the score that will 
interest us for now is the collection of 
splotches of ink that, by their shape 
and position on the page, indicate the 
action to be taken by a human or 
mechanical performer. 

The third embodiment consists of a 
sequence of switch closures or 
keypresses on the keyboard. Such an 
embodiment is represented by a piano 
roll. On the organ, this embodiment 
can be represented mathematically as 
a sequence of ordered pairs, the first 
of which states at what time the key 
was pressed, and the second stating 
for how long an interval the key was 
held before being released . In prac
tice, these times need not be more 
accurate than to the nearest hun
dredth of a second (so long as errors 
do not accumulate). 

The fourth embodiment is the 
sound of the piece. This is what the 
composer primarily seeks. Many 
computer hobbyists overlook the fact 
that the score, the performer, and the 
instrument are just means to an end. 
Perhaps the ideal world would be one 

where the composer thinks up a 
piece, and some gadgetry attached to 
his head picks up these mental 
emanations and realizes them as 
sound - or perhaps disseminates 
them directly into the audience's 
brains. For the time being, though, 
we prefer to go through this last 
embodiment and hear the piece 
through our ears. Direct mind-to
mind music we will leave to the 
science fiction writers. 

Getting Tripped Up by Rhythm 
Now that we have our corner of the 

computer-music world carefully 
delineated, our model instrument 
chosen, and the stipulation made 
that it is not difficult to have a 
computer read a keyboard and pro
duce musical notation, let's look at 
some of the more difficult aspects. 
One such aspect is having the com
puter proceed from its reading of the 
keyboard to the production of writ
ten musical notation. 

If, due to someone's inspiration , 
what I am about to declare as being 
difficult to do turns out to be easy, I 
will be delighted. But read on and 
find out why it may be difficult. 

A piece of music that consists of 
only one note played at a time (a 
simple melody) can be captured by 
the computer by simply storing the 
time at which the note begins, and 
then storing the length of the time 
interval that the note continues to 
sound. It is convenient to measure 
these times in.hundredths of a second. 
It is also convenient to say, by con
vention, that the time the first note 
begins is called time 0. 

For example, if the first note lasts 1 
second, we say that it starts at time 0, 
and has a length of 100. If the second 
note starts half a second after the first 
note stops and is half a second in 
duration, then we say that it starts at 
time 150 and has a length of 50. 

The rate of playing a musical piece, 
its tempo,is given in terms of 
Maelzel's metronome markings : the 
number of notes of a given metrical 
type (such as quarter or eighth notes) 
that are to be played in 1 minute. 
Incidentally, since the metronome 
was not available until after 1816, 
tempi of pieces composed before that 
date can rarely be ascertained with 
any assured accuracy. 

Figure 2 presents the notation that 
tells us to play exactly UO quarter 
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notes in 1 minute. Each quarter note 
will have a length of 501100 of a 
second. 

The first significant problem occurs 
right here. Have a person using a 
metronome play on some instrument 
six quarter notes, in succession, at 

J= 120 

this tempo. There is no difficulty in 
having the computer find when and 
for how long each note is played. The 
resulting data might well look like the 
data in table 1, which came from an 
experiment conducted with a push
button switch attached to my Apple 

Figure 2: Markings for tempo. The notation above and to the rigl1t of the treble clef tells 
us to play this musical passage at a rate such that 120 quarter notes can be played in 1 
minute. 

J= 120 

Figure 3: Music notation for six equal quarter notes. When a human player tries to play 
these notes, the results, as strictly interpreted by an unsophisticated computer program , 
may be interpreted differently. See figure 4. 

Figure 4: Possible computer interpretation of six quarter notes. When the keystrokes 
entered by a human attempting to play six notes of equal duration are interpreted, even 
a fa irly good computer program might interpret them as something quite different. The 
notes here are: a dotted eighth and a sixteenth rest (two times); a eighth note and an 
eighth rest; a dotted sixteenth note, a thirty-second rest, and an eighth rest; an eighth 
note, a thirty-second rest, and an eighth rest; a dotted eighth note, a sixteenth rest, and 
a thirty-second rest. 

Starting Note 
Time Length 

Note (1/100s) (1/100s) Comments 

1 0 32 The first note started at time 0 and lasted 32/100 seconds. 
2 53 34 The second note started 531100 seconds after the first . 
3 101 37 The third note's starting time and length, etc. 
4 167 22 
5 210 28 
6 268 30 

Table 1: Results of an attempt to play six notes of equal length. The starting times 
and note lengths, each measured in hundredths of a second, were derived from a 
computer program written for the author's Apple II. The program recorded the times 
a push-button switch was pressed and released. Any computer program that has the 
task of converting these keypresses to standard music notation will have to decide 
from the note length values whether or not certain notes are meant to be equal. 
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II computer. 
The data was produced from the 

playing of an experienced musician 
and yet is irregular. There are two 
reasons the results from this very 
simple piece seem so ragged. First, so 
that several notes played consecutive
ly at the same pitch may be heard as 
distinctly separate events, the actual 
duration of each note must be shorter 
than the indicated length in order 
leave a short period of silence be
tween each instance of the note. Thus 
the length of a note will not be exactly 
half a second (50/100 of a second) 
nor will it average this length, but 
something less. In this case the dura
tion averages to 30.5 hundredths of a 
second. 

Another reason the note inceptions 
are not as regular as we might hope 
lies in the normal variations in human 
motion . The average time between 
the notes is 53.6 hundredths of a 
second. 

Now that we have the starting 
times and lengths, how would we 
notate the piece as played? The player 
was thinking of six equal notes, filling 
a measure as shown in figure 3. But 
the computer heard nothing of the 
sort. It received a sequence of rather 
irregular numbers. It would require 
some clever programming to deter
mine that all of those notes were in
tended to be the same length. A 
moderately clever program might 
produce the music notation shown in 
figure 4. 

The program seems to be struggling 
to accurately fit the notes it "hears" 
into the pattern of 120 beats to the 
minute, and losing the struggle. 

Another Rhythmic Difficulty 
Matters become worse if the com

puter has to determine what the in
tended tempo is, just by hearing it. 
Even if the notes are played by a 
precise mechanism, no program can 
tell the difference between the notes 
in figure Sa and the notes in figure Sb, 
since they both sound the same, albeit 
at different tempi. Nonetheless, a 
human player may interpret those 
two notations differently. In fact, if 
we rewrite the six equal notes in 6/4 
time (as in figure 3) so that it is in 3/4 
time, the result is the notation given 
in figure 6. 
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Up to four 18Mb Winchester Display terminal Letter-quality or dot Horizon 1/0 flexibility 
type hard disk drives 

Unsurpassed Performance and Capacity! 
North Star now gives you hard disk capacity and process
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform
ance, the Horizon has 1/0 versatility and an optional hard
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter
faces the drive(s) to the Horizon and takes full advantage 

Norths1alf 

North Star Computers, Inc. 

1440 Fourth St. 

Berkeley, CA 94710 

(415) 527-6950 TWX/Telex 910-366-7001 

Circle 13 on Inquiry card. 

matrix printer 	 allows expansion to 
meet your needs 

of the high-performance characteristics of the drive. Our 

hard disk operating system implements a powerful file 

system as well as backup and recovery on floppy diskette. 


Software Is The Key! 

The Horizon's success to date has been built on the qual

ity of its system software (BASIC, DOS, PASCAL) and 

the very broad range and availability of application soft

ware. This reputation continues with our new hard disk 

system. Existing software is upward compatible for use 

with the hard disk system. And, with the dramatic increase 

in on-line storage and speed, there will be a continually 

expanding library of readily available application software. 

For more information, see your North Star dealer! 


HORIZON-HD-18 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS-18 hard 
disk drive $9329 

HDS-18 
Additional 18Mb hard disk drive 
for expansion of Horizon HD-18, 
or your present Horizon $4999 

SYS-1N 
Complete Horizon HD-18 plus 
BO x 24 display terminal and 
NEC Spinwriter printer $13,239 

SYS-1A 
Complete Horizon HD-18 with 
80 x 24 display terminal and 
Anadex printer $11,319 
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Figure 5: The difficulty of determining tempo from context. Without some kind of ex
ternal reference (such as the tempo notation in figure 2) , musical notation becomes 
somewhat arbitrary. Hearing only the note sequences in figures Sa and 5b, a computer 
program could not differentiate between the two. 

Figure 6: Example of agogic accent. Although the notes here are equivalent to the notes 
in figure 3, a human player will likely accent the first and fourth notes (the first note of 
each measure); this is called an agogic accent. 

The human player is likely to make 
the first and the fourth notes from 
figure 6 longer than any of the others. 
This is done to emphasize them. The 
technique is called an agogic accent 
and is frequently used - especially 
on our organ, which has few other 
means for putting emphasis on a 
note . 

How is the computer to know that 
this phenomenon is accenting and not 
accident? And how is it to know that 
it should not notate the first quarter 
note in each bar differently than the 
others7 Clearly then a program must 
have some information about the 
metrical structure of the music. I 
leave it to you to determine just how 
this is to be accomplished. If you re
quire human intervention too often, 
you might begin to abandon the com
puter altogether. 

If our organ is located in a resonant 
cathedral, the organist might play the 
notes even shorter, perhaps for only a 
quarter of their indicated time, and 
let the resonance of the hall fill in the 
rest of the note. In another instance, 
the organist might feel inspired to 
play a passage staccato for other 
reasons. (Staccato means playing the 
notes briefly, leaving silence to make 

up the time between notes.) This is 
well within the accepted limitations 
of a performer's rights to interpreta
tion . 

What is the poor computer to do7 
Try to notate in minute and scrupu
lous detail the exact perfonnance7 
This might be interesting if we are 
studying human performance . But it 
is not useful here, for our goal is to 
create a score, which we hope will be 
playable by a human performer, and 
therefore it must not be encrusted 
with the myriad details of a particular 
performance. 

The more successful programs 
(such as Moorer's work at the Stan
ford Artificial Intelligence Laborator
ies) are adaptive and quite clever 
about imagining what the player 
must "mean" by the apparently 
strange sequence of timings that come 
into the computer in digital form . It 
would be a notable accomplishment 
for a programmer to get a computer 
to merely notate all rhythms correct
ly, let alone to solve the problems 
caused by details of harmony as well . 

Next month in Part 2, I will 
examine more problems that arise in 
using the computer as a musician's 
amanuensis .• 



clearly readable printouts 

clearly remarkable price 


The $625* Heathkit H14 Printer.You'll pay hundreds 

more for a printer with its features. 


Where else can you buy a microprocessor
based printer wi th the H14's features and 
copy quality for under a thousand dollars? 

The Heathkit H14 prints up to 165 charac
ters per second, one ful l line every two 
seconds. 

5 x 7 dot matrix and finest quali ty impact 
printhead give you clear, easy-to-read 
images. 

All functions are m icroprocessor-con
trolled for re liable performance and mo re 
efficient use of your computer. 

You get: 
• Standard 96-characte r ASCII set-UPPER 

and lower case. 
•	 Operator or sof tware se lec tab le line 

width: 132, 96 and 80 cha racters pe r 
line. 

• Compatibi l ity with any computer having 
RS-232C or 20 MA current loop se ria l 
interface with handshaking. 

• Sprocket paper feed, with adj usta ble 
spaci ng, keeps paper moving smoothly. 

• "Paper 	out" and "paper jammed" sig
nals prevent loss of data. 

•Selectable baud rates fro m 110 to 4800. 
• 	Conven ience of standard fan-fold paper, 

2.5 to 9.5 inches wide. 
• Chrome wire rack keeps paper neat. 

Price incl udes connec ti ng cab les, paper 
rack and ribbon. Just add paper and you 're 
ready to run. And servi ce on the H14 is 
close by at any of 55 Heathkit Electronic 
Centers throughout the U.S. 
Com pl ete details on the remarkable H14 
are in the newest, free Heathki t Catalog. 
Send for yours today or pick one up at your 
Heathkit Electronic Center. 

''W 
. hatever Your co 

Printer is a tnpufer th· n excell , 1s 
.. . an excellent Valu:~~complement 

-Creative c 
omputing MaP . 

oa.lme 

FREE CATALOG See the complete line of 
Heathkit Computer Product.s, 

including printers, video terminals, floppy disk sys· 
terns and software, in the new, 104-page Heathkit Cat
alog. It describes nearly 400 exciting kits for your 

~ 

home, work or pleasure  all at build-it-yourself sav
ings. Send for yours today or pick one up at your 
Heathkit Electronic Centert where Heathkit Products 
are displayed, sold and serviced. See your white pages 
for center nearest· you. 

• 1n kll form , F.0 .B. Be nion Harbor. Ml. Also ava il able complete ly assemb led at $895 F.O.B. Benton Harbor. Ml. Prices arc subject to change wllho ut not ice. 

tUn ils of Verllech no logy Electronics Co rp oratio n 

Heathkit® 

Heath Company, Dept. 334-644, Benton Harbor, Ml 49022 	 CP-1 80 
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Introducing the New Eaton LAC 7000+ Dot-Matrix Impact Printer. 

No matter what type of 
personal computer you now 
have, or are thinking of buying 

Apple Interact 
Cromemao Commodore Pet 
TR8·80 Northtt1r 
Tl Ohio Scientific 
hldr and othei. 

- the new Eaton l,.RC 7000+ dot· 
matrix Impact printer wlll quickly 
Interface and be prlnttng In a 
matter of a11conel$. You'll 
lmmedlatefy have hard copy 
capabilities that will allow you to 
go beyond computt1rgames and 
get down to serious business. 
An lnvalu1blt AddHtan 

AddJng a printer lncreaaea the 
praotJoalfty and t.lllfulness of 
your peraon•I computer 
dramatically. You'll be able to 
perform au sorts of bookkeeping 
and accounting functions 
from balanolhQ your personal 

checkbook to monitoring your 
company's Inventory - and 

:-. 	 you'll have a permanent copy for 
your records. You'll find that 
whether you're contromng yo1,1r 
family's budget, r.ecordlng your 
program llstfr1g, plotting the 

growth of11 atock ln the market. 
or any of the other thousands of 
analytlcaf functto . YQUr 
computer oan rm, a quality 
printer ts almpry Invaluable. But 
you'll want to be sure to pick the 
right printer for your system. 

The Eaton 
LRC7000+1s 
designed apeolflcally foe 
persoASI computers. Its plug-Jn 
slmpllclty makes It remarkably 
easy to lntertaoel\Vlth any 
computer. Its simple design 
features the rawest poselble 
mov1ng PtrW. making It vlrt\lally 
maintenance free. Unlike many 
other: printers. the 7000+ can 
print on any type of roll paper, 
eliminating the hasale and added 
expenaa of purchasing a special, 
treated paper. Its rugged case 11 
tough enough for Industrial 
environments, yet attraQtlve 
enough fc:>r home or office use. 
And moat Importantly, It offers 
the high performance and 
features you demand In a quality 
printer. 
Super Performance 

The 7000+ features uni• 
dlr'ectlonaJ printing wltft a lfne 
speed ot 1.25 lines per second. l;f 
accepts any single or tw~ply_ 
paper roll from 3/4 Inch to 3-'71$ 
Inches wide, and prlnta a 3-113 
Inch line. Capacity Is adjustable 
and can be 40 column$ at 12 
characters to the Inch -using th_, 
single width font. or 20 coh:rmna 
at 6 characters to the Inch usfng 
the double-wide font. An avail,. 
able option allowa the umt tel> 
print 04 cqtumrs at the e1nst~ 
width &eUlng, •nd 32 oofallft11Jt. 
using adOQbJJwtdth fQ.fJt'. 
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StoQ, Thief I 
Personal Computer show) 
will take place on April 19 
and 201980. 

The fifth annual Festival 
will last for two full days, 
with a 5-acre outdoor flea 
market and indoor commer
cial exhibitor area for up to 
ninety booths. There will be 
thirty speakers, user group 
sessions, and demonstra
tions, as well as hundreds of 
door prizes. 

Computer conference ses
sions and forums will be 
held on microcomputers in 
the home, education, 
medicine, amateur radio, 
music and the arts. There 
will be user group sessions 
on Saturday and special 
tutorial sessions for the 
general public and novice on 
Sunday. 

It is expected that atten
dance will exceed 9000, up 
from 6000 last year. There is 
free parking for 5000 cars. 
There will be a Saturday 
night banquet with noted 
guest speakers. 

TCF-80 will be held at 
Trenton State College, just 
outside of Trenton, New 
Jersey, convenient to New 
York City, Philadelphia, and 
Baltimore. 

Admission is $5 for the 
two days ($2 for students). 
The Saturday night banquet 
is $10. Flea Market spots are 
$5 per day . 

TCF-80 is a nonprofit 
undertaking and is spon
sored by: the Amateur 
Computer Group of New 
Jersey, the Philadelphia Area 
Computer Society, the Tren
ton State College Computer 
Society, the Institute of Elec
trical and Electronics 
Engineers- Princeton Sec
tion, and the Department of 
Engineering Technology, 
Trenton State College. 

The $300 Hand-Held 
Coconut 

On Friday, February 2, 
1980, a burglary was com
mitted at the Cambridge, 
Massachusetts, apartment 
where David Mitton, 
secretary of the New 
England Computer Society, 
lives. Among the items 
stolen was the computer 
system that had been used 
to operate the Cambridge 
Computerized Bulletin Board 
System (CBBS) . The follow
ing equipment was stolen: 

• Processor Technology 
Sol-20 Terminal Com
puter; 

• SD Systems ExpandoRam 
memory board populated 
with 48 K bytes of 
memory; 

• Potomac Micro Magic 
MM-103 modem board 
and telephone interface, 
serial number 1-1155; 

• North Star Minifloppy 
disk-controller board; 

• Two Shugart SA-400-3 
Minifloppy 5-inch floppy-
disk drives, serial 
numbers A40096 and 
A93222 {drives were open 
and screwed onto a 
%-inch piece of 
plywood); 

• Motorola video monitor. 

Readers of BYTE that have 
any information concerning 
the whereabouts of this 
equipment are asked to con
tact David Mitton by 
telephone at work 
(617) 493-3154 or at home 
(617) 876-8718. 

Personal belongings also 
stolen included an Advent 
300 stereo receiver (serial 
number J0-23821), a Sanyo 
625 turntable (serial number 
66119191), and a Raleigh 
Super Course ten-speed 
bicycle (serial number 
250525, brown with 
handlebar gear shifters). 

A little-known fact about 
Hewlett-Packard is that 
most of its computer pro
ducts visible to the average 

T C F Rides Again 

The Trenton Computer 
Festival (TCF) (the original 

person have come from the 
same division. This branch 
of Hewlett-Packard began in 
Cupertino, California, under 
the name of the Advanced 
Products Division (APO). In 
mid-1976, APO changed its 
name to the Corvallis Divi
sion, when it moved to its 
current location in Corvallis, 
Oregon. 

In 1972, APO started the 
calculator boom with the in
troduction of the HP-35, 
which was the first hand-
held calculator that could 
entirely replace the (then) 
common engineer's slide 
rule. In 1974, APO surprised 
an increasingly calculator-
oriented world with the in
troduction of the HP-65, the 
first user-programmable 
calculator with magnetic 
card storage. 

The Corvallis Division has 
continued its orientation 
toward the personal user 
since its name and location 
change in 1976. Even before 
the move to Corvallis was 
made (some three years 
before the introduction of 
the first product), Hewlett-
Packard had already devised 
the code names of two 
already-planned products, 
known internally as 
Capricorn and Coconut. 

The Capricorn, Hewlett
Packard's desktop computer 
(officially named the 
HP-85), has become a 
popular name by which the 
product is known. (For a 
review of the computer, see 
Christopher Morgan's article 
in the March 1980 BYTE, 
"Hewlett-Packard's New 
Personal Computer, The 
HP-85.") However, it was 
only recently discovered 
that the other name, 
"Coconut," referred to the 
HP-41C, the extended-
function hand-held program
mable calculator introduced 
by the Corvallis Division 
last July. 

Hewlett-Packard has a 
large semiconductor produc
tion line at the Corvallis 
plant; this facility is largely 

being used to produce 
custom integrated circuits 
and liquid-crystal displays 
(LCDs) used in the HP-41C. 
The Corvallis plant also 
manufactures a number of 
parts for the HP-85 com
puter. 

Computer Camp 

Children can sign up for 
an overnight camp in 
Moodus, Connecticut, 
where this summer's main 
activity will be computers. 
This recreational and educa
tional experience is directed 
by Fairfield University pro
fessor Dr Michael Zabinski. 
One week is planned from 
June 29 to July 4. The 
campers, ages ten to seven
teen, will have small group 
instruction along with mini
computers and microcom
puters for hands-on experi
ence. The camp is for 
children of all levels of 
experience. In addition to 
computers, the campers will 
have the facilities of the 
Grand View Lodge including 
swimming and tennis. For 
further information, contact 
Dr Michael Zabinski PhD, 
{203) 795-9069, or write, 
Computer Camp, Grand 
View Lodge, POB 22, 
Moodus CT 06469. 

Drive Through Order 
Verification Screen 

If you have ever ordered 
a hamburger and french fries 
at a drive-through res
taurant, then waited 
patiently only to receive a 
jar of horseradish and a 
pound of onions, you now 
have the ability to stop the 
problem before it begins. 
Scan-Data Corp, 800 E Main 
St, Norristown PA 19401, 
has developed the Positran 
Fast Food System which 
eliminates mistakes by 
allowing customers to view 
their order on a video screen 
as it is being placed. The 
system has been tested at 
restaurants around the 
country.• 
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Ohio Scientific 
Microcomputers for all reasons 
Ohio Scientific tias been building 
microcomputers longer than any com
pany currently in the personal computer 
and sma ll business computer market· 
place. The company features a un iquely 
broad line of computer systems and in· 
terchangeable accessories . Ohio Scien
tific computer models range from the 
$279 Superboard II which is the lowest 
cost complete computer on the market to 
the world's most powerful microcom
puter: the C3-B GT which features a 74 
million byte, 10 millisecond access disk 
and a 300 nanosecond instruction cycle 
processor . Ohio Scientific computer 
products are sold and supported by a 
world-wide network of over 350 computer 
dealers_ The product line featured in 
this brochure is Ohio 
Scientific's professional 
series computers, soltware 
and accessories. All 
machines in this brochure 
incorporate dual 8" floppy 
disk drives and utilize the 
OS I 48 tine BUS architec· 
tu re of modular inter 
changeable PC cards. This 
architecture allows easy 
servicing , modification and 
upgrading_ All machines in 
this brochure have internal 
firmware for instant disk 
loading and diagnostic 
test ing and come complete 
with connecting cables, 
operating manuals and OS· 
650 disk operating system 
with extended BASIC so 
they can be uti lized 

immediately when delivered by connec· 

lion to a standard RS-232 terminal. 


Business 
The most popular use of Ohio Scientific 
professional computers is in small 
business accounting . The minimum con
figuration of each computer has dual 8" 
floppies, 48K bytes of RAM and an 
RS-232 port making each computer 
usable in business applications as 
delivered. All Ohio Scientific machines 
can operate as single-user, stand alone 
computers, but by simply adding one 
PC board , they can also be used as 
intelligent terminals in a distributed 
processing network. Business software 
includes an advanced BASIC operating 
system: OS-65U which features end user 
operating ease and security as well as 
highly advanced file structures and com
munications protocols. OS·65U is unique 
in that programs written in this operating 
language are immediately upward com
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patible from single-use r floppy systems 
to multi-user timeshare and/or distributed 
processing networks with hundreds of 
megabytes of hard disk. Specific 
business applications software include a 
complete word processor for use on any 
professional series computer (WP-2), a 
family of conventional fully integrated 
accounting systems (OS-AMCAP) and a 
highly advanced data base manager and 
information management system (OS· 
OMS). OMS based applications modules 
range from simple general accounting 
packages to Construct ion Quotation , 
Medical and Lega l billing systems in 
stand alone and/or integrated single-user, 
multi-user and network compatible con
figurations. The data base structure of 

BUSINESS 

ll&«i!WIL11 ANll 
DEVELOftllM' 

these packages al lows a high degree of 
end user customization without prog1am
ming through use of powerful general 
purpose report writers, mathematical 
packages and an on-l ine query fac il ity. 

Education 
Ohio Scientific personal computers are 
very popular in general education . The 
professional series offers capabilities for 
advanced educational use. Ohio Scien
tific 's C1 P and C4P series computers can 
be connected to a C2 or C3 computer to 
uti lize its floppy disk and printer, and to 
allow teacher monitoring and com
munications under OS-65U Level 1 
operating system . 
The Challenger II l's unique three· 
processor architecture provides oppor· 
!unities for students to compare archi· 
lecture, machine code. assemblers and 
upper level languages for three types of 
processors on one machine. OS-CP/M 

further' provides a wide range of language 
capabilities including BASIC, FORTRAN , 
COBOL, PASCAL, APL, FORTH , ALGOL 
and others. Ohio Scientific 's broad range 
of compatible accessories include a 
solderless interface prototyping board, a 
high speed analog 1/0 module and a 
PROM blaster for use in hardware labs. 
OS l's home security and control 110, 
unique voice 1/0, and new telephone in
te rface coupled with the fast access high 
capacity CD-7 4 ha rd disk provide unique 
opportunities for advanced computer 
science investigations on an educational 
budget. 

Research and Development 
The C2 and C3 se ries com
puters feature the most 
advanced 6500 family 
operating system and ar· 
chitecture complemented 
by a fast resident inter· 
active assembler/editor , 
on-line debugger and op
tional PROM blaster 
capability. The C3 ex tends 
this development system 
capabi lities to the 6800 and 
Z80 family by nature of its 
three-processor architec· 
lure . Ohio Scientific 's 
broad range of plug com
patible accessories include 
a unique voice recognition 
breadboard . a powerful 
Votrax · based voice output 
system, a general purpose 
telephone interface, a fast 
analog 1/0 module, very 

fast high storage capacity hard disks. 
and computer network capabilities. 
These leading edge technology products 
provide opportun ities for advanced ar· 
chitectural investigations and develop
ment without extensive hardware 
modifications. To further enhance the 
C3's usefulness in RID applications, the 
company is currently developing a 
68000/Z8000 CPU expander board which 
is designed to plug-in to existing C3 
series computer systems. 

OEM 
Ohio Scientific's broad line of plug

compatible products and mass produc

tion economies provide a tremendous 

cost/performance benefit to both original 

equipment manufacturers and " systems 

houses". 

Contact your local dealer or the factory 

for OEM contract details on computers. 

accessories. complete systems and/or 

subassemblies. 




Ohio Scientific's new C2-0EM Is designed to be the cost effective 
solution to business and industrial applications which can effectively 
utilize typical microcomputer execution speed. The C2-0EM benefits 
from Ohio Scientific's years of volume microcomputer production 
experience yielding an extremely competitively priced medium 
performance microcomputer. 

The C2-0EM utilizes the popular 6502 microprocessor operated at 
1 MHz clock speed in conjunction with 48K or 450 NS Dynamic RAM 
memory. 

This hardware configuration when used in conjunction with Ohio 
Scientific's ultra fast BASIC by Microsoft yields Business 
environment performance equal to or better than competitive 
microcomputer systems. 

The C2-0EM is housed ln a versatile table top cabinet which can also 
be rack mounted or incorporated in a matching desk which also 
accommodates a CRT terminal and printer. 

The system features very simple physical construction and the use of 
industry standard parts for reliable operation and simple servicing . 
All circuitry is on two 8 x 10" OSI BUS compatible PC cards, one for 
the 48K memory and the other which contains the CPU , Firmware, 
RS-232 port and floppy controller. 

The cards are plugged into an 8 slot back plane which provides 
tremendous expansion capability. The unit features two industry 
standard 8" Floppy disk drives and is powered by two standard UL 
recognized open frame power supplies. 

The C2-0EM's low cost, simple construction, standard performance, 
and factory configuration make it the logical choice when a simple, 
rugged " no problems" computer is desired. 

Features: 
Simplest, most cost-effective computer when typical microcomputer 
execution speed is acceptable. 

• Full business configuration standard• 48K dynamic RAM 
• .35 MIPS 6502 CPU • RS-232 port at 300 to 19,200 baud 
• Dual 8" floppies store 600 Kbytes 
• OSI BUS oriented for modular expansion 
• Fast low overhead disk operating system standard 
• Microsoft BASIC with random and sequential access files 
• Instant load disk bootstrap and front panel emulator in ROM 

The C2-0EM with cover off showing the placement of 
floppy drives, UL recognized power supplies and 8-slot 
OSI 48 BUS backplane. 

Prices 
C2·0EM As specified above $2799 

Options 
·01 Double ·sided disks doubles ca 800 

pac\tv to 1.2 Mbythes. 

·02 Internal video board and keyboard 
with numeric pad provide complele 
terminal lunction with uppernower 
case and graphics within the com· 
puter (a low cost alternative lo con· 
ventional CRT terminals). Jusl adda 
TV monitor for a complete low cost 
system. 

299 

·03 Conversion to static RAM uses one 600 
more slot (2·24K boards) and adds 
4.5 amps additional power. 

·04 Double cases-uses separale 
cases for computer and floppies . 
ldenlical in appearance to lhe 
C3-S1 . 

200 

·05 OS-AMCAP package provides 
AMCAP V1.5 and OS·65U al a $300 

$875 

savings when purchased with the 
computer. 

Notable Accessories 
AC-3P 	 12 · TV monitor for use with 129 

the 02 option 

CA-17 	 Plug- i n board adds lnte l ll· 298 
gent terminal capability under Level 
3NET. 

DSK-5A 5 foot matching desk with slide·in 300 
mounting for C2-0EM. C3-0EM or 
C2·NET. 

Special System 
C2-NET 	 C2-0EM-04 wilh a CA·17 but with· $1499 

out the !loopy disk drives. Unit has 
special "down load "' bootslrao 
ROM which loads the operating 
system from a network data base on 
power up. Just add on RS-232 te r
minal for the lowest cost intelligent 
terminal configuration. 
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Ohio Scientific 

Microcomputers for all reasons 


The Premium Performance 
C3 Series 
The Chal lenger Ill family of computers is 
one of the most popular small computers 
in existence with tens of thousands of 
units installed to date. The C3 series pro
vides several unique features including: 

• 3 processors -	 the 6502A, 68BOO and 
Z80A 

• User programmable interrupt vectors 
on all three processors 

• OSI 48 line BUS architecture with 16 
data lines and 20 address bi ts (1024K 
address space) 

• Upward expandability to 74 megabyte 
disk drives 

• Upward expandability to timeshare and 
distributed processing configurations 

• Broadest line of plug compatible 
accessories in the industry 

• Broadest line of systems 
and applications soft
ware of any small 
computer (three 
processors is 
unbeatable here) 

• Fastest instruc
tion execution 
speed commer
cially avai lable in a 
microcomputer 
(with GT option) 

The C3's Z80 supports Ohio Scientif ic 's 
implementation of Digital Research's 
CP/M® operating system. This very 
popular operating system supports 
nearly a dozen upper level languages and 
hundreds of business, scientific and 
educational packages from several in
dependent suppliers. The Challenger Ill 's 
4MHz Z80A processor, fast stepping rate 
floppies and large disk buffer size make it 
one of the fastest CP/M operating system 
compatible computers available. 

CP/M's excellent performance is over
shadowed by the C3's 6502A ultra-high 
performance processor which executes 
Ohio Scientific 's OS-65D developmental 
operating system and OS-65U, a highly 
advanced business BASIC operating 
system with multi-user and distributed 
processing capabilities. The 6502A per
forms a memory to accumulator ADD in 
1.0 µs. and a jump extended in 1.5 µs. 
with an overal l average of .7 Million In
structions per Second (M.l.P.S.) making it 
far faster than any other wide ly used 
microprocessor (including the new 16-bit 
versions). 

The GT option further extends Challenger 
Ill performance by uti lizing the 6502C 
processor and high speed static RAM 
{150 ns. access) to achieve memory to 
accumulator ADD of 600 ns. and 1.2 
MIPS average operation. Th is perform
ance level places the C3 GT models com
parable to mid-range minicomputers 
($50,000 to $100,000 price range) in 
typical business and other information 

intensive applications. Such computers 
are much faster in arithmatic operations 
because of the ir wider wordwidth but this 
performance advantage is not cost effec
tive in all but the most demanding 
number crunching applications. 

Upward Expandability 
Users can start with a relatively modest 
C3-0 EM table-top computer and 
transport all of their software and most , if 
not al l, of their hardware upward in 
simple plug-together expansion steps to 
hard disk storage, multi-programming 
timesharing, distributed processing and 
final ly, to an " office of the future" 
computer network. 

Ohio Scienlific's plug-in options 
include the fu ll scope of 

business accessories 
including a word processing 

printer, modem and 
matching furniture. 

Para llel 1/0, AID D/A 
capability, PROM 

blaster, clock and 
prototyping options 
satisfy the needs 
of the educator and 
OEM. 

Voice 1/0 , the 
Universal Telephone 

Interface, AC remote 
control , wireless security systems. 
affordable ultra-fast execution speed, 
network capabil ity and huge storage 
capacity challenge the most creative 
innovators to develop the applicat ions 
of tomorrow. 
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Family Features 
Premium performance 3-processor com
puter systems. 

• Full business configuration standard 

• 3-processors 6502A, 68BOO, Z80A 

• 6502A operation al .7 MIPS standard 

• Z80A operation 4MH z, 68BOO opera
tion 2MHz 

• 48K high speed static RAM standard 

• 20 address bits with memory pager 
addresses 768K 

• User programmable interrupt vectors 

• 8-bit pa ral lel 1/0 port 

• Instant loading floppy disk bootstrap/ 
hard disk bootstrap/.front panel 
er.1ulator in ROM 

• 	RS-232 port strappable from 300 to 
19,200 baud 

• Dual 8" floppies store SOOK bytes 

• 	OSI 48 line BUS oriented for 
modular expansion 

• OS-65D fast low overhead develop
ment operating system with ultra-fast 
BASIC standard 

• OS-65U advanced business operating 
system standard 

• Largest accessory fami ly in the micro
computer industry 

• Largest software library in microcom
puting (due to its unique 3-processor 
architecture) 

C3-S1, C3-0EM 
These two computers are table- top 
versions of the C3 system with a tota l of 
eight OSI BUS slots. They are ideally 
suited to applications which do not 
require hard disk drives and/or multiple 
users. Both systems can be enhanced by 
adding the GT opt ion and/or dual-sided 
drives. They support OS-CP/M by expan
sion to 56K RAM and can be networked 
by expansion to 56K and a network 1/0 
port. (The CA-17 provides network and 
CP/M compatibi lity.) The C3-0EM is a 
single-case table-top unit similar to the 
C2-0EM except for larger power supplies 
and can be mounted in the DSK-5A. The 
C3-S1 is in two cases which can be 
shipped via U.P.S. (the C3-0EM must be 
shipped by fre ight). The C3-S1 's floppies 
can be independently turned off ; a useful 
feature for process control and security 
applications. 

C3-A 

Prices 
C3-S1 	 As specified above $4095 

with 48K 

C3-0EM 	 As specified above 3995 
with 48K 

-GT Option Increases 6502 1500 
execution speed to 1.2 
MIPS average (150 ns 
main memory) 

C3-A 
The C3-A system is a 17-slot version of 
the C3 series in a styl ish free-standing 
equipment rack. Although the standard 
machine has the same c ircu it boards and 
hence the same funct ional specifications 
as the C3-0EM or C3-S1 , the system can 
be directly expanded to 8 users, hard 
disk operation and a network data base 
node configuration by simple plug-in 
operations. The rack also accom
modates the PDS-1 system power se
quencer and Alloy Engineering cart ridge 
tape back-up units. 

The C3-A features rack slide-mounted 
CPU and floppies as well as removable 
side panels and locking back door for 
convenient servicing and upgrading. 

Prices 
C3-A 	 As specified above $5995 

with 48K 

-GT Option Increases 6502 execu- 1950 
l ion speed to 1.2 MIPS 
average (150 ns main 
memory) and adds 
heavy duty switch ing 
power supplies. 

C3 Family Options 
-01 Doub le-s ided drives. $600 

doubles capacity to 1.2 
Mbytes 

-06 OS -AMCAP package 775 
provides AMCAP 1.5 at 
a $200 savings when 
purchased w i th the 
computer(65U is stand
ard with C3's) 

-07 CP/M package requ ires 400 
CM -10 or CA-17 for 
operat ion . Prov ides 
OS-CP/M , Z80 
Assembler/Editor , 
Microsoft Z80 BASIC, 
FORTRAN and COBOL 
at a $250 savings over 
ind ividual prices when 
pu rchased w i th the 
computer. 

-08 Real time c lock option 100 
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Ohio Scientific 
Microcomputers for all reasons 

Winchester Technology Disks 
Floppy disks store from 250K bytes to 
500K bytes per surface in a series of 
concentric circles called tracks which 
each store 2.5K to 7K bytes. To access 
specific information a head must be 
mechanically positioned over the track, 
then the computer must wait for the in fo r
mation to rotate under the head. On an 8" 
floppy accessing a specific piece of 
information this can take as long as 1.2 
seconds even though the computer could 
have processed the informaion in a few 
microseconds. (The access time of mini
floppies is much worse.) Furthermore, in 
most business applications, it is impos
sible to store all necessa ry in formation 
on one floppy disk; thus requiring several 
diskettes and frequent disk changes . 

The traditional solution to 
these problems is the con
ventional removable platter 
hard disk. These disks rotate 
ten times faster than floppies 
and use more elaborate head 
positioners to move from 
track to track as much as ten 
times faster than floppies . Hard 
disk storage ranges from a few 
megabytes to a few hundred 
megabytes. 

There are several problems with 
conventional hard disks. First and fore
most, the extremely high bit density on 
the disks makes them very sensitive to 
mechanical misadjustments and contam
ination such as vibrations, dust and 
temperature differences of a few 
degrees, etc . Attempts to use removable 
hard disks in any other thao a big com· 
puter, air conditioned, clean room 
environment by other than experienced 
computer operators can result in expen
sive head crashes and the complete loss 
of a disk pack. The second problem with 
these drives is that since they require 
close mechanical tolerances for bit 
density, disk removability and inter
changeability, they are very complex 
mechanical devices. This results in large 
physica l size, high power requirements 
and, most of all, high initial cost and high 
maintenance cost. 

Enter the Winchester: 
In the mid-70's a new disk technology 
was developed which eliminates most of 
the undesirable features of hard disks for 
smal l computer users; the Winchester 
hard disk. Winchesters 
utilize fast rota ting high density disks and 
medium to high speed head positioners 
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to achieve performance comparable to 
the most expensive hard disks. However, 
to minimize mechanical complexity and 
difficulty of use, they use fixed or non
removable media . Because the media is 
factory installed , the critical head-disk 
tolerances can be maintained with 
relat ively simple mechanics . The fixed 
nature of the drive allows the disk 
chamber to be sealed eliminating the 
possibility of con
tam ination . 

Most Winchesters 
simply have an 
on-off switch 
making 

them even 
simpler than 
floppies to use 
from an operator viewpoint. In high 
storage capacity models they achieve 
the lowest cost per bit of any Ranclom Ac
cess Memory technology now available. 

The Winchester disk solves all the prob 
lems of f loppies and conventional hard 
disks but creates one big new one! Back 
Up. Ohio Scienti fic has effectively solved 
this problem with three approaches 
depending on the specific application, 
see the box below. 

Ohio Scientific Winchesters 
OSI pioneered the use of Winchesters 
with microcomputers In 1977. Since then, 
we have installed more units than anyone 
else and have developed the most 
sophisticated Winchester hardware and 
software products fo r microcomputer 
use. 

Hardware 
Ohio Scientific otters two Winchester 
disks; the CD-23 and CD-7 4 (see next 

page) although they use different disk 
drives, the basic architecture is the 
same. Both units use a dedicated but 
programmable hard disk controller which 
receives commands from the host proc
essor and then performs disk transfers 
independent of the processor. Data 
transfers are to and from a large dual 
port memory buffer. The dual port archi· 
lecture and stand alone disk controller 
mean that virtua lly no processor 
overhead is required for disk transfers 
and that all segments of disk transfers 

are fully interruptable . Thus, disk 
operation does not degrade 
terminal interrupt response 
time in multi-user systems, a 
very important feature. 

OS-65U business operating 
systems and OS-OMS informa
tion management systems were 

designed from the "ground up" for 
use on Winchester based computers. 
Programs in 65U can directly access 
files up to 100 megabytes in length 

and directly support fast access tech
niques such as multi-key ISAM . 

OS-OMS, information management 
system, provides a high degree of intelli
gence and end user versati li ty by its ability 
to utilize large disk files whereas most 
small business computers offer bare 
bones operation because of the need to 
pack information as tightly as possible on 
floppy disks. 

Ohio Scientific Winchester disk based 
computer offer business users a dramatic 
Improvement in total performance over 
floppy based micro and minlcomp1:1ters at 
a relatively modest cost. 

You now have three backup options 
for use with the C3-B and C3-C 
Winchester disk based computers: 

1. Fast floppy dumper under OS·HDM 
for small files (5 Mbytes m less). 
Dai ly to weekly backup. 

2. 3M tape t:ilackup unit from Alloy 
Engineering . About 11 Mbytes per 
tape,costabout$3500. For 
medium files {Under 11 Mbytes). 
Weekly backup. 

3. Networked C3-B's and/or C3-C's. 
.LJltrafast backup of fi les up to disk 
capacity for Large flies (over 11 
Mbytes) and/or frequent backup 
requirements. 

{Prices and specs subject to 

change without notice) 




Family Features 
All standard C3 features including: 

• 3-processor CPU 

• .7 MIPS 6502A 

• 48K static RAM 

• Dual 8" floppies 

• Free standing rack for direct expansion 
capabilities 

• 17-slot OSI 48 line BUS architecture for 
large system expansion 

• Directly accepts up to 8 users with cur
rent ly available memory bo.ards, more 
with higher density boards in the future 

• Directly expandable for use as Network 
data bases 

• Slide-mounted subassemblies, 
removable side panels and locking rear 
door for easy expansions and service 

C3-A 
The floppy only rack based C3 for u~ers 
who anticipate expansion to hard disk, 
multi-user and/or networking in the 
future. Additional specs are on the 
preceding pages. 
C3-A $5995 
CD-7 4expandsC3-A toC3·B 
CD-23 expandsC3·A toC3·C 

7500 
4500 

CA-16heavydutycoolingpack 150 
(specify B or C) 

C3-B 
The world's most powerful micro
computer (when GT equipped). ~ea tu res 
the highly advanced and extensively field 
proven OKI DATA 3306 Winchester disk. 
Some 3306 drives have operated since 
1977 without a single failure . 

Features 

•System boots from floppies or hard disk 
on power up 

• 7 4 megabytes end user workspace 
under OS-65U, 80 megabytes 
unformatted 

• Ultra-high performance disk 

74 millisec worst case access 
38 millisec average 

10 millisec access on cylinder 
(215K user workspace) 
8 megabits per second transfer rate 

•Simple on/off disk operation with 
elaborate internal protection from 
improper temperature, line voltage and 
controller failures 

• Features spindle brake and designated 
head landing areas for much longer 
operational life than the newer low-cost 
Winchesters 

•H ighly advanced OS-65U operating 
system : 

Multiple level pass word security 

Multiple operating systems on disk 

Ultra-high speed "FIND " command 
for high speed string searches 
(Associative Access) 

Upward compatible with multi-user 
and network systems with full file, 
peripheral and communications 
arbitration between users 

• Expandable to CP/M operation by 
adding 4K (CM-2 memory) 

•Available factory configured for up to 8 
users and network data base operation 

•Comes standard with real time clock 
and heavy duty cooling package 

C3-B $12,995 
GT Option 
(as per C3-A)add 1,950 

C3-C 
A medium performance Winchester disk 
based system which provides the ideal 
cost/performance ratio in typical small 
business applications . The C3-C uses 
the Shugart SA4008 29 megabyte 
Winchester disk. 

Performance specifications, hardware 
configuration and software is identical 
to the C3-B with the following excep
tions: 

• 23 megabytes of end user workspace 
under OS-65U 

• 29 megabytes unformatted capacity 

• Medium performance Winchester 

240 millisec worst case access 

87 millisec average access 

10 millisec access on cylinder 

(110K user workspace) 


• Simple on/off disk operation 

C3·C $9,995 
GT Option 
(asperC3-A)add 1,950 
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Microcomputers for all reasons 


Multiple User Systems 
In applications where several terminals 
are desired, but most of which will be 
utilized for entry and editing (such as 
order entry systems), multiple user micro
computers are feasible. In environments 
where It is commonplace for more than 
one user to be processing information at 
a time. a single microcomputer may 
become annoyingly slow. A better con
figuration for such appl ications is 
distributed processing as discussed later. 

All C3 series computers will support up 
to 16 timeshare users under 
OS-65U Level 3 providing that 
the computer has a real t ime 
clock , sufficient memory and the 
appropriate communications 
ports . 

C3 computers utilize bank 
switching for multiple users. 
Each user must have 32K to 48K 
RAM and an RS-232 port. The 
host machine must also have 4K 
RAM for the multi- tasking execu· 
live . The computer timeshares 
individua ls by interrupting a user 
after a set time (approximately 
100 milliseconds) and bank 
switches to the next user in a 
" round robin" fashion . Bank 
switching architec ture is not as 
memory efficient as techniques 
which use re-entrant code or 
swapping disks but is by fa r the 
fastest technique, requiring only 
a few mic roseconds of proc
essor overhead per switch. a 
lea.tu re which Is most important 
in mu ltiple user systems. 

Although OS-65U Level 3 will support 
timesharing on any C3, it is only recom· 
mended on C3-B and C3·C computers. 
This is because of the desirability of 17 
BUS slots fo r multiple user memory 
pa rtitions and the dramatic performance 
advantages of Winchester disks over 
floppies . 

Networking 
In a distr ibuted processing system using 
OSI microcomputers as Intelligent ter· 
minals (local systems) most of the work 

load is handled local ly. Overal l system 
performance does not deg rade under 
heavy job loads. Each local system per
forms entry, editing and execution while 
utilizing a central data base for disk 
storage, printer output , and other shared 
resources. 

For more demanding applications it is 
desirable to have several data bases. 
each with its own collection of local 
systems. Such an inter-connected set of 
data bases is called a network. Each data 
base and its local intelligent and dumb 
terminals is called a c luster. 

Level 3 NET 
OS·65U Level 3 NET supports this 
advanced networking and distribuled 
processing capability as well as con· 
ventional single user operation and time
sharing. Level 3 NET supports local 
clusters of in telligent microcomputer 
systems as well as dumb termina ls for 
the purpose of util izing a central 
Winchester disk data base and other 
shared resources . The system also has 
full commun ications capability with other 
Level 3 data bases providing full network 
capability. 

Level 3 resides in each network data 
base. A subset system resides in each 
intelligent terminal. Each data base 
supports up to 16 in tell igent systems and 
up to 16 dumb terminals. Level 3 also 
supports a real time c lock, printer 
management, and other shared 
peripherals. 

Data Base Requirements 
Minimal requirements for a Level 3 net· 
work data base are a C3·C or C3-B com· 
pute r system with 23 or 74 megabytes 
respect ively, console termina l, 88K bytes 
RAM and a CA·10X 16 port 110 board for 
network and cluster commun icat ions . 

Intelligent Terminal 
Requirements 
Any Ohio Scientific 8" floppy based com· 
pu ter with 56K RAM and one data base 
communications port. 

Connections 
Intelligent terminals and net· 
worked data bases are connected 
by low-cost cabling . Each link can 
be up to 10,000 feet long at a 
transfe r rate of 500K bits per sec· 
ond, and will cost typically 30a: a 
foot (plus instal lation). 

Syntax 
Existing OS·65U based software 
can be directly installed on the 
network with only one statement 
change! Level 3 has the most 
elegantly simple programming 
syntax ever offered on a computer 
network. 

File syntax is as fol!ows: 

OEVA.B. 
C.D 

DEVE 

Local Floppies} 

Local Hard 

unchanged lrom 
single user and 
timeshare 

DEV K·Z 
disks 
Specific 
network 

system 

Data Bases 

Each of up to 8 open files per user can 
be from 8 separate origins . Specific fi le 
and shared peripheral contentions are 
handled by 256 network semaphores 
with the syntax Waite N 

Waite N, close 

The network automatical ly prioritizes 
multiple resource requests and each 
user can specify a timeout on resource 
requests. Semaphores are automatically 
reset on errors and program completion 
providing the system with a high degree 
of automatic recovery. 
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One Step at a Time 
Best of all, Ohio Scientific users can 
develop distributed processing systems 
economically one step at a time . A user 
can start with a single user floppy sys-
tern, add a hard disk, then timesharing, 
then a second Winchester data base for 
backup and, finally, cluster intelligent 
terminals to achieve a full network 
configuration. 

Level 3 Support Group Factory 
Configured Systems 

Prices include OS-65U Level 1 but do not 
include 65U Level 3 or Level 3 NET. 
Machines with NET prefix have the speci
tied number of users plus NETWORK 
data base node capability. The NET
WORK partit ion can be used as an extra 
user through its diagnostic RS-232 port. 

For example, a 4-user system with net· 
working can be used as a 5-user system 
wi thout networking. 

Network systems have ports for 4 In
tel ligent terminals (cluster ports) and 1 
NET port. 

Time

share 

Users 

1 

2 

3 

4 

5 

6 

7 

8 

C3-C 

.35MIPS 

NA 

$10,900 

C3-C-12 

11 ,700 

C3C-13 

12,400 

C3-C-14 

13,100 

C3-C-15 

13,800 

C3-C-16 

14,500 

C3-C-17 

15,200 

C3-C-18 

C3-B 

.35MIPS 

NA 

$13,900 

C3-B-12 

14,700 

C3-B-13 

15,400 

C3-B-14 

16,100 

C3-B-15 

16,800 

C3-B-16 

17,500 

C3-B-17 

18,200 

C3-B-18 

Note 1. Uses 16·slots, 1 open, comes with printer and word processing ports installed. 
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Accessories for all reasons 

AC-7B 
CRT terminal for use on all OSI single and 
multi-user systems. Features upper/lower 
case 24x80 character display, numeric 
keypad, dual intensity, protected fields, 
cursor addressing and much more. $995 

AC-14 
High performance word processing 
printer. Produces typewriter quality 
output at up to 55 characters per second. 
Features qu ick-change ribbon cartridges 
and drop-in print wheels for 
interchangeable fonts. Prints up to 132 
columns, comes with friction-feed 
capability for stationary and adjustable 
width tractor· feed for computer forms. 
Complete with paper guides and silencer 
opt ions. Produces proportional spaced 
characters when used with WP-2 word 
processor package. Comes complete 
with high speed parallel interface, cable 
and one print wheel. $2795 

AC-9TP 
A rugged moderate performance 
business printer. Impact printing at 110 
characters per second, prints 80 or 132 
columns across the page, has adjustable 
width tractors and forms stacker. Comes 
complete with parallel interface and 
connecting cable. $1250 

~ . 

AC-SA 
Deluxe business printer. This " Top of the 
line" shuttle printer very quietly prints an 
entire line at a time using dot matrix 
impact technology. The unit prints 160 
lines per minute at a 132 character 
column width. Features upper and lower 
case, 12 programmable fonts, 11 pro
gram selectable form lengths and much 
more. Comes complete with adjt·stable 
width tractor-feed, high speed parallel 
interface and cable. $2950 

AC-11P 
300 baud 
modem for use 
with conventional 
telephone handsets. 
Features unique originate/answer back 
capability which allows two similarly 
equipped computers to talk to each other 
as well as communicating with timeshare 
services. Requires an RS-232 port for 
operation. $199 

OSI Desks 
DSK-3 	 3 foot wide CRT and printer 

stand. $175 

DSK·4 	 4 footwidedesk. $215 

DSK-5 	 5 foot wide desk. $250 

DSK-5A 5 foot desk with cutout and 
mounting brackets for C2·0EM. 
C2-NET and C3·0EM 
computers. $300 

DSK-6 6 foot wide desk (best for CRT 
and printer). $285 
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OSI Power Sequencers Turn Entire Systems On/Off From One 
Keyswitch. 
PDS.1 Switch panel for C3-A, B, C. Sequences CPU, floppies, hard disk, CRTs, 

printer and other accessories. $350 
PDS.3 Switch panel for DKS-5A desk. Sequences CPU, floppies , CRT, printer and 

other accessories. $200 

Memories 

CM·2 4K 2MHz static for expanding C3-B, C3-C to 56K for CP/M and/or 
networking . $129 

CM·3A 16K2MHzlowpowerstaticstandardC3memory. $399 

CM·6 48K 1 MHz dynamic forC2-0EM and some timeshare systems. $549 

CM-9 	 24K 2MHz medium power statics usable in computer with booster supplies or 
high current switchers . $450 

CM·10 	8K 2MHz static for expanding C2 and C3 computers to networking or CP/M. 
(C3only) $198 

General 1/0 

CA·9 	 Centron icsparal lel printer interface with cable. $175 

CA·10X 	 1 to 16 RS-232 port 1/0 board. 300-19200 baud p lus synchronous operation 
at250Kand500Kbaud. 1 portstandard. $1 25 
Each additional port. 	 $ 50 

CA·10·N5 CA-10X port boa rd configured for four c lustercommunications ports and one 
network communications portal Iat SOOK baud for use in data bases. $349 

CA·18A 
Combinational 1/0 

CA·17 	 8K 2MHz RAM and 1 cluster port plus 1 auxi liary RS-232 port. (Converts any 
C2orC3tonetworking .) $298 

CA-18 	 1Centronics para llel printer port with cable, 1 parallel word processing printer 
port with cable, 2 RS-232 ports and 1 c luster port. $398 

CA·18A As above with 8K 2M Hz RAM and 2 additional RS-232 ports (4 tota l), i.e., ful ly 
populated 555. $598 
See the OEM and R/D section for more accessory boards. 
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Ohio Scientific 
Software for all reasons 

OS·AMCAP (Level 1.5) 
OS-AMCAP is a fully integrated small 
business accounting system. The 
software package runs on any Ohio 
Scientific dual-floppy, double-sided dual 
floppy or hard disk based 6502 system 
with at least 48K RAM. OS-AMCAP 
conta ins the fol lowing integrated 
modu les using a common data base: 

General Ledger, including a complete 
user defined chart of accounts , cash 
receipts, cash receipts journa l, cash 
disbursements, cash disbursements 
journal, journal entries, editing , 
balance sheet, tr ial balance and 
statement of earnings with complete 
edit ing for al l of the above. 

Accounts Receivable with and without 
ag ing, aged monthly statements. 

Accounts Payable with and without 
aging. 

Inventory, including inventory analysis, 
inventory by vendor, inventory 
overdue, inventory on order, inventory 
re-order , and detailed reports. 

Billing/Invoicing and order entry for the 
inventory which will optionally support 
customer files with bil l to, ship to, 
credit and customer mailing and 
monthly statements . 

Payroll 

For easy Installation, the AMCAP system 
includes the AM CAP configuration 
program which automatica_lly creates al l 
necessary disk files based on the user's 
requirements. An AMCAP training disk 
which is pre-loaded with information for a 
hypothetical company is also inc luded for 
demonstration and train ing purposes . A 
250-page AMCAP Leve l II manual is 
inc luded that describes Levels 1.5 and II. 

OS-AMCAP is designated by Ohio 
Scientific to be a small concise easy-lo
use "turnkey" ousiness software 
package. OS-AMCAP has been in use at 
hundreds of locations for over two years. 

OS-AMCAP $975 

OS·AMCAP Level 11 
OS-AMCAP Level II contains all of the 
features included in Level 1.5 in addition 
to many other significant and valuable 
expansions that are a direct result of 
many end user requests. 

• Divisionalization and departmentaliza
tion in the general ledger, inventory 
and payroll and al l accounting journa ls 
such as C/R, C/D, A/R, A/P, JE and 
aging reports, balance sheet and the 
statement of earnings. 
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• Multiple cash in bank accounts, 
multiple actounts receivable/payable 
accounts by divis ion or department. 

• List ing of genera l ledger journals by 
from-date-to-date. 

• Enhanced order ent ry to include 
temporary inventory items, specia l 
discounts and special list price 
considerations in addit ion to cred it 
memos and quotations. 

• Enhanced payroll which al lows for up 
to ten miscell aneous deductions and 
multi-state payroll withholding tax 
includes payroll 941 form, W2 forms 
and check reg isters plus an advanced 
employee fi le editor. 

• Monthly statements contain inclusion 
of automatic overdue charges as a 
service charge on each statement 
which is ready for window envelope 
malling. 

• Preset IBM compatible system 32 and 
IBM system 34 forms for monthly 
statements, invoices and payroll 
checks that are avai lable locally. 

• OS-AMCAP Level II is available only as 
an upgrade to AMCAP Level 1.5. 

AMCAP1.5toAMCAP II upgrade $995 

(AMCAP is a trademark ol American Intelligent 
Machines) 

OS-HOM Hard Disk Manager 
General 
The Hard Disk Manager is an end user 
oriented software package designed to 
allow mult iple independent systems to 
res ide on the hard disk at the same time . 
Each system can conta in over 150 
program or file ent ries in its separate 
directory. Each system can be of any 
length from 600K bytes to several mi llion 
bytes long . 

Any AMCAP, OMS or other BASIC 
programs that operate under OS-65U can 
occupy any system area of any length 
with in the Hard Disk Manager. Provisions 
are included to easi ly transfer an existing 
floppy based system to any system within 
the Hard Disk Manager. 

Fast Floppy Dumper 
With the Fast Floppy Dumper back-up 
feature a user can easily and conven
iently back up on removable floppies any 
or al l systems (programs and files) 
residing on the hard with the standard 
hardware. 

It takes approximate ly 1.3 minutes for 
each 250K of memory to automat ica lly 

be placed on a floppy diskette and the 
HOM automatically prompts when one 
floppy is full and another should be 
inserted. 

Cartridge Tape Back-Up 
As with the Fast Floppy Dumper feature 
mentioned above , the OS-HDM package 
also contains a Cartridge Tape Back-Up 
feature. While this Cartridge Tape Back
Up is somewhat slower than the Fast 
Floppy Dumper it does not necessitate 
the operator insert ing another floppy 
each time one becomes fi lled unless the 
size of a system on the hard disk exceeds 
the limit of the large capacity cartridge 
tape medium (approximately 11 mega· 
bytes). As with the Fast Floppy Dumper, 
the Cartridge Tape Back-Up is self
identi fyi ng and easi ly used by 
inexperienced personnel. 

OS·HDM $675 

OS·TMUM Timesharing 
Multi-User Manager 
TMUM is a sophisticated and advanced 
software package that manages the 
timesharing features avai lable with hard 
disk based C3 computers and offers the 
user true large computer timesharing 
capability with Log-On , Log-Off features , 
account number track ing, connect time 
usage by account number and system 
plus many other inherent timesha ring 
system characteristics. 

TMUM is designated to be used either in
house or with auto-answer modems and 
is thoroughly secure with non-echoing 
account number ent ry , system name, 
and classified password protection . The 
TMUM package is capable of accom
modating up to 16 users and one console 
user depending upon machine 
configuration. 

To accommodate a variety of different 

systems on the hard disk TMUM utilizes 

some of the mu ltiple system techniques 

used with and explained in the Hard Disk 

Manager (HOM) package. This includes 

the ability to automatical ly back up any 

system of any size onto floppy diskettes. 

It also includes the ability to back up 

systems on the hard disk with the 

cartridge tape hardware now ava ilable. 


The TMUM package is capable of 
running OS-AMCAP, OMS and all other 
programs includ ing BASIC programs 
written in OS-65U. 

OS-TM UM is avai lable only as an upgrade 
to the Hard Disk Manager (HOM). 
OS-HOM toOS-TMUM upgrade $1095 



OS·DMS 
The OS-OMS Nucleus and supporting 
business packages make up an extremely 
powerful Data Base Management 
System and Inquiry System that lend 
themselves to a wide range of small 
business applications . Generally, any 
collection of information of primary 
importance to a business can be placed 
in this system. To clarify the application 
of OS-OMS an explanation is necessary 
of a Data Base Management System and 
an Inquiry System. 
Fundamentally, a data base is a 
collection of data. The data can be any 
information that is of value to a person, 
business or agency using the system . 
The data may be as varied as real estate 
files inventories, personnel files , or 
au to'motive sales . Typically, data is 
usually kept-in filing cabinets , card files , 
desk drawers , etc . Information in these 
categories are prime targets for a data 
base management system. 
The operator has the ability to access the 
information of the data base in a manner 
which makes the data useful. The user 
has the ability to enter, remove, or edit 
information in the files to keep it current 
with present activities. The user also may 
change the order of information in a file 
to su it a particular application . 
When the operator needs information, ~r 
a decision based on information in the file , 
a report of some kind wil l be generated. 
The user, in some cases, may set spec ific 
conditions re lated to the report. Examples 
of conditions are inventory items over a 
certain amount, age analysis of accounts 
receivable or payable, or houses costing 
between two dollar amounts. 
The emergence of OS-OMS makes 
computers immediately usab le for the 
untrained small businessman. The 
system finally brings the use of micro
computers down to the level of non
programmers. It means that virtually 
untrained computer users can take 
advantage of the speed and effic iency of 
a computer in their daily activities . 

OS, DMS Modules 
OS·DMS Nucleus 
OS-OMS Nucleus - provides the data 
base manager and information manage
ment system for OMS compatible files . 
Can be used to " computerize " any 
collection of information. Since it is 
written primarily in BASIC it can be easi ly 
customized for specific app lications. It is 
also a useful maintenance tool to com
plement other OMS modules. $300 

OMS modules- specia lized applicat ions 
packages based on the OS-OMS 
information management system. 

OS·DMS - Inventory I and II 
Inventory I is designed to be primari ly a 
finished goods inventory for manu
facturers, wholesalers and retailers. The 
system incorporates an i.nventory file, an 
order entry system, rece1v1ng program 
and shipping program. $300 
Inventory II is primarily a manufacturing 
inven tory system which can be 
integrated with Purchasing system and 
Bills of Material system. These three 
packages collectively provide small 
manufacturing businesses with . 
capabilities comparable to those fou nd in 
MRP system, but with a higher degree of 
persona '. control. The Inventory system 
maintains an inventory with average 
weekly usage, weeks on hand, V<:'eeks on 
order with a shipping and receiving (or 
stock room control) program . $300 

OS·OMS Purchasing System 
The Purchasing System complements 
Inventory II by maintaining a file of open 
purchase orders and deliveries against 
those purchase orders. $300 

OS·DMS Bills of Material 
The Bills of Material System interfaces 
with Inventory II and the Purchasing . 
System and will provide bills of n:ate r1a_I 
for several levels of subassemb l1es. This 
program maintains bills of material with 
cost accounting and allows the user to 
break down any assembly to its subse
quent subassef!1b lies , and ultim~tel,Y to 
raw parts. This inventory explosion 1s 
highly useful for forecasting raw parts 
usage based on finished goods sales. It 
can also be used for inventory control 
applications to update raw parts and 
subassemblies inventories by the sub
assemblles and finished goods shipped 
out of a department. $300 

OS·DMS A/R, A/P 
Accounts Receivable and Accounts 
Payable system maintains ~ccounts . 
receivable and payables aging , detailed 
reports and customer statements . $300 

OS-OMS General Ledger 
OMS General Ledger System maintains a 
detailed general ledger based on a user 
specified chart of accounts . Also produces 
monthly statements including balance 
sheet and profit and loss statements . $300 
OS-OMS Personnel Payroll 
The Personnel Payroll system provides 
payrol ls for a several hundred employee 

company inc luding check generation and 
quarterly reports . The Personnel Payrc:ill 
system maintains detailed personnel files 
for each employee. It contains general 
purpose report writing capabilities which 
can generate a broad range of manage
ment requested reports. $300 

OS-OMS Query 
The Query System allows the computer 
operator to make queries about data 
stored in OMS compatible data bases. 
The result of this inquiry can be a simple 
answer or the generation of a report. 
Additionally the Query system allows end 
users to specify fairly complex report 
formats and store these report formats 
under user assigned names so that they 
can be recalled quickly for futu re use. 
OMS Query system effectively allows 
high-level utilization of the computer 's 
resources by non-programmers. $300 

OS·DMS Quotation Estimation 
The Quotat ion Estimation package is 
useful for providing quotations and 
estimations on tasks which are comprised 
of many well defined and often used 
sub-tasks and components , such as those 
found in the construction industry. $300 

OS-OMS Educational System 
OMS Educational system allows 
teachers to generate drills. quizzes and 
tests without programming . The system 
allows several forms of student inter
action. Grades and responses can be 
stored for teacher examination . Grades 
for an entire period can be automatically 
tabu lated. $300 

Customized Fully Integrated 
Systems 
Customized fully integrated systems in 
the area of accounting, manufacturing, 
wholesaling, retailing and other services 
are available for multi-user timeshare 
and distributed processing based Ohio 
Scientific computer systems. These 
se rvices are available through your local 
dealer as well as through the company 's 
Level 3 Support Group. Contact your 
dealer for details. 

Specialty Applications 
Dozens of specialized applications have 
been generated by Ohio Scientific 
dealers and systems houses under 
OS-OMS including fully integrated 
Construction packages, Medical Billing 
systems, Legal Billing systems and '.1 
broad range of specialized information 
systems. Contact your dealer for the 
latest information concerning your 
specific application . 
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Ohio Scientific 
Accessories for all reasons 

Ohio Scientific's 
Revolutionary New 
16 Pin 110 BUS 
Modern technology has made it poss ible 
to pack far more 1/0 functions on a com
puter board than one can practically con
nect to. Ohio Scientific has solved this 
prob lem with a series of remote'' head 
end cards" which feature tremendous 
1/0 capabi lity and connect to the com
puter via single inexpensive 16 pin DIP 
ribbon cables. Thus 1/0 connection can 
be made away from the computer's card 
cage. 

CA·20 
8-port 1/0 BUS interface and calendar 
clock provides interfaces for 8 head end 
cards and a battery back up clock' with 
hours, minutes, seconds, 1/10 second, 
day, and date. The automatically re
charged batteries will power the clock for 
months. $175 

CA·20A 
As above without clock $95 

Head End Cards 
CA·21 
48 Line Parallel 1/0 card features 3 PIA's 
and prototyping area $45 

CA-22 
High speed analog 1/0 module. Two 
12-bit D/A converters, 1 12-bit/8-bit AID 
converter with 16 channel input 
multip lexer. Factory configured for ± 10V 
offset binary, user jumperable for other 
configurations. Max error ± 2 LSB. 
28,000 12-bit conversions per second. 
66,000 8-bit conversions per second, 
drift. -50 ppm per °C. Note, the CA-22 
can also be directly plugged into the 
computer without a CA-20, thus occupy
ing one slot. $598 

CA-23 
PROM Blaster. Programs 2758, 2716, 
2732 and 2764. 8 through 65K EPROMS. 
Programs and verifys from memory or 
other EPROM. $195 

CA-24 
Solderless interlace prototyping board 
features a PIA and TIL 1/0 as well as pro
visions fo r direct user connection of 
devices such as the 6850 ACIA. Board 
also features 16 switches and 16 LED 's. 
Has a large solderless breadboard for 
prototyping or educational lab exercises. 

$175 
CA·25 
Security and AC remote interface con
nects theAC17P home security system 
and AC12P wireless remote control 
system to C2 and C3 computers. $45 

16 pin BUS family boards should be 
powered by external means where 
possible, however, a few modules 
can be supported by the host com
puter' s supply if necessary. 

AC17P 

A home security system, that's wireless 
and includes a control console, a fire 
detector, two window protection devices 
and one door unit. Additional protection 
devices are commercially available. $249 

AC·12P 

Wireless AC remote control. AC Remote 
Control Starter Set includes control con
sole and modules to operate two lamps 
and two appliances via remote control 
with home control software on disk. Addi· 
tional appliance and lamp modules are 
commercially available. $175 

Process Control BASIC 
A modified 9-digit BASIC under 65D with 
commands that support the real time 
clock, time of day clock (CA-20) , 48 line 
parallel 1/0 (CA-21} analog 1/0 model 
(CA-22}, AC remote(AC12P) and to a 
limited extent the UTI (AC15V} and 
security system (AC17P) . $250 

Security BASIC - Use your computer for 
business accounting during the day and 
office and plant security at night! 

A modified BASIC under 650 with com
mands which support the real time clock, 
ACremote(AC12P}, security system 
(AC17P) and universal telephone inter
face(AC15V}. Comes complete with a 
library of security program 
demonstrations. $95 
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CA-14A Votrax Voice 1/0 System 
This Votrax Voice Synthesizer modu le has the capability of generating English speech 
phonetlcally. The supporting software simply feeds the phonetic spelling of English 
words to the module which generates medium qual ity spoken words. This advanced 
Votrax system is capable of generat ing all English phonemes as well as four levels of in· 
flection on each phoneme. CA-14A also includes a voice recognition experimentation 
area which must be user populated. Th is experimentation board conta ins a five filter 
feature extractor with zero crossing detectors and envelope filters. The CA-14A in con
junction with the CA-22 high speed analog 11 0 module provide a complete voice 
recogn ition lab. $399 

Voice Output Software 
OS-Vocalizer I 
" Generation by Rules System". Runs under OS-65 0 or OS-65U. Accepts conven
tional Eng lish spel ling and outputs the phonetic spelling to the Votrax modu le in real 
time. Also, will print phonetic spellings for use by other programs. $150 

OS· Vocalizer II 
Runs in one partition of a 65U Level 3 system. Accepts normal print statements from 
other partitions(users) and vocal izes them in real time. Uses disk look up for the 
3000 most common words and generation by rules for words not on file. End user 
can add approximately 1500 additional words to file. Generates the most legible 
speech now attainab le via total ly synthetic means (i .e. not recorded human speech). 
Operates on a C3-B or C3-C with at least two partitions. $975 

CA-15 Universal Telephone Interface 
The Universal Telephone In terface provides the host computer with general purpose 
te lephone communications capability. The board can answer and originate calls. It 
can communicate with interna l 300 baud modem in originate or answer back mode. 
It can also commun icate with touch-tone and decode touch· tone. The board also 
has multiplexers to route spoken voice out to external devices such as recorders, 
voice recognit ion circuits, A/D converters and can accept spoken voice from 
several sources to dispatch to the telephone. The UTI can be used with touch-tone 
or rotary dial lines via its pulse code dialer. When equipped with a Votrax module or 
used in conjunction with a CA-14 voice 110, it can respond with computer generated 
English voice output. The UTI is connected to telephone lines via a CBT. CBT's can 
be rented along with the 1elephone lines from your local telephone company or can 
be purchased from your local dealer and connected in parallel with your existing 
telephone circuitry. $499 

UTI with Votrax CA-158 
The Universal Telephone Interface as above wi th Votrax Voice module allows your 
computer to generate English speech phonetically. It also includes an audio 
ampli fier to allow the Votrax module to be used stand alone independently of the 
telephone lines. $799 

CA-CBT 
FCC approved telephone line isolator for use with the UTI. It allows the UTI to con
nect to any conventional telephone line. Note. CBT' s can also be leased from your 
telephone company along with the telephone line. $199 

See the next page for your nearest dealer. 
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Ohio Scientific Professional 

Systems Specialists 


Sarasota, FL Reno, PA Yakima. WA New Barnett, London 
Pelham, Al Cambridge, MA 
ALABAMA MASSACHUSETTS NEW YORK 

(813) 922-4257 Bron•. NY (814) 677-6502 <5091 575.5050 England 
(2051663·1287 Sarasota, Fl (617)661-2670 (212) 231-2800 State College, PA WASHINGTON D.C. (41) 441-2422 

(813) 921-6444 West Sprlngfleld, MA East Chester, NY (814) 237-6555 Washington, D.C. Norlhwlch, Cheshire 
Tampa, Fl (413) 733·6648 (914) 779·5292 West Chester, PA (202) 234~46 EnglandALASKA 

Anchorage, AK (813) 876-6011 East Wiiiiston, NY (215) 431H750 (0606)75627
(907) 344·8352 MICHIGAN WEST VIRGINIA Kl ngslon·upon· Thames (516) 746·1079GEORGIA Berrien Springs. Ml SOUTH CAROLINA Bluefield, WV ARIZONA Surrey. England 
Colorado City, AZ {01) 549.9943 Athens, GA (616) 429.3034 Farmlngdale, NY Greenvllle, SC (304) 327-6583 

(404) 353·2858 Burton, Ml (516) 694·8222 {803) 244-8220 (602) 875·2451 Morgantown, WV 
Atlanta, GA (313) 742·3701 New York, NY Hiiton Head, SC (304) 291-5400 FRANCETempe, AZ (404) 457·85401451 ·7429 (212) 279.9034 (803) 785·8393 Pa ris, France (602) 966·6440 Detroll , MI Wheeling, WV 

Tucson , AZ Savannah, GA (313) 538-4222 Potsdam, NY Summerville, SC (304) 232·6837 329-6327 
(912) 236·0498 (315) 265·5620 (803) 873·8767 Versallles, France (602) 294-8700 WISCONSIN 

ARKANSAS (716) 442·5861 (803) 773·2526 Eau Claire, WI HAWAII ~~~!~~'.~Mills , Ml Rochester, NY Sumter, SC 950-2820 

Hllo,HI FINLANDFayelteville, AA Grand Rapids, Ml (715) 834-8169
(808) 935·2343 Rochester, NY Hamar/ , Finland(501 ) 521 ·8637 (616) 451·83481451-8349 SOUTH DAKOTA Miiwaukee, Wi (716) 325·5570 (1 5) 154847 

Little Rock, AA (414) 258·2588 Honolulu, HI Mldland, Ml Slou• Falls, SD
Wantagh, NY (808) 732·52461737-2372 (501 ) 224·4508 (517) 631·6840 (605) 335-6464 GREECE(516) 785-4033 Milwaukee, WI 

CALIFORNIA Wlll lamsvl lte, NY ILLINOIS Muskegon, Ml TENNESSEE (414) 228·8930 Alhens, Greece 
(616) 722-3019 (716) 631 Bristol, TN Neenah, WI 790-262

Anaheim, CA ~r~~')i~~7~~ghls, IL ·3011
Rich /and, M l (615) 968·1 599 (414) 725·3020 ICELAND 

Anaheim, CA Carbondale, IL (616) 629·9173 NORTH CAROLINA Chatt anooga, TN WYOMING ~l~6avl k, Iceland 
(714) 991 ·3940 

(618) 549·8495 Saginaw, Ml Fayetteville, NC (615)892·2411(714) 995·0224 (919) 485-2661 Chnenne,wvChicago, IL (517) 753·9041 Humboldt, TNBeverly Hiiis, CA (30 632·9132 IRELAND(312) 463-0847 Lumberton, NC (901) 784·6810(213) 858-0794 Blackrock Co. of Dublin(;ff,·tlk.4884 (919) 739.5535 Cheyenne, WY Cresl Hiii, IL Kingsport , TNBrea, CA (307) 834-4956 Ire land 
(815) 725·0749 Raeford, NC (815) 349·6172(714) 990·3051 MINNESOTA 01 -889825 (919) 875-2798 ARGENTINA

Costa Mesa, CA Evanslon , IL Bemidji, MN Morristown, TN 
Buenos Aires ITALV 

(714) 540-5222 (312) 328·2600 (218) 751-4140 OHIO (615) 581·4909 
Argentina Miiano, Italy 

Fresno, CA Medlnah, ll Bloomington, MN Akron, OH Oak Ridge, TN 54·8589 (02) 2363854(312) 894·2583 (612)884·8744 (216) 253-3389 (615) 482·9031!209! 485·3340 Buenos Aires
209 299-8459 Mundelein, IL Duluth, MN Alliance, OH MEXICO 

(312) 724.3590 TEXAS Argentina Me•lco 6, D.F. 
La Mesa, CA (218) 727·3578 (216) 821 ·2600 Bryan, TX 31-138512338 
(714) 465·8688 Olympla Fields, IL Cleve land, OH (713) 846-8268 

S.33·1180 
Buenos Aires (815) 469·4 775 ~\~~~K.~~~4M N (216) 461·7650 Mexicali , B.C. Me•lcoMonterey Park, CA Houston, TX 

(213) 5 7 3·5991 Peoria Heights, IL Minneapolis, MN Columbus, OH (713) 680·2664 ~~~~~~a 8·2629, 2·2222 
(309) 685·1555 (612) 559·0320 (614) 866-1307 Mex ico, 21 , D.F. Mountain View, CA League Clly, TX AUSTRALIA (905) 554-8300 (415) 948·9595 Pralrlevlew, IL St. Paul, MN Columbus, OH (713) 332·5555 
(312) 634·0076 (614) 451 -6400 Crows Nest, NSW Mexico, D.F. Newbury Park, CA (612) 646·8441 Odessa, TX Australia 551Hi614(605) 498-6796 Quincy, IL Wiiimar, MN Columbus, OH (915) 333-4516 (02) 439-64 77 

Oakland, CA (217) 223·8498 (612) 235·5971 (6i4) 436·8442 Pharr. TX NETHERLANDS
Nelhery, S. Austra l/ aRock ford, IL Daylon, OH 3351 BM Papendrech l (415) 523· 1923 (512) 685-4502/787·3208 MISSISSIPPI (08) 799·211(815) 229·0200 (513) 433·8484 Netherlands San Diego, CA McComb, MS San Anion lo, TX Pert h West Austral/a 079-156033(714) 272-8450 Sprl n~fleld, IL Euclid, OH(601) 684·1688 (512) 828·0553 (09) 321·9232 

San Diego, CA Michigan Clly, MS Spring , TX NEW ZEALAND(217) 23-9899 '216) 289~00 
(714)292·5302 tNDIANA (601) 224·8470 Lancaster, OH (713) 353-0518 AUSTRIA Auckland, New Zealand 

(614) 687-0629 1010 Vienna, Austria San Leandro, CA Columbus, IN 664·149 
MISSOURI UTAH 0222 /57 95 91(4 t5) 357.1737 (812) 376·7770 Medina, OH 
Joplin. MO Hiidaie, UT PANAMA(216) 725·4560Santa Monica, CA Elkharl , IN (801) 674-2338 BELGIUM Panama, (417) 782· 1285 

(213) 396·3108 (219) 295-8181 North Canion, OH Bruxelles, BelgiumLee's Summit, MO (216) 497·0847 Lehi, UT 021521·9580 ~~f~9~ic ol Panama 
Tariana, CA Fort Wayne, IN (816) 524·5333 (801) 76S.3698 
(2131449·2171 (219) 468·4369 Norlhfle ld, OH

Manchester, MO Provo, UT BOLIVIA PHILIPPINES 
Tracy, CA Indianapolis, IN (216) 467-0003 l a Paz, Bolivia (314) 394.4545 (801) 374·9580 Legaspi Vi llage, Makall 
(209) 836·0928 (317) 359.7445 

Ozark.MO 
Toledo, OH 

Salt Lake City, UT 385191 Metro Man ila, Philippines 
Ul<iah, CA Laporte, IN (419) 241·1393 

(417) 485·2501 (801) 262-7100 CANADA 858411(800) 472-0207(707) 462-3470 (219) 362·5812 
SI. Louis, MO Sall Lake City, UT Bernleres, Quebec, Makatl, Metro Mani/a Warren, OHSouth Bend , IN COLORADO (314l 982-0382 (216) 392·7595 (801 ) 486-7555 Canada 

Boulder, CO (219) 277-4655 (800 325·9494 (418) 831-4522 m~g\~g~·81 ·21
VIRGINIA(303) 444.3552 tOWA MONTANA 

OKLAHOMA 
Arllnglon, VA Hal/fa•. Nova Scotia, PUERTO RICOOklahoma City, OK Boulder, CO Lake Park, IA Helena, MT (703) 527·4600 Canada Halo Rey, Puerto Alco(405) 946-5492(303) 449.3725 (712) 832·3616 (902) 876·2920 (406) 442·6665 Blacksburg. VA (809) 751-4042 

Oklahoma City, OK Denver. CO KANASAS (703) 953-2 34 Prince George, 
NEBRASKA (405) 947-7896 SCOTLAND(303) 777-3222 Libera/, KS Lincoln , NB Chnrlottesville, VA British Columbia Glasgow, ScotlandTulsa, OK Denver, CO (316)624-1888 (804) 295·1975 (604) 564-8298 

(303) 426·7743 (402) 483·1969 (918) 627· 1064 041-634·3860 
Wlchlla, KS Dry Fork, VA Richmond, B.C. Canada Omaha, NB SWEDENDurango, CO (316) 688-0852 OREGON (804) 432·8538 (206) 676·9558 (402) 592·3590 Taby, Sweden (303) 247 .5905 Corvallis, ORKENTUCKY Newporl , News, VA Toronto, Onlarlo, (08) 756·0155Fort Collins, CO NEVADA (503) 754-0675 CanadaPikeville, KY (804)874-7844

(303) 491 ·5692 Las Vegas, NV M•thurst, OR (416) 239.3913 SWITZERLAND(606) 437-6528 Norlolk, VA
Monlroso, CO (702) 382·0562 (503 635-3544 Basel , Swllzerlend(804) 461·0666 Walkersvli le P.O. 
(303) 249·7736 LOUISIANA (0114161) 493628 Medlord, OR Richmond, VA Windsor, Ontario 
Pueblo, CO New lberle LA ~i~)a~6~505s (503) 779·5612 (804) 355-4361 (519) 254·1007 TAIWAN(318) 367·14'1811417(303) 542·8259 NEW HAMPSHIRE Milwaukie, OR Taipei, Taiwan A.O.C. (10)Roanoke, VA COSTA RICA

Union, NH (503) 554.9574 (02) 7819050, 7819035 CONNECTICUT (703) 583·0693 Heredia, Costa Alea 
Groton, CT 

~z~ ~S~~~38LA (603) 4 73-2323 PENNSYLVANIA Staunton, VA 37-46-66 TRINIDADW. Monroe, LA(203) 445·5168 NEW JERSEY Allen town, PA (703) 886-5520 Port of Spain(318) 388·2312 CYPRUS
New London, CT Bayonne, NJ (215) 820·0200 Staunton, VA Trinidad and Tobago Nicosia, Cyprus 
(203) 447-1079 MAINE (201)858-0115 Chinchilla, PA (703) 886-4098 62·38231(021) 76214 
Wilton, CT Portland, ME Ft. Lee, NJ (717) 587·4771 Virginia Beach, VA URUGUAY
(203) 762-0717 (207) 773·1051 (201) 481-2800 Erle, PA (804) 461·0330 ECUADOR Montevideo, Uruguay Cuena, Ecuador (814) 454·7652 MARYLAND Llncroll , NJ 90.48.12198.78.61 
Ft. Lauderdale, FL Bel/Ingham, WA 
FLORIDA WASHINGTON 803·770 Annapolts, MD (201) 780·3857 

(301) 263·8449 ~;~j~~.~Jlo:A Quito, Ecuador VENEZUELA
(305) 566-07761566-0805 Pompton Plains, NJ (206) 676·9558 Caracas, VZ 523-721Ballimore, MD (201) 835·7080 Lewlsberg, PAFt. Lauderdale, FL Kent, WA (02) 31.39.40 (301) 685· 7313 Westfield, NJ (717) 524-06381523·9684 ENGLAND(305) 772-6391 (206) 852·5400 Maracalpo, VZ(201) 232·0511 Monroeville, PA GantsHlll,Gainesville, Fl Kirkland, WA 7184~~;~:/.s"s~SMD (412) 372-7701 lllord, Essex, England (904) 378-0192 NEW MEXICO (206) 822·5300 Caracas, VZ(01)554-2177Melbourne, FL Gaithersburg, MD Albuquerque, NM New Brighton, PA Richland, WA 72.38.9317 1.92.75 (301) 840·9540 (412)846-3000 Llllleborough 

Lancashire, England (305) 723· 7880 (505) 266-8224 (509) 946·3330 Prados del Esto Hagerstown, MD New Kensington, PAMiami, Fl Albuquerque, NM Tacoma, WA Caracas, VZ (0708)79332(301) 739·6500 (412) 337·80801335-9185(305) 667 ·6119 (505) 265-8007 (206) 581·0388 979.77.42/979.98.08 Chesham House Wheaton , MO Philadelphia, PARockledge, FL Albuquerque, NM Vancouver, WA
(301) 933·65551933-8770 (215)567-2111 WEST GERMANY(305) 832-1090 (505) 256·9111 (206) 355·2220 ~~l~~~S~~ land 

~:o".'3~ui:B ·~es t Germany 

Or for the name of your local dealer, call 1-800·321-6850 TOLL FREE. 

HID I llTI I 1333 S. CHILLICOTHE RD • AURORA, OH 44202 • (216] 831-5600 
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Solve yourpersonalenergycrisis. 

LetVisiCalc™Software dothe-work. 


With a calculator, pencil and paper you can spend hours plan
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with the Persona] Software •· VisiCalc program and your 
Apple • II you can explore many more options with a fraction of 
the time and effort you've spent before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor
mation on the screen. You don' t have to spend your time 
programming. 

Your energy is better spent using the results than get
ting them. 

Say you're a business manager and want to project 
your annual sales . Using the caJculator, pencil and 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal
culate by hand the subtotals and summary 
figures . Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you' re ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What ifr,' examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCaJc instantly updates 
all other figures affected by March sales. 

Circle 16 on Inquiry card. 

Or say you're an engineer working on a design problem and are 
wondering " What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder " What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you' ll think of many more 
uses for its power. Ask your dealer for a demonstration and dis
cover how VisiCalc can help you in your professional work and 

personal life. 
You might find that VisiCalc alone is reason enough to 

own a personal computer. 
VisiCalc is available now for Apple II computers with 

versions for other personal computers coming soon. The 
Apple II version requires a 32k disk system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal Software, Inc., 

592 Weddell Dr., Sunnyvale, CA 94086. If your 
favorite dealer doesn't already carry Personal 

.,......... """"" Software products, ask him to give us 
a call. 

VlslCak w.u developed exclusivtly for 
Person.ii Software by Software Arts, lnc::.. 
Cambridge. M.iss. 

TM- VisiCJk is"' tr.a.drmark of 
Pe_rsonal Softw.ue, Inc. 

•Apple is a registered tr~demilrk 
of Apple Computer, Inc, 

http:Softw.ue
http:Person.ii


Add a Simple 

Text Editor to 


Your BASIC Programs 

Robert G A Goff MD 

Berkeley Medical Data 


POB 5279 

Berkeley CA 94705 


While text editors are, in general, ex
tremely use ful for preparing all sorts of 
paperwork, it is usually not possible to 
append them to your own BASIC pro 
grams. This article is a simple tutoria l in 
the bare essentials of tex t editing in BASIC. 
With these techniques, it will be possible 
for you to add simple text processing 
capability to any of your personal or busi
ness programs written in BASIC, which 
require paragraphed textual output. The 
program is written in North Star BASIC, 
version 6, release 3. It may be stored, as 
is, in 3186 bytes ; it executes in a total of 
4746 bytes . Deleting the remark statements 
reduces the program length to 1410 bytes 
enabling it to execu te in 2956 bytes . Wh ile 
listing 1 is fairly self-explanatory, I'll dis
cuss each of the steps in detail. 

Text Editing 

There are several tasks which text editors 
must accomplish . Most of these fall under 
the general category of producing a hard 
copy of text in an acceptable format. The 
barest definition of "an acceptable format" 
is one in which words are not randomly 
truncated at the end of a line of print. With 
this single req uirement met, the text will be 
readable. But even this single text editing 
function requires that there be some ways 
to: 

• 	 Access the text string from memory 
or input. 

• 	 Determine line length to be printed. 
• 	 Distinguish between words and spaces. 
• 	 Alter what is to be printed on a given 

line based on the three criteria above. 
• 	 Link the sentences together in the 

proper order. 

Such a text editor assumes that the user 
has made certain that each sentence is 
punctuated , and that each sentence string 
ends with the two trailing spaces needed 
to separate consecutive sentences. 

A more useful text editor would also 
possess the following capabilities: 

• 	 Add missing periods at the end of sen
tences and recognize question and 
exclamation marks as adequate 
punctuation. 

• 	 Remove extraneous spaces at the 
beginning of each new typed line. 

• 	 Automatically add the two trailing 
spaces between sentences. 

• 	 Indent paragraphs when desired. 
• 	 Translate numeric data fetched from 

memory or input into the corre
sponding string characters for inclu
sion within a sentence. 

• 	 Allow input of line length for printing. 

Text editors used solely for input and 
composition of text, such as Michael 
Shrayer's "Electric Pencil," possess one 
other powerful set of characteristics: the 
ability to make radical modifications to the 
text after input and prior to printing. Be
cause of this capabil ity, this type of text 
editor does not need to compensate for the 
user's input errors noted above. As useful 
as full capability text editors are (I used 
Electric Pencil to compose the manuscript 
of this article) they are of no use within a 
BASIC program written for some other 
application, since most commercially avail
able text editors are written in machine 
language. 

Accessing Text 

Text must be manipulated as strings of 
characters, whether letters, numbers, or sym
bols. In North Star BASIC, string variables 
may have names consisting of a letter, A 
thru Z, optionally followed by a number, 
0 thru 9, allowing 260 unique string names.. 
This number is quite enough for most appli
cations, since if more than 260 strings are 
manipulated, several strings may be finked 
(concatenated), then renamed as a single 
string, and the variables thus freed reused 
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for new strings. Strings of over 10 charac
ters must be dimensioned at the start of the 
program, and may have dimensions limited 
only by your computer's memory. A portion 
of a string may be accessed using North 
Star BASIC by appending to the string 
name the character positions of the first 
and last characters in the desired substring: 

10 DIM A3$(8) 
20 A3$ =" ABCDabcd" 
30 PRINT A3$(3,6) 

This causes the printing of "CDab." The 
BASIC line 30 PRINT A3$(5) causes the 
printing of "abed." 

In other versions of BASIC, substrings 
may be named differently. One such method 
(used in Microsoft BASIC) looks like this: 

LEFT$(A$ ,3) is the same as A$(1,3) 
MID$(A$,3,6) is the same as A$(3,6) 
RIGHT$(A$,6) is the same as A$(6) 

Strings may be stored in memory and 
accessed as individ ual variables. They may 
also be included in a data line of the pro
gram and read from there, or they may be 
entered during program execution. 

Determining Line Length 

Let us make L the number of characters 
to be printed per line. Now, any line to be 
printed will begin with character number B 
of the string and end with character number 
E. For the first line of print, Bis set equal to 
1 and E is set equal to L. To compute the 
range of the second line, set B equal to E+l 
and E equal to E+L, and so forth, for the 
entire text. These line printing parameters 
are used to define the line string F$, by 
using B and E as the substring parameters. 
Thus, if the text string to be printed is E$, 
we set F$ equal to E$(B,E), and print F$. 
We increment B and E, then again set F$ 
equal to E$(8,E). 

The one difficulty with this method 
occurs when any line of text to be printed 
is shorter than the line length. In setting 
F$ to E$(B,E), E will be greater than th e 
length of E$, and will generate an out-of
bounds error. To prevent this situation, 
the length of E$ must be compared to the 
value of E using the function LEN(E$) , 
which returns a number equal to the number 
of characters actually contained in the 
named string (E$). If E is greater than 
LEN{E$), the program lines which calculate 
and print F$ must be skipped; all that is 
left is to print E$(B). which will print from 

listing 1: BASIC source program and a sample run of TXTEDIT2. This 
text editor is word oriented rather than line oriented. The normal editor, 
supplied with BASIC, works line by line in edit mode. This BASIC program 
allows changes of single words without having to retype an entire line. The 
program accepts four sentences of up to 97 characters each. A period is added 
to the end of each sentence If it is missing, as well as two trailing spaces. (The 
program recognizes the characters ? and ! as sufficient punctuation.) When 
printing the four sentences, the program removes any leading spaces at the 
beginning of a new line; fine length may be adjusted by the user. The total 
number of characters entered plus any necessary punctuation and trailing 
spaces are calculated, changed into a string, and printed in the final sentence 
obtained by the program. The program is written In Release 3 ofNorth Star 
BASIC. Ifyou are using Release 4, delete the comma after PRINT# Z. 

220 REH *** tZ. =OUTPUT DEVICE <tl• =PRINTER 1 tOr =CRTl 

230 INPUTtZr ' for Printer• t~Pe l• for CRT t~Pe 0 •,z 

2 40 IF Z= l THEN FILL 51 20611\REH ***SET INPUT TO PRINTER 

250 DIM A$(IOOl 1B$(100loC$(!00)1D$(100l,E$(466l•F$(466>•G$(100) 

2 60 INPUTtZ• ' l s t '1G$ 

270 GOSUB BOO 

280 A$ =G$ 

290 I NPUTtZ, ' 2r1d ' • G$ 


00 GOSIJC< BOO 
310 E•i =G't 
320 JNPIJTtZr'3rd 'oG$ 
330 GOSUII BOO 
3 40 C't =G$ 
350 INPU TtZr'4th 'rG$ 
.360 GOSUfl 800 
370 D$ =G$ 
38 0 PRINTtZr ' THE SENTENCES WITH PUNCTUATIONoIF NEEDED, AND BLANKS ' 
390 PRINTtz,•FOLLOWED IMM EDIATELY BY* TO SHOW SUBSTRING LENGTH ' 
400 PRI NTt Z• A$r•*' 
410 PRINTtz. B$r'*' 
4 20 PR IN Tt Z1 cs.·*· 
430 PRINTtz, 0$• ' * ' 

440 PRINTtZo\PRINTtZr\PRINTtz, 

450 ES • A$tBSfC$fD$\REH ***CONCATENATE STRINGS INTO PARAGRAPH 

460 l=LEN ( E$l\REH *** 'I ' WILL DEHONSTRATE DATA INSERTION 

470 G•=•Yo~r sentences, with Punctuation and sFacing,• 
480 GS =GS(1,45J+• total characters. • 
490 G$(52r55 >=ST R$(ll\REH ***CHANGE ' I ' TO ITS STRING EOUI VALENT 
500 REH *** AN D INSERT IT I NTO GS 
510 E$=E$(loil+GS 
520 D=l\REH *** START OF PRINT LINE 
530 INPUTtZo'Line lenath (number of characters>? 'rL 

5 40 E=L - 4\REH *** L=LINE LENGTH 

5 50 PRINTtZo'THE CONCAT~NATED SENTENCESo PRINTED BY THE LINE' 

5 60 PRINTtZo\PRINTtZr ' • ,\REH*** INDENT PARAGRAPH 
570 IF E>LEN< ESJ THEN 670 
580 F$• E$(D1E - ll\REH *** F$ =LINE TO BE PRINTED 
590 IF E$<DoDl= ' ' THEN GOTO 760 
600 IF Es<EoEI • ' ' THEN 630\REH *** TEST FOR END OF WORD 
610 E=E - 1\REH *** SHORTEN LINE UNTIL END OF WORD IS FOUND 
620 GOTO 580 
630 PRINTtz.n 
640 D=E\REH *** START OF NEXT LINE 
650 E=E +L - 1\REH *** SET LENGTH OF NEXT LINE 
660 GOTO 570 
670 IF E$<D•Dl = ' ' THEN GOSUB 760 
680 PRINTtZ1E$CD> 
690 PRINTtZr\PRINTtZr\PRINTtz, 
700 INPUTtZr'Do ~au want to Print this ParaaraPh aaain? ' 1H$ 

710 IF H$(1rll = 'Y' THEN 520 
720 IF H$Clrll='~' THEN 520 
730 IF HSC11ll='N• THEN END 
740 IF H$(1•1>='n' THE N END 
750 PRINT t Z1'YES or NO P lease'\GOTO 700 

760 D=D+l 

770 E=E+l 

780 IF Es<D1D)=' THEN 760 

"790 GOTO 570 

BOO G=LENCG$1 
810 REH *** REMOVE TRAILING BLANKS 
820 IF GS<GrGl=' ' THEN G=G-1 ELSE GOTO 860 
830 REH *** RETURN TO CHECK FOR HORE TRAILING BLANKS 
840 GOTO 820 
850 REH *** CHECK FOR PUNCTUATION (ASCII .=46r 1=33r ?•63) 
860 IF<ASC<G$(Gll=46 OR ASC<G$<Gll=3J> OR ASCCG$(GJl=63 THEN 910 
870 REH *** ADD PERIOD TO END OF SENTENCE 
880 G$ =GSCloGl+' .' 
890 G=G+I 
900 REH *** ADD TRAILING SPACES 
910 G$=G$(lrGl+' 
920 RETURN Listing 1 continued on page 36 
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Listing 1 continued: 
RUN 

for pr1nterr l~Pe 1, for CRT t~Pe 0 1 
1st The fi r st sentenc e is ProPerl~ Punctuated. 
~nd The second sentence is not Punctuated 
3rd What will t he editor do wi th these 9 trailing s~aces? 
4th Such a o uick J ob thi s makes of tex t ~aterial in ~our ~r osra ffi s' 

THE SENTENCES WI TH PUNCTUATION1IF NEE DED1 ANU BLANKS 
~OLLOWED J HH EDIATEL Y DY * TO SHOW SUBSTRI NG LENGTH 
Th e first sentence is PrOPerlY Punctuated. * 
The seconrj sentence t ~ not Punctu~ted. * 
Wh at will llll~ ed it.or do with these 9 tra iling s~aces'? * 
S11ch a ou1 c" Jab Lhi-:. rr1akes of text material in ~o•Jr pros rarns ! * 

line l ens t h Cnu~ber of charac t ers)? 72 
THE CONCATENATED SE NT ENCES r PR INT ED DY TH E LI NE 

The f1 r s t s e 1,ter1ce is PrOPerlY P•Jnctua t ed . The second sent.e r.ce 1s 
not Punctuated. What wil l the ~ditor do with these 9 trailin~ s Paces? 
Such a a uick Job thi s ma k es of text material in your P rosraru s ! Your 
~ er1ter1ce5 , with Pu~c tu at1on and s Pac1nS • total ~03 chara cte rs. 

D«l ~ou want to P rtnt th~ s Paras 1·aPh again? y 
Line l en~th Cnuffiber of charac t ers)? 13 
THE CONCIHENf\TEr! SENTENCESr PR INT ED DY TttE LINE 

Th e 
r l r 5 t 
o.; 1~·rd er1ce l s 
.-. r 4J f'~ r l~ character number B to the end of the 
p1.Jr1r1.•JGt'Letj . string. /This method also assumes that 
Tl1c second 
H~11l~nce ts strings can have arbitrary lengths; Some 

I uJ t. BASIC interpreters limit strings to 256 
,. •Jn c t•Ja t. e d. 
Wh ;:i L will characters in length .. . CH/ 
Uu., ~di t. or 
•Jo with 
Lh e!!l e 9 To indent a paragraph, initialize B to 6 
l.r L1 il i r1~ and E to (L- 5) . Then, prior to printing
•1r-aces? 
S1Jch a a1J1ck the text, simply print five blanks, followed 
J ob t h is by a comma to keep the printing line open.make of 
t.P. :·: t The following program prints the entire 
n. a t~r ia l in string E$ in lines that are L characters long. 
'!.!Ou r 

J'"' ro~ ran1 s ! 
Your 50 INPUT "What is line length?", Ls er. ter.ces , 
with 60 B=6 
F>•Jnc tuat i on 70 E=L- 5ar11j sF-acir-15lr 
lotal 2 03 80 IF E>LEN{E$} THEN 140 
c haracters. 90 F$=E$(B,E} 

100 PRINT F$ 
110 B=E+l 
120 E=E+L 
130 GOTO 80 
140 PRINT E$(B} 

Any words that cross the boundary between 
one printed line and the next would be 
arbitrarily broken to fit the line length, 
when using this program. To avoid this, 
it is necessary to scan the text for the last 
space before the end of each line to be 
printed, and shorten each line so that no 
partia l word is left at the end. This is done 
by testing the first character following the 
proposed line of print. If it is a space, no 
word would be broken by printing the line· 
as is. If on the other hand the first character 
following a proposed line of print is not a 
space, the end character of the print line 
must be either a space or an arbitrary 
character. So the print line is shortened 
by one character (E=E-1}, and retested 

in the same way until a space is found as 
the next character following the proposed 
line of print. The line is then printed, and 
we go on to process the second line in a 
similar fashion. In the listing ofTXTEDIT2, 
E is initially set equal to the Ii ne length 
plus one, and then, in line 600, character E 
of the proposed line of print is tested. If 
it is a space, E$(B,E-1} is printed. If not, 
the line is shortened by one character in 

.line 610. 

Linking Sentences 

Strings that must be linked together, 
or concatenated, are placed in a string 
equation such as: 

50 E$=A$+B$+C$ 

This will concatenate the strings in the 
order specified in the equation. With string 
variables, North Star BASIC does not allow 
many equation formats that would be per· 
fectly acceptable if used for numeric vari
ables. For example: 

50 E$=E$+B$ 

will generate an out of bounds error, since 
the first E$ will be greater than the second 
E$. Because of this and other peculiarities 
of North Star BAS IC string functions, 
intermediate variables must often be used 
to concatenate strings. (The example above 
will function properly in North Star BASIC 
Release 4.) As an example, if your program 
contains 11 strings that must be concaten· 
ated in a sequence determined by the pro· 
gram, you may either concatenate each of 
them by name (all in the same equation} 
or accumulate them one by one. If the latter 
method is chosen, an intermediate variable 
is necessary. If E$ is the paragraph to be 
printed, then: 

50 F$=E$ 
60 E$=F$+A$ 
70 F$=E$ 
80 E$=F$+B$ 
90 F$=E$ 

with F$ being the intermediate variable, 
and A$ and B$ being new strings to accu
mulate in E$. F$ must be dimensioned 
equal to E$. 

There is one other way of accumulating 
strings without obtaining an out-of-bounds 
error message: by specifying the length of 
the currently accumulated string and then 
concatenating I iteral text. That is: 

50 G=LEN(G$) 
60 G$=G$(1,G}+ 

'This is the text to be added ." 
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A peculiarity of North Star BASIC is that 
the statements: 

50 G=LEN(G $) 
60 G$ =G$(1,G)+A$ 

wil I generate an out-of-bounds error mes
sage. Actually, the problem is that once a 
string has been defined, and in spite of its 
dimension, its length cannot be increased 
without redefining it in a concatenation 
equation that doesn't concatenate itself. 
Nevertheless, this rule can be violated when 
concatenating a string with itself and literal 
text. That is, the added string is presented 
in its entirety in the equation, enclosed 
within quotes. 

Just as an aside, strings may be alpha
betized by their first character by using the 
relationals > or <. Strings can be used in 
conjunction with LET, READ, DATA, 
INPUT , IF, and PRINT. In most versions 
of BASIC strings may be read from data 
intermingled with numeric variables as long 
as the proper sequence is maintained . 

Inserti ng Numeric Data 
Even tho ugh numeric values appear 

the same as number characters, they cannot 
be manipulated in the same way. A number 
cannot be inserted into a text string. First, 
it must be converted to its character equiva
lent. Then it may be inserted. This is under
standable when you consider that, for 
example, in BASIC with 8 digit precision for 
numeric computations, a number (regardless 
of the number of digits} is stored in five 
bytes, whereas number characters withi n 
a string are stored as one byte (representing 
that particular prin t character) per digit. 

This conversion is made by the 

STR$(expr) function, in wh ich expr stands 
for the numeric value which must be con
verted into its stri ng cou nterpart. In 
TXTEDIT2, th is is used in line 490 to 
convert the numeric value of the length of 
E$ (represented by ' I' from line 460) into 
the equivalent string characters and insert 
them into the blank of string G$. The 
opposite conversion - from string number 
characters in to a numeric value that can be 
manipulated algebraically - is performed 
by the function VAL(expr). with expr 
being the number characters of a string. 

Punctuating Sentences 
When strings are to be input by the user 

of a program in response to some question, 
the user will not always remember to add 
the period at the end of each sentence. This 
is no problem if the printed output is not 
in paragraph form. If the output is to be 
a paragraphed letter or document, however, 
then regardless of the input, the sentences 
must be closed with so me form of punc
tuation. It is therefore necessary to check 
the input string to see if there is a period, 
question mark or exclamation point presen t . 
If not, a period should be added. In 
TXTEDIT2, as each sentence is entered, 
it is sent to line 800 where any extraneous 
trailing blanks are deleted, and the last 
character of the string is tested to see if 
it is one of the three possible punctuation 
marks. If not , a period is added. 

One difficulty in comparing several 
string characters is that the Boolean opera
tors AND, OR, and NOT cannot be used. 
There are two ways around this: the first 
and most cumbersome is to use one program 
line fo r each comparison to be made. The 

Te:rt continued on page 39 
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6809 SINGLE-BOARD COMPUTER 

S·100 bus 

• 	 IEEE S-100 Proposed Standard 

• 	 2K RAM 
• 	 4K/8K/16K ROM 
• 	 PIA, ACIA Ports 
• 	 adsMON; 6809 Monitor Available 
P.C. Board & Manual Presen11y Ava ilable 

ALL PC BOARDS FROM ADS ARE SOLDER 

MASKED, WITH GOLD CONTACTS, & PARTS 

LAYOUT SILK SCREENED ON BOARD. 

Add 50¢ postage & handling per item. 

111. residents add sales tax. 

Sound Effects ... Sound Effects ... ! ! ! 
© OOililil.la=t • ~ © 00ililil4<i=t :u .. 

S-100 bus 	 Apple Ihm bus 

ADD " SPACESHIP" SOUNDS, PHASERS, 
GUNSHOTS, TRAINS, MUSIC, SIRENS, ETC.! 
UNDER SOFTWARE CONTROL!!! 

• 	 Soundboards Use GI AV 3-8910 l.C.'s to Generate 
Programmable Sound Effects. 

• On Board Audio Amp. Breadboard Area With + 5 & GND. 

• Noise Sources • Envelope Generators • 1/0 Ports 

PCB & Manual: • 39.95 (N M); • • 34.95 (NM II) 

!!!!!!ATTENTION APPLE II USERS!!!!!! 
Assembled and Tested NM II Units Now Avallablel I! 

Call or Write for Details. 

Ackerman Digital Systems, Inc., 110 N. York Road, Suite 208, Elmhurst, Illinois 60126 (312) 530-8992 
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figure 1: Bar code representation of the shortened version of listing 7. In 
this version all the remarks and demonstration print statements have been 
removed to conserve memory. The bar codes represent textually coded data 
as described in the book Bar Code Loader (available for $2 plus $0.60 postage 
from BYTE Books, 70 Main St, Peterborough NH 03458, or from local com
puter stores). 
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Text continued from page 37: 

second is to convert the string characters 
into numbers that can be compared using 
the Boolean operators. Since V AL(expr} 
may be used only for string characters 
that represent numbers, it may not be 
used for converting alphabetic characters 
into numbers. Instead, the characters can be 
converted to the ASCII code decimal value 
by using the function ASC(string name), 
wh ich will return the decimal ASCII value 
of the first character in the named string. 
This is demonstrated in lines 850 and 860 
o f TXTEDIT2. 

Trailing Spaces 

Sentences that are concatenated into a 
paragraph must be separated by two spaces. 
This is done by finding the last character 
of the string which is not a space, and then 
simply adding two spaces beyond that last 
character. This is done in line 910 of 
TXTEDIT2. 

Leading Spaces 

The last task for our text editor is to 
make certain that no line of print begins 
with a space . If the preceding sentence ends 
exactly at the end of the last print line, 
the next two characters to be printed will 
be the trailing spaces of the last sentence. 
Prior to printing each line, we must there
fore test to see if the first character of that 
line is a space. If it is, it is skipped and the 
line retested for another leading blank. 
When the first character is finally not a 
space, we retest the length of the line to be 
printed, since after incrementing E while 
skipping the leading blanks, E may have 
grown larger than the length of E$. This 
sequence starts in line 590 ofTXTEDIT2. 

More Sophistication 

Though not demonstrated in TXTEDIT2, 
there are other text editing techniques 
you might like to try. The right margin 
may be justified by determining the length 
of a line as it will be finally printed, sub
tracting that from the requested line length, 
and thereby calculating the number of addi
tional blanks that must be inserted in the 
line to make it equal the requested length. 
Starting at the last character and moving 
backwards, test for a blank and insert one 
of the extra blanks in that space; then on 
to the next blank. An intermediate string 
variable must be set up in which all the 
characters from the end to the first space 
encountered from the end will be renum

bered from the requested I ine length L, 
on down. The extra space may be added, 
and then the next word (heading backwards) 
is added to the intermediated string variable, 
etc, until the required number of spaces 
have been added. If the line is exhausted 
before all the needed spaces have been 
added, run through the string again, adding 
more. 

Form feeding at the end of a page to the 
top of the next page may be implemented 
by adding a counting variable to the loop 
that prints each line of text. When the 
counter reaches the requested page length 
(in lines), the program jumps to a subroutine 
which issues the number of PRINTs speci
fied to reach the top of the next page. If 
the page length and page spacing are entered 
as variables, the page size may be varied 
from address labels to poster size sheets. 

A line oriented text editor allowing 
modification of the text after input could 
be implemented by displaying several 
lines at a time, each with a number. Then, 
by asking the user if there are any changes 
to be made to any of the lines, and re
questing the particular I ine number, the 
program may redefine the string variable 
containing that line to contain a newly 
entered line. A little cleverness with the 
use of the I NP(expr) instruction might 
allow the user to space over the unchanged 
portions of the line, and change only the 
part typed over. 

A Note About TXTEDIT2 

In North Star BASIC, the PRINT, 
INPUT, LIST, and LINE instructions allow 
an optional specification of the input/ 
output (10) device to be used with the 
instruction. By using PRINT#l, the serial 
10 port is selected. By writing a program 
with a variable in place of the device select 
number, it may be user selected to run 
on any of the available devices. This was 
done in TXTEDIT2 and may be changed 
to the usual PRINT and INPUT instructions 
for use with other BASICs. 

Conclusions 

While TXTEDIT2 cannot be merely 
appended to your BASIC programs, the 
techniques discussed in this article and 
demonstrated in TXTEDIT2 will enable 
you to select the text editing functions 
you need and synthesize them into an 
efficient part of your own programs. Any 
suggestions you may have regarding this 
material or other text editing functions 
will be welcomed.• 
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Ease Into 16-Bit Computing 

Part 2: Examining a Small Multi-User System 

In computer club meetings, in soft
ware-development groups, and 
among hardware designers, the terms 
multiprogramming, multiprocessing, 
and multitasking are often heard. 
Now that we have a few years of 
experience in microprocessing, the 
prefix multi has become prevalent. I 
define multi as an indication of the 
ability of a system to seemingly pro
cess more than one function at a time. 

Multiprogramming, as I refer to it, 
is a form of program execution that 
allows more than one user to access 
the resources of a computer system at 
(apparently) the same time. Rather 
than denoting the execution of multi
ple programs simultaneously, which 
requires the use of more than one pro
cessor, multiprogramming implies a 
division of a single processor's time 
and resources. A computer executes 
commands faster than any single 
human user can enter data or instruc
tions. A user in such a situation may 
never realize that there are other users 
connected to the same computer. 

Because the input and output are 
being performed by the operator at 
human speed (which is extremely 
slow relative to the speed of the 
microprocessor), most of the pro
cessor's time in a single-user system is 
spent waiting for the operator to 
enter information, or for an output 
device to display the information 
being sent by the processor. The ratio 
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of time the computer spends in useful 
activity to time the computer spends 
waiting is very small. Multiprogram
ming takes advantage of this relative
ly large amount of wait time by using 
it to execute a request from one of the 
other concurrent users. Of course, as 
the number of users on the system 
increases, the operator response time 

Surprisingly little hard
ware is required to support 
a multi-user system run
ning Tiny BASIC. 

(ie: the amount of time it takes for the 
computer to respond to a specific 
request from an operator) will 
become longer and longer until it 
reaches some unacceptable limit. In 
order to maximize the number of 
users that may use the system concur
rently with acceptable response time, 
the operating system may be tailored 
to a particular type of application. 

Your first question may be, ''How 
much hardware is required to support 
a multi-user system running a high
level language such as BASIC?" The 
answer: surprisingly little. Because of 
the 16-bit processing features of the 
Intel 8088, which I outlined last 

month, a multi-user operating system 
can be provided with a computer con
sisting of as few as five integrated cir
cuits. 

It is beyond the scope of this article 
to discuss and list the entire assembly 
code of the Tiny BASIC system writ
ten for the 8088. The assembly listing 
of the 2 K-byte interpreter is thirty
one pages long. 

Readers who are interested in using 
the 8088 for a similar application are 
advised to contact the manufacturer 
directly. Intel is publishing an appli
cation note describing a small (seven 
integrated circuits) multi-user Tiny 
BASIC system that uses the 8088. 
There was discussion at the time of 
this writing Oanuary 1980) that a 
printed-circuit board of the expanded 
circuit would be available for sale as 
well. 

For this information contact : 
Tom Cantrell 
Marketing Communications 
Intel Corporation 
3065 Bowers Ave 
Santa Clara CA 95051 

Minimum System Hardware 
The five integrated circuits re

quired to build a workable system in
clude the 8088 microprocessor; the 
8284 clock generator; the 8155 
memory, input/output (110), and 
timer device; and the 8185 erasable 
programmable read-only memory 



POWER·ONE 

D.C. POWER SUPPLIES 


Now available for small systems applications 
Power-One, the leader in quality open-frame power supplies , now offers a complete line of single, dual , 
and tr iple output models for small computer systems. Also available are special purpose models for 
Floppy Disk and Microcomputer app lications . 

Below are just a few popular examples of the over 90 ' 'off the shelf '' models now available from stock. 

SINGLE OUTPUT & 
LOGIC POWER SUPPLIES 

• 56 "off the shelf" 
models 

• 2V to 250V, 0.1A to 40A 
• ± .05% regulation 
• 115/230 VAC input 

FLOPPY-DISK SERIES 

• 8 " off the shelf" 
models 

• Powers most popular 
drives 

• Single/dual drive 
applications 

• 2-year warranty 

DUAL OUTPUT MODELS 

• 15 " off the shelf" 
models 

• ± 5V to ± 24V, 0.25A 
to6A 

• l.C. regulated 
• Full rated to + 50° C 

TRIPLE OUTPUT 
MODELS 

• 10 " off the shelf" 
models 

• 5V plus ± 9V to 
± 15V outputs 

• Models from 16W to 
150W 

• Industry standard size 

5V@ 3A, w/OVP 

HBS-3/0VP 
$24.95 single qty. 

5V@ 0.7A w/OVP !JI.~ 
12V@ 1.1A/1.7A PK~ 
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CP340 
For one 5.25" Media Drive 
$44.95 a Ingle qty. 

12V/15V@ 0.25A 

HAD12-.25/ HAD15-.25 
$32.95 single qty . 

5V @ 2A, w/OVP 
± 9Vto ± 15V@ 0.4A 

-
r: • ' ........ t\..: ·oo·· i· ..-· ~· 0

E--; · - ... 
~-· '· • · -_.,__ . 
.·•·"--=·· 

HTAA-16W 
$49.95 single qty . 

5V @ 12A, w/OVP 

HD5-12/0VP 
$79.95 single qty . 

5V@ 1A, w/OVP 
- SV @ 0.5A, w/OVP 
24V @ 1.5A/1.7A PK 

...f .. "'Iii ~ ~ '! 

0. ;. • G! 0 '.· 
-~.., L • . l_;: ~\ ·.- ·~ 

~ 

CP205 
For one 8.0'' Media Drive 
$69.95 single qty. 

5V @ 2A, w/OVP
9-15V@ 0.5A 

I o"' '----~ •~• . • ,,'-'-i.r 
I I I v 

"" .. :: 'i ~ i· 
~ ~- . • j.:. .· .. ~·...: . -"'•·-..._·,: · 

HAA512 
$44.95 single qty . 

5V @ 3A, w/OVP
± 12V @ 1Aor 
± 15V @ 0.8A 

..... . . , .. . .. 
0 -~ • • _;: @ . 

• - , -'9 
- !; ... • :

-f _ _;: =- ·- . ·-
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HBAA-40W 
$69.95 single qty. 

5V@40A,w/OVP ~ 

SK5-40/0VP 
Switching Model 
$250.00 single qty . 

5V@ 2.SA, w/OVP 
- 5V @ 0.5A, w/OVP 
24V@ 3A/3.4A PK 

CP206 
For two 8.0'' Media Dri ves 
$91 .95 single qty. 

± 12v@ 1.7A or 
±15V@1.5A 

HBB15-1.5 
$49.95 single qty . 

5V@ &A, w/OVP
± 12V@ 1.7A or 
±15V@1.5A 

• o I .. • • .,. ~ .. . , . . .... 
... 0.  ·. , o . 0 .. 

. ··'"l. : ~ - .-••-,-: r I _"'-' ,,__. 
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HCBB-75W 
$91 .95 single qty. 

NEW 79' CATALOG! 
Get Your FREE Copy Now! 

Phone us direct or circle the reader serv ice 
number below . 

D.C. POWER SUPPLIES 

Power One Drive• Camarillo, CA 93010 • (805) 484-2806 •TWX 910-336-1297 
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Circle 17 on Inquiry card. 

Th• days of comp/icat•d, unr•liabl•, 
dynamic RAM ar• gon•: 

Jiiil

the ultrabyte memory board 

$199. 95 (comp/Bllkit ) 
with 161< 11111mory 

Netronics consistently offers innovative products at un
beatable prices. And here we go again -with JAWS, 
the ultrabyte 64K 8100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller el iminates 
high-current logic parts .. . delay lines . . . massive 
heat sinks ... unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
look what JAWS offers you: Hidden refresh ... fast 
performance . .. low power consumption . .. latched 
data outputs ... 200 NS 4116 RAMs .. . on-board 
crystal ... BK bank selectable . .. fully socketed ... 
solder mask on both sides of board ... designed for 
8080. 8085, and ZBO bus signals ... works in Explorer, 
Sol, Horizon, as well as all other well-designed SlOO 
computers. 

1
6/VEYOURCOMPf/TfRABIBllYTfOFMEMORY I 
POWERWfTHJAWS-MVE UI' TO 190 OM 
INTRODUCTORY l/MITE~OFFERSl'ECIAl. l'RICES/ 

UNDECIDED? mr A lff1¥1116K ..14115 /N YOllR COMl'IJTER ON OUR 
10· /M Y MONEY· B4CK OIFlR (Sl'fCIF'f >RBCQMFl/TfJIJ, 

ccttm•llf'fM.11.1..A. ClfDITCAIDlllt'OS DtnSIDlcallUHCTICUIUU •• --·------------------------
: CALL TOLL FREE 800-243-7428 : 
:li\\N.. c..ETR c-sRE'sEARcHS &....1••0.°'1,.,1... De~.. : 
1 
., DEVELOPMENTLTOJ 

333 Litchfield Road. New Milford.CT 06776 I 
Please send the items checked below: 
D JAWS IBK RAM kit, No. 6416, St99.95.• 
D JAWS IBK RAM fully 1111mbled, t11ted. burned in, 

No. 6416W, $229.95. • 
D JAWS 32K RAM kit, No. 6432. (reg. price $329.95). 

SPECIAL PRICE •299.96.* 
0 	JAWS 32K RAM lully 1111111bled, t11ted. burned in, 

No. 6432W, beg. price $369.951. SPECIAL PRICE 
$339.95.• 

0 	JAWS 4BK RAM kit, No. 6448. (reg. price 8459.95). 

SPECIAL PRICE 099.95.• 


0 	JAWS 4BK fully u11mbl1d, t11t1d, burned in. No. 

6448W, (reg. price $509.951. SPECIAL PRICE 

*449.95.• 


D JAWS S4K RAM kit. No. 6464, (reg. price $589.95), 

SPECIAL PRICE *499.95.* 


0 	JAWS 84K RAM fully HHmbled. te1t1d, burned in, 
No. 6464W, (reg. price $649.95). SPECIAL PRICE 
t559.96.• 

[] ExpenliDn kit, JAWS 16K RAM module, 10 expand 

any of !he above in 16K blocks up lo 64K. No. 16EXP, 

512995.· 

•Au prices plus S2 postage and handling. Connec1 icu1 
residenls add sales tax.. 

Total enclosed:$ _______---- 
0 Personal Check 0 PMnev order or Cashiers Check 
0 VISA 0 MASTER CHARGE (Bank No. ___ J 
Accl. No. ________ Exp. Dale _ _ 
Signature _________ ____ 
Print Name ______ _____ _ 
Address _____________ 

City ------------- 
State - --------Zi.,,_____ 
CJ Send me more informa1ion 
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PIN CONFIGURATION 

PC3 40 vcc 
PC4 2 

8155/ 
39 PC2 

TIMER IN 3 8155 - 2 38 PC1 

RESET 4 

PC5 

TIMER OUT 

5 

6 

Jo 

101M 

CE 
iiO 
WR 

ALE 

8 

9 

10 

11 

AOo 12 

AD1 

AD2 

13 

14 

AD3 

AD4 

AD5 

AD5 

AD7 

Vss 

15 

16 

17 

18 

19 

20 

37 PCo 

36 PB7 

35 PB6 

34 PB5 

33 PB4 

32 P83 

31 P82 

30 PB1 

29 PBo 

28 PA7 

27 PA6 

26 PA5 

25 PA4 

24 PA3 

23 PA2 

22 PA1 

21 PAo 

PIN CONFIGURATION 

PROGANDCE1 1 40 Vee 
CE2 2 

8755A/ 
39 PB7 

CLK 3 8755A · 2 38 PB6 

RESET 4 31 PB5 

Voo 5 36 P84 

READY 6 35 PB3 

101M 34 PB2 

lb 
iOR 
iiO 

8 

9 

33 

32 

PB1 

PBo 

IOW 10 31 PA7 

ALE 11 30 PA6 

A Do 12 29 PA5 

AD1 13 28 PA4 

AD2 14 27 PA3 

AD3 15 26 PA2 

AD4 16 25 PA1 

AD5 17 24 PAo 

8155 BLOCK OIAGRAM 

101M 

AOo-7 

Ci 

ALE

iiD-
WR

RESET

TIMER CLK 


TIMER OUT 


256X8 
STATIC 
MEMORY 

AD6 

AD7 

Vss 

18 

19 

20 

23 

22 

21 

A10 

Ag 

As 

Yoo 

Figure 1: Integrated circuits that perform support functions 
minimum-configuration system discussed in this article. 

(la) The 8155 static memory, 110, and timer device. 

(lb) The 8755A EPROM and 110 device. 

(le) The 8185 1 K-byte static memory part. 

(1d) The 8284 clock generator/ driver ' device. 
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for the 8088 in the 

(EPROM) and l/O device, all from 
Intel Corporation. 

The 8088, residing in a 40-pin 
package, executes the complete 16-bit 
instruction set of the 8086 micro
processor, while communicating over 
an 8-bit data bus. The 8088 was dis

cussed last month in Part 1 . 
The 8155, shown in figure la, is 

also in a standard 40-pin dual in-line 
package (DIP). It provides 256 8-bit 
words of static memory and is 
powered by a single +5 V power 
supply. Since it is static memory, no 



ROY2 -------' 

PIN CONFIGURATION 

ADo 1 18 Vee 

Jc A01 2 17 R'O 
8185 

AD2 3 16 WR 

AD3 4 15 ALE 

A04 5 14 cs 
AD5 6 13 CE1 

AD5 7 12 CE2 

AD7 8 11 Ag 

Vss g 10 A8 

PIN CONFIGURATION 

CYSNC 18 Vee 

Jd PCLK 2 17 Xl 

AENl 3 16 X2 

RDYl 4 15 TNK 

READY 5 14 EFI 

ROY2 6 13 F/C 

o\EN2 7 12 osc 
CLK 8 11 RES 

GND 9 10 RESET 

refresh circuitry is required. 
In addition to the memory and a 

programmable timer, the 8155 also 
provides two programmable 8-bit 
I!O ports and one 6-bit program
mable 110 port. The high-order bit of 
port B is chosen as the serial input line 
for one of the two user terminals, and 
the low-order bit of port A is used as 
the serial output line for the same ter
minal. 

Figure lb presents the internal 
block diagram of the 8755A. The 

ADo·A07 ( 

DATA 
BUS 
BUFFER 

lK X 8 
PROGRAMMABLE 
MEMORY ARRAY 

X-Y DECODE 

As.Ag 

ALE 

AOORESS 
LATCH 

f 

Xl 
CRYSTAL 
OSCIL LATORX2 

TANK 

+ 3 
SYNC 

Hence, there is no need to have any 
outside latches to provide address 
signals for their operation. Address 
latching for each device is provided 
internally. 

All of the integrated circuits used in 
this design are directly compatible 
with the 5 MHz signal which is gen
erated by the 8284 clock generator 
(figure ld); however, the 8155 timer/ 
counter appears to work better if 
driven by the 2.5 MHz signal that is 
output on the PCLK line of the 8284. 
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CK 

~>-----+------~ osc 

.--------CLK 

+ 2 
SYNC t---•PCLK 

CSYNC --------------......---+---J 

RDYl --------tr-"\. 

AENl 

AEN2---

CK 

Ql-----•REAOY 

8185 

8284 

cs 
ff1 
CE2 

Rf> 
WR 

ALE 

RES --------------tff >-----ID 

BLOCK DIAGRAM 

RE AO/WRITE 
LOGIC 

l 


BLOCK DIAGRAM 

8755A combines EPROM and 110 
functions. The EPROM contains the 
system software; the 110 ports serve 
the second user's terminal. 

The last major part in the system is 
the 8185, which contains 1 K bytes of 
static memory. (See figure le.) It is 
used by the system as the major block 
of memory allocated for program 
storage. 

All of these integrated circuits are 
specifically designed to work with the 
multiplexed address and data buses. 

Q RESET 



Figure 2 is a diagram that demon
strates the flow of data in the 5-chip 
system, as well as the addresses of the 
memory and the 1/0 ports. To allow 
for service to multiple simultaneous 
users, the timer-in line in the 8155 is 
wired to the PCLK line in the 8284. 

Photo 1: This 8088 system fits in the palm of your hand and uses only five integrated 
circuits. It contains enough read-only and programmable memory, and sufficient 
peripheral interfaces, to support two 300 bps terminals, running a Tiny BA.SIC inter
preter on each . 

Photo 2: Side-by-side comparison of the 8755 EPROM, top, and the older 2708 
EPROM. The difference in package size is due to the presence of //0 ports on th e 8755. 
The 8755 requires a single 5-V power supply and contains 2 K bytes of memory: the 
2708 requires three different power supply v oltages ( +5 V, +12 V, and - 12 V) and 
contains 1 K bytes of EPROM. 

44 Aprll 1980 © BYTE Public.tions lnc 

preter for such a limited system. Ap
proaches taken on large computers 
are not necessarily applicable. Tiny 
BASIC is usually written to work 
with one user taking up all of the 
resources of the system. In this case, 
the problem is to share the resources 
and allow more than one user (in this 
case, two users) to access the pro
cessor and the memory without inter
fering with any other user in the 
process. 

Allowing for the input and the out
put of the different users is easy, since 
the 8155 and the 8755 both provide 
two 8-bit l/O ports. All that is needed 
is to use one of the two for input and 
the other for output. One bit of data 
is shifted in or out at each interrupt 
from the timer. 

The data rate for communication 
with the user terminals is obtained by 
using the programmable timer in the 
8155 as a data-rate generator. The 
14-bit binary counter is preset during 
the initialization routine of the 
system . Once set, the counter 
continuously counts up and generates 
an interrupt signal when it reaches the 
specified value. 

The value set in the counter deter
mines the data-transfer rate. In this 
system the counter value is contained 
in the EPROM, and is therefore not 
easily changed. The data rate must be 
chosen and the counter value com
puted before programming the 
EPROM. 

Dividing the memory between 
users is an easy task. All that is need
ed is to assign each user specific areas 
to be used for program space, buffers, 
and stacks. This does limit the size of 
the programs that may be entered by 
each user, but from an operating
system viewpoint, the assignment of 
space is an easy task. A memory map 
is outlined in figure 3. 

The problem of memory allocation 
in this situation is getting the pro
cessor to differentiate between users, 
buffers, and programs. Since there 
are 2 K bytes of EPROM to contain 
all of the system programs, it would 
be easy for the operating system to 
use all of the memory space in just 
initializing the two user terminals. An 
easy, efficient method of differen
tiating the two users is required. 

Another consideration in the in
terest of total system efficiency is the 
allocation of more execution time to 
one of the users if the other user has 
his job executing some kind of 110 

Also, the timer-out line is tied to the 
nonmaskable interrupt (NMI) line of 
the 8088 microprocessor. 

Developing the Operating System 
There are many problems asso

ciated with writing a BASIC inter
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IN-
10/M TIMER 
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8155 

IOW 8355/ 

R'O 8755A 

ALE PORT -C'E A 

A8· 10 

DATA/ 
ADOR PORT ..B 
101M 

RESET 
Vee 

LIIOR 
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Vss Vee Yoo PROG 

WR 

RO 8185 

C"E1 
ALE 

CS,CE2 

A5,A9 

ADo.7 

l l l l l 
Hexadecimal Address 

00 thru FF 

1000 thru 13FF 


OF800 thru OFFFF 


Table 1: Memory addressing in the BOBB system. 

Device Function 
Hexadecimal 

Address 

8155 Command·Status 
Register 
Port A 
Port B 
Port C 
Timer (low) 
Timer (high) 

00 

01 
02 
03 
04 
05 

8755A Port A 
Port B 
Data·Direction 
Register A 
Data-Direction 
Register B 

FOOD 
F001 
F002 

F003 

Table 2: 110 addressing in the 8088 system. 
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8155 

Memory, 110, Timer 

Ao = out, User 1 

Br = in, User 1 


t t 
Vss Vee 

wait loop . Normally, the processor 
will switch the current user-task being 
executed each time it receives an 
interrupt from the timer. This way, 
each user-task will receive an equal 
amount of execution time on the 
system. 

However, while the system is wait
ing for a user to enter commands or 
while it is sending information to the 
terminal, it has no productive task to 
perform for that user. If both users 
are in an 110 mode, as at system
startup time, then the processor 
enters a wait loop, waiting for the in
terrupts from the timer. This way, as 
much as possible, the processor will 
split time with both users effectively. 

Solving the Problems 
The biggest concern, differentia

tion between the two users and their 
respective buffers and programs, was 
the easiest to solve with the 8088 
microprocessor. This processor, like 

8755A 

EPROM and 110 

Ao = out, User 2 


B1 = in, User 2 


8185 

Static programmable 
memory 

, 
X1 X2 

CLK 
READY  -

RES 

8284 

l 
- 

RESET 

MN/Mx 

ALE 

RO 

RST ViR 
101"M 

Figure 2: Diagram pf connections and 
data flow in the five-chip 
system. 

BOBB two-user 

Device 

8155 
8185 
8755A 

Type 

programmable 
programmable 

EPROM 
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26MEGABms 

$4995. 


Sudd'111Y, s-100 microcomputer systems can easily handle roo million 
byres~ :Secause Morrow Designs™ now offers the first 26 megabyte hard djsk 
rt)emoryfor S-100 systems-the DISCUS M26™ Hard Disk System. 
. It has 26 megabytes ofuseable memory (29megabytes 

unformatted). And irs expandable to 104 megabytes. , 
The DISCUS M26™ system is delivered comptete

a 26 megabyte hard disk drive, controller, cables and operating system for 
just'$4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart 08 
Winchester-type sealed media hard disk drive, in ahandsome metal ca~n 

1with fan and power supply. 
The single-board S-100 controller inGorporates i elli

gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command. status, and data). The controller has the abill to 
generate interrupts at the completion of each command to increase systen1 
throughput. There is a 512 byte sector buffer on-board. And each sector can~ 
Individually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M• 2.0. 

see the biggest, most cost-efficient memory ever intr 
duced for S-100 systems, now at your local computer shop. If unavailable QMORROW DESIGNS™
locally, write Morrow DesignsJM 5221 Central Avenue, Richmond, CA 948 
9rcall (415) 524-2101, weekdCJ'h' 10-5 Pacific Time. Thinker Toys™

"CP/M Is a tludemork of Digital Research. 

Circle 18 on Inquiry card. 



0 F lF 

F 

Figure 3: Map of memory use of the 8088 multi-user operating system. Programmable memory from hexadecimal addresses 00 thru FF 
is contained in the 8155 integrated circuit and is used chiefly to hold the pushdown stack for each user. Memory from hexadecimal 
locations 1000 thru 13FF is in the 8185 device, and stores various data belonging to the two user-tasks. Memory from hexadecimal 
addresses OFBOO to OFFFF takes the form of EPROM in tl1e 8755A , which stores the operating system. 

the 8086, addresses all memory loca instruction pointer. Hence, the jumps execute properly if the segment 
tions using one of four segment and calls are not specific to the registers are set up correctly. 
registers. memory segment where a given sec It is also this segmenting feature 

All of the jumps and subroutine tion of program code is placed. The that allows us to write the BASIC 
calls within a program are made code can be moved from place to interpreter in such a way as to 
relative to the current position of the place within memory, and will still address the buffers and programs 

INSTEAD of a catalog, have you ever seen those dreaded words: 
1/0 ERROR? 

Track le Sector List"' on an entire sector is displayed on one screen
Is all lost? NO! Now you may be able to save page, It Is possible to identify an 1/0 ERROR 
your disk. With this Interactive assembly and recover from it. The 32-page tutorial manual 
language utility program,which enables the disk begins with basic concepts of disk operation and 
to be directly accessed, you can "undelete" a progresses to detail the directory, the VTOC, 
deleted Ille, protect a bad sector from access, track bit maps, etc. If you use Track & Sector 
remove invisible control characters embedded List only once to recover a lost program, it is 
in file names, and much more. Because the data worth ill Disk only (32K) . . ... .... . . . 29.95 

AppleAlds'" 

1000 
1020 

!Jo 

1200 

7F 

BF 

FF 

00 
INTERRUPT VECTORS 

USER 1 STACK 

UNUSED MEMORY 

USER 2 STACK 

10 

!Jo 

80 

90 

FO 

SYSTEM VARIABLES USER l 

USER VARIABLES 

INPUT LINE BUFFER 

I STATUS 1/0 

USER 1 

I 

I 
USER 1 

USER 1 
PROGRAM TEXT BUFFER 

SYSTEM VARIABLES USER 2 

USER VARIABLES USER 2 
I 

I NPUT LINE BUFFER USER 2 

I STATUS 110 I 

USER 2 
PROGRAM TEXT BUFFER 

llFF 

laFF 

Form-It-Out"" 
Aseries of routines in Integer Basic and Applesoft containing detailed 
explanation and examples of programming techniques necessary to 
format your screen output Included are cursor positioning and loca
tion, right and center justification, text windowing and error 
subroutines. 
Cassette (32K) .. •. .. ... 14.95 Disk (48K) . . . . . . •.... 19,95 

Scroll Control"' 
Have you ever wondered why you cannot list an Integer Basic or 
Apptesoft program one screen-page at a time? So have we. and we 
did something about iU Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis
engaged at aflick of the keyboard. Why be frustrated when instead you 
can control the scroll? 
Cassette ... . . •. .... .. .. 9.95 Disk . ... .. •. . ....... . 14.95 

Uttle TrlcksTll 
A series ot carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft, such as 
specific key stroke identification, timing loops, simple sort. Iterative 
solution, no return key entry, and many more. 
Cassette (16K) . • . . . ... 14.95 Disk {32K) .. . . . .... . .. 19.95 

Hex and Decimal Learning Tree™ Series 
My ABC's and Now I Can Rhyme are both early learnlng Integer Basic 
programs requiring 48K, incorporating high resolution graphic letters 
and pictures in a drill·and-P.ractice formal Mr ABC's Is designed to 
develop identification of capital letters with pictures.Now I Can Rhyme 
Is designed to develop rhyming skills.Score-keeping capabilities allow 
adult monitoring of progress. Child tested and teacher recognized. 
Each program: Cassette . . . 14.95 Disk ..... .... . . ... . .. 19.95 

N.J. res. add 5% sales tax P.O. Box 774M ··~ iAdd $1 .50/item, shipping and handling Morristown. NJ 07960 -ygApple II, Apple II plus and Applesolt are (201) 539-3770 
registered trademarks of 

Apple Computer, Inc. INCORPORATED 


software tor the Apple II and Apple II plus 


48 April 1980 © BYTE Publications lnc Circle 19 on Inquiry card. 





4a IN BYTE 4b TIMOUT 

SAVE 
REGISTERS 

CLEAR STATUS 
FOR 

SH IFT RIGHT 
ANO ASSEMBLE BIT 

SET UP STACK 
RETURN TO OUT 
ROUTINE 

YES 

HO 

NO 

NO 

SET 
ERROR STATUS 

YES 

NO 

INPUT BYTE 

FROM USER l 


INPUT BYTE 
FROM USER 2 

OUTWORO 

OUTPUT BYTE 
TO USER l 

OUTWORO 

OUTPUT BYTE 
TO USER 2 

IN BYTE 

PERFORM 1/0 
HOUSECLEANING 
FOR USER l 

RESET STATUS 

SET UP STACK 
FOR RETURN 
TO INPUT ROUTI NE 

SET ' START ' BIT 
RECEIVED FLAGNO 

YES 

RESET STATUS 
AND COUNT ; 
BEG IN INPUT 
AGAIN 

IN BYTE 

PERFORM 1/0 
HOUSECLEANING 
FOR USER 2 

RETURN TO 
USER 2 

RETURN TO 
USER l 

SWITCH 

USERS 


RETURN TO 
RETURNTIMER OUT 

Figure 4: Rowchart of the multitasking routine of listing 1, which divides the resources of the 8088 system between the two users. 
(4a) Routine to receive input from one of the users. 

(4b) Routine to handle timing out of the time-arbitration counter. 


belonging to one user in a relative 
mode, and to modify the actual 
memory area being accessed by just 
changing the segment registers to 
point to the area containing the 
specific user-task we currently want 
to work with. 

Specifically, the 256 bytes of user 
memory in the 8155 are divided into 
two areas, one for each user, to pro-
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vide the required stack buffers. The 
1 K bytes of user memory in the 8185 
are divided into four areas for each 
user . User l's stack buffer goes from 
hexadecimal locations 10 to 7F. User 
2's stack buffer goes from hexa
decimal locations 90 to FF. 

Corresponding areas in the two 
stack buffers are separated by hexa
decimal 80 bytes. Each of the buffers 

in the program buffer area of memory 
(contained in the 8185) is separated 
by hexadecimal 200 bytes. These 
memory areas are shown in figure 3. 

When the microprocessor needs to 
access a given area in memory, the 
effective address of the memory that 
is to be accessed is computed by 
multiplying the appropriate segment 
register by 16, and then adding the 
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result to the position within the seg
ment. 

For example, if the processor was 
instructed to load the byte at hexa
decimal location 154 within the seg-

OUTWORD 

NO 

PUT " STOP " 
YES BIT IN STRING 

OUTPUT 
BYTE 

SHIFT DATA 
FOR NEXT 1/0 
AND SAVE 

RETURN 

Figure 4c: Routine to send output from 
one of the users. 

ment, and the data-segment register 
contained the hexadecimal value 14, 
the resulting effective address is com
puted as: 

1416 x 1016 = 14016 

(data segment value times 16) 


+ 15416 
29416 

(location within the segment) 

Therefore, if I want the processor to 
access user l's pushdown-stack buf
fers , I set the stack-segment register 
equal to 0. When I access the stack 
buffer, which is located from hexa
decimal addresses 10 to 7F, the effec
tive address computed will still be 
hexadecimal 10 to 7F. 

If I want to access user 2's stack, I 
set the stack-segment register to a 
value of 8. When the processor com
putes the effective address, it will 
multiply the stack-segment value by 
16 and add the product to the loca
tion within the segment. This means 
that user 2's stack buffer will be cor
rectly addressed in hexadecimal loca
tions 90 thru FF while allowing the 
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program to use the same address 
values used to access user l 's stack. 

The program buffers are handled in 
essentially the same way. For user 1, 
the data-segment register and extra
segment register are set to 0, and the 
program is written to address the buf
fers as hexadecimal addresses 1000 to 
llFF. When I want to access user 2's 
program, I load the segment registers 
with the hexadecimal value 20. When 
the processor computes the effective 
address, it will come up with hexa 
decimal addresses 1200 thru 13FF, 
which is what I want. 

Since the interpreter itself does not 
modify values in the segment regis
ters, the interpreter never knows 
which user-task it is currently work
ing on, but it does not care. With the 
proper loading of the segment reg
isters by the operating system, the 
correct buffer of the current user will 
be used . 

Using this feature, the 8088 pro
cessor can work for several users, 
switching between them by manipu
lating only the segment registers. 
Because of memory limitations, the 
maximum practical number of users 
on the system described here is only 
two. However, the programs could 
just as easily serve three or four users 
as two users . 

Software Modifications 
There are two other software 

routines that must be specifically 
modified to handle multiprocessing. 
The initiating sequence of code that is 
executed when a restart signal is 
received must be changed. Also, an 
interrupt handler for the nonmask 
able interrupt generated by the timer 
of the 8155 must be added. 

When the microprocessor is reset, 
the initiating routine initializes all the 
I/O ports and sends out the initial 
stop-bit signal to the terminals. It also 
sets up user 2's stack area so that the 
processor will begin execution at the 
START routine when it is through 
processing user 1. After setting the 
correct data-transfer rate for the user 
terminals, the initiating routine jumps 
to START for user 1. The initiating 
routine is required so that the 
registers, buffer areas, and the stacks 
will be set up properly for each user 
before any other processing begins. 

Once normal processing has begun, 
the routine that handles the timer-out 

Text continued on page 58 
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Listing 1: Multitasking code that allows two users to be served by the same processor, seemingly simultaneously. Here it is written in 
assembly language for the 16-bit Intel 8088 microprocessor. When no user requires service, the processor executes a tight loop. When 
some operation must be carried out, this routine supervises the process. Various 110 operations and counter events cause this code to 
be entered. The algorithm is shown in flowchart form in figure 4. 

Hexadec:lmal Hexadec:taaal laatructlon 
Adclr Cocl9 Line Label MneJDonlc Operand Commentary 

FE28 EB5990 1174 JMP USER? 
FE2B EBFE 1175 IORTI: JMP IORTI ;LOOPS TO ITSELF 
FE2D AOADOO R 1176 CIRT: MOV AL,BYTEIN ;RETURNS HERE 
FE30 C3 1177 RET 

1178 
FE31 50 1179 CO: PUSH AX ;SAVE REGISTERS 
FE32 DlEO 1180 SAL AX.I ;SHIFT LEFT TO SET 
FE34 ODOOOF 1181 OR AX,OFOOH ;OR TO SET UP STOP 
FE37 A3ABOO R 1182 MOV WORDOT,AX 
FE3A C606AA000090 R 1183 MOV OUTCYC,O ;RESET OUTCYCLES 
FE40 BOOl 1184 MOV AL.1 ;SET STATUS TO OUT 
FE42 EBD8 ll85 IMP COMP ;SEE IF NEED TO GO 
FE44 58 ll86 CORT: POP AX 
FE45 C3 1187 RET 
FE46 E81801 1188 TIMEOUT: CALL SVREG ;SAVE REGISTERS 
FE49 BA0200 1189 MOV DX,INPORT 
FE4C EC 1190 IN AL,DX ;INPUT USER 1 
FE4D SAEO 1191 MOV AH.AL 
FE4F BAOlFO 1192 MOV DX,INPRT2 
FE52 EC 1193 IN AL.DX ; INPUT USER 2 
FE53 50 1194 PUSH AX ;SAVE FOR FUTURE USE 
FE54 8BC8 1195 MOV CX,AX ;INPUT DATA.SAVE 
FE56 BAOIOO 1196 MOV DX.OUTPORT ;SET UP OUTPUT, USER I 
FE59 E85700 1197 CALL OUTWORD ;OUTPUT 
FE5C 8926A700 R 1198 MOV STACKP,SP ;NEXT BIT OR STOP BIT 
FE60 BAOOFO 1199 MOV DX,OUTPT2 
FE63 B80800 1200 MOV AX,OOOOSH 
FE66 SEDO 1201 MOV SS.AX ;SET UP SEGMENTS FOR USER 2 
FE68 882000 1202 MOV AX,20H 
FE6B 8ED8 1203 MOV DS,AX 
FE6D 8B26A700 R 1204 MOV SP,STACKP 
FE71 E83FOO 1205 CALL OUTWORD ;OUTPUT NEXT BIT OR CHIP BIT 
FE74 BAOIFO 1206 MOV DX.INPRT2 
FE77 E84EOO 1207 CALL INBYTE ;PROCESS INPUT/OUTPUT 

CYCLES, USER 2 
FE7A 59 1208 POP ex ;RESTORE INPUTS 
FE7B SACD 1209 MOV CL,CH 
FE7D BA0200 1210 MOV DX,INPORT ;PROCESS INPUT/OUTPUT ,USER2 
FEBO E84500 1211 CALL INBYTE 
FE83 AOAEOO R 1212 USER?: MOV AL,STATUS ;DETERMINE WHICH USER TO 

RESTORE 
FE86 2403 1213 AND AL,03H 
FE88 7406 1214 JZ CKU2 ;IF UI IN CO OR CJ 
FESA B80800 1215 MOV AX,OOOOSH ;UI IN CO OR CI 
FESD EBOF90 1216 IMP PRETI ;GOTO U2 
FE90 AOAE02 R 1217 CKU2: MOV AL,STATS2 
FE93 2403 1218 AND AL,03H 
FE95 7509 1219 JNZ PRET ;USER 2 IN CO OR CI,RETURN TO 

Ul 
FE97 36Al0COO 1220 SWUS: MOV AX,SS: STACKS 
FE9B 350800 1221 XOR AX,0008H ;SWITCH USER FROM PREVIOUS 
FE9E SEDO 1222 PRETI : MOV SS,AX 
FEAO DIED 1223 SAL AX,I 
FEA2 DIEO 1224 MOV SP ,STACKP 
FEA BEDS 1225 SAL A , I 
FEA6 8B26A700 R 1226 MOV DS,AX ;SET UP STOCK & DATA SEG 
FEAA 07 1227 POP ES 
FEAB SD 1228 POP BP ;RESTORE REGISTERS 
FEAC SF 1229 POP DI 
FEAD SE 1230 POP SI 
FEAE SA 1231 POP DX 
FEAF 59 1232 POP ex 
FEBO SB 1233 POP BX 
FEBI 58 1234 POP AX 

Listing 1 continued on puge 56 
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Listing l continued: 
FEB2 CF 1235 IRET ;RETURN TO PLACE WHERE 

INTERRUPTED 

FEB3 AlABOO R 1236 OUTWORD: MOV AX,WORDDOT ;LOAD WORD OUT 

FEB6 BAIEAEOO R 1237 MOV BL.STATUS ;LOAD STATUS BYTE 

FEBA BOCBFE 1238 OR BL.OFEH 
FEBD F6D3 1239 NOT BL ;MAKE BL= 00 IF JN , CO OR 01 IF 

NOT 
FEBF OAC3 1240 OR AL.BL 
FECI EE 1241 OUT DX.AL ;OUTPUT BYTE ; OUTPUT BYTE 

FEC2 DlFB 1242 SAR AX,l ;SHIFT FOR NEXT BIT 

FEC4 A3ABOO R 1243 MOY WORDDOT,AX ;AND SAVE WORD FOR NEXT 
CYCLE 

FEC7 C3 1244 RET 
FECB BAIEAEOO R 1245 IN BYTE: MOV BL.STATUS 
FECC BAFB 1246 MOV EH.BL ;SEE IF USER TN OUTPUT MODE 
FECE 80E301 1247 AND BL,OlH 
FED! 7431 1248 JZ CKIN ;NO, GO TO CKIN 
FED3 FE06AAOO R 1249 INC OUTCYC ;TN OUTPUT MODE. INCREMENT 

BITS OUT 
FED7 803EAAOOOA R 1250 CMP OUTCYC,10 ;OUTPUT IO BITS? 
FEDC 7515 1251 JNE BRET ;NO RETURN 
FEDE C606AE000090 R 1252 MOV STATUS.OOH ;YES, RESET STATUS AND 
FEE4 BB44FE R 1253 MOY BX.OFFSET ;SET UP RETURN 

(CGROUP:CORT) 
FEE7 8926A700 R 1254 RSST : MOV STACKP,SP ;FOR CHARGE-OUT OR CHARGE

IN 
FEEB 83C414 1255 ADD SP,20 
FEEE 53 1256 PUSH BX 
FEEF 8B26A700 R 1257 MOV SP,STACKP 
FEF3 59 1258 BRET: POP ex 
FEF4 8926A700 R 1259 MOV STACKP,SP ;SET UP REGISTERS FOR USER I 
FEFB 33CO 1260 XOR AX.AX 
FEFA BEDO 1261 MOV SS.AX 
FEFC BEDS 1262 MOV DS,AX 
FEFE 8B26A700 R 1263 MOV SP,STACKP 
FF02 51 1264 PUSH ex 
FF03 C3 1265 RET 
FF04 BADF 1266 CKIN: MOV BL.BH ;SEE IF IN INPUT MODE 
FF06 80E302 1267 AND BL,02H ;IF NOT, RETURN (THRU BRET) 
FF09 74E8 1268 JZ BRET 
FFOB EC 1269 lN AL.DX ;INPUT AGAIN & VERIFY VALID 

DATE 
FFOC 3AC1 1270 CMP AL.CL ;VALID , 
FFOE 7408 1271 JZ BITGD ;YES, BIT IS GOOD 
FFIO 800EAE008090 R 1272 OR STATUS.BOK ;NO, BIT "ERROR" IN STATUS 
FF16 EBDB 1273 JMP BRET 
FFIB 80El80 1274 BITGD: AND CL,BOH ;WA!TING FOR START BIT? 
FFlB 80E704 1275 AND BH,04H 
FFlE 7435 1276 JZ WAJTST ;YES, GO TO WAJTST 
FF20 AOADOO R 1277 MOV AL,BYTEIN ;GET BYTE SO FAR 
FF23 DOES 1278 SHR AL, I ;SHIFT ONCE FOR NEW BIT 
FF25 OACI 1279 OR AL.CL 
FF27 A2ADOO R 1280 MOV BYTEIN,AL ;SAVE BYTE lN 
FF2A FE06A900 R I281 INC INCYCL 
FF2E 803EA90008 R 1282 CMP INCYCL,8 ;SEE IF 8 BITS JN 
FF33 75BE 1283 JNE BRET ;--NO 
FF35 C606A9000090 R 1284 MOV INCYCL,O ;YES RESET COUNT OF BITS JN 
FF3B AOAEOO R 1285 MOV AL.STATUS 
FF3E 2480 1286 AND AL,80H ;SEE IF BAD BIT IN MIDDLE 
FF40 7408 1287 JZ DELFI ;--NO, CHARACTER GOOD, 
FF42 C606AE000290 R 1288 MOV STATUS,2 ;BAD UNIT, RESET STATUS AND 
FF48 EBA9 1289 JMP BRET 
FF4A C606AE000090 R 1290 DELFI: MOV STATUS,O ;RESET STATUS 
FF50 BB2DFE R 1291 MOV BX, OFFSET 

(CGROUP:CIRT) 
FF53 EB92 1292 JMP RSST ;PREPARE FOR RETURN 
FF55 OAC9 1293 WAITST: OR CL.CL ;SEE IF START BIT IN 
FF57 759A 1294 JNZ BRET ;--NOT YET 
FF59 C606AE000690 R 1295 MOV STATUS,06H ;--YES, RESET STATUS 
FF5F EB92 1296 JMP BRET 
FF61 891EOOOO R 1297 SVREG: MOV BLl,BX 
FF65 SB 1298 POP BX ;SAVE REGISTERS 
FF66 50 1299 PUSH AX 
FF67 FF360000 R 1300 PUSH BL! 
FF6B 51 1301 PUSH ex 

Listing 1 continued on page 58 
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Listing 1 continued: 
FF6C 52 
FF6D 56 
FF6E 57 
FF6F 55 
FF70 06 
FF71 B926A700 R 
FF75 BCD! 
FF77 33CO 
FF79 BEDO 
FF7B GEDB 
FF7D BB26A700 R 
FFBl 36890EOCOO 
FFB6 53 
FFB7 C3 

FFFO 
FFFO BB- - - - R 
FFF3 BEDB 
FFF5 BC7F0090 R 
FFF9 EA 
FFFA 94FD R 
FFFC 0000 

0055 483F 

0057 OD 

005B 4F4B 

005A OD 

005B 573F 

005D OD 

005E 53 

005F OD 


Text continued from page 52: 

interrupt switches the user-tasks on 
each interrupt cycle and determines 
when it is time to input and output 
information to the terminals. 

The timer-out routine is shown in 
flowchart form in figure 4. This 
interrupt-handling routine is the key 
to getting the other software to pro
cess multiple users. 

When called in response to an 
interrupt, it proceeds thusly . After 

Listing 2: A benchmark program in Tiny 
BASIC that can be used to compare execu
tion speeds of various computer systems. 
It is used here to test the efficiency of the 
multitasking system. 

100 REM BOBB TINY BASIC BENCHMARK 
110 REM SINGLE USER-300 BPS 
120 LET A=O 
130 PRINT"START" 
140 FOR B=0 TO 25 
150 FOR X =0 TO 1000 
160 LET A=A + 1 
170 NEXT X 
IBO LET A=O 
190 NEXT B 
200 PRINT"DONE" 
210 END 
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1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 

1332 

1333 

1334 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
MOV 
MOV 
XOR 
MOV 
MOV 
MOV 
MOV 
PUSH 
REI 

CODE ENDS 
CONST2 SEGMENT 
ORG OFFFOH 

MOV 
MOV 
MOV 

DB OEAH 
DW OFFSET !NIT 
DWO 
CONST2 ENDS 

CONST SEGMENT 

HOW DB 

OK DB 

WHAT DB 

SORRY DB 

DX 
SI 
DI 
BP 
ES 
STACKP,SP ;AND SET STACK & DATA 
CX,SS 
AX.AX ;SEGMENTS FOR USER I . 
SS.AX 
DS ,AX 
SP,STACKP 
SS:ST ACKS,CX 
BX 

AX,DGROUP 
OS .AX 
SP ,OFFSET(STK) 

'H?',CR 

'OK',CR 

'W?',CR 

'S',CR 

saving the registers of the current user 
so that the information stored in them 
will be available when execution 
resumes on this user's task, the 
routine reads a byte from each of the 
input ports. This is done first so that 
the inputs will always occur at the 
same time. 

Next, the data is output to the ter
minals . To accomplish this task, a 
task-status byte is reserved in 
memory for each user. This byte is a 1 
if the terminal is in an output mode, a 
2 if the user terminal is in an input 
mode, and a 0 if the user's task is cur
rently executing without performing 
l/O operations. 

When the l/O has been taken care 
of, the processor determines which 
user-task is to be serviced next. The 
timer-out routine switches current 
user-tasks, proceeding to work on the 
task not most recently processed 
unless that user is still in an input or 
output mode. If that user is in an l/O 
mode, control will go back to the task 
that was being executed when the 
timer-out interrupt occurred. 

This switching process allows both 
users to "simultaneously" be served 

BOOTSTRAP 

by the same processor. At least to 
human perception, the service 
appears to be simultaneous . The 
flowchart in figure 4 supplies a more 
detailed accounting of how the multi
tasking takes place . The assembly 
code that actually performs the 
multitasking may be seen in listing 1. 

In Conclusion 
The hardware discussed in this arti

cle is really a bare-bones system. 
Through the use of more memory 
(both programmable and read-only 
memory), as well as through the use 
of peripheral controllers and pro
grammable interrupt controllers, the 
whole system could be made to run 
very efficiently in a multi-user or 
multiprocessor environment. The 
possibilities of the new technological 
developments are impressive . 

In the future I will try to let you 
know about some of the other 16-bit 
microprocessors. I'd like to wait until 
I get some evaluation hardware, so 
that I can relay firsthand experience. 

Next Month: Parallel and serial 
110 for the TRS-80. • 
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We're real proud of this 
one. It's got a cartridge 
module disc pack that al
lows you to copy your data 
in a few minutes. then store 
the pack. With one smart 
design. we·ve solved the 
disc back-up dilemma. You 
get main-frame con
venience with a Z-80 based 
microcomputer: 
The 088/6 allows up to 16 
consoles to be connected 
and in use at one time. Each 
user can initiate and run 
numerous simultaneous tasks from their respective consoles. 

THE F'ACTS: 
• 32 Megabytes of storage on each 
hard disc. field upgradable to 96. 
special order to 1200. 
• 8 switchable user memory banks 
of up to 48K plus 16K of system 
memory. 
• 512 byte sectors on the disc. 
• Compatible with all CP/M applica
tion programs and languages. 
• BASIC. FORTRAN. COBOL. System 
Utilities and General Accounting 
Packages. 
• Full line of terminals and printers. 
including the DB130/1 pictured 
above. a superset of the Vf132 
featuring 132 characters per line. 
proportional spacing. smooth scroll 
and more. 

This is the top of the line in our family- completely compatible with our 5" floppy system. our 8" floppy 
system. and all our software. Check out the Oynabyte 088/6 for yourself. It represents a whole new era in 
computer capability. 

D!lllRR!l1'F. -115 Independence Drive- Menlo Park. CA 94025- (415) 329-8021 



An Animated Slot 

Machine in Color 

WC Hoffer, Hughes Aircraft Co 

8433 Fallbrook, Bldg 265, Mail Sta P-35 

Canoga Park CA 91304 


Nearly everyone has some gambling desire in his 
chemistry. Many dollars have been spent in the pursuit of 
gambling happiness. If you are the owner of, or have ac
cess to an Intecolor or Compucolor microcomputer 
system, this program (see listing 1, pages 62 thru 65) may 
satisfy some of your gambling anxieties. 

The program was originally written in Dartmouth 
BASIC. I converted it and then added the color and 
animation. Since the hard copy listing cannot display the 
graphics or colors, which consist of a series of control 
codes, you will see the symbol t (up arrow) throughout 
the listing. This symbol stands for the control key on the 
keyboard. In each case, the t is followed by an American 
Standard Code for Information Interchange (ASCH) 
character. An example is l)tS, which means "control-], 
control-S," and converts to "set foreground color to 

TERMINALS 

FROM TRANSNET 

PURCHASE FULL OWNERSHIP AND LEASE PLANS 
PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II •......... $1,695 $162 $ 90 $ 61 

LA34 DECwriter IV . . . . . . . . . 1,295 124 69 47 

LA120 DECwrlter Ill KSR . . . . 2,295 220 122 83 

VT100 CRT DECscope . . . . . . 1,895 182 101 68 

VT132 CRT DECscope . . . . . . 2,295 220 122 83 

DT80/1 DATAMEDIA CRT . . . . 1,895 182 101 68 

Tl745 Portable Terminal . . . . 1,595 153 85 57 

T1765 Bubble Memory Terminal 2,795 268 149 101 

Tl810 RO Printer • . . . . . . • . . 1,895 182 101 68 

Tl820 KSR Printer . . . . . • . . . 2, 195 210 117 79 

Tl825 KSR Prinler . . . . . • . . . 1,695 162 90 61 

ADM3A CRT Terminal . . . . . . 875 84 47 32 

QUME Letter Quality KSR . . . 3, 195 306 170 115 

QUME Letter Quality RO • . • . 2, 795 268 149 101 

HAZELTINE 1410 CRT... . . . . 875 84 47 32 

HAZELTINE 1500 CRT. . . . . . . 1,195 115 64 43 

HAZELTINE 1552 CRT . • . . . . . 1,295 124 69 47 

DataProducts 2230 Printer . • 7,900 757 421 284 

DATAMATE Mini Floppy . . • . . 1,750 168 93 63 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 
PROMPT DELIVERY • EFFICIENT SERVICE 

[XJ TfiAiiNET CORPORATION 
1945 ROUTE 22, UNION, N.J. 07083 

201 -688-7800 
TWX 7 10 985 5485 
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yellow," in Compucolor nomenclature. Occasionally you 
will see t t which again means "control t" or "set 
background color." Keep in mind that the t is also an 
ASCII character. The program has been generously laced 
with comment statements in an effort to inform you of 
the function performed by each section of code. 

Photo 1: A graphic representation of an animated slot machine 
on the lntecolor microcomputer system. 

Since the machine cannot display an orange color, the 
orange fruit in the slot machine is displayed as unripe 
green. My original version of this program, which has 
made its way into the user world, displayed only the 
words (PLUM, BELL, etc) in the windows. This version 
displays the graphic representation of each symbol. The 
gambler should request instructions when first using the 
program, and have the rules of play and the symbols 
displayed and explained. 

I am sure you will do quite well with this gambling 
endeavor since I have modified the original Las Vegas 
odds in favor of the player. 

About the Author 
Mr Hoffer began his data processing career in 1966, and has lectured 

on FORTRAN at the University of Arizona. Since 1976 he has been in
volved in an on-going evaluation of small systems. Mr Hoffer is 
presently employed at Hughes Aircra~ Company as Manager of Com
puting and Data Processing for the Missile Systems Group. in Canoga 
Park, California. 
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6809 PROCESSING POWER! 
The Parcom SBC/9... Only $199.95. 

Make the SBC/9'" the heart of your computer and put to work 

the most outstanding microprocessor available, the 6809. 


the Mighty 6809 
Featuring more addressing modes 

than any other eight-bit processor , 
position-independent coding, special 
16-bit Instructions, efficient argu
ment-passing calls, autoincrement/ 
autodecrement and more, it's no won
der the 6809 has been called the "pro
grammers dream machine." 

Moreover, with the 6809 you get a 
microprocessor whose programs typ
ically use only one-half to two-thirds as 
much RAM space as required for 6800 
systems. and run faster besides. 

And to complement the extraordi
nary 6809, the Percom design team 
has developed PSYMON '", an extraor
dinary 6809 operating system for the 
SBC/9"'. 
PSYMON '" - Percom SYstem MONitor 

Although PSYMON'" includes a full 
complement of operating system 
commands and 15 externally callable 
- trademark of Percom Data Company, Inc. 

utilities , what really sets PSYMON'" 
apart is its easy hardware adaptability 
and command extensibility. 

For hardware interfacing, you 
merely use simple, specific device 
driver routines that reference a table of 
parameters called a Device Control 
Block (DCB). Using this technique, in
terfacing routines are independent of 
the operating system. 

The basic PSYMON'" command 
repertoire may be readily enhanced or 
modified. When PSYMON'" first re
ceives system control , it initializes its 
RAM area, configures its console and 
then 'looks ahead' for an optional sec
ond ROM which you install in a socket 
provided on the SBC/9'" card. This 
ROM contains your own routines that 
may alter PSYMON .. pointers and 
either subtly or radically modify the 
PSYMON'" command set. If a second 
ROM is not installed, control returns 
immediately to PSYMON .. 

• Provision for multi-address, 8-bit bidirec
tional parallel 1/0 data lines for interfac· 
ing to devices such as an encoded 
keyboard. 

• A serial Interface Reader Control output 
for a cassette, tape punch/reader or simi
lar device. 

• An intelligent data bus: multi-level data 
bus decoding that allows multiprocess
ing and bus multiplexing of other bus 
masters. 

• Extended address line capability -	 ac
commodating up to 16 megabytes of 
memory - that does not disable the on
board baud rate clock or require a~di
tional hardware in 1/0 slots. 

• On-board devices which 	are fully de· 
coded so that off-card devices may use 
adjoining memory space. 

• Fully buffered address, control and data 
lines. 

he SBC/9"', complete with PSYMOWin 
ROM, 1 K of RAM and a comprehensive 
users manual'" costs ·ust 199.95. 

To place an order or request additional literature 
call toll-free 1-800-527-1592. For technical infor
mation call C214J 272-3421 . Orders may be paid by 
check , money order, COO or charged to a VISA or

[LJE~IJ()M] 
PERCOM DATA COMPANY. INC. Master Charge account. Texas residents must add2 11 N KIRBY GARLAND, TEXAS 75042 

12141272-3 4 21 50/o sales tax. 	 Clrcle 25 on Inquiry ~ard . 
Percom 'peripherals for personal computing' 	 PRICES ANO SPECIFICATIONS SUB.JECT TO CHANGE WITHOUT NOTICE 



Listing 1: BASIC listing of the slot machine program. 

100 	 REM THE GAME OF SLOT MACHINE RUNS IN SK AND WAS 
110 	 REM CONVERTED FROM DARTMOUTH BASIC FOR THE ISC8001 BY: 
120 	 REM W.C. HOFFER-2721 N. WANDA-SIMI VALLEY, CA-93065 
122 	 PLOT6:PLOT33:PLOT 12:PLOT27:PLOT 11 :PLOTl4:PLOT3:PLOT 17:PLOTS 
124 	 PLOT6:PLOT25 
126 	 PRINT "INTECOLOR PRESENTS THE ONE ARMED BANDIT" 
135 PLOT3:PLOT80:PLOTO 
140 FOR I= 1 TO lOOO:NEXT I 
150 PLOT6:PLOT2:PLOT12 
200 	 DIM P(3,6),T$(6),D(2,15) 
205 	 DIM T(3) 
210 	 RI =4 
220 	 PRINT 
240 	 FOR I = 1 TO 3 
242 	 FOR J = 1 TO 6 
244 	 READ P(I,J) 
246 	 NEXT J 
248 	 NEXT I 
249 	 REM PROBABILITY MATRIX (MODIFIED FOR BETTER PAYOFFS & JACKPOTS) 
250 	 DATA 0,.4,.65,.83,.9,1 
260 	 DATA .l,.45, .65,.80,.87,1 
270 	 DATA .3,.45,.5,.7,.9,l 
280 	 FOR I = 1 TO 6 
282 	 READ T$(I) 
284 	 NEXT I 
285 	 DATA "l]ISl[BIYIYIPITIUI \ ISIWIVIYISIRIQIWIVIUIT 

IQIRITIUIVIWIYISIRIQIPIVIUITI \ ISIRIQIPIWIVIUIYISIRIW 
IQITIYIYICCl)IW" 

286 	 REM 
287 DATA "l)IQl(BIYIYITIUI \ IWIVIYISIRIQIWIVIUIT 

IQIRITIUIVIWIYISIRIQIPIVIUITI \ ISIRIQIPIWIVIUIYISIR 
IQIYIYICCl)IW" 

288 REM 
290 DATA " l)IRl[BIYIYITIUI \ IWIVIYISIRIQIWIVIUIT 

IQIRITIUIVIWIYIRIQIPIUITI \ ISIRIQIWIV 
IYIYICCl)IW" 

293 REM 
294 DATA "l)IUl[B IUITI \ IWIVIYISIRIQIWIVIUIT 

IQIRITIUIVIWIYISIRIQIPIVIUITI \ ISIRIQIPIWIVIUIYISIR 
IQIYIYICCl)IW'' 

295 REM 
296 DATA "l ]IVl[BIYISIWIVI \ IQIUIPITIYIPITIQIUIVIW 

tQIRISIWIVIUITIYISIRIQIPITIUIVIWI \ ISIRIQIPIWIVIUITIVIWIYIPIQITIU 
IWIRIYIYICCl]IW" 

297 REM LIBERTY IN BLACK 
298 DATA "l]IPLIBERTYl)IW" 
300 	 FOR I= 1 TO 2 
302 	 FOR J = l TO 15 
306 	 READ D(I,J) 
308 	 NEXT J:NEXT I 
310 	 DATA 221,222,223,224,225,226,333,335,336,444,445,446,555,556,666 
320 	 DATA 2,-1,2,2,4,6,-1,16,18,-1,20,22,-1 ,24,-1 
330 	 INPUT "WOULD YOU LIKE INSTRUCTIONS? (Y OR N) ";A$ 
340 	 PRINT 
350 	 IF A$= "N" THEN 470 
360 	 PLOT14:PLOT6:PLOT2 
370 	 PRINT "RULES OF PLAY:" 
380 	 PRINT "ON EACH PLAY YOU CAN BET ANY NUMBER OF 'SILVER DOLLARS"' 
390 	 PRINT "BETWEEN $1 AND YOUR BALANCE OR $999 WHICHEVER IS SMALLER." 
400 	 PRINT "JUST TYPE IN THE NUMBER WHEN THE 'PLACE BET' SIGN STOPS BLINKING." 
405 	 PRINT "(FULL DOLLAR BETS ONLY PLEASE)" 
410 	 PRINT 
420 	 PRINT "YOU 'PULL DOWN THE HANDLE' BY DEPRESSING THE RETURN KEY." 
430 	 PRINT 
440 	 PRINT "THE GAME IS OVER WHEN YOUR BALANCE REACHES ZERO OR" 
450 	 PRINT "YOU BREAK THE BANK. IF YOU DECIDE TO QUIT EARLY THEN, BET 0." 
452 	 PRINT "HERE IS WHAT THE SYMBOLS LOOK LIKE:" 
453 	 PRINT: PLOT15 
454 	 PRINT "l]ISLEMONl]IW ";T$(1);" l]IQCHERRY 1l1W";T$(2) 
455 	 PRINT 
456 	 PRINT" l)IRORANGE{UNRIPEl l]IW";T${3);" 1)1UPLUM l)IW";T$(4) 
457 	 PRINT 
458 	 PRINT" l)IVBELL I )IW";T$(5);" LIBERTY ";" l]IPll IWLIBERTYl)IWll IP" 
459 	 PRINT:PRINT:PRINT:PLOT14 
470 	 PRINT "HIT THE SPACE BAR WHEN YOU ARE READY TO BEGIN" 
475 	 Rl =RND(l):IF INP(l)< >96 THEN 475 
480 	 S=200 :REM GIVE A STARTING BALANCE 
490 	 GOSUB 5000 
510 	 GOSUB 4000 :REM ASK FOR THE BET 
520 	 Z = INT(Z) :REM FULL DOLLARS ONLY 
530 	 IF Z = 0 THEN GOSUB 4800 :REM WANTS TO QUIT NOW 
540 	 IF Z<O THEN 560 
550 	 IF Z< S + l THEN 590 :REM TRYING TO BET MORE THAN BALANCE 
560 	 GOSUB 4500 :REM ERROR ROUTINE 
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580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
910 
950 
960 
970 
980 
985 
990 
1000 
1010 
1020 
1030 
1040 
4000 
4010 
4020 
4030 
4035 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4105 
4110 
4120 
4130 
4140 
4150 
4160 
4200 
4210 
4220 
4225 
4230 
4232 
4234 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 

GOT0510 
REM 
FOR 1= I TO 3 
R= RND(Rl} 
FOR J= 1TO6 
T(l) =J 
IF R< P(l,J) THEN 660 
NEXT J 
NEXT I 
GOSUB 9000 
D = lOO' T(l) + 10'T(2} + T(3) 
FOR 1= 1TO15 
IF D = D( l ,I) THEN 750 
NEXT I 
REM 
D=O 
GOTO 820 
IF D(2,J} < 0 THEN 780 
D = Z'D(2,J} 

:REM IS IT THIS ONE? 
:REM NO.. KEEP LOOKING 
:REM T(I} IS THE ITH RESULT 
:REM DISPLAY THE RESULTS 
:REM CODE RESULT AS INTEGER 

:REM IF INTEGER THEN WIN 
:REM ELSE KEEP LOOKING 

:REM SET WINNINGS TO ZERO 

:REM IS IT A JACKPOT 
:REM NO--CALCULATE PAYOFF 

GOTO 810 :REM AND DISPLAY 
D=INT(200+400'RND(Rl)) 
GOSUB 4700 
REM 
GOSUB 4200 
S=S+D-Z 
IFS< =0 THEN 870 
IF S> = 1000 THEN 910 
GOSUB 4400 
GOT0510 
REM HERE IF USER BROKE 
GOSUB 10120 
GOTO 950 
GOSUB 4900 
REM ANOTHER G AME? 
PLOT12 

:REM 'JACKPOT' 

:REM DISPLAY JACKPOT 


:REM DROP WINNINGS 

:REM CALCULATE NEW BALANCE 

:REM IS USER BROKE? 


:REM UPDATE BALANCE 

:REM GET NEW BET 


:REM DISPLA Y BROKE 
:REM ASK ABOUT ANOTHER GAME 

:REM BROKE THE BANK 

FOR I= 1 TO 2500:NEXT 1 
PLOT 15:PLOT6:PLOT7:PLOT 12 
END 
REM PLACE THE BET 
PLOT3:PLOT56:PLOT15 
PLOT6:PLOT79:PLOT 14 
PRINT "PLACE BET" 
PLOT3:PLOT80:PLOTO 
FOR I = 1 TO 500 
NEXT I 
PLOT3:PLOT56:PLOT15 
PLOT6:PLOT2 
PRINT" 
REM PUT INPUT IN SLOT 
PLOT 15:PLOT6:PLOT2 
PLOT3:PLOT 49:PLOT14 
PLOT155:PLOT10 
INPUT "";Z 
PLOTISS:PLOTl 1 
PLOT l 55 :PLOT24 
PLOT6:PLOT7 
RETURN 
REM DROP WINNINGS 
PLOT15:PLOT3:PLOT37:PLOT30 
PLOT6:PLOT7 
REM 
PRINT "WINNER" 
FOR I= 1 TO 25:0UT7,64 
FOR J=l TO l5:0UT7,0:NEXT J:NEXT I 
PLOT3:PT37:PLOT32 
PLOT6:PLOT2 
PRINT"$ ";D 
PLOT3:PLOT80:PLOTO 
PLOT6:PLOT7 
FOR I= I TO lOOO:NEXT I 
RETURN 
REM SHOW ACCUM AND CLEAR DROP 
PLO"fl4:PLOT3:PLOT46:PLOT42 
PLOT6:PLOT2 
PRINTS 
PLOT15:PLOT6:PLOT7 
REM CLEAN OUT DROP 
PLOT3:PLOT37:PLOT30 
PBINT" " 

Listing 1 continued on page 64 

:REM FIND THE 3 RESULTS 

:REM AND LOOK ACROSS THE PROB. MATRIX 
:REM REMEMBERING THE CURRENT COLUMN 

PRINT:PRINT "HOW ABOUT ANOTHER GO? (YORN} " ;: INPUT A $ 

IF A$= "Y" THEN 480 

PLOT14:PLOT6:PLOT2 

PRINT:PRINT "WELL I HOPE YOU HAD A BIT OF THRILL AND WE HOPE" 

PRINT "TO SEE YOU BACK AT THE 'COMPUCOLOR CASINO' REA L SOON" 

PRINT:PRINT "SEE WHEN YOU HAVE MORE MONEY TO DONATE" 


Comput•r Mart of N•w J•rs•y 

501 P.out•27 


ls•lln, H.J. 081130 

(201) 211~600 


HOURS, 

Op• n at 10 am, 


Tu•sday through Saturday 


th• 
microcomputer 
p•opl•® 

THE VITAL 
INGREDIENT: 
EXPERTISE 

D•for• you buy your new 
mlcrocomput•r, chances ore 
you hav• a lot of quest ions. 
Important qu•stlons thot 
could m•on th• difference 
betw••n a working system 
and o wasted system. Th• 
vltal lngr•dlent Is expertise. 
Th• microcomputer people ct 
Comput•r Mort ore •xp•rt at 
answering your questions 
and h•lplng you put togeth•r 
th• best system for your 
application. Vh•ther It's for 
business. th• home. or the 
laboratory, come se• the 
experts at Computer Mon 
of New J9rsey. 'We hove th• 
vltol Ingredient. 
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Listing 1 continued: 
4480 PLOT3:PLOT37:PLOT32 
4490 PRINT" " 
4495 RETURN 
4500 REM BAD BET PLACED 
4510 PLOT3:PLOT56:PLOT15 
4520 PLOT6:PLOT65:PLOT14 
4530 PRINT "BAD BET " 
4535 PlOT3:PLOT80:PLOTO 
4540 FOR I= I TO SOO:NEXT l 
4550 PLOT15:PLOT6:PLOT7 
4560 REM CLEAR SLOT 
4570 PLOT3:PLOT49;PLOT14:PLOT32 
4580 PLOT 10:PLOT26:PLOT32 
4590 PLOT l O:PLOT26:PLOT32 
4600 RETURN 
4700 REM JACKPOT 
4720 PLOT14:PLOT3:PLOT36:PLOT10 
4730 PLOT6:PLOT79 
4740 PRINT "JACKPOT" 
4742 PLOT3:PLOT34:PLOT14 
4744 PRINT "BIG BERTHA" 
4750 PLOT3:PLOTBO:PLOTO 
4765 FOR I= I TO 25:0UT7 ,64 
4766 FOR J= I TO 20:0UT7,0:NEXTJ:NEXTI 
4768 PLOT3:PLOT36: PLOT I 0 
4770 PLOT6:PLOT34:PRINT"$$$$$$$" 
4772 PLOT3:PLOT34:PLOTl4:PLOT6:PLOT37 
4774 PRINT "BIG BERTHA" 
4780 PLOTl5:PLOT6:PLOT7 
4790 RETURN 
4800 REM WANTS TO QUIT 
4810 PLOT12:PLOT6:PLOT7:PLOTl4 
4820 PRINT:PRINT:PRINT:PRINT "SO...YOU WANT TO QUIT ... .." 
4830 PRINT:PRINT:PRINT "STOP OVER AT THE ROULETTE TABLE AND TRY YOUR LUCK" 
4840 PRINT:PRINT "SEE YOU AROUND THE SLOTS AGAIN SOMETIME" 
4850 FOR I= 1 TO 2500:NEXT I 
4860 PLOT15:PLOT6:PLOT7 
4870 END 
4900 REM BREAKS THE BANK 
4910 PLOT12:PLOT6:PLOT8:PLOT12 

4920 FOR I= l TO IOO:NEXT I 

4930 PLOT6:PLOT7:PLOT12:PLOT14:PLOT6:PLOT15 

4940 PRINT:PRINT:PRINT:PRINT:PRINT "YOU 'B R 0 K E T H E B A N K' 

4950 PRINT:PRINT "YOUR WINNINGS AMOUNT TO $";S 

4960 PRINT:PRINT "THE GAME IS OVER - YOU HAVE WON TOO MUCH AND" 

4970 PRINT:PRINT "YOU ARE UNDER INVESTIGATION BY THE 'IGB"' 

4980 PRINT:PRINT "(INTECOLOR GAMBLING BUREAU)" 

4985 FOR I= I TO 4000:NEXT I 

4990 PLOT15:PLOT6:PLOT7 

4995 RETURN 

4999 REM DRAW MACHINE 

5000 PLOT12:PLOTl4 

5005 PLOT6:PLOT34 


t::DS.05 D~~~~~~a~~~w~~~u~ll~~P~~~o~e~~~e~tlo~~~~::amuse:\ 
friends, watching your house while you're away, taking computer portraits ... the applications abound! The DS.05 ls a random access video digitizer. 
ft converts a TV camera's output Into digital Information that your computer can process. The DS·65 features: 

• High resolution: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Versatlllty: Accepts either Interlaced (NTSC) or Industrial video Input 
• Economy: A professional tool priced for the hobbyist 

The DS.05 Is an Intelligent peripheral card with on·board software In 2708 EPROM. 

Check these software features: 


• Full screen scans directly to Apple Hl·Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan digitizing for reading charts or tracking objects 
• Utility functions for clearing and copying the HI-Res screen 

let your Apple see the world! 

DS-65 Price: $349.95 

Advanced Video FSll Camera Price $299.00 

SPECIAL COMBINATION PRICE: $599.00 


APPLE SELF-PORTRAIT 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-240°.I 
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10046 IF I>4 THEN 10066 
10047 PLOT!4:PRINT" 
10048 PLOT3:PLOT36:PLOT!9:PLOTIS 
10049 IF I> 4 THEN 10066 
10050 IF 1<4 THEN PRINT T$(1) 
10055 IF 1= 4 THEN PRINT T$(T(2)) 
10066 PLOT3:PLOT44:PLOT19 
10067 PLOT!4:PRINT" 
10068 PLOT3:PLOT44:PLOT19:PLO T15 
10070 IF 1<5 THEN PRINT T$(1) 
10075 IF I= 5 THEN PRINT T$(T(3)) 
10080 NEXT 1 
10090 NEXT I 
10100 PLOT!S:PLOT6:PLOT7 
10110 RETURN 
10120 REM OUT OF MONEY 
10125 PLOTl2:PLOT14:PLOT6:PLOTI 
10130 PRINT:PRINT:PRINT :PRINT "YOU HAVE RUN OUT OF MONEY MY FRIEND" 
10140 PRINT:PRINT "THE GAME IS O VER .. . BETTER LUCK NEXT TIME" 
10150 PRINT:PRINT "DID YOU HAVE A GOOD TIME"; :INPUT A$ 
10160 RETURN • 

64KB RAM MEMORIES 

LSl-11 - $750.00 e SBC 80/10 - $750.00 


S-100 - $750.00 e 6800 - $750.00 e 6800-2 - $995.00 


5010 
5020 
5030 
5040 
5050 
5060 
5070 
5073 
5075 
5080 
5090 
6000 
6010 
6015 
6020 
6030 
6035 
6038 
6040 
6050 
6060 
6070 
6075 
6080 
6090 
7000 
7010 
7020 
7030 
7032 
7034 
7035 
7036 
7038 
7040 
7050 
7060 
7070 
7072 
7073 
7074 
7080 
7090 
8000 
8005 
8007 
8010 
8015 
8020 
8030 
8040 
8050 
8060 
8070 
8075 
8080 
9000 
9005 
9010 
9020 
9030 
9040 
9042 
9043 
9044 
9046 
9048 
9050 
9055 
9060 
9070 
9080 
9090 
9095 
9098 
9099 
10000 
10010 
10020 
10022 
10024 
10026 
10028 
10030 
10035 
10045 

PLOT3:PLO T35:PLOT IO 
PRINT" $$$$$$$ " 
FOR I= 12 TO 36 STEP 2 
PLO T03:PLOT27:PLOT I 
PLOT6:PLOT34 
FOR K = I TO 25:PLOT32:NEXT K 
NEXT I 
REM HANDLE 
PLOT6:PLOT120 
FOR I= 16 TO 26 STEP 2 
PLOT3:PLOT54:PLOT I 
PLOT32 
NEXT I 
REM CONNECT HANDLE TO BODY 
PLOT 15:PLOT3:PLOT52:PLOT27 
PLOT32:PLOT32 
REM ORNAMENTS 
PLOT6:PLOTl6 
PLOT3:PLOT33:PLOT 11 
PLOT32:PLOT32 
PLOT3:PLOT44:PLOTI I 
PLOT32: PLOT32 
REM PAYOFF SLOT 
PLOT6:PLOT7 
FOR I=30 TO 32 
PLOT3:PLOT34:PLOT I 
FOR J=l TO JI 
PLOT32:NEXT J 
NEXT I 
REM IN SLOT 
PLOT3:PLOT49: PLOT14:PLOT32 
PLOT JO :PLOT26:PLOT32 
PLOT 10:PLOT26:PLOT32 
REM PRINT 
PLOT3:PLOT34:PLOT26:PLOT6 
PLOT3:PRINT"INTECOLOR" 
PLOT3:PLOT36:PLOT28:PLOT6 
PLOT3:PRINT"CASINO" 
PLOT3:PLOT34:PLOTl4 
PLOT6:PLOT37 
PLOTl4:PRINT "BIG BERTHA" 
REM WINDOWS 
PLOTl5:PLOT3:PLOT28:PLOTl8 
PLOT6: PLOT56 
PRINT" 
PLOT3:PLOT28:PLOT 19 
PRINT "LIBERTY LIBERTY LIBERTY" 
PLOT14 
PLOT6:PLOTJ6 
PLOT3:PLOT35:PLOTIB:PLOT32 
PLOT3:PLOT43:PLOTJ8: PLOT32 
PLOT3:PLOT29:PLOT42 
PLOTl4:PLOT6:PLOT7 
PRINT"YOUR BALANCE IS $";S 
PLOT3:PLOT80:PLOTO 
RETURN 
REM PULL THE HANDLE 
PLOT! 4:PLOT6:PLOT7 
FOR I= 16 TO 24 STEP 2 
PLOT3:PLOT54:PLOT I 
FOR J = I TO 20:NEXT J 
PLOT32:NEXT I 
REM CLEAR THE COIN SLOT 
PLOT!5 
PLOT3:PLOT49:PLOTl4:PLOT32 
PLOTIO:PLOT26:PLOT32 
PLOTIO:PLOT26:PLOT32 
PLOT!4 
PLOT6:PLOT120 
FOR 1=24 TO 16 STEP-2 
PLOT3:PLOT54:PLOT I 
FOR J= I TO 20:NEXT J 
PLOT32 
NEXT I 
PLOT6:PLOT57 
PLOT!5 
FOR I= 1TO5 
FOR J= I TO 6 
PLOT3:PLOT28:PLOT 19 
IF I>3 THEN 10045 
PLOT!4:PRINT" 
PLOT3:PLOT28:PLOT 19:PLOT 15 
IF 1>3 THEN 10045 
IF I< 3 THEN PRINT T$(J) 
IF I= 3 THEN PRINT T$(T(l)) 
PLOT3:PLOT36:PLOT 19 

Cl-6800-2 64K x 9 

• 	 . . , O\ '> 
. 	 . I ~' '~ 

' ' ·~ U~l • 

... \'\\;n: 

I ~· ~~ ---'--

Cl-5100 64K x 8 

Cl-1103 32K x 16 

Cl-6800 64K x 8 

Cl-8080 64K x 8 

Cl-6800-2 - 16KB to 64KB. Plugs 
directly into Motorola's EXORciser I o r 
II. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x 9 
$995.00. 

Cl-S100- 16KB to 64KB. Transparent 
hidden refresh. No wait states at 4 Mhz. 
Compatible with A lpha Micro and all 
Major 8080, 8085 and 280 Based S100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 

Cl-1103 - 16KB to 64KB on a single 
dual height board. On board hidden 
refresh. Plugs directly into LSI 11/2, 
H11 or LSI 11 / 23. Addressable in 2K 
word increments up to 256 K Bytes. BK 
x 16 $390.00. 32K x 16 $750.00. 

Cl-6800 - 16KB to 64KB on a single 
board. On board hidden refresh . Plugs 
directly into EXORciser I and compati
ble with Rockwe ll's System 65. 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 

Cl-8080 - 16KB to 64KB on a single 
board. Plugs directly into MOS 800 and 
SBC 80/ 10. Addressab le in 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 

Test and burned-in. Full year warranty. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Colinas •Westlake VIiiage, CA 91361 • 213-991-2254 
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Current Sinking 

I found the article by 
Mark Bernstein, entitled 
"Morse Code Trainer" 
(December 1979 BYTE, page 
247) very interesting. I did, 
however, find one disturb
ing item in the circuitry. 
Figure 3, on page 248, 
shows a 7404 inverter driv
ing a transistor-radio 
speaker through a 100-ohm 
resistor to ground. This 
arrangement requires that 
the inverter source current 
on the order of 40 mA. 
According to the National 
Semiconductor Corp TTL 
Databook, a 7404 inverter 
can source roughly 0.5 mA. 
Thus, the ground symbol in 
the circuit diagram should 
clearly read "+5 V" (I 
assume that this was a 
layout error). However, the 
TTL Databook also specifies 
maximum sink current on 
the order of 20 mA per 
inverter. Therefore, the 
40 mA sink requirement for 
the circuit is marginal. The 
circuit probably works with 
no apparent adverse effects, 
but the inverter is being 
overstressed nonetheless. 
The oscillator duty cycle 
may be the saving grace. For 
a more reliable design, I sug
gest that the resistor value 
be increased to 300 ohms. 

IC Hassall 
H and H Enterprises 
Microcomputer Specialists 
1201 Highland Cr 
Blacksburg VA 24060 

We brought this question 
to the attention of our hard
ware expert, Steve Ciarcia. 
He gave us the following 
reply: "The circuit shown in 
the article does work in its 
present configuration. The 
0.5 mA specification is the 
maximum current that can 
be sourced by the 7404 
while maintaining a logical 1 
output (the minimum volt
age for a logical 1 is 3.5 V). 
Actually, the 7404 can put 
out a lot more current tl1an 
that, but the voltage will 
drop below 3.5 V. This is no 
problem when you are using 

the device as a linear 
amplifier to drive a loud
speaker (a somewhat uncon
ventional application for tlte 
7404). To prevent undue 
stress on the 7404, it is pro
bably best to tie the speaker 
to +5 V rather than to 
ground, and to use a 470 
ohm resistor instead of 
100 ohm." 

Ultrasonic Substitution 
The schematic diagram of 

figure 4 in the January Ciar
cia's Circuit Cellar ("Com
puterize a Home," by Steve 
Ciarcia, January 1980 BYTE, 
page 28) specifies that a 
Model TR-89 40 kHz 
ultrasonic transducer from 
Massa Products Corporation 
be used. Several readers 
have made inquiries con
cerning how to get this 
component. 

Steve Ciarcia suggests that 
an equivalent transducer 
from Panasonic be substi
tuted for the Massa Products 
unit. The Panasonic 
transducer may be ordered 
from: The MicroMint Inc, 
917 Midway, Woodmere NY 
11598, telephone (516) 
374-6793. 

The MicroMint stock 
number for the device is 
MM1002; the cost is $6 
postpaid. 

A Dotty Ratio 
An alert reader in Morro 

Bay, California, djscovered 
an error in the article 
"Morse Code Trainer" by 
Mark Bernstein, which 
appeared in the December 
1979 BYTE (page 247). In 
listing 1, on page 248, the 
values given for constants 
that determine the relative 
lengths of dots and dashes 
cause the ratio of lengths to 
be incorrect. The values 
given in the article (dot = 
1000, dash = 2000) give a 1 
to 2 ratio. The correct ratio 
is 1 to 3. One set of values 
that could be used for the 
correct ratio is dot = 1000 
and dash = 3000. • 
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for 6800/6809

Software 


Technical Systems Consultants. Inc. is The Source tor your 
6800/6809 systems sottware needs. From FLEX~ . the standard 
disk operating system of the 680X family , to sort/Merge. your 
systems requirements can be tilled with the highest quality 
software in the industry. Nowhere else can you find such variety 
from a single source. Here are some of the most popular:68096800 

$90
Program Name $90 

90
FLEX for SWTPc 90 

100100FLEX for SSB 
5050Extended BAS\C 
65Extended BAS\C Precompi\er 65 
4040

BAS\C 
BASIC Precompiler 75 75 

3540-FLEX sort/Merge 
4040Text Editing System 
6060Assembler 75

Text Processing System 55 
60100Debug Package 

FLEX Utilities 
These packages are available on either 8" or 5" son-sectored 
FLEX diskettes (5" 6800 is FLEX 2 .0) . Price includes user's 
manual and object code diskette. certain programs are available 
on cassette. Contact Technical Systems consultants tor pricing. 
All orders should include 3 percent tor postage and handling 
(8 percent on foreign orders). Master Charge and Visa 

are welcome.
'"FLEX is a trademark of Technical Systems Consultants , Inc. 

techn\ca\ 1y1terrv

con1u\tant1. \nc. 

Box 2574, West Lafayette, 'N 47906 

on Inquiry c l317) 463-2502 
ard. 



A White-Noise 
Generator for 
the Apple II 

John O'Aaherty, 3432 A Evergreen Ln, St Louis MO 63125 

Listing 1 is a simple machine-language routine to turn 
an Apple II into a white-noise generator. The program is 
a software machine that simulates the National Semicon
ductor MM5837 Digital Noise Generator (see figure 1). 

It uses 2 bytes of memory, hexadecimal locations 300 
and 301 (see listing 1) as sixteen of the shift-register 
stages, and the processor-status-register carry flag as the 
seventeenth. 

The rotate-left (ROL) instruction at hexadecimal loca
tion 303 shifts the bits of the low-order memory location 
(hexadecimal 300) left, moving bit 8 into the carry flag. 
The next ROL instruction, at location 306, shifts each bit 
of location 301 left, shifts the carry flag into bit 0 of loca
tion 301, and shifts bit 8 into the carry flag. One seven
teen-bit shift cycle is now complete. 

At this point, if the carry flag , which is now the output 
bit of the seventeen-stage register, is equal to 0, the pro
gram jumps to location 30E; but if it is set to 1, the pro
gram toggles the speaker by the instruction at hexa
decimal location 30B. 

Now the accumulator is rotated right three times, 
bringing the carry flag (bit 17) into bit 6 of the 
accumulator, which is exclusive-ORed (at location 311) 
with bit 6 of location 301 (bit 14). Then the accumulator 
is shifted left three times to put the bit of interest back 
into the carry flag. Then control branches back to ad
dress 303 with the correct bit ready to be shifted into the 
front of the low-order memory byte by the ROL instruc
tion. 

The routine is entered at hexadecimal address 302. 
Reset must be pressed to stop the program. 

It is also possible to insert counting loops and a condi
tional subroutine return to create a time-limited burst of 
white noise: the program in listing 2 will produce a short 
"chiff" sound. 

With seventeen stages of shift register in a pseudo
random circuit, there are nearly 217 or 131,071 unique 
states. The cycle time of the loop averages 27 
microseconds, so the total cycle time before repetition 
will be 3.54 seconds (for the program of listing 1). • 
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Listing 1: 6502 assembly language program for a continuous 
white-noise generator. 

300 xx (low-order) 
301 xx (high-order) 
302 38 SEC 
303 2E 00 03 ROL $300 
306 2E 01 03 ROL $301 
309 90 03 BCC $30E 
30B AD 30 co LDA $C030 
30E 6A ROR ACC 
30F 6A ROH ACC 
310 6A ROH ACC 
311 4D 01 03 EOR $301 
314 OA ASL ACC 
315 OA ASL ACC 
316 OA ASL ACC 
317 4C 03 03 JMP $303 

~ 
BIT l 17-STAGE BIT 17 

OUTPUTSHIFT REGISTER 

BIT 14 

Figure 1: Logic diagram of the National Semiconductor 
MM5837 digital noise generator circuit. 

Listing 2: Subroutine to generate bursts of white noise. 

300 xx (low-order) 
301 xx (high-order) 
302 A9 00 LDA #$00 
304 AB TAY 
305 38 SEC 
30S 2E 00 03 ROL $300 
309 2E 01 03 ROL $301 
30C 90 03 BCC $311 
30E AD 30 co LDA $C030 
311 SA ROR ACC 
312 6A ROR ACC 
313 SA ROR ACC 
314 40 01 03 EOR $301 
317 OA ASL ACC 
318 OA ASL ACC 
319 OA ASL ACC 
31A 88 DEY 
31B 98 TYA 
31C DO 01 BNE $31F 
31E 60 RTS 
31F 4C 06 03 JMP $306 
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MICROSOFT 

ANDTRS-aa MODEL II. 

RUNNING THE SHOW. 


TRS-BO Model 11 is designed for 
professional business CIPPlications. 
Your ultimate goal for your Model 11 
is probably a fast. turnkey system that's 
easy to use and easy to expand. To get 
there you need dependable. flexible 
system software to write the programs 
that run the whole show. 

Microsoft's COBOL-BO and BASIC 
compilers are now available in 
versions fully compatible with Model 
11 TRSDOS. You can have either of 
these universally popular program
ming languages plus all the advantages 
of a compiler: faster execution times. 
compact executable code, security 
for your programs. 

With Microsoft's compiled languages 
you get a complete program develop
ment system. including our standard 
MACRO-BO Assembler and LINK-BO 
Linking Loader. Your compiled 
programs are relocatable modules 
that can be I inked to each other or 
to ZBO assembly language subroutines. 

COBOL-80 Compiler 
Microsoft's COBOL-BO is an ANSl

7 4 standard COBOL that supports such 
advanced data manipulation verbs 
as COMPUTE, INSPECT. STRING, 
UNSTRING. and SEARCH. Plus three
dimension arrays, full COPY facility, 
compound and abbreviated conditions, 
and an optional packed decimal format 
that saves on mass storage by as much 
as 40%. In addition to Sequential and 
Relative files. COBOL provides 
Indexed files. allowing records to be 
retrieved with a user-specified key 
instead of a record number. 

InteractiveScreen HandIing Most 
business appl icat ions require machine 
interaction. formatted screen displays, 
and the ability to insert and delete 
information as the machine prompts 
the user. The COBOL ACCEPT I 
DISPLAY verbs are implemented for 
this purpose- to DISPLAY formatted 
screens and ACCEPT operator input. 

CHAIN and Segmentation Ideal 
for menu-driven application programs 
is COBOL-BO's CHAIN feature. With 

CHAIN. control is transferred from 
the menu program to any executable 
module as specified at runtime. 
COBOL-BO also supports Segmenta
tion to make maximum use of memory 
when large programs are executing. 

BASIC Compiler 
The Microsoft BASIC Compiler has 

the fastest execution times of any 
BASIC available. It is language com
patible with the Model ll 's interpreter 
so you can write and test your programs 
using the interpreter. then compile 
them for secure storage and efficient 
execution. 

New BASIC Features In addition 
to those language features provided 
with the interpreter. the BASIC com
piler supports all the latest features 
of Microsoft BASIC 5.1: WHILE con
ditional statement. CALL, long variable 
names. and ANSI compatibility. Plus 
the compiler has double precision 
transcendental functions (SIN, COS, 
TAN. ATN. LOG. EXP, SQR). 

SecureBesides being an indispens
able system software tool for develop
ing your own utilities and application 
programs. the BASIC compiler is ideal 
for producing programs for resale. 
The machine code for any application 
program may be placed on a diskette, 
ROM, or other media. but the BASIC 
source program need not be distrib
uted. Thus the original application 
program is protected from unautho
rized alteration. 

110 I = 4*J: K =(4'J-1J ANO &HOFFO 
..0025' L00110: LO HL.CJ'l:J 
" 0028' ADD HL.HL 
" 0029' ADO HL.HL 
" 002A' LO Cl'l:J.HL 
" 0020' DEC HL 
" 002E' LO A.L 
" 002F' ANO FO 
" 0031' LO L.A 
..0032' LO A.H 
" 0033' ANO OF 
" 0035' LO H.A 
" 0036' LO CK'l:J.HL 

BASIC compiler object code listing 

Optimized Machine Code Compiled 
BASIC programs are fast and com
pact due to extensive optimizations 
performed during compilation: 
1. Expressions are reordered to 
minimize temporary storage and 
eliminate common subexpressions 
2. Constants are folded wherever 
possible 3. Peephole optimizations 
are performed 4. The code generator 
is template-driven. allowing optimal 
sequences to be generated for the 
most commonly used operations 
s. String operations and garbage 
collection are extremely fast 

Get Microsoft BASIC Compiler or 
Microsoft COBOL-BO and get seri0us 
with your Model II. After all . who's 
running this show? 

Prices for COBOL-80 and BASIC Compiler 
include the MACRO.SO Assembler and LINK-80 
Linking Loader and all documentation. Docu
mentation purchased separately. $20. 

COBOL-BO $750. 
BASIC Compiler $395. 

For TRS-80 Model I software, 
contact Mic rosoft Consumer 
Products. 

llllCR 

10800 NE 8th 
Suite 819 
Bellevue, WA 98004 
(206) 455-8080 
Telex 328945 

Weset the standard. 

http:MACRO.SO


Advanced Real-Time Music 

Synthesis Techniques 


At this time, sound and music syn
thesis is a well established application 
of small computer systems. Currently 
there is some kind of music program 
for every microcomputer system 
known to the author; even a musical 
calculator advertisement has been 
seen (the unit also calculates). 
All of the recently introduced pack
aged personal computers have some 
kind of built-in provision for sound 
generation, and while aimed primari
ly at sound effects for games, alJ have 
music programs of varying degrees of 
sophistication. Several independent 
manufacturers offer more serious 
music software systems, most of 
which make use of specialized music 
hardware as well. All in all, music 
synthesis on personal computer 
systems is taking on greater impor
tance every year and soon may ap
proach the popularity of accounting, 
word processing, and games as a 
major application area. 

Programmed performance of music 
by a low-cost microcomputer has 
many "practical" applications beyond 
the sheer gratification of coding the 
score, orchestrating the piece, and 
hearing the results . I have heard from 
a man who has taken the four-voice 
synthesis program from my previous 
article "A Sampling of Techniques for 
Computer Performance of Music" 
(September 1977 BYTE, page 62) and 
used it extensively in producing com
mercial music for radio and television 
advertising (about 75 % of all such 
music is synthesized nowadays) . 
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Hal Chamberlin 

29 Mead St 


Manchester NH 03104 


Another person has used it with a 
KIM-1 system to supply simulated 
organ music for a small rural church. 
Yet another fills long hours of 
hospital confinement with music 
from an inexpensive single-board 
microcomputer. Some university 
music departments have even dis
guised ear-training exercises for 
students as a stimulating computer 
game. Surely music synthesis as an 
everyday application of personal 
computers need not be justified 
further . 

Perceived difficulties in 
computing waveforms 
fast enough for real-time 
performance have limited 
the application of DIA 
conversion in low-cost 
systems. 

At this point, the discussion is 
going to be confined to the more ad
vanced microcomputer-music-syn
thesis systems. Such a system must be 
able to synthesize at least three tones 
simultaneously (for chords) and have 
some degree of control over the tim
bre (tone color) of the notes so that 
"orchestration" of the piece becomes 
a variable. 

Fundamental Synthesis 
Techniques 

A computer may produce musical 
sounds either by controlling the 

operation of an external sound syn
thesizer or by computing the sound 
waveform itself and using a digital
to-analog (DI A) converter to make it 
audible . Of these two methods it 
would seem that computing the 
waveform is more desirable; then 
the system would not be limited by 
the quantity and variety of external 
sound-generating elements. This is in
deed the case, but perceived dif
ficulties in computing waveforms fast 
enough for real-time performance 
have limited the application of the 
DIA conversion method in low-cost 
systems. 

Because of this, we find an abun
dance of synthesizer boards on the 
market and a relative dearth of DI A 
converters with the necessary audio
postprocessing circuitry and support
ing software. One example of a cur
rently available synthesizer board is 
the SSM SB-1 (for S-100 bus 
systems), which allows control over 
the frequency, waveform, and ampli
tude for a single tone per board. ALF 
Products offers a small Apple II
compatible synthesizer (as well as a 
larger S-100 bus unit) which allows 
control over the frequency and ampli
tude of three rectangular waveforms 
per board. RCA has an inexpensive, 
two-voice, square-wave synthesizer 
for its COSMAC VIP system which 
can be used in multiples for more 
complex music. While the previous 
devices are add-on accessories, the 
Texas Instruments 9914 personal 
computer has a built-in, 
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Turning computer programmers

into computer composers 


"Computer music is moving fast . .. . 

'The BYTE Book of Computer Music ' 

is the type of publication we need.... 

to get maximum application of new 

technology with a minimum amount of 

bookwork." 


POLYPHONY July! August 1979 
" ... computer enthusiasts will enjoy this 
informative overview of their field . .. " 

CONTEMPORARY KEYBOARD 
September 1979 

Whether you're a beginner or an old 
hand , Th e BYTE Books of Computer 
Music, edited by Christopher P. 
Morgan, will help you get the most out 
of your digital music experiments. 

With this collection of articles from 
past issues of BYTE, plus, new never
before-published material , you will 

• 	 Learn the basics of polyphonic 
synthesis 

• 	 See how to play four-part 
melodies on a KIM computer 

• 	 Discover how computers can 
interface with pipe organs, 
electronic organs, and player 
pianos 

• 	 Get full details on Fast Fourier 
transform programs written in 
BASIC and 6800 machine 
language 

• 	 Explore with the "Terrain 

Reader" the ways of 
abstracting music from contour 
maps 

• 	 And much more ... 

Buy from your computer bookstore, or 
order direct from BYTE BOOKS. Please 
add 60<t per book for postage and 
handling. $10.00 ISBN 0-931718-11-2 

.---------------------------------------------------------------------·· 

l 
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I 
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:
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I 
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I 

I 
Please send D copies of The BYTE Book of Computer Music B4 	 I 

I 
I 

I 
Name Til le Company 	 l 

I 
I 
I 
I 

Street 	 Cily Stale / Province Code 

D 	 Check enclosed in the amount of $. _______________ 

0 Bill Visa D Bill Master Charge 
Card No . Exp . Date _________ 

Add 60¢ per book to cover postage and handling. 

~~JI 70 Main Street 
~[)[)~~ Peterborough, New Hampshire 03458 



three-voice,square-wave synthesizer 
that utilizes a custom integrated 
circuit. 

Audio DIA converters are by no 
means absent, however. Newtech has 
a 6-bit unit with a built-in power 
amplifier for S-100 and SS-50 bus 
systems. HUH Electronics has a sim
ple 8-bit unit, the Petunia, for Com
modore PET computers. My com
pany, Micro Technology Unlimited, 
has two versions of a high-quality 
8-bit DIA converter with filter and 
amplifer, one for the Commodore 
PET and the other for general ap
plication with any computer having 

an 8-bit parallel output port. Micro 
Music Inc has a similar unit sup
ported by software for Apple II 
computers. The Ohio Scientific 
Challenger C4P and CSP models have 
an 8-bit exponential DIA converter 
built-in. 

The fundamental problem with 
DIA synthesis of musical sounds is 
that the waveforms must be com
puted at a very high rate of speed for 
an acceptable frequency range in the 
reproduced sound. To do this in real 
time with currently available 8-bit 
microprocessors requires highly effi
cient programs and a few compro-

INTRODUCTION 
TO 

COMPUTERS 

Here's the Information you'll need to make an Informed decision .. 
Designed for the businessman who knows 

very lllt!e about a computer, this new course will 
give you the information and understanding you 
need to lntel ligenlly evaluate if Iha cost of a 
computer Is worth Iha benefits. 

THE COMPUTER AND HOW IT WORKS 
describes lhe types of memory, storage media, 
inpul/output devices. and types of software In 
understandable terms. A description of different 
appticattons software clarifies the typical tasks 
that a computer may perform. 

ORGANIZING A DATA PROCESSING 
DEPARTMENT describes the advantages of full 
time employees vs.consul!ants. and when each 

Is besl for your company. 
HOW TO SELECT A COMPUTER helps you 

define your specific requirements for hardware, 
peripherals , and software now and for the 
future. 

ALTERNATIVES of owning vs. Hme sharing, 
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mises as well. The results that have 
been obtained to date are well worth 
the effort, however, and are the sub
ject of the remainder of this article . 
Higher speed, longer word-length 
microprocessors and cheaper 
memory can only extend the quality 
and flexibility of DI A synthesis to the 
point that synthesizer boards will go 
the way of discrete-transistor logic 
circuits. 

Digital Audio Properties 
For the benefit of those who may 

have not have seen it before, I shall 
now briefly describe the theory of 
DIA and analog-to-digital (AID) 
conversion. More details, including 
mathematical proofs, may be found 
in many of the references. Every
thing discussed applies equally 
well to conversion in both direc
tions, although the emphasis is on 
synthesis using DIA conversion . 

A digital-to-analog converter is 
best described as a programmable 
power supply that generates an in
stantaneous output voltage (or cur
rent) directly proportional to a 
numerical value received from the 
computer, typically through a 
parallel output port. When the pro
gram changes the value sent to the 
converter, the output voltage imme
diately changes to the new value. 

To approximate an audio wave
form, the DIA-converter input is 
rapidly updated with numbers repre
senting discrete points along the 
desired continuous waveform. The 
update rate or sample rate is nearly 
always constant and is chosen when 
the system is designed. Obviously 
any finite sample rate will lead to 
some degree of distortion, since the 
DIA converter will be generating a 
stair-step approximation to normally 
well-rounded audio waveforms. 

Another source of distortion is the 
error that results when waveform 
computations are truncated to fit the 
word length of the DIA converter. 
The central question then, is what 
kind of and how much distortion is 
introduced through this two-dimen
sional quantization (approximation) 
of smooth audio waveforms. 

Let us look first at sample-rate 
effects, which represent waveform 
quantization in time. It is easily 
shown that when the sampling is 
dense with respect to the frequency 
content of the waveform being repro
duced, the distortion components are 
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at much higher frequencies than the 
desired signal. Thus, use of a low
pass filter (one that allows low fre
quencies through, but blocks high fre
quencies) will block the distortion 
and pass the signal distortion-free. 

In fact, it turns out that if a signal 
of frequency f is to be reproduced 
using a sample rate of r, then the 
lowest frequency distortion compo
nent produced will have a frequency 
equal to the difference f-r. If the 
sound is complex and therefore con
tains many frequency components, 
the above applies to each component 
individually. 

As long as the distortion compo
nents are higher in frequency than the 
desired signal components, the distor
tion components may be filtered out, 
although the closer the two sets of 
components approach each other in 
frequency the better the filter must 
be. The limit occurs when signal fre
quencies approach one half of the 
sample rate from below, since the 
distortion will then be approaching 
one half of the sample rate from 
above, and the filter has to be very 
good to separate the two. Any at
tempt to reproduce signal frequencies 
higher than this limit will result in the 
distortion getting through the filter 
and the signal being blocked! 

In many ways this is a surprising 
result, since just two and a fraction 
sample points per cycle of a sine wave 
is a very coarse approximation 
indeed. Although this frequency
domain argument just given is the 
easiest to prove mathematically, most 
people have a hard time believing 
that a simple low-pass filter can con
vert such a mess, which may not even 
be the same shape for each cycle of 
the reproduced waveform, into a 
smooth, distortion-free sine wave. 
The best explanation is that when a 
system is expected to operate close to 
the one-half-sample-rate limit, the 
filter is not simple at all ; it must be a 
multisection, sharp-cutoff design. All 
sharp-cutoff filters ring (oscillate in a 
usually undesired manner) when 
given a short signal pulse or the edge 
of a square wave, and the sharper 
they are, the longer they ring after 
being excited . It is this ringing, which 
is a damped sine wave, that fills in the 
gaps between samples with just the 
right curve to give a distortion-free 
output. 

Quantization in amplitude, which 
is the result of roundoff error, is not 

so well behaved. Unfortunately, dis
tortion from this source is spread 
evenly throughout the audio-fre
quency range, and as such is better 
characterized as noise. This quantiza
tion noise cannot be filtered out; it 
can only be reduced through the use 
of higher-resolution DI A converters . 

Every DI A converter has a limit to 
the loudness or amplitude of the 
signals it can process; this limit is 
determined by the range of numeric 
values the DI A converter can handle. 
When we compare the amount of 
quantization noise with the loudest 
possible signal that the D I A con
verter can handle, we can determine a 
factor called the dynamic range or 
maximum signal-to-noise ratio (SIN 
ratio) of the system. The dynamic 
range is given in decibels (dB) . Simply 
put, this ratio will be 6n +4 dB for ri 

greater than about 5, where n is the 
number of bits of resolution, in
cluding the sign bit, of the DI A or 
AID converter in use. Real con
verters have errors of their own that 
introduce excess noise, so a handy 
rule of thumb is simply 6n dB. 

Table scanning is the key 
to DIA-converter-based 
microcomputer music. 

Note that this signal-to-noise ratio 
is greatest when the signal is on the 
verge of overload. lesser signal 
amplitudes will degrade the ratio 
since the noise amplitude is essential
ly constant (at very low signal levels 
the noise amplitude will vary some, 
and at zero-signal amplitude the noise 
will be zero as well) . 

Recently, exponential D I A con
verters have become available which 
are claimed to be better suited for 
audio use . What actually happens is 
that an absolute maximum signal-to
noise ratio is traded for a ratio that is 
lower but more constant with varying 
signal amplitudes. When the DI A 
converter has 8 bits of precision, the 
resulting signal-to-noise ratio is 
rather low (35 dB), but when the 
precision is 12 bits or more, the ex
ponential conversion method has im
portant advantages. 

Now let us consider practical mat
ters, taking into account these 
frequency-response and noise-level 
properties of digital audio produc
tion. First, a practical low-pass filter 
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will allow signal frequencies up to 
about 40 % of the sample rate to be 
utilized. Thus a sample frequency of 
SO kHz is suitable for covering the full 
audio range from 20 Hz to 20 kHz. 
Because the bandwidth of commercial 
frequency-modulated (FM) radio 
broadcasts is limited by the Federal 
Communications Commission (FCC) 
to lS kHz, a 37 kHz sample rate is 
sufficient for FM broadcast applica
tions. The S kHz bandwidth of 
amplitude-modulated (AM) radio re
quires a sample rate of at least 12.S 
kHz. Speech can be understood and 
the speaker can be identified at sam
ple rates down to 6 kHz. 

Six bits of resolution in a D I A con
verter gives a 36 to 40 dB signal-to
noise ratio, which is comparable to 
that obtained with inexpensive, 
audio-cassette tape recorders that 
utilize DC record bias. Eight bits 
yields about SO dB, which is in the 
range obtained with cassette 
machines costing $SO to $100. Ten 
bits of resolution gives a ratio of a lit
tle over 60 dB, which challenges the 
best home audio tape recorders and 
most phonograph disks. Professional 
mastering audio tape recorders have a 
difficult time keeping up with 12-bit 
D I A conversion, while 14- and 16-bit 
conversion must be listened to "live" 
for full effect since any analog record
ing device will add a considerable 
amount of noise (comparatively) to 
the signal. 

Professionals working in the digital 
audio field generally consider 16-bit 
conversion at a SO kHz sample rate to 
be a level of performance which need 
never be exceeded . A practical goal 
for microcomputer music synthesis is 
12 bits at a 3S kHz sample rate, while 
half that rate would be ample to 
replace the function of home organs 
and pianos. 

The programs, experiments, and 
results that will be discussed in the 
remainder of this article utilize 8-bit 
conversion at a rate of approximately 
8 kHz. The effect is similar to that of 
listening to an AM car radio while 
speeding down the highway; and 
many people do the majority of their 
music listening in exactly this way. 
Actually, the quantization noise 
caused by 8-bit conversion is far less 
than the wind and road noise would 
be, but it is definitely audible. 

ACCUMULATOR 
VALUE 

12 7 
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50 
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TI ME -so 
~RAMP~-100 

-128 RETRACE 

Figure 1: Generation of a sawtooth 
waveform by software . Coordinate points 
along the waveform are generated by con
tinuously adding a constant value, FREQ, 
to the accumulator (register A ). The point 
values (samples) are sent to the DI A con
verter. A close-up circle demonstrates the 
inevitable stair-step quality of the curve 
reproduced from discrete samples. The 
6502 assembler code to produce tlie 
sawtooth is shown in listing 1. 

Computing Waveform Samples 
The real challenge in programming 

a D I A converter-based music system 
is of course computing the sound 
waveforms at a constant high speed. 
In particular, the calculations cannot 
use any multiplication or division 
operations (except by powers of 2) 
since only one such operation would 
require more time (100 to lSO µ.s for 
an 8-bit by 8-bit software multiply) 
than is available between samples. 
Actually, these restrictions apply 
only to a real-time music-playing pro 
gram; sound waveform samples can 
also be computed using whatever 
mathematical operations are desired, 
and the samples can be saved on a 
disk as they are computed for later 
playback at a higher speed. Im
plementation of such non-real-time 
programs on personal-computer 
hardware will be the next step in 
improving microcomputer music 
synthesis quality and flexibility. 
More will be said about this possi
bility later. 

There are a few waveforms that 
can be quickly computed without the 
need for multiplication and division. 
In fact, these turn out to be the same 
waveforms that are easy to generate 
by analog electrical circuits and are 
therefore used by most analog music 
synthesizers. 

Perhaps the easiest is a sawtooth 
waveform, which is illustrated in 
figure l; the 6S02 assembler-language 
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listing 1: A routine written in assembler 
language for the 6502 microprocessor. 
This routine generates a sawtooth 
waveform, such as the one shown in 
figure 1. 

LOOP: 	 CLC ;CLEAR CARRY FLAG 
ADC FREQ ;ADD FREQ TO ACC 
STA DAC ;SEND RESULT TO DIA 
IMP LOOP ;LOOP FOREVER 

code in listing 1 will generate it. In 
essence, the accumulator (register A) 
is the sawtooth generation register, 
and the content of the memory loca
tion FREQ determines the frequency 
of repetition of the sawtooth wave
form. For example, assume that the 
accumulator initially contains the 
value 0 and that FREQ contains a 1. 
Each time around the loop, the accu
mulator will be incremented so it will 
contain successive values (in two's 
complement arithmetic) of 0, + 1, 
+2, ... , +125, +126, +127, -128, 
-127, -126, ..., -2, -1, 0, +l, 
+ 2, etc. The incrementing represents 
the smooth upward ramp of the 
waveform while the overflow from 
+ 127 to - 128 represents the retrace 

127 

0 _______......__
64 

-64 
-128 

127 
64 

0 

127 
64 

- 64 
-128 

127 
64 

_ 
OR IGINAL 

SAWTOOTH 


ABSOLUTE VALUE 

RAW 
TRIANGLE 

SUBTRACT 54 

SHIFTED 
TR I ANGLE 

0 1--."---.>..--..,,L---"-

TR I ANGLE 
0 l--1'----\---1----l,~

- 64 
-128 

Figure 2: M ethod for transforming 
samples of a sawtooth waveform into 
samples of a triangular waveform. First 
the absolute value of the contents of the 
accumulator is determined. A constant 
value, 64 , is subtracted from the accu
mulator. The remaining value is multi
plied by 2; the multiplication is pe1formed 
by the simple method of shifting the 
binary value one bit to the left. 
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Introductory price: $175 
Prepa id, COD, Maslercharge or Visa orders accep led. 
Sh ipping exlra. California residents add 6% sales lax . 

~ 	 •
~Roof P.r.B~s~~E~.~3J:~~9~.!63 ~ 

CP/M Is a trademark of Digital Research Inc. TRS·BO is a trademark of Tandy Corp. ./\.. 

or "flyback" of the waveform, the 
point where the signal drops to its 
extreme negative value. If FREQ con
tained a 2, then the ramp-flyback 
sequence would be repeated twice as 
fast and result in a sawtooth of twice 
the frequency, provided that the loop 
time, which is the interval between 
samples from the D/ A converter, 
remains constant. 

Figure 2 illustrates how the samples 
representing a sawtooth wave can be 
transformed into samples represent
ing a triangle waveform. Although 
the appearance is similar, the sound is 
quite different. The sawtooth wave 
has a robust, somewhat buzzy sound 
while the triangle has a mellow, fluty 
timbre. The actual operations in
volved are simply finding the abso
lute value of the sawtooth samples, 
subtracting a constant, and multi 
plying by 2 (which is done by a 
simple register-shift operation). 

A rectangular waveform is even 
easier to derive and is illustrated in 
figure 3. The sawtooth samples are 
simply rnmpared to a width value; 
+ 127 is output if the samples are 
equal to or greater than the width, or 
-128 is output if the samples are less . 
The timbre of the rectangle varies 
from the kazoo sound of a square 
wave (width=O) to something very 
similar to a sawtooth (width= 64) to 
a thin buzz (width=120). 

The most interesting standard 
waveform, however, is the sine wave. 
Since complicated math cannot be 
used, the normal series approxima-

WIDTH VALUE t HIGH
127 

64 ! LOW 
0 

-64 

-128 

I 


::~u ~ ~ -128 

Figure 3: Derivation of a rectangular 
waveform. The value of samples from a 
sawtooth wavefom1 are compared with 
some constant width value. If the 
sawtooth value is greater than or equal to 
the width value, the constant +127 is sent 
to the DI A converter. If the sawtooth 
value is less than the width value, tlze con
stant -128 is sent to the DI A converter. 
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New Products 


OklData 
Microline 80 
Compact , lightweight 80 cps line 
printer; 9X7 matrix .. . friction, pin 
or tractor feed! 132 column w/com
pressed print , graphics, and more! 

Call tor Price! 

ID eoo-i 
. . . .. . .... - . . ....- . . . . .. ... . . . . . 

Atari aoo 
The " timeless " home computer 
system: expandable memory, ad· 
vanced components , compre
hensive software library. 

Call tor Price! 

Mattel 1ntemv1s1on 
Transforms your home TV into a 
fam ily center for games, enter
ta inment, education and household 
management. Separate master and 
keyboard components. 

can tor Prlcel 

Prices subjec110 Change wl1hou1 nolice; prod· 
uc ls subject l o avallabll ily. 

MicroWorld®Attacks Inflation With 

Free Freight, Low Pricing ... 


Micro World introduces the most attractive 
mail-order offer in the com puter industry. 
The nation 's largest inven tory , plus our 
own automated order process ing , al lows 
us to pass along unrivaled cost savings. 
And now. as an additional measure to 
counter inflat ion , we offer free freight on 
any product featured on this page. We'l I 
pay the surface freigl1t on all pre-paid 
products in this ad , to any of 18,000 U.S. 
tariffed locations. No handling charges, 
add-on costs , insurance fees or credit 
card fees! Most items are in stock for fast 
delivery at exceptional discounts! 

soroc 10 120 
High quality, 
text editing ter
minal, 73-key 
board, built-in 
2KRAM,RS232 
Interface. 

$789 

Low pricedcomorlnl GP 	 electrostatic 
matrix printer, 
225 cps; ideal 
for personal 
computers , or 
professiona l 
applications 
requ iring sec
ond printer. 

Call tor Price!
TeleVldeo 9208 

Low-cos t ter· 
minal loaded 
with featu res: 
full-function 
keyboard , 
24X80 disp lay, 
bli nk, reverse , 
self-test! 

ca111or Price! 
11ova11on Cal 	 Acoustic mod· 

em with origi 
nate or answer 
modes over 
phone lines; 
compatible 
with any Bell 
103 modem.

Call for price! Call tor Price! 

Call us before you buy anywhere else. 
Find out their total cost. Then compare 
with our low. freight-tree price.Our industry 
trained staff stands behind every order. 
We're the source you.can trust. We grew 
up wi th the microelectron ics revolution . 
We helped pioneer its growth. Our Free 
Freight program. our attractive pricing, 
and off the-shelf delivery are our "thanks" 
to the thousands of satisfied computer 
users who made MicroWorld the world 's 
leading mail-order source for micro
computers and periphera ls! 

Texas 1ns1rumen1s 
99/4 Home Computer 

. Superior 
~ 	sound, 16 col 

ors, graphics; 
low price in
c I u d es 13 " 
color monitor, 
16 bit CPU, Tl 
BASIC and 
more! 

Call tor Price!Tl 810 

-
\~ 

150 cps, RS 

232C tractors , 

3" to 15" form 

width; bi·direc· 

tional printing. 

An industry 

standard . 

$1589 

zenllh·Healn Dala svslems 
Z·89 All-in-One Computer 

Two Z80 pro· 
cessors , mini
floppy drives, 
25X80 display, 
16K expand· 
ab le to 48K! 

Call tor Price! 

11orlh Siar Horizon 
Quad- or double· 
density, wh i le 
they last! Plus, 
hard disk drives 
for expansive 
storage require
ments. 
can tor Pr1ce1 

TOLL-FREE 1-800-528-1418 
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''Percom Sells More 
Microcomputer Disk 

Systems Than Any 
Other Peripherals 

Manufacturer. 
I'd like to 
show you 

why. '' 

I l rlJ(I,,.. 

,., 

"Percom has been manufacturing mini-disk storage systems for microcomputers since 1977 
when we introduced the 35-track, single-drive LFD-400™. Now we produce 1-, 2- and 3-drive 

systems in 40- and 77-track versions, a multi-density MEGABASE™ system and a host 
of accessories and software. 
" Volume not only means experience in crit ica l production and testing operations, it also 

means we can offer superior design features, extra testing and qualified backup support at 
very competitive prices. 
"I know of no other microcomputer disk system manufacturer who even begins to offer 


the broad spectrum of disk equipment and programs available from Percom." 

" So before you buy a mini-disk system for your 6800, 6809 or TRS-80* computer, take a 


good look at what the people at Percom have to offer." Harold Mauch 
President, Percom Data Company 

Percom disk systems start at only $ 3 99.00. Disk systems and other 

quality Perconi products are avai lable at computer dealers nationwide. 

Call toll-free, 1-800-527-1592, for the locations of dealers in your [ ~UHJOM]
area, or to order direct. 

PERCOM CATA COMPANY. INC. 
2 11 N KIRBY GARLAND. TEXAS 75042 

121 41 272·3• 2 1 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
TM trademark of PerC91ll Data Company, Inc. •trademark or Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 
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" From an efficient lK-byte control system DOS 
to high level languages such as FORTRAN 

and Pascal, no other 
microcomputer disk 
systems manufacturer 

provides the range and 
quality of development 

and application programs 
available from Percom." 

'Whether you call about a 
shipping date or ask a tough 
technical question, you get a 

competent courteous answer. 
Outstanding customer service 

is a hallmark of Percom." 

I I 

" Connie is running a 'cats eye' test on a mini-disk 
drive to check radial track alignment. Drive motor

speed timing and sensor alignment tests have already 
been performed. Disk formatting and format 

verification tests are next. These 
measurements are part of the 

100% testing every single 
unit receives. " 

"Richard's making final 
changes to a disk controller 

which will allow Percom drives to 
be used with yet another computer. 

We're constantly developing and 
introducing new products that extend 
and enhance the value of 

Percom 
systems." 

" Slipping a circuit board through the eye of a needle would 

be easier than slipping a cold solder joint past Beverly. These 


are four-drive LFD-400/800 disk system controllers 

she's inspecting. ' 
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tion for the sine function used in high
level languages is unsuitable. The 
solution is to use a sine table stored 
somewhere in memory. 

Fortunately, table lookup is a very 
fast operation on most micro
processors, and doubly so on the 
6502 with its indirect addressing 
modes. Because of its smoothly rising 
ramp, sample values from the 
sawtooth calculation can be used as 
an index into the sine table; the values 
retrieved from the table are the out
put samples that are sent to the DIA 
converter. In essence, the table is be
ing repeatedly scanned to produce a 
periodic waveform (which actually 
can be any waveform) for the DIA 
converter. This table-scanning con
cept is the key to DIA converter
based microcomputer music. 

Scanning Waveform Tables 
Figure 4 illustrates the waveform

table-scanning concept in more 
detail. Since a periodic, repeating 
waveform is to be generated, one 
cycle of the waveform is stored in the 
table. The scanning is done such that 
the end of the table seems to be con
tiguous with the beginning; thus the 
linear table in memory is conceptual
ly bent into a circle. A table pointer, 
represented by an arrow in the dia
gram of figure 4, points to the current 
table entry that is being sent to the 
DIA converter. During each sample 
period a table increment is added to 
the pointer value. This yields a new 
pointer position further around the 
circle, which is used to fetch a new 
waveform sample for the DIA 
converter. 

If the sample period remains con
stant, which it always must when 
multiple sounds are synthesized 
simultaneously, control over funda
mental frequency is exercised solely 
by changing the table increment 
value. When the increment is greater 
than 1, the scanning process will skip 
samples in the table. While this may 
seem to reduce the accuracy of wave
form reproduction, there is no audi
ble effect if the tabulated waveform 
conforms to certain restrictions that 
will be discussed later. Keep in mind 
the sampling distortion results dis
cussed previously. 

When the pointer and increment 
values are restricted to integers, the 
result is a severely limited variety of 
frequencies, unless the waveform 
table is very large. To make use of 
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TABLE 
INCREMENT 

Figure 4: Conceptual diagram of a waveform-scanning table. The table, in this case con
taining thirty-two waveform samples, is scanned in such a manner that the end of the 
table seems to be contiguous witl1 the beginning. The table pointer indicates the value 
that is currently being sent to the DI A converter. During each sample period, a table
increment value is added to the table-pointer value, yielding a new pointer position fur
ther around the table. 

tables of practical size, such as 256 
entries, and to allow a wide range of 
possible frequencies, it is necessary to 
allow for the case of the pointer and 
the increment taking on values with 
fractional parts. The scanning pro
cedure is the same when fractional 
parts are present, but a problem 
arises when the "78.1854th table 
entry" is to be fetched . 

The logical thing to do is to inter
polate between the values of the 78th 
and 79th table entries to determine 
the correct value to be sent to the 
DIA converter. The easiest method 
of interpolation, linear interpolation, 
is certainly an improvement over no 
interpolation at all, but it is not 
perfect. Higher order interpolation 
(quadratic, cubic, etc) is needed for 
really good results. Sine-function in
terpolation using the sin(x)l x curve is 
required for theoretically perfect 
sampled-waveform interpolation. 
The result of imperfect interpolation 
is a background-noise level that is 
present regardless of the precision of 
the DIA converter used to reproduce 
the waveform. Noise from this source 
is termed interpolation noise. 

The problem with interpolation is 
that multiplication and division 
operations are required. Even the 

simplest linear-interpolation scheme 
requires two table-lookup operations, 
one multiplication, and one addition; 
and therefore such a scheme is not 
practical in a real-time synthesis pro
gram for a microcomputer. In the 
software described later in this arti
cle, the fractional part of the pointer 
is simply ignored when table lookup 
is performed, which is equivalent to 
truncating the pointer to the next 
lower integer value . It is important to 
note that rounding the pointer (to the 
closest integer value, up or down), 
rather than truncating it, has no audi
ble effect on the interpolation-noise 
level, contrary to some published 
data. Rounding merely shifts the 
phase of the reproduced waveform 
slightly. 

The amount of interpolation noise 
depends on the length of the wave
form-sample table, the interpolation 
algorithm, and the properties of the 
actual waveform being scanned. In 
general, doubling the length of the 
table will reduce interpolation noise 
by 6 dB, a substantial but not drama
tic change. If the noise level from 
truncation (zero-order interpolation) 
is - n decibels, then the noise level 
from i-th order polynomial interpola
tion is -(i+l)n decibels, a dramatic 





Circle 49 on inquiry card. 

UNIQUELY 

NEW FROM 

HAYDEN ... 

New! THE 8086 PRIMi::~:.... .... . 
An Introduction :;~~f::~J::::::::::; 
to its Architecture, · 

System Design, and 

Programming (Morse)° 

Written by the man respon· 

sible for the architectural 

definition of the 8086 processor. 

Describes the 8086 chip in 

depth , including information 

never before published. 

Also covers motivation for 

the design of the 8086 chip, 

corrected procedures, 

and internal architecture. 

#5165-4, $8.95. 

New! SOFTWARE 

ENGINEERING FOR 

MICROS: The Electri

fying, Streamlined, 

Blueprint, Speed

code Method (Lewis) 

Written by the author of How 

To Profit from Your Per· 

sonal Computer. Provides 

you with information on 

software quality, software 

engineering, and structured 

programming. Improves 

your ability to write abstracted 

ideas and then code them 

into the notations of a partic· 

ular machine. #5166-2, $6.95. 


New! DESIGNING 
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SYSTEMS (Pooch & 

Chattergy) Discusses hardware 

aspects of microcomputer 

systems, including micropro· 

cessor architecture, input 

and output ports, interrupt 

systems, programmable 

clocks, memory units, etc. 

#5679-6, $8.95. 

Available at your 
local computer store/ 

Or write to: 
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Call (201) 843°0550, ext. 307 
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pays postage and handling. 
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listing 2: A segment of 6502 code that increments the waveform-table pointer and looks 
up entries in the waveform table to be sent to the DI A converter. All operands are 
assumed to be stored in page 0 of memory for maximum speed; any number of tables 
and pointers may be manipulated concurrently for producing multiple, simultaneous 
tones. Execution times are given in microseconds for a 1 MHz clock. 

Symbol Operation Comments Execution Time 

LOOKUP: LDA PF 
ADC lF 
STA PF 
LDA Pl 
ADC ll 
STA PI 
LDA (PP), Y 

ADD FRACTIONAL PART OF 
; INCREMENT TO FRACTIONAL 
; PART OF POINTER . 
; ADD INTEGER PART OF 
; INCREMENT TO INTEGER PART 
; OF POINTER WITH CARRY. 
; PERFORM THE TABLE LOOKUP, 

ASSUME Y=O, REGISTER A 
CONTAINS TABLE ENTRY WHEN DONE. 

3 
3 
3 
3 
3 
3 
5 

Total Execution Time 23 

difference if n is large. ln general, 
complex waveforms will incur more 
interpolation noise than simple 
waveforms. If waveform complexity 
is measured by giving the highest 
dominant harmonic number in the 
waveform, doubling this number will 
increase the noise level by 6 dB. 

A 256-entry table containing a sim
ple sine wave will have a signal-to
interpolation-noise ratio of approx
imately 42 dB with no interpolation 
and 83 dB when using linear inter
polation. The corresponding figures 
for a typical complex waveform hav
ing sixteen harmonics would be 27 dB 
and 52 dB . Clearly, interpolation 
noise is a limiting factor when short 
tables and zero-order interpolation is 
used. 

While scanning tables using indices 
containing a fractional component 
may seem complex, it is actually very 
simple on a microcomputer if things 
are set up correctly. In particular, the 
waveform tables are made 256 bytes 

long, which simplifies things con
siderably. Figure 5 shows how table 
scanning can be handled on a 6502 
microprocessor. 

The table pointer is actually a 
string of 3 bytes in memory. (The 
bytes are shown in natural order 
here, but in the microprocessor they 
are stored in reverse order.) The most 
significant byte contains the memory
page number of the waveform being 
scanned. Normally this value is con
stant during the scanning, but it can 
be easily changed for reference to a 
different table. The middle byte con
tains the integer part of the pointer 
value, and the rightmost byte con
tains the fractional part. A simple in
direct register-load operation using 
the left 2 bytes of the table pointer is 
all that is required to perform the 
table lookup with no interpolation. 

The table increment is a 2-byte 
value with the integer part on the left 
and the fractional part on the right. 
To add the increment to the pointer, 

USE THESE FO R INDIRECT ADDRESS 

PAGE NUMBER INTEGER PART FRACT IONA L POINTER 

OF WAVEFORM OF POINTER PART OF POINTER FORMAT 


pp Pl PF 

ADD INCREMENT TO THESE 

INTEGER PART 
OF INCREMENT 

FRACTIONAL PART 
OF INCREMENT 

INCREMENT 
FORMAT 

II IF 

Figure 5: Method employed to scan the waveform-sample tables on tlte 6502 
microprocessor. Each waveform table is made to be 256 bytes long, one page of 
memory. The pointer to the table entries is 3 bytes long; it is shown here in natural 
order, but is stored in memory in reverse order. Indirect addressing is used. Interpola
tion between table entries is not performed (see text) . The fractional component of the 
pointer is not used in addressing the table. The 6502 assembler-language code for access
ing table entries is shown in listing 2. 
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all that is required is a normal double
precision addition operation on the 
integer and fractional parts of the 
pointer. Overflow from the integer 
part of the result is simply ignored. 
Ignoring the overflow causes the 
lookup routine to wrap around the 
table, conceptually bending the table 
into a circle, as mentioned earlier. 
Using a 1-byte fractional component 
gives a tone-frequency accuracy of 
0.12 Hz when the sample rate is 8 
kHz, which is accurate enough for 
musical applications. 

A segment of 6502 assembler code 
for adding the increment to the 
pointer and looking up in the 
waveform table is shown in listing 2. 
Since all operands are in memory 
(they should be in page 0 for maxi
mum speed), any number of tables 
and pointers may be manipulated 
concurrently for simultaneous tones. 
Total execution time for the instruc
tions is only 23µs for a 1 mHz pro
cessor clock rate, so the technique 
seems promising for real-time syn
thesis of several simultaneous tones. 
The dear-carry instruction normally 
required before an addition has been 

omitted, since its effect on the tone is 
very small (it will be sharp by a maxi
mum of 0.12 Hz}, and 2 µs are saved 
by the omission. 

Other microprocessors can certain
ly perform these operations too, 
although all other 8-bit processors I 
have studied are significantly slower 
than the 6502, when straightforward 
programming techniques are used . 
The problem is that other comparable 
processors have neither indirect 
addressing through memory nor 
enough index registers to hold several 
pointers at once. Thus, the pointer 
must be loaded into a register before 
the table-lookup operation is done, 
which is a time-consuming operation. 
(280 programmers could use both 
register sets and probably have 
enough registers. } 

One possibility for speeding up 
execution which involves cheating a 
little is to simulate indirect addressing 
by using the address bytes of a load 
instruction as the page and integer 
part of the table pointer and keeping 
the fractional part elsewhere. 
Although this is program self-modifi
cation, it is completely crash-proof 
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and self-initializing. In the case of a 
system stored in read-only memory, 
the table-lookup code would have to 
be copied to programmable memory 
and executed there. 

So far we have a method of pro
ducing single tones of specified fre
quency and waveform (amplitude 
control will be discussed later), but 
the goal is generation of at least three 
simultaneous tones. Fortunately, this 
is very simple; we simply maintain a 
separate pointer and increment for 
each tone, access the waveform tables 
indjvidually, add the samples fetched 
from each, and send the sum to the 
DI A converter. There is no theoret
ical limit to the number of simul
taneous tones, but there is a practical 
time limit to the manipulation that 
can be performed in the short period 
between samples. 

Filling the Waveform Tables 
Now that we have a mechanism for 

synthesizing any desired waveform at 
any desired fundamental frequency, 
the next problem is to fill the tables 
with desirable waveforms. Since 
anything can be put in the table, our 
first inclination is to draw waveforms 

by hand and enter empirically de
rived values into the table . This might 
even be a practical application of the 
graphics "doodle" programs that are 
so common, or a good application for 
a graphic digitizer. 

When we actually try it, however, 
drawing waveforms turns out to be 
an unsatisfactory method of filling 
tables. One problem is that there is 
very little obvious relationship be
tween the drawn shape and the 
resulting sound timbre. For example, 
if a shape has been drawn and it 
generates a sound that is close to 
what we want, there is no way to 
know what should be changed to 
make the sound timbre more like 
what is desired . In practice, 
experimenting with drawn shapes is 
little better than listening to the 
results produced by a random
number generator and saving the 
"best ones" for later use. 

A more severe problem in using 
drawn waveforms is alias distortion, 
which occurs when the waveform 
table is scanned with an increment 
greater than 1, which is the usual 
case . For example, with a 256-byte 
table and an 8 kHz sample rate, a 
table increment of 1 will produce a 
fundamental frequency of about 31 
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Blaise W. Liffick 
Based on the growing 
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Listing 3: A BASIC program that calculates and prints out values to fill a waveform
sample table . The user must specify the number of harmonics desired in the tone (ten is 
a typical number). Then the user must type in amplitude and phase information for 
each harmonic. This program produces only printed output, but it could just as well 
place the waveform samples directly in the memory locations reserved for the tables, 
using POKE statements. 

5 REM: FOURIER SERIES WAVEFORM TABLE FILLER 
10 REM: N IS HIGHEST HARMONIC 
20 REM: A IS AMPLITUDE ARRAY 
30 REM: P IS PHASE ARRAY 
35 PRINT "WHAT IS HIGHEST DESIRED HARMONIC"; 
40 INPUT N 
45 DIM A(N), P(N) 
50 PRINT "INPUT AMPLITUDE ARRAY" 
55 FOR I = l TO N 
60 INPUT A(!) 
65 NEXT I 
70 PRINT "INPUT PHASE ARRAY" 
75 FOR I = I TO N 
80 INPUT P(I) 
85 NEXT I 
90 REM: CALCULATE AND PRINT WAVEFORM TABLE 
100 FOR I = 0 TO 255 
110 w = 0 
I20 FOR J = I TO N 
130 W = W + A(J) • COS (0.02454369 • I • I + P(J) ) 
140 NEXT J 
150 PRINT I, INT(l27'W) 
160 NEXT I 
170 STOP 
999 END 

0 Rush me your free cata log! 
Name ___ _______ _ ~ 

Company - ---------
Address _ _______ ___ 
City ___ ____ ______ 
State ip, _____ 

Clip and Mail Coupon Today to: 
Edmund Scientific Co., Dept. 2017 KHOB 
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No. 153 cl 980 Edmund Sc1en1illc Co. 
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Hz, somewhere between the notes BO 
and Cl. If middle C (C4) is desired 
instead, the increment value would be 
set to about 8.37 in order to produce 
261 Hz. Now, since the waveform 
was drawn by hand, it could have 
some very high harmonics in its 
shape, possibly as high as the 128th 
harmonic (one half the table length). 

For argument, let's say that the 
40th harmonic has a significant 
amplitude in the drawn shape. The 
40th harmonic of 261 Hz is 10.44 
kHz, which is much more than one 
half of the 8 kHz sample rate . The 
result is that the 40th harmonic will 
alias, and for this example will actual
ly sound at 2.44 kHz. Thus, not only 
will a digital-sampling system fail to 
reproduce frequencies above one half 
of the sample rate, but it will severely 
distort any attempts to do so. As a 
result, waveforms used in the tables 
must have a controlled harmonic con
tent in order to avoid such alias 
distortion. 

Actually, it is quite desirable to fill 
the tables by directly specifying the 
harmonic content. One advantage is 
that there is a direct, although 
sometimes subtle, correlation be
tween harmonic content and timbre. 
Another advantage is that alias 
distortion may be precisely predicted 
and therefore avoided . The rule is 
that the highest nonzero harmonic of 
the highest note played using the 
table must not exceed one half of the 
sample frequency . 

Writing a program to fill waveform 
tables from harmonic specifications is 
actually quite simple, particularly if a 
high-level language is used. In listing 
3 is shown a BASIC program that will 
print out a 256-byte waveform table, 
once it has been given harmonic 
amplitude and phase arrays . The pro
gram could just as easily POKE the 
values into memory for use by the 
machine-language table-scanner pro
gram. 

In the program of listing 3, the 
variable N is the highest harmonic 
number to be included; A is the 
amplitude array, which contains 
amplitude factors between 0 and 1.0; 
and P is the phase array, which con
tains phase angles between 0 and 6.28 
radians, relative to a cosine wave. 
The program structure is simply two 
nested loops with the outer loop (I 
index) stepping through the wave
form table entries and the inner loop 



Operating Power! 

with 

1/0S™Version 3.0 

8080/Z80 OPERATING SYSTEM 

The former TSA/OS has been 
significantly upgraded and 
improved... 
• New Spooler 
• Hard disk support 
• Big files supported (over 

200,000,000 bytes) 
• New system support functions 

and utilities 
• Improved versions of standard 

utilities 
• New improved manuals 

$150 gets it all I/OS, 
spooler, utilities, manuals! 

(plus dealer configuration charges) 

Now also available 

for the Radio Shack 

TRS 80 MODEL II! 


A BIG SYSTEM OS 
FOR YOUR MICRO! 
• True 'sysgen' for an optimized 

system for any hardware 
• 	Support for most popular 

terminals, devices and systems 
plus user driver interface 

• 	CP/M* - COOS* - SOOS* 
compatible 

• 	Supports systems with multiple 
disk types (two or more drivers) 

.,~ Digital Research, Cromemco, SD Systems 

SPECIAL OFFER 

for 

TRS 80 MODEL II  I/OS 

PLUS 
the Wp Daisy™ Word Processor ... 

$550 
total price! 

**NEXT MONTH** 
1/PascalTM compiler 

I/SAL™ structured assembler 
. .. more to follow! 

***** 
Software for I/ OS  TSA/ OS  COOS  SOOS 
other 8080/Z80 OS"M operating systems 

Circ le 54 on Inquiry card. 



t 
~-o_v_,E...RS_H_o_o_T--~ 

'---....,--/ 
STEAOY 
STATE 

(J index) stepping through the har (either when the music is coded or 
monics. immediately before performance), the 

As the program is written, the har slow speed of an interpreted BASIC 
monic amplitudes must be such that program is adequate to get the job 
the maximum positive or negative done. 
waveform peak does not exceed the One other possibility is using an 
-128 to +127 range of the table A I D converter to digitize the 
entries . An improved program would waveform of a real musical instru
automatically normalize the com ment. The trick to doing this suc
puted waveform for maximum utili cessfully is to get exactly one cycle of 
zation of 8-bit table entries. Since the the waveform into the table. This in 
tables have to be filled only once turn requires an accurate knowledge 

AMPLITUDE 

MAXIMUM-

Figure 6: Amplitude envelope fo r a typical musical sound. This exhibits in graphic form 
how fast a given tone builds up, continues to sound, and then dies away. Terms for 
various parts of the envelope are shown. 
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PASCAL/M provides single precision float ing point (Type Real) . Both In
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of the pitch of the digitized note and a 
very good interpolation routine. 
Although the process can be prac
tical, simply storing and reproducing 
a single cycle of the waveform does 
not necessarily duplicate the complete 
timbre of the instrument, as will be 
shown later. 

It should be mentioned here that 
table scanning is not a perfectly 
general method of generating tones 
because only periodic (harmonic) 
waveforms may be produced. Some 
tones, notably those from bells, are 
made up of sine-wave components 
(overtones) that are not harmonics of 
any well-defined fundamentaL The 
waveforms of such tones are con
stantly changing, to the point that 
there is no identifiable period. As a 
result, such sounds cannot be gen
erated by scanning a single waveform 
table. As a practical matter though, 
such tones may be approximated by 
building a waveform table having on
ly high-order, prime-number har
monics (such as 7, 11, 13) of a low
frequency, zero -amplitude fun
damentaL 

Amplitude Envelopes 
Although the ability to synthesize 

any periodic waveform offers a great 
deal of variety in timbre, it is not the 
last word. In experimenting with a 
music system based only upon the 
principles that have been discussed so 
far, we discover that all of the dif
ferent waveforms sound more or less 
like an organ; just different stops . We 
will never find a mere waveform that 
sounds like a piano, or a plucked 
string, or a horn . One of the missing 
ingredients is called an amplitude 
envelope, which is involved with the 
attack (build-up) and decay of notes. 

Figure 6 presents a typical ampli
tude envelope along with terms for 
the various parts. Using a plucked 
string as an example, we have a rapid 
(but not instantaneous) attack as the 
string is released, no overshoot or 
steady state, and a slow decay as the 
vibrations darpp out. In contrast, a 
pipe organ has both a rapid attack 
and decay, bu t a level, steady state in 
between. An electronic organ or a 
music program based on simple 
waveform-table scanning has an in
stantaneous attack and decay and a 
level, steady state. We call this a 
"rectangular envelope. " 

It turns out that the shape and 
duration of the amplitude envelope 
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forms a very important contribution 
to the overall "timbre impression" of 
a note. A convincing demonstration 
is to play a recording of a piano 
backwards. The result is an organ
like sound that bears little resem
blance to a piano . Any serious music
synthesis system should have some 
provision for nonrectangular enve
lopes. 

The obvious way of obtaining a 
varying amplitude envelope from our 
system is to multiply the samples 
obtained from waveform tables by a 
variable-amplitude factor which itself 
may be obtained from an env elope 
shape table . Although simple in con
cept, this multiplication is not prac
tical for real-time operation on a 
microprocessor. A crude application 
of this method involves restricting the 
multiplier to powers of 2, but the 
resulting 6 dB amplitude steps are 
widely spaced . 

Another method involves using a 
device called a multiplying digital-to
analog converter, connected to 
the microcomputer. A multiplying 
D I A converter contains two data 
registers and produces an output 
voltage proportional to the product 
of the numbers stored in the registers . 
The multiplying DI A converter can 
be viewed as a regular DI A converter 
followed by a digital volume control. 
The analog circuitry of a multiplying 
D I A converter is far simpler than 
that of a digital multiplier and costs 
roughly twice as much as a standard 
DI A converter. The primary problem 
with the multiplying DI A converter 
is that it can provide an amplitude 
envelope for only one tone; simul
taneous multiple tones receive the 
same envelope. Use of the multiply
ing unit also compromises our con
cept of the DI A converter as a com
pletely general sound-output device. 

A third method of generating vary
ing amplitudes is to use a sequence of 
waveform tables, each table having a 
slightly different amplitude, to ap
proximate an envelope . Since the 
tables are computed in advance, 
multiplication time is of no conse
quence. This technique was first pro
posed by my associates, Frank Covitz 
and Cliff Ashcraft, but it was deemed 
irnpractical on the grounds that any 
reasonable approximation would re
quire too much memory . 

Frank and Cliff went ahead and 
tried it anyway. The results, even us
ing moderate amounts of memory, 

were much better than expected. 
During the interval that a note is to 

be sQJiJ.nded, the amplitude envelope 
is determined by selecting waveform 
samples from various tables in succes
sion. Each table contains samples of 
the same waveform, but stored with 
the amplitude differing from the 
samples in the other tables. 

An undesirable effect might occur, 
however, if the amplitude steps be
tween the samples from different 
tables are distinctly audible . This has 
not been a problem, for the following 
reason. 

The relative difference between 
two amplitudes must exceed a certain 
threshold to be audible to human 
ears. When we consider that we can 
store thirty-two waveform tables in 
8 K bytes of memory, we see that for 
notes of moderate duration (about 
114 'second) and of moderate frequen
cy (around 250 Hz), waveform 
samples are taken from a new table 
every second cycle of the wave_This 
rate is fast enough to obviate any 
audible amplitude stepping . 
Although the memory usage is high, 
the decreasing cost of memory makes 
the method reasonable in many cir
cumstances. 

[Editor's Note: For more informa
tion about the threshold of audibility 
for changes in musical dynamics , see 
the article "Musical Dynamics" by 
Blake R Patterson in the November 
1974 issue of Scientific American, 
pages 78 thru 95 . . . . RSS] 

Timbre Envelopes 
There is still something missing in 

tones synthesized with a constant 
waveform, even when we employ a 
varying amplitude envelope. The har
monic content of most musical tones 
is not static during the time a note 
sounds, but rather changes consid
erably . 

Some examples follow. The higher 
harmonics of a piano tone decay 
faster than the lower harmonics. This 
is due to viscous losses in the string 
and better radiation coupling to the 
air (for the higher harmonics) . In a 
trumpet note, the high harmonics 
take a while to build up during the at
tack phase of the note. The use of a 
hat mute to impart the dis tinctive 
"wah-wah" effect to a trombone 
creates a resonant cavity around the 
instrument's bell . Moving the mute 
changes the resonant frequency of the 
cavity and thus emphasizes different 
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of power consumption during your schedule for energy 
management.• Used with our Apple Clock'" your sched Available through computer dealers worldwide 
ules may run in "background,,.while other programs ·Apple is a trademark of Apple Computer Inc. 

BSA/ System X-10 is a lrademark of BSA, Ltd . 
may run at the same time in " foreground .'' 

r----------------------------------1 
~] Mountain Hardware, Inc. 
~ LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd ., Santa Cruz CA 95060 •
 (408) 429-8600 ' 

Sounds great. 
r:::J Home control from my Apple? 

That sounds like a great system. Send me all the details. 

Name ___________ _______ ~ 

Address _ _ ______ __________ _ 

City __________ State _____ Zip __ 

Phone_______ ___________ ~ 

----------------------------------~ 
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Figure 7a: Computer analysis of a tone produced by a trumpet. This is a two
dimensional projection of a three-dimensional plot. Amplitudes of different harmonics 
present in the note have different attack and decay characteristics. (Figure reproduced 
from the Computer Music Journal, volume 2, number 2 , 1978, page 1: used by permis
sion). 
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Figure 7b: Simplified analysis of a trumpet note. The complex rnrves seen in figure 7a 
have been divided into relatively long line segments to reduce the amount of informa
tion necessary to specify the sound to the computer. The graph here is based on 
Moorer's straight-line-segment simplification of his trumpet analysis; see reference 3. 
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groups of harmonics at different 
times. 

Although all physical ins truments 
have some degree of timbre variation 
during notes, much synthesized music 
tends to emphasize the timbre enve
lope because of the dramatic effect 
and because of the ease with which 
the effect may be created on an 
analog synthesizer. 

Figure 7a shows a two-dimensional 
projection of a three-dimensional plot 
of a typical trumpet tone . The hori
zontal axis is time, the vertical axis is 
amplitude, and the perpendicular axis 
is frequency. Since trumpet tones 
contain only harmonic components, 
the plot becomes a family of curves, 
one for each significant harmonic. 
Each curve in figure 7a represents the 
amplitude envelope of the correspon 
ding harmonic. 

In general, exact duplication of 
each undulation and wiggle of the 
curve is not needed for fidelity. Figure 
7b shows the graph of a considerably 
simplified version of the trumpet 
tone, which uses straight line seg
ments to approximate the detailed 
computer analysis in figure 7a. Such 
an approximation greatly reduces the 
amount of information needed to 
specify the curves to a computer. 

It should be noted that the analysis 
of a tone emitted by a particular 
musical instrumen t is completely 
valid only at the analyzed fundamen 
tal frequency and volume level 
(amplitude) . Notes at other fu nda 
mental frequencies and amplitudes 
will give different analysis results . If 
the goal is accurate simulation of real 
musical instruments, several timbre 
envelopes will have to be available to 
cover the range of the instrument. 

On an analog synthesizer, variable 
filters are used to smoothly vary the 
harmonic content of tones. A vari
able bandpass filter, for example, will 
emphasize harmonics falling between 
its upper and lower cutoff frequen 
cies. By varying the filter parameters 
that determine these cutoff frequen
cies, the harmonic content of the 
filtered tone may be made to vary. By 
using a number of filters with dif
ferent variations in parameters, it is 
possible, bu t difficult, to vary the 
harmonic content in any arbitrary 
manner. For sampled waveforms, we 
can use digital filters in the same 
manner, bu t the need for multiplica
tion prevents the use of digital fi lters 

Text continued 011 page 180 
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BREAKI NG THE SOUND BARRIER THE TRAP DOOR 

September 1977 March 1979 

Byte Cover Prints - 

Limited Editions. 


The September '77 and March '79 covers of BYTE 
are now each ava ilable as a limited edition art print, 
personally signed and numbered by the artist , 
Robert Tinney. 

These prints are strictly limited to a quantity of 750 
for each cover, and no other editions, of any size, 
will ever be published. Each print is 18 " x 22 ", 
printed on quality, coated stock, and signed and 
numbered in pencil at bottom. 

Send me " Breaking the Sound Barrier" 
prints at $25 each, and " Trap Door" 
prints at $25 each. I understand this price in
cludes Certi fi cate of Authenticity and fi rst class 
shipment. 

D I have enclosed check or money order 
to Robert Tinney Graphics. 

D Charge this to my Master Charge or Visa 

Card #_______ Expires:_ _ _ 

Ship my print(s) to: 

Name----------------~ 
Address________________ 

City State__ Zip____ 

Send order to: 

robert tinney graphics r~ 
P.O. Box 45047 • Baton Rouge . LA 70895 " ..,. 

The price of each print is $25. This includes 1) a 
signed and numbered print: 2) a Certificate of 
Authenticity, also signed personally by the artist 
and witnessed, attesting to the number of the edi· 
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mail ing 
tube. 

To order your limited edition art print, fill out and 
mai l the order form below. 



Computing the I Ching 

with a TRS-80 


Today most people think of the I 
Ching (or Yi Ching or Yi King) as a 
kind of oriental fortune-telHng game. 
Actually, it goes back long before the 
time of Christ. It was begun in the 
Chou dynasty in the 12th century BC 
and was mostly completed in its pres
ent form about 900 years later. Even 
Confucius is supposed to have tried 
it. It originated as a philosophical 
manual and set of exercises for look
ing at one's world and its problems in 
the broadest and most perceptive pos
sible way, a little like the idea of 
"making your own luck" while pre
tending that what happens is just "the 
breaks. " 

You can read and enjoy the I Ching 
just like any book of rather esoteric 
oriental poetry, but that's really for 
the literary folks. Most of the college 
students who become involved with it 
attempt to use the book as a kind of 
reference for predicting the future or 
for figuring out solutions to such 
deep, personal problems as, 'Does he 
really love me?", or, better yet, 
'What's the best way to make some 
money fast?" 

I first became interested in the I 
Ching when I was a college student 

About the Author 
Edwin 5 Dethlefsen is a professor of an

tliropology at tlie College of William and 
Mary . He bought a Radio Shack TRS-80 com
puter in January 1979 witli no definite purpose 
in mind, but he soon fo1md a use for it in 
cataloging archaeological statistical data . He 
also uses liis com puter to write and record cor
respondence, to organize class notes and 
material, and to play games like the one 
presented here. 
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Anthropology Dept 


College of William and Mary 
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more than 30 years ago, because it 
was a terrific way to attract the atten
tion of the opposite sex . Helping 
young ladies "cast" their fortunes was 
a foolproof way to get their undivid
ed, personal attention . 

Doing the I Ching thing is a very 
absorbing and satisfying pastime, 
once you understand how to play the 
game. Since there are several popular 
books written on the subject, I won't 
attempt to tell you all about it here, 
but I will talk about how easy it is to 
get a microcomputer to do the 
mechanical parts in a properly 
mystical fashion . I'll also say a little 
bit about how to consult this magical 
oracle . (It really is more magical than 
you might think, since the limits to its 
magical powers of knowledge are 
only determined by your imagina
tion. Everyone I have ever seen use 
the I Ching has marvelled at its won
drous powers.) 

Using the I Ching 
Getting started with the I Ching is 

no big problem, once you understand 
that the whole thing is based on a 
six-position binary system. The two 
possible digits represent the Yin and 
the Yang, a Chinese representation of 
the concept of opposites (weak
strong, bad-good, dark-light, etc) . In 
this case, the digits are simply line 
segments that are either continuous 
or broken in the middle, as shown in 
figure 1. These lines are the binary 
choices, just as we non-1-Chingers 
would use heads or tails . 

In fact , determining the input for a 
hexagram is of ten done by casting 

Chinese coins and counting the heads 
and tails, but, if you will pardon my 
change of culture, this procedure is 
not exactly Kosher. I can remember 
once fruitlessly dashing all over the 
city of Berkeley, California, one love
ly summer night, searching for the 
hard-to-get Chinese coins while 
accompanied by a particularly attrac
tive young lady who was just dying 
for a chance to cast her fortune! 

Ordinary Chinese fortune tellers 
use a fistful of marked, tortoiseshell 
wands, which, until the invention of 
the microcomputer, provided the 
only true path to the secret inner 
recesses of I Chingery . I have only 
seen one set of these wands outside a 
museum-in a Manhattan antique 
store where they were priced just a 
little higher than my TRS-80. 

Now that I have leaked the word 
"hexagram," I'll have to explain that 
the I Ching is based upon all the 
possible combinations of six binary 
choices . That is to say, one must 
make six binary "casts" to produce a 
hexagram, which is then composed of 
the six lines determined by the casts. 
The hexagram, therefore, is one of 
sixty-four possible configurations. 
Each line has a binary value, as well 
as a value corresponding to its posi
tion, that is, the particular point in 
the hexagram at which that line was 
cast. Let's look at a sample hexa
gram, shown in figure 2 . 

First, observe that there are six 
positions, each occupied either by a 
solid or by a broken line. But the 
hexagram, as well as being composed 

Text co11tir111ed on page 102 



icroQuote 

Your personal computer becomes 


a window on Wall Street. 

// //1 111111 ll\\\\\ \ 

MicroNET, the personal computer service of 
CompuServe, now offers MicroQuote, a compre
hensive securities information system. 

With MicroQuote you can gain information from 
a data bank of over 32,000 stocks, bonds and op
tions from the New York, American , OTC and major 
regional markets plus Chicago options. MicroQuote 
contains price and volume data from January, 1974 
with cumulative adjustment factors and dividend 
information from January, 1968. 

You can determine indicated annual dividends, 
earnings per share, shares outstanding, BETA fac
tors, open interest on options and amount outstand
ing on debt issues. MicroQuote can provide issue 
histories on a dai ly, weekly or monthly basis and 
even performs certain statistical analyses on the 
data. It's a vital tool for any investor. 

It's just part of the MicroNET service 
Micro NET also allows error-free downloading of 
software via the new software exchange and execu
tive programs (now available for the TRS-80,' Apple 
11 ' and CP/ M ' systems). It also provides electronic 

Circle 58 on Inquiry card. 

mail service and can be accessed with a 300 baud 
modem via local phone calls in more than 175 U.S. 
cities. Write for full details on how your microcom
puter can control one of the nation's largest and 
most sophisticated time-sharing computer centers 
for about 8 cents a minute! 

TRS-80 is a registered trademark of Tandy Corporation 

Apple II is a reg istered lrademark of Apple Computer. Inc. 

CP/M is a registered trademark of Digital Research 


Regional distributors and local dealers wanted. 
Inquire to Dept. R 

Software authors: MicroNET seeks to license quality 
programs for software exchange. Write to 
Dept. s 

:=1111ieraNE~-
Mail l o : Dept: B 

r ....mpuServe Personal Computing Division 
\.Al 	 5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 
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Listing 1: Program to cast the I Ching, written in BASIC for the Radio Shack TRS-80, Level II microcomputer. The PRINT@ 
statements cause output to appear at designated locations on the video display screen . The CLS statements cause the display screen to 
be cleared. 

10 F~EM *** CASTIHG THE I CHH-IG 
20 REM '"'** PART I OF 2 PROGRAMS FOR US I HG THE At-IC I EtH CH It-IESE 
30 F£M **"' BOOI< OF 1.•.IISDOM CALLED THE I CHit-IG 
40 REM *** THIS PROGRAM PRQl_.!IDES SOME BACl<GROUND It-ISTRUCTIOH 
50 F:Ef'l **"' ALot-IG l•.II TH FACILITIES FOR CASTI HG THE HEXAGRAMS. 
60 F:EM *** PAF:T I I l.1.I I LL PROU I DE I t4TERPRET I 1..JE DOCUl'IEHTAT I OH. 
70 REM *** PROGRAMS ARE B'r' E. STEl.dART DETHLEFSEt·l 
80 REM *** DEPARTMEt-IT OF ANTHROPOLOG\' 
90 REM **.. COLLEGE OF 1.HLLIAM 8: MAR",·' 
100 REt··1 *** ldlLL IAMSBLIF:G.. UR 231:35 <0:81<:14)253 436·;.) 
110 F.:EM *** COPVF: I GHT l '38(; .• EDhl I t-l DETHLEFSEt-1 
120 CLS:PRHlH!38:3,. ":-t<:+<:+: THE OLD CHit-IESE SEEF: PRESEt-ITS THE ',JI C:Hlt-IG :+<>!<'-!< 

17iel FOR I= 1T01 50f1: t-IE)<T 
140 CLS: PF.:ItH: PRH-IT: FRH-IT " THIS IS '/OUF: CHAHCE TO GET STF:AIGHT At-!SldERS TO THE REALL'r' 
1~ PRitH 11 IMF'OF:TAt-IT OUESTIOt-IS. BEST OF ALL .. VOLi GET TO MAKE THOSE 

160 PR!t4T"At4Sl.i.IEF.:S STF:AIGHT \-'OURSELF .. 1.i.IHICH MA'/ CAUSE \'OU TO RE-E::<:AMit~E 


170 PR I NT II THE OUEST I Ctt·6 ! II : PF: I NT 

180 PRitff 11 rn SHOF:T.. THE I CHit-.lG rs r-.l(IT A GRME BUT A PHILOSOPHV. 

190 PRitff 11 A PHILOSOPH'.,·' IS A l1!A\' OF SEEHlG .. t..jOT A l.1IA',) OF ·" DOit-.!1J". 

200 PRil-lT"THE I C:HIHG IS BASED Ot..j THE IDEA THAT ::::EEIMG CLEARL\1 MUST 

210 PR Hff 11 HFtF'F'Et..j BEFOF:E AC:TI ot..j CAt·./ BE MEAtH NGFUL. 

220 PF.:rnr: F'F.'.H4T"FOF'. rnsTF:UCT IOi~S EHTEF.'. <D ; TO CAST A HE>=:AGF:AM EtHER < 2 > "; 

230 F:EM *** BRIEF OF: PF:OCEED 

240 I t-IPUTD: I FD= 1GOSU862f1 

250 CLS: IHPUT"i.1IHEt..j \ '1=1u ARE F.:EA[:t'/ TO CAST A HEi<AGRAM PRESS EtffER: " ;EH 

260 CLS: FOF: I=1T0101<:1[1: t·lE::<T; F:ESTOF:E 

27~1 REM :+::+::i< MrnD REFtD H./ESS 

280 FOF:I= 1TO1[1(1f15TEP66: PR I ~n·:! I " II ; ..x.;;.~ c (I t-1 c E N T R A T E ;.~;.~;.~;.~" ; FORJ= 1T05(1: HEXT 

J: t~E>::TI 


290 PF: ItHo:!457 ,.· "C :+: 0 :+: t..j * C: * E :+: N :+: T =+< F: :+< A :+: T :+: E 

300 0=24: F:= 19 

310 FOF.:L=l TOl 27: SET ( L .. 0) : t·~E :O<TL 


320 FORM=127T01STEP-1:RESET ( M.. O) :NEXTM 

330 FORN= 127T01STEP-1 : SET <t-.1 .. F.:) : t..jE)<:TH 

340 FORP=1T01 2 7:RESET ( P , R): NEXTP 

35f1 0=0+3: F:=F.:-3: I FO >44AHDF~< 5THEi"l36~~1ELSE31 >:3 

360 CLS: FOR I= 1T0 15f1f1: t-.IE:~:T I 

370 F:EM *** F~FtNDOMIZE THE HEi,:AGF.:AM ANC• :5ET LINES 

380 FORK=36TO1STEP-7 

390 A=F:t..j[:t ( 2 ) 

400 I FA= 1 GOSU85*~1 


410 I FR=2G05UB5:30 

4~ GOSU8600:NEXTK 

430 PRINT@832 .. 2 ( 1 ) ;2(2 ) ;Z ( 3);Zt'.4 ); Z0:: 5);Z 0:: 6) 
440 F.:EM =+::-1<:-1< TIME TO LOOK r=iND DECI DE 

450 FOF:I =1T0300~1: HE:<T I 

460 PRHffi:~896 .. "At-!OTHEF: CAST? t'. VES= 1 ,·· t~0=2) 
II; 

470 INPUT8:IF8=2 THEN520 

480 F.:EM 'i<'t: :t: EF:ASE OLD HEi<:AGF:AM 

4~ FORK=1T036STEP7 

500 FORI=1 T0115 

510 RESET < I" I< ) ; t~E>n I: t~DnK: GOT0260 

520 rnPUT"THFtHKS FOF~ THE E:O<F'EF.:IENCE. IF '/OU CHAt-IGE 'YOUR Mlt4D EMTER <1>" ;EH: IF E 

t~=1GOT026£1 

530 CLS: Et·lD 

540 F.:EM :+::+::+: CONSTRUCT HEl<AGRAl'1 LIHES 

550 A=6:FORJ=115T0665TEP-1:SET<J .. K):NEXTJ 

56€1 FOR I =55T06STEP-1: SET < I.• I<) : t..jE>=:T I ; f;:E TURH 

588 A==9: FOR I=1l5T065TEF'-1 : SET < I .. ~'. >: t·lE><T I 

590 RETUFJ-1 

600 READK .. Y:Z(Y)=A:RETUF.:t-l 

610 [tATA36 .. 1 .. 2·:;. .. 2 .. 22 .. :s .. 15.. 4 .. 8 .. 5 .. 1 .. 6 
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*** INSTRUCT I ON IN I CHINGING 

630 CLS 

640 PRmT"THE I CHH4G rs Ot-IE OF THE OL[JEST 8001<5 OF CHit-IESE PHILOSOPH\-' . 

6~ PRit.ff"ALTHOUGH ITS AUTHOF.:SHIP IS UHC.EF:TAit·L IT IS CDt-IFUCIAH m MOOD. 

660 PR!t-IT " TO Cot-ISULT THE I CHit-IG Ot·iE l•IUST FIF:ST COt-ISTRLICT A HE:=<RGRAM .· 

670 F'Ritff "COt-ISISTit-IG OF SI >-: L rnEs.. EACH LIME OF EITHER OF Tl.JO POSSIBLE 

680 PR It-IT II T\ 'PES ·' BROKEH OF; corn It-IUOUS .. ARF;AHGED ONE ABOJ)E THE OTHER TO 

630 PRH-IT " FORM AH OPEt-1-SIDED F;ECTAt4GLE. 

700 FR It-IT " A L It-IE MA\·' LOOK LIKE THI S: 
710 FORI=6T056:SET ( I ,23) :NEXTI:FORJ=66T0115 :SET(J,23):NEXT 
i''20 F'RrnH!576 , " OR IT MRI./ LOOI< Lil<.:E Ti-HS: 
730 FORI = 6T0115:SET < I ,33) :NEXT 
740 PRit.ff•:!768 .. " At-I[! THE F'OSIT IOt-1 OF THE LrnE rn THE HEi<AGF:Al'i .· AS I.JELL RS THE 
750 F'RIHT"T'/PE OF Lli-IE .. IS HIPOF:TAt-IT rn ITS rnTERF·F;ETATIOt-i. 
760 F'RIHT: WPUT"PRESS <HITER> TO COf..jTidLIE " ;EH 
770 CLS: PF: It-IT "THE HE)<:AGF:Ai'l IS CCll'fF' OSEi:.• OF Ti~IO TRIGRAl'IS.. RN UPPEF; AND R LOl.~IER. 
780 PR ItH " EACH TR I GRAM .. RS i.o.IELL AS EF1CH LI r-IE rn IT •' HAS IiHERPF:ET H .iE 
790 PRIHT " POSSIBILITIES. 
800 PRHH " SO './OUR CHAr-lt::ES OF ldOF:tdtiG OUT SOLUTIOt-15 TO THE PROBLEMS OH 
810 PRitH"lllHICH VOLi COt-ISULT THE I CHit-lG DEPEH[J UPOt-1= 
820 PR It-IT: PR It-IT " H. THE HEi<AGF:Ai'·J \'OU CAST .• lllH I CH CAH 8E At..j ',-' OF 
830 PRHlT" 64 POSSIBLE FORl'•IS .. RH[1 ITS UiHQUE DESCR IF'TIOt..j; 
840 PRrnT: PRit-IT" 8. THE T \1PES At-ID POSITIOt-lS OF THE T l.\10 TRIGRAMS 
8~ PF: ItH" tJH I CH COMPOSE IT <:=: POSS IBLE TVF'ES >; AH[J THE 
860 PRitff:PF:HH" C. TVPES At-I[.• POSI TIOt-IS OF EACH OF THE SD<: LH-iES .. 
865 PRitH" READit-IG FROM THE 8CITTOM LHlE UPi,.JAF:DS . 
870 PRIt-IT: PR Itff: It-IPUT "PRESS <EtHER> TO COMT H-IUE " ; 
8S0 CLS: PRitH: PRit.ff" IT IS EAS'/ TO SEE THAT A L1:1T OF H-lFCIF:MATIOH CRH BE C.•ERI UED 
890 PRitff"FROM A SIHGLE HE>-:AGRRt·J. rn FACT .. \'OUR Ollli..j ItHEF:PRETATIOr..j OF 
900 PRrnT"THE HE)<:AGRAM IS THE MC1ST HIPOF:TAtH PART OF THE AC:TIOt-l. 
910 PR!t-IT" IT IS ESSEtHIAL FOF: '/OU TO THrn~: SEF: ICJUSL '-.-' F180UT THE TE:=<T THAT 
920 PRmT"DESCRIBES THE Llt-IES .. TRIGF:AMS At-I[.• HEi<Al3RAi"•IS .. TO SEE HOvJ ITS 
930 PRitH"GEt-IERAL MEAtHHGS CAt..j BE APPLIED TO \-'OUR PAF:TIC.ULAR CASE." 
940 PRitH"THIS PROGF:Af'f t..IILL CAST A HE::<:FIGF:AM AT \-'OUF:. [.•ISCRETICtt-1_. RM[1 IT 
950 PRINT"l.JILL PRit-IT OUT THE F£FEF.:Et·K ,E CCl[)E OF THE HEi<AGF:Ai•l m THE LOliJEF: 
960 PRitH"LEFT HRHD C:ORt-IEF: OF THE t_.IIDEO SC.REEt~. THE FIRST DIGIT F:EFERS 
970 PRINT"TO THE BOTTOM LIME OF THE HE>=:AGRAl·I AHE.• THE LAST DIGI T REPRE
980 PRINT"SENTS THE TOP Lit-IE. At..j OD[• t·JUt·IEtEt:;: ( 9 ) MEFtt-15 A SOLI(! Lit-IE AN[:• 
990 PRWT"At-1 EUEt-1 t-IUMBER <6 > IS A BRm~Et·J LIHE. SEE AWi I CHit-lG TEi<:T FOF; 
1000 F'Ritff' 1 RH E)<:PLRt-IATIOt..j OF ITS USE AH[J ItHE;:;:PF£TATIOl-I. " ; r=·F:HH 
1010 WPUT"PRESS <EtHER > TO RETUF;t-1 TO THE l'IAH-.i PRCtGF:Al•I" ;EM 
1020 RETURt..j 

Make America smarter. 

Give to the college of your choice. 


A shortage becomes a crisis only 
when there is a shortage of trained minds 
to solve it. And for today's manifold 
shortages, that means college-trained 
min Is. 

Colleges are facing an altogether 
different kind of shortage. They're having 
to drop cow·se , fire profes ors, close 
laboratories, limit libraries. Without your 
help, we'll have the ul timate crisis on our 
han l : a shortage of ideas. 

~·--
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 l'r l~n 1«11u~ 1 dltlllt1ult11n llJl'I If' ' "'Pltl ll1r1l1., dls~n l ll'I All Li f o boa t programs r equi re CPIM , unless ot herwise s tated.
CPIM* VERSION 2 FOR TRS-80* MODEL II NOW AVAILABLE 	 Ila 1e<•~1to•dQUa~1ad ... hk111c-:iul1a1.1ddl1ieiJ1.a'ld·~ ~ •lln., 

.. llll•fM~I), o1 . .. 11ftl •~dollonoL ~11.•11• Will b• llollll..:I 


:::I= 	 :"::./:~:~~/:=~ 
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1roni:i IOI 113 °' 32 bl1 m l1hmotic. :.lringfin ti:igo r eon11o r·!19ur'Cd IOI <l'ICr;.I poputcu compulorfdie,k sys.1cms In• 	 1lon01I l1<i.rd COfll' .n1di l rr"H l:i '1Y.,1l;:ibre. Aopoi ts ln· 

I 1 cr11 c10 Mn ~•c • llom Ll'!ll. S1ock A..:: 1l1r ily, S toe~ W1IL.J il· CBASIC•2, Suppl•!l'd in liOurco • $5901$35 
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tom. Requires CBASIC·2. Supplll!d In ~Durc.G SH SJ s.3 5 

I 
M ICROS OF"T (/_. <(t.J~<M<~(_O,(/ O NAO N11mo a11d ~\i:tdres-'! M)ICJcllon ;y!!cm - lnlomc· 
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toeorrJ 1a11glh, v11r lable tlold k'1n91h lntofm.olion, Up ro 
lne - ct.u.lly sofo.s 
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0 FO FlT RAN-IQ - ANSI 66 (EIXCCl'PI ro r COMPLEX) plua OVi!tMln[J:s. rerundr;, p.i.you" 


0 SUPER -SORT HI - M II witho1.11 SELECTI EXCLUOE
m11n}I OJ111on11on1 lncludu rolOC31.QblO obioet com· It ncqu•rcs CBASIC-2 Supplied. ln ~OIJICO SS901SlS 
p1le1 , l ln1un9 lo111do1 . library wl1h manil~r . Ala.o In• ; ?fJ'W- »;19.t'ted Ux-J. SUSISll
clut:Jes Pl :..CA0·80 f!;ee bf!ilow) • •S4001$25 c WOAO·STAR - Monu drl,•on VI CluUI word piOCeHing _; !-l ~~tz. ~ f.1(,.,~-4'".tt;0 COBOl..-10 - Lo¥el 1 li NSI "7-4 slondard COBOL prus ' l:f"ll)m lar uso wlV't :::i1onda1d 1erm11mla TD:.. t lorma1· 
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UNSTAING, COMPUTE, VARYING/UNTIL, EXTEND, 
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comp;111,ble u:icmblor, rinking io:uror. !!Ind 'e1oe1111 p°'lt lonlng . • • • • • . • . • . • • . S.U5/UO 
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• • , .••..•. H251S25 0 WORO ·ST ARI MAIL· Pll ERGE - As elJO'tO wl1h opt ion 

tor produe1lon n,111111ng ot prm1on111rl1cu docuiru'.!'n l~ 
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tormlnnl or Pfln.tol!' r eor,hl)ur1111ions ln me dlat1lbu t lon
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locl nliJ lo CPIM Is 1'11ougl"I Uw: :1vpp.ort llhuuy. Tho rJ l.NVENTOAY - t.~lnlilfns tJocnl lod lrr.for milotlon on D ZDl - 240 Monitor Oatw1in;cr 10 brcillli. .o.ni:I a11c'lmino 
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jnlemchvc debug .t1nd pow(31rur ln101."\ctl"rl! c~ ton!illons Yoi.'l r · I0 ·0;'.111~ roport1- Supplivd in sou•eo coder ro1 
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I In !Qfm ol 1111$ o r roongo
do&.c:r ip11cn5 1or copying into CIS COBOL progroms. iJ"::i 9S 11 tt01 rdw.iro llou tin[J polnc. Version 3 include!ll d1 es:s l110<i ls. Al lO~ 11110 uStlf to lB!lor 1ho s.111tom to $0n1bros trom 1rn.n1hlrd MotO•OIJii MCCiSOO mncmonle$ 
Au1oma1lcall1uealc!l111 query 1;t1nd upd1uo IPfO!JfOrn o r Mil 1)11.·n ptJrl[cu 111. U~er•dol l11ed ror· 10 lnlol tm:ii: . S2001S15 
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b. ----------- 
Figure 1: Broken and continuous line segments, the two states used by the I Ching hexa
grams . 

----- (6)(5)----- (4) 
------------- (3) 

------------- (2)-----• (1)
Figure 2: A typical I Ching hexagram. The six positions are numbered from bottom to 
top . The top three positions form the upper trigram; the bottom positions form the 
lower trigram . Meaning is attached to both the state, broken or continuous, and the 
position of the lines . 

Text continued from page 96: 

of six lines with chingish meaning 
attached to binary state and to posi
tion, also contains an upper and 
lower trigram. Each trigram has a 
meaning, not only independently but 
in relation to the other trigram. 

Since the "magic" resides in your 
ability to read your own hexagram, it 
is important that you cleatly under
stand all the different ways to read it. 
This is why I am carrying on at such 
length, and why the texts of the I 
Ching, while there are only sixty-four 
of them, are capable of doing an in
credible job of fortune-hinting. 

The I Ching is a book of texts, each 
one of them describing, explaining, 
and commenting on a particular 
hexagram. Each hexagram has a 
name and a meaning as a whole, but 
so does each of the trigrams and each 
of the six lines, both in the context of 
its trigram and of the hexagram. 
When you cast a hexagram, the next 
step is to consult the texts for its 
meaning to see how it applies to your 
particular case. 

There are many good translations 
of I Ching texts available at most 
librariE:s, and there are one or two in
expensive paperback editions of I 
Ching texts. Ask your local book 
dealer; some references are listed at 
the end of this article. There are 
several translations, and some are 
more structured than others. I prefer 
any translation edition by Legge over 
the one introduced by Jung, because 
the latter unfortunately fleshes out 
the textual bones with a lot of typical 
Jungian verbosity. 
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Personally, I prefer using the I 
Ching to talking about it. Using the 
program of listing 1, along with the 
simplest I Ching text you can find at 
the library or paperback bookstore, is 
going to give you an unending supply 
of mental entertainment, and perhaps 
bring on the surprise of an occasional 
insight. 

Rules for using the program are 
very simple. First, think of some 
question you want to ask the 
"oracle." Be reasonably serious about 
it, as the "answers" will be involved 
and you will have to want to think 
about what they really mean. Then 
"cast" your hexagram by pressing the 
Enter (or Return) key at the ap
propriate time during execution of the 
program. Concentrate on the ques
tion as the hexagram is cast, and you 
will receive an output of your per
sonal hexagram in response. The hex
agram will be accompanied by a 
numerical code which should help 
you to look up the proper text, 
depending on which edition of the I 
Ching you are using . 

Read the text written for your 
hexagram and study the descriptive 
and advisory texts for each line . You 
will be surprised at what you may 
learn about your problem and about 
yourself . 

If you cast a hexagram while in the 
wrong frame of mind, don't hesitate 
to erase it and try again . Concentra
tion is crucial, and, while a cast of 
tortoiseshell wands can't be erased, a 
cast by computer can be returned to 
nonexistence by merely pressing the 
Enter key in order to try again. • 

Notes on the I Ching 
The program listed here is a first 

approximation (good enough "to 
attract the attention of the op
posite sex, " especially in Califor
nia) of a more detailed method of 
reading the I Ching. In this 
method, which is listed in most 
translations of the I Ching book, a 
second hexagram can be generated 
using "moving lines, " which form 
under certain conditions. If a hexa
gram contains one or more moving 
lines, a second hexagram that is 
read differently can be generated 
by changing each moving line to its 
opposite form, that is, from solid 
to broken and vice versa. (For 
those interested, each line random
ly chosen has a one-quarter chance 
of being a moving line. See the 
preface to Legge's translation for 
more information). 

Quite apart from its purported 
mystical use, the I Ching can be 
seen with a more Western view. 
Some psychologists, and notably 
Carl Jung, have interpreted the I 
Ching as a sounding board for the 
subconscious. Jung's idea is, given 
that the interpretations of the I 
Ching are vaguely phrased, the 
person interpreting a hexagram 
will unconsciously read it in terms 
of the subconscious' desires. I find 
that this interpretation has some 
practical value when using the I 
Ching as a decision-making device, 
although some people would say 
that it merely transfers the motive 
force of the I Ching from one 
supernatural realm to another .. .. 
GW 
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HAZELTINE 


1400 1500 
1410 1510 
1420 1520 

PRINTERS 
QUME Sprint 

LEAR SIEGLER 
ADM 3A 
ADM 31 
ADM 42 

TERMINALS 
ADDS Regent 25 

IMod 1 
Edrt 

5/ 45 KSR 
5/55 

DECwriter IV 
LA 34 

CENTRONICS 

779-2 I 703-o 
700-2 730 

Texas Inst 

fmf.act Prin~:fY ~ntertec 
bi Charac1ers Uper Bra/ 

B10 Multi rurnentl 

·d/recnona1 per sec Comput fl 
Printing · Obie. oei~ Terminal 

t'oPpies. g'!JMDbua/ Mini· 
evefopment ased 

ONLY S399S. or Business System 

DIGITAL SYSTEMS 
DSC 2 
Obie . Density 
Dual Drive Dis k 

CROMEMCO 
System 3 

• • ' • • I °' '° • 
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- ~ • •••• I .. ' ...... ... .. ' . ... " ... .. -

NORTH STAR 
HORIZON 11 
HORIZON 11 Quad 

ATA RI 
400 
800 

MORE SPECIALS 

Okidata SL125 .. $2595 .00 Livermore Accou stlc 
Coupler . . $249.00 

Okidata SL300 . . 2995. 00 
Centronics 

Persci 277 Obie Micro Printer . . 349.00 
Density .. 1395.00 

5" Scotch Diskette 
lmsai PCS 80/ 15 . 499 .00 Box . . . 

Televideo912. 920 .. CALL 
8" Scotch Diskette 

Box .. . . 

We carry a ful l line of Alp ha·Micro Products. 
We have a full staff of Programmers and Computer 

Consu ltants to design, configure and deliver a Turnkey 
Compu ter System to meet your specif ic requirements. 

34.95 

39.95 

Clrcle 60 on Inquiry card. BYTE April 1980 103 



Heuristi~s 


SpeechLink™ 

Talk To Your Computer ... 
• 	 Voice data entry to the Apple® 

computer 

• 	 Voice control of your Apple® 
system 

• 	 User variable vocabulary 

(64 words and up) 


• 	 Applesoft & Integer Basic 

compatible with or without 

disk operating system 


Useful For ... 
• 	 Collecting inventory data 

• 	 Running the Apple® as a terminal 

• 	 Controlling production test 

equipment (say "test 2") 


• 	 Menu selection of programs 

(say "stocks") 


• 	 Entering stock market data 

• 	 Educational programs for the kids 
(say "square") 


See your computer dealer. 

Model 2000 suggested retail price 

$259, model 20A $189. 


Heuristi~s 
INC 

1285 HAMMERWOOD AVENUE 

SUNNYVALE, CALIFORNIA 94086 

408/734-8532 


Apple® Is a reg istered trademark of Apple Computer Corpora tion 
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Micro Shakespeare 

Andrew E Kalnik, 3201 Wamath Dr, Charlotte NC 28210 

Imagine how many of the concepts and problems of 
microprocessing have been addressed by the world's 
foremost exponent of high-level language: William 
Shakespeare. What he wrote, almost 400 (hexadecimal 
190) years ago, deals directly with the emotions aroused 
in our half-happy, half-feverish engagement in the art of 
computing. 

For example, anyone who has struggled through a 
night of debugging, fighting the false starts, the glitched
up thinking channels, the "it's-two-thirty-already-won't
anything-ever-work-again?" kind of anxiety will know 
that the bearc;led bard said it truly in Richard III: 

"Oh I have pass'd a miserable night 
So full of ugly sights, of ghostly dreams, 

That ... 
I would not spend another such a night 

Though 'twere to buy a world of happy days...." 

Here is a quiz to test your knowledge of microcom
puting wares, soft and hard, and to do a quick com
parison of today's terms with the high style of 
Elizabethan theater. 

Just match the letters of each of the modem phrases 
with the most suitable numbered Shakespearean quotes. 
No one is going to know how you came out, unless you 
tell . The answers and ratings are on pages 108 and 110. 

1. ( ) . . . The need a. "GIGO!'' 
ful bits ... 
Measure for 
Measure, I/iii 
(Act I, scene 
3) 

2. ( ) . . . one that b. "We should 
wouldst be a have one more 
bawd . .. position in 

King Lear, each byte for 
II/ii parity check

ing. " 

3. ( ) . .. super c. 'This program 
fluous is driving me 
branches we up the wall." 
lop away ... 

Richard II, 
Ill/iv 



APPLE OWNERS 
EXPAND YOUR SYSTEM 

WITH 8 '' FLOPPY DISK 
DRIVES FROM WIZARD! 

Many software programs are restricted by the 116 K available on the 5" disk 
drives now on the market. Some business programs require 1 2 or more disk
ettes, which can be both confusing and error inducing. 

WIZARD offers four solutions: 
"WIZARD 1 + 1 " : single 8" drive system; 2 5 6 K $1695. 
"WIZARD 2 + 2": two 8" drive system; 516 K $2495 . 
"WIZARD PLUS": two 8" drives, double sided; over 1 megabyte $ 31 50. 
"WIZARD 1O" : 1 0 megabyte Winchester hard disk drive, formatted as 

one file, or as 24 individual files $4795. 

All systems are ready to run, fully assembled and tested, and include: 
SHUGART full size 8" floppy disk drive(s). 

Controller Card for your Apple (48K RAM required) 
All interface software, cables, connectors, cabinet and power supply. 

ONE YEAR parts and labor warranty from defects in material and workmanship. 

WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing other hardware and business software . 

ALL SYSTEMS AVAILABLE NOW (stock to two weeks) . 

SEE YOUR LOCAL APPLE DEALER, OR ORDER FROM : 


COMPUTER DISTRIBUTORS, INC. 

PO BOX 9194 


Austin, TX 78766 

(512) 345-9729 

DEALER INQUIRIES INVITED 

SOFTWARE: 	We have business software to run on these expanded capacity systems; 
please send for our list. 
If you are a software writer and have programs currently on 5" that would 
benefit from the expanded capacity of our 8" systems, we would like to 
hear from you. 

WIZARD is a registered trademark of D&T Electronics. Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
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HOW TO MANAGE YOUR 
INFORMATION EXPLOSION 
1. MODERN MICROPROCESSOR SYSTEM 
DESIGN: Sixteen Bit and Bit-Slice Architecture 
Daniel R. McGlynn 
Presents a detailed overview (with examples) of the new 16-bit 
and bit-slice microprocessors, together with modern peripheral 
components and devices such as: 

· magnetic bubble memories 
• charged coupled devices (CCD) 
·CRT interface devices 

Also provides a detailed 8086 instruction listing , plus program
ming examples using various addressing techn iques. 
(0 471 06492-0) April 1980 approx. 275 pp. $20.00 (tent.) 

2. PERSONAL COMPUTING: Home, Professional, 
and Small Business Applications 
Daniel R. McGlynn 
Here's a non-technical survey of the expanding field of 
personal computing, covering the features, capabilities, and 
limitations of hardware and software commercially available 
today. This book offers criteria for selecting and purchasing the 
right system for you, and explains the various programming 
languages from BASIC to PASCAL and APL. Many charts, 
photographs, detailed glossary, appendices, and much more . 
(0 4 71 05380-5) 1979 263 pp. $9 .95 paper 

3. ADVANCED ANALYSIS WITH THE SHARP 
5100 SCIENTIFIC CALCULATOR 
Jon M.Smith 
Written for all who use a Sharp 5100 or 5101 . Emphasizes 
numerical methods that are particularly suited to the Sharp 
scientific calculator. But the mathematical material is general 
enough so it can be used with any of the Sharp scientific 
machines or with small computers. Numerous examples show 
the new computing power available with a 5100 as a result of its 
unique algebraic capability. 
(0 4 71 07753-4) 1979 132 pp. $6.95 paper 

4. WRITING INTERACTIVE COMPILERS 

AND INTERPRETERS 

P.J. Brown 
Here's a simple yet practical examination of how to implement 
an interactive programming language. Reviews how 
techniques and challenges differ from traditional non-interac
tive languages. Also balances material for planning / performing 
the task with underlying theoretical principles. No more than an 
ability to program and a familiarity with interactive working is 
assumed. 

(0 471 27609-X) 1979 265 pp. $26 .95 


New for the computer hobbyist••• 
5. INTRODUCTION TO COMPUTER MUSIC 

Wayne Bateman 


@ 
(0 471 05266-3) March 1980 approx. 368 pp. $20.00 (tent.) 

WILEY·INTERSCIENCE 
a division of John Wiley & Sons, Inc. 
605 Third Avenue 
New York, N.Y. 10016 
In Canada: 22 Worcester Road, Rexdale, Ontario 

Please send the books indlcaled lor 15-DAY FREE EXAMINATION.r----------------1I (Restricted lo lhe conllnenlal U.S. and Canada.) I 
Mall to: WILEY-INTERSCIENCE, P.O. Box 092, Somerset, N.J. 08873 

I D P•ym•nl enclosed, plus sales tax. Wiiey pays postage/handling. We I 
normally ship wHhln 10 days. II shipment cannol be made wHhln 90 days, 
paymenl will be refunded. II D Biii me. D Biii firm or lnslltullon. 

I D 1. McGlynn (0 471 06492..0) D 4. Brown (0 471 27609-X) I 
$20.00 (lenl.) $26.95 I D 2. McGlynn (0 471 05380·5) D 5. Baleman (0 471 05266·3) I 
$9.95 paper $20.00 (tenl.) I D 3. SmHh (O 471 07753-4) I 
$6.95 paper 

I 	NAME I 
1~~ 	 I 
I ADDRESS 	 I 

CITY 	 STATE/ZIP·- ---- 
1..!~=~o~a::a:,~o!!!.!!,ol.!:,· _____ ~-'!:!e_J 

4. ( 

5. ( 

6. ( 

7. ( 

8. ( 

9. ( 

10. ( 

11. ( 

) 	 Hol Such bugs d. 
and goblins in 
my lifel 

Hamlet, 
v/ii 

It is bright day e. 

that brings 

forth the 

adder. 


Julius 

Caesar, 


IV/iii 

Something f. 
failing in him 
that should 
compare . .. 

Cymbeline, 
Iii 

) 	 T ellest thou g. 
me of 'ifs'? 

Richard III, 
Ill/iv 

You have h. 

done that you 

should be 

sorry for. 


Julius 

Caesar, 

IV/iii 

... And must i. 
we be divided? 

Richard II, 
Vii 

) 	 I will be j. 
correspondent 
to command. 

The 
Tempest, 
I/ii 

We but k. 
teach Bloody 
instructions, 

· which, being 

taught, return 

To plague the 

inventor. 


Macbeth, 
I/vii 

"Simple. You 
just wired 
12 	V into the 
5 V supply 
bus." 

"What voltage 
are we getting 
at the negative 
lead of Cl?" 

"I don't trust 
GOTO any 
more than you 
do. My 
students get 
into trouble 
every time 
they use it." 

"I need a good 
text 
processor." 

"Only you 
and I will ever 
know what's 
in the read
only 
memory." 

"Are you tell
ing me I've 
loaded the 
wrong value 
in the accu
mulator to 
start the 
count?" 

"It's only a 
thousand 
bytes; we can 
always toggle 
them in by 
hand." 

'We're just 
not jumping 
from the test 
into the sub
routine." 
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Fully Static16KRAM $265
300 nsec. for 4 Mhz. Z-80 

The Model 24-103 "STANDARD RAM" was designed for the 
smaller system which does not require bank select. It has been in 
production since late 1978 and has earned an enviable record for 
reliability. Although it does not have some of the options of the 
commercial cards listed below, its manufacturing quality has not 
been cut in any way. The card has DIP switch addressing - any 

continuous 16K on 4K boundaries. All inputs are buffered and it 
comes fully assembled, tested and guaranteed for one year. Prices 
for the card with 300 nsec. chips start at $265 and drop to $225 for 
quantities 5-9. Add $30 per board for 250 nsec. chips for faster 
CPU clock speeds. 

OTHER S-100 BUS STATIC RAMS------------------

16K PLUS 
This board has been sold primarily to dealers/system integrators 

during the past 20 months. It has become the reliability standard 
against which other boards are compared. It is fully static, 16K by 8 
bits, and a premium quality product featuring Schmitt triggers for all 
signal inputs. The board has been optimized for the Cromemco 
systems using output port 40H for its bank select. It also has start
up options which allow the board to come up in either the enabled 
or disabled condition . It is addressable by DIP switches in any 
continuous 16K on 4K boundaries. Prices with 300 nsec. chips (for 
4 Mhz Z-80 systems): 1-4, $365; 5-9, $295. Add $30 per board for 
250 nsec. chips for faster CPU clock speeds. 

16K APEX 
This board is very similar to the PLUS card. II differs in that its 

bank select can use any of 256 output port addresses and it can be 
addressed on 16K boundaries only. Pricing is the same as for the 
PLUS. 

ALL SCP BOARDS ARE FULLY ASSEMBLED, 

HOW TO ORDER 
There are two ways to go. You can check with your local dealer 

or order directly from the factory. Bank cards, personal checks, 
CODs okay. There is a 10-day return privilege on factory orders. All 
boards are guaranteed for one year - .both parts and labor. 
Shipped prepaid by air from stock in US and Canada. Foreign 
purchases - must be prepaid in US funds. Also add $1 Oper board 
for overseas air shipment. 

8116 RAM 
This board was designed for the 1980s. It is configured as 16K by 

8 bits when accessed by an 8-bit processor and configured BK by 
16 bits when used with a 16-bit processor. The configuration 
switching is automatic and is done by the card sampling the 
"Sixteen Request" signal sent out by all 16-bit CPU boards. The 
card has all the high noise Immunity features of the PLUS and 
APEX as well as " extended addressing" . Extended addressing is a 
rep lacement for bank select which makes use of a total of 24 
address lines to give a directly addressable range of over 16 
megabytes. (For older systems, a switch will cause the card to 
Ignore the highest 8 address lines) This card ensures that your 
memory board purchase will not soon be obsoleted. It comes with 
200 nsec. memory chips only and is guaranteed to run without wait 
states with our 8086 CPU using an 8 Mhz. clock. Prices : 1-4, $445 ; 
5-9. $345. 

MEMORY CHIPS 
We have 4044 type 4K by 1 fully static memory chips available . 

See our ad in March BYTE for prices. 

TESTED AND GUARANTEED ONE YEAR 

Jtaattle Camputar Praducts, Inc. ~ 1114 Industry Drive, Seattle, WA. 98168 
(206) 575-1830 
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12. ( 

13. ( 

14. ( 

15. ( 

Words, words, I. 
words ... 

Hamlet, 
II/ii 

Why should I m. 
write this 
down, that's 
riveted, 
Screwed to my 
memory7 

Cymbeline, 
II/ii 

0, that way n. 
madness lies; 
let me shun 
that." 

King Lear, 
III/iv 

'Tis in my o. 
memory lock
ed, and you 
yourself shall 
keep the key 
of it. 

Hamlet, 
I/iii 

"If we can, 
let's cut down 
on the nested 
loops." 

"Sure, I know 
where the 
changes 
should be. I'll 
do the 
documentation 
later." 

"You have too 
much resis
tance tied into 
the LEDs on 
the front 
panel." 

"The number-
crunching is 
what's really 
eating up 
processor 
time." 

S-100, 6-PORT COMMUNICATIONS 

• INTERFACES MULTI TERMINALS, COMPUTERS, 
PRINTERS, MODEMS, ETC. 

• 2, 4, OR 6 CHANNELS; 2 OPTIONAL RTC'S 
• SELECTABLE 1/0 ADDRESS 
• PROGRAMMABLESYNC.CHARACTERS 
• SYNC AND ASYNC 
• HARDWARE ERROR CHECKING (CRC-16, CCITT) 
• COMPLIES WITH: EIA RS·232C STANDARD; IEEE 

PROPOSED S-100 BUS STANDARD 
FULL 6-PORT CONFIGURATION (ASSEMBLED AND 
TESTED) ..............•......... $895.00 

F or information, contact: D ianne Polk (703) 893-4330 x 100 

• 
Inca, Inc. 
7916 Westpark Drive D McLean, Virginia 22102 
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16. ( What error p. "Look - you 
leads must come up with 
err. the applica-

Cymbeline, tions; I'll come 
Viv up with the 

circuits to do 
the job." 

17. ( ... Dim q. "Come on 
register and over. We just 
notary of installed the 
shame .... arithmetic 

Rape of unit." 
Lucretia, 
1. 764 

18. ( 	 Where great r. "You have to 
additions swell define it as 1 
us .. . signal-change 

Alls' Well per second." 

that Ends 

Well, 

II/ii 

19. ( 	 Who hath s. "Why don't 
measured the we calculate 
ground7 the reciprocal 

Henry V, 	 just once, 
III/vii 	 store it, and 

call it out to 
multiply with 
it whenever 
we need to 
later?" 

20. 	 ( Power, unto t. "It ought to be 
itself most enough; it 
commendable. puts out 30 A 

Coriolanus, at +s V." 
IV/i 

Number of Micro Shakespeare 
Correct Matches Rating 

20 System thoroughly debugged. 
17-19 One or two minor glitches still 

to be worked out. 
13-16 Put it through an edit run. 
9-12 Check the flowcharts . 
5-8 Reset and restart. 

4 and fewer System crash for reasons 
unknown.• 

Technical Forum is a feature intended as an i11teractive dialog on 
the tech11ology of personal computing. The subject matter is opeu
ended, and the intent is to foster discussion and commu11icr1tio11 
among readers of BYTE. We ask that all correspondents supply their 
full names and addresses to be printed with their commentaries. We 
also ask that correspondents supply their telephone numbers, wliicli 
will not be printed. 



the elect ric pencil II
TM 
1c1 ! 980 Mich~el S hrayer 

is now available 

for the TRS-80 Model II* Computer 


Standard Printer Version $275 


SERIAL DIABLO, QUME and NEC Printer versions $300 


Features 
• CP/ M COMPATIBLE ONLY 
• Supports four disk drives 

• Dynamic print formatting 
• DIABLO and NEC printer packages 

• Multi-column formatting in one pass 

• Print value chaining 

• Page-at-a-time scrolling 

• Bidirectional multispeed scrolling controls 

• Substystem with print value scoreboard 

• Aulomatic word and record number tally 

• Full margin control 

• End-of-page control 

• Non-printing text commenting 

• Line and paragraph indentation 

• Centering 

• Underlining 

• Bold lace 

' TRS·80 is a registered trademark ol Radio Shack. a Tandy Corp. 

·6@ 
? 

rs· .. 

The Electric Pencil II is a Character Oriented Word 
Processing System . This means that text is entered as a 
string of continuous characters and is manipulated as 
such . This allows the user enormous freedom and ease in 
the movement and handling of text . Since line endings 
are never delineated , any number of characters , words , 
lines or paragraph may be inserted or deleted anywhere 
in the text. The entirety of the text shifts and opens up or 
closes as needed in fu ll view of the user. The typing of 
carriage returns or word hyphenations is not required 
since lines of text are formatted automatically . 

As text is typed and the end of the line is reached , a 
partially completed word is shifted to the beginning of the 
following line . Whenever text is inserted or deleted , 
existing text is pushed down or pulled up in a wrap 
around fashion . Everything appears on the video display 
as it occurs, which eliminates guesswork. Text may be 
reviewed at will by variable speed scrolling both in the 

forward and reverse direction . By using 
the search or search and replace functions , 

any string of characters may be located 
1LOPEMV and/or replaced with any other string of 

characters as desired . ELECTRIC 
QP<_N~~} 

Demand a demo from your dealer! 

m 
SS 

MIC HA EL SHRAYER SOFTW AR E, INC. 
1198 Los Robles Dr. 

Palm Springs, CA. 92262 
(714) 323-1400 
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The Computer Factory 
Proudly Announces 

The New 
SUPE~BR/\IN™ 


ONLY 
$3995 

Now with BOOK of Disk Storage 

on 2 single-sided floppies 

More than an intelligent terminal , the Super-
Brai n outperforms many other systems costing 
three to five times as much. Endowed with a 
hefty amount of available software (BASIC, FOR
TRAN, COBOL), the SuperBrain is ready to take 
on your toughest assignment. You name it! 

FEATURES INCLUDE: 
• 	 Two double track dual-density miniflopp1es 

with BOOK bytes of disk storage 
• 	 64K RAM to handle even the most 


sophisticated programs 

• 	 A CP/M Disk Operating System with a high

powered text editor, assembler and debugger 
• 	 Twin Z80A's with 4MHZ Clock Frequency. One 

ZBOA (the host processor) performs all pro
cessor and screen related functions. The 
second Z80A is "down-loaded" by the host to 
execute disk 1/0. When not processing disk 
data, the second Z80 may be programmed by 
the host for other processor related functions. 

• 	 Memory-mapped at 38 kilobaud . One Universal 
RS-232 asynchronous parallel interface and 
one synchronous/asynchronous RS-232 inter
face. Radio Shack TRS-80 compatible. 

For Word Processing and many smaller business 
applications the SUPERBRAIN is available with 
250K of disk storage and 32K for $2795 or 64K 
for $2995. HARD DISK AVAILABLE SOON! 

(212) 687·5000 

The COMPUTER FACTORY 
485 Lexington Avenue 750 Third Avenue New York . N.Y. 10017 

ORDER DESK 800-233-7318 (461h St.) 

DEALER INQUIRIES (212) 682·0346 
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More GOTOXY 

George Holthoff, 3417 5 Plaza Dr, Apt 1, Santa Ana CA 92704 

I may be able to assist Carl Helmers with the problem 
expressed in his editorial "The Era of Off-the-Shelf Per
sonal Computers Has Arrived" (January 1980 BYfE, 
pages 6 thru 10 and 93 thru 98). The problem concerned 
adapting the GOTOXY procedure used by the UCSD 
Pascal system to do cursor addressing in Mr Helmers' 
Computer Peripheral Corporation COPS-10 video ter
minal. 

I offer for Mr Helmer's use the routine shown here as 
listing 1. It is faster than the one published in his editorial 
as listing 1 (page 96, January) because the UNITWRlTE 
procedure is taken out of the loops. The error checking 
can also be removed, if you are careful in your program
ming. The routine shown here as listing 2 works on my 
SOROC 120 terminal.• 

Listing 1: Pascal routine to place cursor at specified address on 
COPS-10 terminal. 

PROGRA~l FGOTOX'{ O(, '{ · IMTEGER ); 
CONST HOME=31),. 

C>O~lN=Hl.: 

11i::1::1JS5:::12 ; 
NIJLL= '3; 

MA X.512E=:3'3; 
VAR 

S END : PACKEC> ARRAY[ 0 .. MAX_Sl2E J OF 0 ., 2:55J 
!tlC>EX : INTEGER; 

BEIJ I M 
SENDC0J : :::.HOME; (hor1l o:.? the c1J.r$ or~ S tJR•JC r.:-qui.re:r. r1ull s 
SENDC :I. l · = NIJLU SE NC>C 2 J · =NULL; 
l.INl.H IRITE ( 2.. S EN[) , 3); 

FOR !NC>EX : =0 TO '{ DO 
S ENC>C INDEX J : =ACROSS; 

UNIHIR ITE ( 2 , SEN[>, Y>; 
FOR HIC>E>: : =•l TO >: DO 

SENC>C INDEX J : =DO~lfV 
IJlll HIR!TE ( 2, SENC>, >O; 

E~lD. 

Listing 2: Pascal routine to place cursor at specified address on 
SOROC 120. 

Th i..s: ·:iot•:'I>::::' ~· roc ed1.~r<? •.iJ•:>r*'k S i.u i..th th~ SOROC 120 ti?rmi.no\ . 
PROCEDURE FQOTO>!'{ ( X, '{ : INTEGER ) " 

1:o~~ST ESCAPE=27; 
BEGIN 


WRITE CCHR CESCAPE ), • = • , y +J2, X+32. CHR C0 >, CHR C0) ) 

END J 


Answers to MicroShakespeare Quiz: 

1-b 
2-r 
3 - I 
4 - c 
5-q 

6-k 
7 - i 
8-d 
9 - s 

10 - p 

11 - f 
12 - g 
13 - m 
14 - j 
15 - h 

16 - a 
17 - n 
18  0 

19 - e 
20 - t 

http:ti?rmi.no




The microcomputer revolution in system design, 
engineering, and technology is here! 

Sophisticated 32 bit computer architectures are 
appearing in single packages that may be used in a personal 
computer, a word processor, or even automobile or 
microwave oven controls. A typical microcomputer-oriented, 
finished-product design can incorporate total memory, with 
an address-space utilization of 16K to 64K bytes. With 
high-volume manufacturing, the total package may cost as 
Ii ttle as $1 00 to $500. 

Over the past 25 years there has been a tremendous 
evolution in the functional capabilities of language systems. 
These systems need no longer be confined to "big" machines. 
Much of the improvement in function is becoming available in 
language systems for microcomputers. 

Yet, major manufacturers are still promoting their 
"super'' micro assemblers/debuggers as the best software tool 
for applications software of computer systems. Consequently, 
many programmers and designers continue to work with 
primitive language tools. 

This first BYTE-sponsored conference on languages and 
tools for microcomputing will introduce designers, systems 
analysts, implementers, and managers to various high level 
languages and associated systems tools that are becoming 
commercially available. Knowledge of these recent 
developments is absolutely essential to productive use of 
microcomputer techology when that scarce resource, 
programmer/designer time, is being spread more and more 
thinly among a myriad of potential applications. 

The conference will zero in on five specific high level 
languages because they are--or shortly will 
become--readily available for implementations with small 
computers. Speakers will explore these languages and tools 
for programming in terms of their usefulness for practical 
microcomputer applications. 

Three of the featured languages are members of a 
family of languages evolved from FORTRAN by way of Algol: 
Pascal, C, and Ada. These are most appropriate for uses in 
which documentation is as much a part of the design 
philosophy as the achievement of a functional design itself. 
HAL/S, also in this family, will be discussed at the conference 
in terms of the history of software tools used in the NASA 
space-shuttle project's flight-control system design.These 
languages share purposes with some of the more common 
commercial languages available on large computers, such as 
Pl/I and COBOL. 

Differing in philosophy and point of view-but also 
commercially available--are two other languages and 
corresponding language concepts: LISP and FORTH. Each is 
characterized by a concept of language extensibility, which is 
implemented in a highly interactive approach. The central 
and dominant theme of LISP is one of list structures, which 
may be either data or program material. The concept of tree 
structures and relationships underlies LISP's usefulness in the 
artificial-intelligence milieu. FORTH has a central theme of a 
stack-oriented processor, emulated as a threaded code 
interpreter, and an extensible library of operations that may 
be defined beyond a basis set of standard primitives. 

THE 
PR[]lJRAr:l
lntrodudion 
Carl T. Helmers, Jr. 
Editor-in-Chief 
BYTE Magazine 

Writing in high level languages 

has numerous well-publicized 

advantages: programs are more 

portable; they have superior 

structures; they are easier to write 

and debug. At this first session of 

the conference, Carl Helmers will 

survey and define language sys 

tems, analyze language systems 

as complete tools, discuss the 

evolution of all high level lan

guages, and establish reasons 

why specific high level languages 

are appropriate for microcom

puters. 


The 
Importance 

of Tools 

Dr. Fred H. Martin 
Executive Officer 
Intermetrics, Inc. 

The use of software tools in the 
development of systems involving 
computers is crucially important. 
Fred Martin, one of the designers 
of the HAL/S language, will re
view the advantages of high level 
language techniques and auto 
mated aids to programming from 
the point of view of his NASA ex
perience w ith HAL/S, developed 
specifically to replace the ma
chi ne-dependent, low-level pro 
gramming that plagued the 
Apollo pro ject. The crucial im
portance of high level languages 
in reliable software design will be 
reviewed in the context of this sys
tem-in which a software crash 
can literally lead to a pile of bro
ken parts on the ground . 
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The Pascal 
Perspective 
Peter Grogono 
Analyst/Programmer 
Concord ia University 

The Pascal language is one of the 
most attractive alternatives in the 
sma\\ computer f ield. It has stead
ily gained popularity in use on 
machines as small as the Apple
1/. Peter Grogono, the author 
of Programming in Pascal, will 
provide an introduction to the 
language and discuss its use as a 
more powerful, more modular, 
more elegant solution to business 
data problems. 

After 

Pascal, What? 

Dr. Kenneth L. Bowles 
Director, Institute for 

Information Systems 
University of California, 

San D iego 

While Pascal is an immensely 
useful language, it is not neces
sarily a panacea. Limitations of 
the language in areas of real time 
control and handling of multiple 
concurrent processes, in particu
lar, argue for a new look at the 
des ign of the language . Ken 
Bowles will introduce one evolu
tionary variant that will become 
very important over the next dec
ade-the Ada language, origi
nally designed for the Depart
ment of Defense. Microcomputer 
implementations of this lan
guage, using machine-inde
pendent techn iques, w ill make it a 
strong alternative for program
ming microcomputer applica
tions systems. 

Trees And 
Lists as Tools 
Dr. Henry G. Baker, Jr. 
Assistant Professor 
University of Rochester 

Not al l programming problems 
are amenable to convenient solu
tions using conventional block
structured, sequential languages. 
Many require representing com
plex heterogeneous objects and 
relationships among those ob
jects. This approach is attractive 
for selected applications: sym
bolic mathematical computation, 
computer-a ided des ign, com
mercial integ ra ted databases, 
Engl ish front-end processors, 
computer-aided manufacturing, 
robot i cs control, interactive 
graphic systems, and interactive 
integrated circuit-design systems. 

The LISP language offers the 
block-structured control of Pas
cal , together with the friendly in
teractive nature of BASIC. In ad
dition, it offers lists and trees as 
data structuring primitives and a 
tireless "garbage collector" to 
keep memory neat and clean. 

Henry Baker will discuss the LISP 
language and the kinds of auto
mated tools required to use it. 

What is C? 
John A. Morse 
Principal Engineer, 

Corporate Research 
Digital Equipment Corporation 

The language C was originally 
developed at Western Electric for 
use as a tool for development of 
the UNIX operating system at Bell 
Laboratories. Now that C com
p i I ers are starting to become 
available for microcomputer sys-

terns, this language becomes a vi
able alternative for both operat
ing system and applicat ion 
developers. John Morse will give 
an overview of the language C 
and will detail the types of appli
cations for which it is most appro
priate. 

The Forth 
Alternatives 
Charles H. Moore 
Chairman of the Board 
Forth, Inc. 

One viable and unconventional 
approach to programming is the 
highly interactive language 
FORTH, a language in which the 
feature of extensibility is empha
sized. The typical implementation 
of FORTH is a highly integrated 
combination of software devel
opment tools and programming 
aids oriented toward a concep
tual stack machine with integers 
as the primitive data type. In any 
given application, unique exten
sions that fit into the matrix basic 
core of the language are created 
by the designer. Charles Moore, 
the inventor of FORTH, will dem
onstrate some of the more dy
namic uses of the language in 
real-time applications. 
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Who 
Should 
Attend 
Designers, systems analysts, imple
menters, and managers with an in
terest in hold ing down costs on their 
software projects. Fields with spe
cia I appl icability include electronics 
and electronics design, automated 
manufacturing, scientific instrumen
tation design, and aerospace con
trol systems. 
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Tentative Schedule 

June 16, 1980 

8:00- 9:00 A.M. 
9:00-10:00 A.M. 

10:00-10 :30 A.M. 
10:30-12:00 P.M. 
12:00- 1 :30 P.M . 

1 :30- 3:00 P.M. 
3:00- 3: 15 P.M. 
3: 15- 4:45 P.M. 
4:45- 5: 15 P.M. 

June 17, 1980 
8:30-10:00 A.M. 

10:00-10:30 AM. 
l 0:30-12:00 P.M. 
12:00- 1 :30 P.M. 

1 :30- 3:00 P.M. 
3:00- 4:00 P.M . 

REGISTRATION 
INTRODUCTION: Carl Helmers 
COFFEE INTERMISSION 
THE IMPORTANCE OF TOOLS: Fred Martin 
LUNCHEON 
THE PASCAL PERSPECTIVE: Peter Grogono 
COFFEE INTERMISSION 
AFTER PASCAL, WHAT?: Ken Bowles 
OPEN DISCUSSION 

TREES AND LISTS AS TOOLS: Henry Baker 
COFFEE INTERMISSION 
THE FORTH ALTERNATIVE: Charles M.oore 
LUNCHEON 
WHAT IS C?: John Morse 
PANEL DISCUSSION: All speakers 

To attend the Languages and Tools for 
Microcomputing Conference, June 16
17, 1980, McGraw-Hill World Head
quarters in New York City, fill in the 
coupon, or write on your company let
terhead to: 

McGraw-Hiii Conference & 
Exposition Center 
1221 Avenue of the Americas 
Room 3677 
New York, New York 10020 
Or call : 212/997-4930 
"-• Mnt ff Type 

NAME 
Lasl Name First Name 

TITLE---------------------------- 

~ . 
ADDRESS • 

CITY STATE ZIP • 

TELEPHONE ( • 

REGISTRANT'S SIGNATURE z • 

Hotel Reservations: The New York Hilton (212-586-7000) is hold ing a block of • 
rooms up to three weeks prior to the Conference. For reservations, contact the hotel • 
directly. Please be sure to identify the title and dates of the Conference for preferen- • 
tial treatment. • 

Cancellation Uability: In the event of cancellation of the Conference for any rea- • 
son, McGraw-Hill's liability is lim ited to the return of the registration fee. • 

Cancellation Polley: Confirmed reg istrants who cancel with in FOURTEEN BUSI- • 
NESS DAYS of the Conference are subject to a $100 service charge. Cancellation • 
must be received in writing . Confirmed registrants who fail to attend and do not con- • 
eel prior to the Conference are liable for the entire registration fee . You may, if you • 

Registration Fee: $485 •. 

• 
D Payment enclosed (Make • 

check payable to McGraw- • 
Hill Conference & Exposit ion 
Center) • 

D Please bill me directly • 
D Please bill company (Payment • 

due prior to Conference) • 
D This confirms my phone reser- • 

vation 
• 
• 

•• 

• wish, send a substitute. • 
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NEW DEVELOPMENTS FROM COMMODORE: At a recent private showing during the Winter Con
sumer Electronics Show in Las Vegas, Nevada, Commodore Business Machines revealed some im
pressive work in progress. Heading the list was the prototype of the TOI ("The Other Intellect") col
or computer. Aimed at the low-end market, the TOI is designed to interface with your home color 
television set. The displayed image will feature 16 colors, 160 by 192 resolution (with three colors in 
the high-resolution mode), Microsoft BASIC, and a standard keyboard. The price could be under 
$700. Other devices included the Commodore CBM computer outfitted with a Shugart SA-200 
S~-inch floppy-disk drive {still under development). The SA-200 is a very low-cost drive that is less 
than 1 inch high, and employs an electromechanical track-to-track seeking mechanism for the head 
that is somewhat slower than conventional drive mechanisms. Commodore is also working on a Plato
like touch panel and a speech synthesizer (from Votrax). Also on hand was a prototype Memorex 
model 101 8-inch hard-disk drive and. interface. Commodore stressed that all of these products were 
still under development, and that not all of them would necessarily get to the marketplace. 

ATARI AND NAB TAKE FCC TO COURT: Atari Inc and the National Association of Broadcasters 
(NAB) have gone to the United States Court of Appeals asking that the Federal Communications 
Commission (FCC) review its recent decision allowing Texas Instruments Incorporated (TI) to sell its 
TI-900 stand-alone radio frequency {RF} modulator, which will allow a TI home computer to work 
with a standard color television set. 

Late last year the FCC altered its rules (see BYTE News, January 1980) and granted TI a waiver. 
Atari asked the FCC to delay the effective date of the waiver until appropriate technical standards 
were developed. The FCC rejected Atari's request. Tandy Corporation and Apple Computer Com
pany made similar requests. The requests claimed that the FCC decision allowed TI to circumvent 
the FCC's rulemaking. 

The NAB is concemed with the interference that modulators cause on television and radio recep
tion. The NAB is also challenging the FCC's radiation limits as being too high. This could cause 
interference, particularly in weak television signal areas. In addition to interference caused by per
sonal computers, the NAB is concemed with interference from computer games and video recorders. 

NEW HIGH-SPEED COMMUNICATIONS BUS: Xerox Corporation recently made a public announce
me.nt of a new concept of processor-to-processor communications intended for an office environ
ment. This novel concept is called "Ethemet," and is a result of some of the work being done in their 
research labs. In this concept, a single coaxial cable is used a.s a high-speed communications bus 
between all processors; communication protocol is handled through software or software sup
plemented by special-purpose hardware. Rumor has it that an Ethemet processor is now being 
developed by some form of joint arrangement between Xerox and Intel. 

NEW 18-BJT PROCESSOR CARDS TO BE INTRODUCED: Several manufacturers will soon introduce 
Z8000 and 68000 printed circuit cards for S-100 and SS-SO bus systems. Ithaca Intersystems Incor
porated will shortly commence shipping its Z8000 processor card for S-100-based systems. They also 
have a 68000 prototype processor card running on the S-100 bus, but they do not plan to manufac
ture the card at this time. Gimi:z: Incorporated does plan to manufacture a 68000 processor card for 
SS-50 bus systems. Gimi:z: plans to use a multiplexed approach so that no reworking of the SS-SO 
mainframe will be required. 

CAN DEPARTMENT STORES SELL PERSONAL COMPUTERS? The answer to this question from the 
stores, at this point, is a noncommittal "yes." Sears Roebuck and Montgomery Ward (MW) started 
test marketing personal computer systems last November. MW attempted selling several Ohio Scien
tific and Interact Electronics systems in a few selected stores. Although at the time of this writing not 
all results were in, the opinion was that the test, although not meeting with an enthusiastic response, 
developed sufficient sales to merit continued test marketing. Most system sales were to small 
businesses rather than consumers. The systems were being used for applications such as inventory 
control, word processing, and record keeping. · 

Sears Roebuck also was guarded in its appraisal of the test marketing of the Atari system through 
its Christmas catalog and selected stores. Although sales have not increased dramatically, they are 
sufficient for Sears to continue marketing tests. 
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IBM INDICATES NEW TECHNOLOGY COMING: New computer technologies from IBM will be used 
in computer systems available at the end of this decade. These systems will employ superconductinq 
quantum interference devices (SQUIDs) usinq hiqh-speed (0.06 nanosecond) Josephson-junction 
loqic with 0.5 nanosecond programmable memory with up to 1000 connections between chip and 
carrier. 

IBM also plans super-density logic cards (0.6 by 1.2 inch) with more than 300 "micro-pins" per 
card and up to 2500 plinted wiring channels per inch. This will mean up to 10 times the density and 
100 times the performance of the new IBM 4300-series systems. IBM will be able to build a pro.cessor 
with an internal performance of 70 million instructions per second (MIPS), 32 K byte cache memory, 
and 16 megabyte main memory in a 6-inch cube. Josephson-junction logic requires immersion in a 
liquid helium bath for proper operation. 

RADIO SHACK SALES OVER $100 M FOR 79: Radio Shack's computer equipment sales were over 
$100 million for last year, according to Tandy. Furthermore, almost 150,000 TRS-80s have been 
sold. Industry experts estimate that Radio Shack has about 35% of the personal computer market. 
Sales of the TRS-80 appear to be leveling off; Radio Shack attributes this to market saturation. 
Radio Shack started shipping TRS-80 Moael ll systems to users in October, and by year's end had 
shipped about 1000 systems. Radio Shack chief Lewis Kornfeld anticipates selling 15,000 of these 
systems in 1980. Radio Shack plans to introduce a color-display replacement for the TRS-80 in the 
coming year, hoping to rejuvenate the sales curve-but normal production delays may affect the 
timetable. 

S-100 MAGAZINE APPEARS: A magazine specifically oriented to S-100 systems usets has bequn 
publication. It features articles on S-100 hardware, CP/M (trademark of Digital Research), and 
Pascal software. A sample copy is $2 and can be obtained by writing S-100 Microsystems, POB 
1192, Mountainside NJ 07082. 

MICROPROCESSOR INVENTOR HONORED: Dr Marcian E Hoff has received recognition for the 
development of the microprocessor. Dr Hoff, of Intel Corporation, received the Stuart Ballantine 
Medal as an electronics pioneer. Shortly after joining Intel in 1969, he first proposed the 
microprocessor architecture which led to the development of the 4004, first produced in 1971. Dr 
Hoff also worked on th,e 1103, the first high-density programmable memory integrated circuit (1024 
bits), and then Dr Hoff worked on analog-to-digital and digital-to-analog integrated circuits at 
Intel. 

''ROBOTS" DO SALES PROMOTION: A new industry has developed in this country: using "robots" 
for sales promotion. These robots, which look very much like R2-D2 of Star Wars, are being used at 
public events promoting products like Coca-Cola, bank openings, and even the US Olympics 
organization. 

One such maker is Promotional Concepts Incorporated of Atlanta, Georgia. This year they expect 
to make about 300 "robots," which they .prefer to call "androids. 11 Most will be 4 feet tall, weigh 90 
pounds, and will be decorated to appear as Coke cans with arms, legs, and a dome. They move on 
three legs, talk, sing, whistle, rotate their domes, and move around. Power comes from an 
automobile battery, while voice and motion are controlled by a human operator via remote radio 
control and wireless microphone. The robots also have an internal tape player to supply music, 
beeps, and sounds. You can buy an "android" for $6500, or it can be rented for specific events. 

COMPUTER FLEA MARKET COVERS 5 ACRES: The largest and oldest computer equipment flea 
market will be held this year on April 19 and 20 as a part of the Trenton Computer Festival (TCF) at 
Trenton State College, Trenton, New Jersey. The fifth annual flea market is jointly sponsored by 
three computer clubs-Amateur Computer Group of New Jersey, the Philadelphia Area Computer 
Society, and the Trenton State Computer Club. Hobbyists come from all across the northeastern 
USA to attend the event, where bargains on surplus gear are in abundance. Both flea market spots 
and admission are $5. There are also indoor commercial exhibitors, forums, talks, seminars, and 
user-group meetings. For information call (609) 771-2478 or write TCF, Trenton State College, 
Trenton NJ 08625. 

NASA SHOPPING FOR A SUPERCOMPUTER: The National Aeronautics and Space Administration 
(NASA) is looking for a supercomputer-a numerical aerodynamic simulator-to perform wind
tunnel simulation. They have set a minimum sustained-performance level of one billion floating-point 
operations per second, or one "gigailop. 11 This is 30 to 40 times greater than the performance of 
machines such as the Cray-1 and Control Data Corporation's Cyber 203, \)>'hich are presently con
sidered the most powerful computers in production. 
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8' K EPROMS AV.AJLABLE BY MID-YEAR: 64 K EPROMs (erasable programmable read-only 
memory), organized as 8 K by 8 bytes, ue currently being sampled by Motorola customers. Produc
tion quantities are expected to be shipped by the end of June. Motorola has put the 64 K EPROM in 
a 24-pin package by multiplexing the program supply and chip-enable signals on the same pin. Intel 
and Texas Instruments are believed to be using 28-pin packages for their 64 K EPROMs. 

Meanwhile the supply of 2708 EPROMs (1Kby8 bits) has caught up to demand and prices ue 
now in the $6 range. The demand for 2116 EPROMs (2 K by 8 bits) is still very strong, and hence 
the devices are selling in the $20 to $24 range. 

TI is currently the largest manufacturer of EPROMs with about 38% of sales. Intel is second with 
29%, Fujitsu and Hitachi share third place with 8% each. 

RANDOM RUMORS: At least one printer manufacturer will soon introduce a high-density, dot
matrix printer similar to the Sanders Technology Media 1217 printer (see BYTE News, February 
1979). It will sell for less than $2000 in original equipment manufacturer's (OEM) quantities and it 
will include a sheet feeder. Furthermore, they are promising a printing speed of 400 characters per 
second (cps) in a single-dot-density mode and 150 cps in a word processing mode. Like the Sanders 
Technology printer, the word processing mode will use overlapping dots to produce fully formed 
characters... .It is rumored that Intel will start sampling a 16 K static programmable memory in the 
third or fourth quarter of this year....Sinclair Radionics, of Great Britain, may soon start sampling 
its flat cathode-ray tubes (CRTs). The Sinclair CRT has an electron gun that is parallel to the 
screen. . . .Disk drive designers are starting to talk about the 20 megabyte floppy disk and 200 
megabyte 8-inch Winchester disk. These units are in the product planninq stages now at a number 
of manufacturers....Rumor has it that Burroughs is about to introduce a 5 megabyte 8-inch floppy
disk drive. 

RANDOM NEWS BITS: Shugart Associates' SA450 5~-inch Mini.floppy™ with 500 K byte capacity 
may finally get into full production by late summer. Shugart experienced problems with its previous 
head designs which had a high incidence of media scoring. Shuqart will use a new head design 
developed by and licensed from Tandon Magnetics Corporation. The desiqn employs a fixed "but
ton" head on one side of the disk and a gimballed head on a swing arm on the other side. The 
original Shugart design used two gimballed heads. Shugart hopes to be producing at least 2000 
drives per month by late summer. . . .Dataland of Denmark has introduced a computer system to 
convert a composer's music into a printed score. A special piano keyboard is used to "play in" the 
voices in the score. The camputer processes the input, and sends output to a diqital plotter that 
creates the finished score ready for printing ....Intel is now producing 8 MHz 8086 16-bit 
microprocessors. The previous top speed was 5 MHz....The Department, of Defense (DOD) predicts 
that software-preparation costs will increase from the present $40 per line to $65 per line by 1984. 
Thus software preparation will be 8% of the total US defense budqet-risinq from $6.6 billion in 
1979 to $10.5 billion in 1984....Texas Instruments has introduced an alphanumeric display-driver 
integrated circuit (AC5947) that accepts ASCII character input and drives an 18-segment display 
.... Motorola has introduced opto-isolators with 7.5 kV isolation ratings .... Castle Toy Com
pany is selling a "Superstar Guitar" with a built-in microprocessor. . . . William A Davis, Castro 
Valley, California, has announced a navigational computer that calculates lonqitude and latitude 
positions even if the navigator has no idea where he is. It also can calculate distances between any 
two points on earth and gives true bearing between them. It is accurate to l/lOth of a nautical mile. 

MAIL: I receive a large '1umber of letters each month, ae result of th.ie column. If you write to me and wish a reapoll88, ple~ 
enclose a self-addressed, stamped envelope. 

Sol Llbes 
Amateur Computer Group of New Jersey 
(ACG-NJ) 
1778 Raritan Rd 
Scotch Platna NJ 07076 
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Calculating Filter Capacitor 

Values for Computer 


Power Supplies 

John Thomas 


c/o Hewlett-Packard 

3070 Directors Row 

Memphis TN 38131 
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Figure 1: Schematic diagram of a typical power supply circuit 
containing a step-down transformer, a full-wave bridge rec
tifier, a filter capacitor, and an integrated circuit voltage 
regulator. 

STEP-DOWN 

TRANSFORMER 


EJ11 
LINE 

GROUND 


~ 
Figure 2: Schematic diagram of the power supply without 
capacitor or regulator. This circuit produces the output voltage 
waveform shown in figure 3. ' 

Typically there are four functional elements in a 
homebrew computer power supply. These elements are: 
the transformer, fulJ-wave bridge rectifier, filter 
capacitor, and one or more integrated circuit voltage 
regulators as shown in figure 1. Experience has shown 
that most homebrewers have little difficulty in choosing 
any of the components, except when it comes to finding 
the value of the filter capacitor. Then they must resort to 
methods of multiple approximation, charts and graphs, 
or the better known and widely used method of trial and 
error. The following information will simplify the pro
cess of finding the smallest value of capacitance that will 
work in the circuit. 

Equation 1 gives the formula used to calculate the 
capacitor value: 

1 + 1 , ( Vmin ) ][ 2...f arcsm 4{c... ,n = 	 ,,,_'---""'-==-· ....x -=---"---"-'-----'--==v 
v..._ - v...,n 	 (1) 

where: f 	 the power-line frequency in hertz 
the value of the peak positivev'""" 
voltage applied to the capacitor 
under the worst conditions (eg: 
highest operating temperature, 
greatest current, lowest power-line 
voltage) 
the absolute minimum voltage 
allowable at the input of the voltage 
regulator 
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INTE~TEC 
DATA 
SYS"EMS 

64K 
ONLY 

$2995 
32K $2795 

Mo'llt lh.Dn an ln tolhgent terminal, lhe SuporBrain ou1performs many other 
S)'.ll11tms cos11ng lhtee to llve !Imes as much. Endowed wllh a hehy amount ol 
available sol1 waro (BASIC, FOR TRAN, COBOL), Iha Supor8r11in Is ready 10 
take on your tough.Mt assignment You name ill General Ledger, Accounts 
Rocelvabre. Payroll. Inventory or Word Processing. . .the SuperBrain handles 

au or •hem with.... NOw IN STOCK 
FEATURES INCLUDE: 

• lwo duill·Clenslt)' m1n1llopp1es with 320K bylM or disk storage 
• 64K o' RAM 10 handle even lhe most sophisticated programs 
• a CPJM Disk. OptHat1ng System with a hioh-powered text ethtor. 

assomble• and debugger 

AVAILABLE SOFTWARE• Account1 Recelvable/Payoble $12598 
• G1neral Led~r $125 •Payroll wflh coat accounting $125 
• Word1t1r $500 • Selector tlt · C2 $395 • M Basic-110 $350 
• CBASIC·2 $125 • M Buie Complier $400. 

11 Megabyte \_.._.=;;;.-,,._:=:= 

SALE! 
COM PU COLOR 
16K $2195NOW $1695 

Hard Disk 
For Apple 
$ 4995 

~~~,~~c!n?a in~~~~syst e~i ~~~S~~oa!g~i? .., E""
BASIC 1n ROM, fuH ASC.I I keyboard in a lighl weigh t moldod carrying case. I' 
Features Include: 
• auto·slart ROM • Hi·Aes graphics and 15 color vicfeo output 
• E.Jcpanefabre 10 '8K . 

Supertalker ... ......... S279 Mlcromodem .. . ........ $379 
Dlsk . . . . . .. . . .. . . . . .. . 595 Superterm (24 x 60) . . . . . • 395 
Add·on Disk .. . ... . .. . .. 495 Speechlab .. .. .. .. . • .. . 229 
Pascal Card. . . . . . . . . . . . 495 Communication Card . . . . 225 
Business Sollware . . . . . . 625 Modem . . . . . . • . . . . . . . . . 200 
Monllor . . . . . . . . . . . . . . . 159 Graphics Printer .. .. .... 595 
Prlnler Card ............ 160 Graphics Tablet . . . . . . . . 795 

Only$949 
,.-·-;,';"'"'""'-,,. ··~ 

D 

ATARl800 
Personal computer 

- . . - - -_...· -· ....... - -. - ·-:::. 

ATARl400 
Personal Computer 

:. 

THE 
KRAM-Keired R•ndom Acceaa Method- The new, 
uttra·lesl acceu method t0< the PET Diak, provide• keyed 
rolrtewaValorege ol data, ln either dlrecl or cequenUal 

·····---~ mode, by either lull or partial key v1lue1. Written In 6502IMAGINATION MACHINE by APF machlnecode. EllmlnatHlheneedlor "Sorl~~~~l~";~:iis 

PRICE BREAKALL 
FOR ONLY $595 

lrncludes all these Features: ,& 

ANDERSON JACOBSON Parallel g 641 110 Terminal Ideal for $1130 
;: ord processing and • 

small businesses. Serial 
•14KD11kBaolc fup to4 dl1k1) • 9K u..rRAM 
expondable to 17K • 8 Colora H~Rea. (256 x 192) 
Music Synthellzer • Dlgltal Catoellt with 
Microphone I Speaker• Bu Ill In RF Modulalor 
•Full sized Keyboard • 2 Joy Sllck1 & NumencPad1. 

RADIO SHACK • PET • SORCERER • 
APPLE • COMPUCOLOR • ETC. 
PRINTERS • PRINTERS • PRINTERS 

• ASCII Code $1230 
15 CPS Printout 
High Quality Selectric Printing 

• Reliable heavy duty mechanism 
Completely Refurbished by A.J. 

• Service In 15 Major Cities 

FREE 
$35 ol Software 
with purchase 
ol any computer 
on this page. 

i. jMin Credit Card 
. _ ~ Order $75 

~ 
~ 

Open 
Mon.-Fri. 

10-6 
Sat. 10-4 

NY res1dPmS <sOd 811 0 :!.ales la :.. 
• Same o.-..,. sh1rmen1 on prepa10 ano 
credit card orde1s • Ado S~ sh1pp1ng 
to1 c:>mPulO•S. SJ lot t'\Oa(dS 
$1 each casseue 18J)&. 
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Figure 3: The voltage waveform produced by the circuit of 
figure 2. The output of the rectifier stage of the supply is a 
pulsating current with only positive polarity. 

i..,"" 	 the maximum average current 
drawn during any one-quarter seg
ment of a power-line cycle 

C..,1• 	 the capacitance in farads; this is the 
minimum value that will meet the 
V.., 1,. specification 

Those who are familiar with the above symbols and the 
effects of the circuit elements on the corresponding com
ponent values need read no further. However, anyone 
wishing to have a better description of V......, V.., ,,., i......, 
and how to choose appropriate values, should read on. 

Where the Formula Comes From 
If the capacitor and voltage regulator are removed 

from the power supply in figure l, the circuit of figure 2 
remains. The circuit has an output-voltage waveform 
resembling that shown in figure 3. The waveform pro
duced emulates the absolute value function of a sine 
curve. With the capacitor and regulator replaced so that 
the circuit is once again as shown in figure 1, the voltage 
across the capacitor will appear as shown in figure 4. 
Thus the capacitor has a smoothing-out effect on the 
waveform in figure 3. As shown in figure 4, the voltage 
across the capacitor follows the waveform of figure 3 
while charging. When discharging, the voltage falls down 
to a value V..,1,.. This value is the lowest voltage permissi
ble as input into the voltage regulator, such that the 
regulator can still function properly. V..,,,. should typical
ly be about 2 V greater than the regulator-ouput voltage. 

The capacitor formula is derived using the definition of 
capacitance found in 
theory: 

i = C dv(t) 
dt 

almost any book on network 

(2) 

where: i = current in amperes 
v = voltage in volts 
t = time in seconds 

and: C = capacitance in farads 
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Figure 4: Addition of a capacitor to the circuit has this effect on 
the output waveform. The capacitor smooths the humps in the 
waveform; an almost constant DC voltage with a small fluctua
tion (ripple) is presented to the voltage regulator stage of the 
power supply. 

Figures 3 and 4 were produced on a Hewlett-Packard 9872A 
plotter controlled by a Hewlett-Packard 9845A desk-top com
puter. 

This equation may be simplified by assuming that the 
current, i, is constant. This assumed value of current is 
the sum of currents drawn by the computer and the 
voltage regulator. If the current is not constant, it must 
be equal to the maximum average current drawn during 
any one-quarter segment of a power-line cycle. Once the 
current i is chosen and assumed constant, equation 2 can 
be simplified to give equation 3: 

where: 

c = i..,..,, td 
V, (3) 

i.., ... = 	 the maximum average current 
discharging the capacitor during 
any one-quarter segment of a 
power-line cycle, 

t4 = the capacitor discharge time (see 
figure 4), and 

V, = the ripple voltage, V.., .... - V.,. ,. 

The time t 4 over which the capacitor discharges can be 
broken into two parts, t1 and t2 , as shown in figure 4. The 
time t1 is the interval in which the sine waveform is 
decreasing, and is equal to one-fourth of the power-line 
frequency period. The time t2 is the time required for the 
sine wave to go from 0 to V..,," . For a power-line fre
quency off, the total capacitor discharge time, td. is given 
by equation 4: 

1t, = 
4f 

1 - t1 = -- arcsm• ( Vmln) 

27rf Vmaz 
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ASClllBAUDOT, 
STANDALONE 

C t COMPLETEompu er FORONLY ... 

Terminal s14995 

The Nmonics ASCll / BAUDOT Compum Terminal Kil is a 
microproccssor-conuollc:d, stand alont kcyboard/ 1crminal 
rcquring no computer memory or soflwarc. It allows 1hc use of 
ei thrr a 64. or 32 characrcr by 16 line proressional display for
mal wirh sclccroblc baud rate, RS232-C or 20 ma. ourput, run 
cursor conirol and 1S ohm composite video outpul . 

The keyboa rd follows the saandard typcwrilcr configuration 
and generates the en tire 128 charac ter ASCII upper/ lower case: 
sci wi th 96 prinrablt characters. Features include onboard 
rcgularors, sclccrablc pariry. shirr lock key, alpha lock jumper , 
a drive capabilil)' or one TTY load, and rhc abiliry 10 mare 
dircc1ly wilh 3lmost a.ny computer, including the new Ex· 
plorcr/ 8l and ELF produces by Ncrronics. 

The Compuler Terminal requires no 1/ 0 mapping and 
includes lk of memory, characrcr gcneraror, 2 key rollover, 
processor controlkd cursor control , parallel ASCII / BA UDOT 
10 serial conversion and seria l 10 video processing- folly 
crysta l conrrolled for superb accuracy. PC boards arc the 
highest qualhy glass epoxy for the ult imate in reliabi lity and 
long lift . 

VIDEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Compurer Terminal is rhe micro

processor-controlled Nctronics Video Display Board (YID) 
which allows 1he terminal to u1ilizc either a paralJel ASCII or 
BAU DOT signal source. The VID converts 1he parallel dora 10 
serial du<> which i5 then formaued 10 cirher RS232-C or 20 ma. 
currcn1 Joop ourput, which can be connected to the seria l 1/ 0 
on your computer or 01hcr interface, I.e., Modem . 

When connected to a computer. the computer must echo the 
characlcr received . This dara is received by the VID which 
processes 1hc information, converting to dota 10 video suitable 
10 be displayed on a TV sc't tusing an RF modularor) or on a 
vide-o mon itor . The VID genera1cs 1.he cursor, horizontal and 
vertical S)'nt pulses and performs rhe housckttping rclarivc 10 
which character and where il is to be displayed on the screen. 

Video Onlpul: / ,J Pl P into 75 ohm (EIA RS-170) • Baud Race: 
110 and JOO ASCII • Ourputs: RS2J2·C or 20 mo. current loop 
• ASCII Char11c1cr Set: 128 printable characters-

BA UDO hanl<ltr Stt: A DE 
RS TU V W X Y Z ·?: • JS# ( ) . , 9014 ! J 7 ; 216 8 • 
Cursor Modes: Home, Backspace, Horizontal Tab, line Feed. 
Vtrtica/ Tab, Carriage Return. Two special cursor .sequenus 
are provided for absolute and relative X-Y cursor addresslng • 

ursor Control: Erase, End of line, Erase of Screen, Form 
Feed. Deltte • Monllor Oper11tlon : JO or 60H: (jumper 
selecroble. 

ConUnenlJI U.S.A. Credll Card Buyers Outside ConnecUcul 

CALL TOLL FREE 800-243-7428 
r - To Order From Connec1icu1Or For Technical _., 

Assislance , Etc . Call (203) 354-9375 

I elronlcs R&D Lid., Dept . PE-9 
333 Litchfield Road, New Milford, CT 06776

I Please send the items chtcked below
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D Ntlronlcs Sland Alone ASCII Ke)bOard / Computer 

Trnnlnal Kii , St49.95 plus $3 .00 poSlagc & handling. 

I 0 D'lun tul Cablnel for Nctronics Keyboard/ Termi
nal In Blue/ Black Finish, $19.95 plus S2 .SO posrage 

I 
and handling. 

D Video Olsplay Board Kii alone (less keybc;ard). $&9.95 

I 
plus U posragr & handl ing . 

D 12" Video Moni tor (10 MHz bandwidrh) fully asscm

1 
bled and rested, $139.95 plus SS posrage and handling. 

0 RF Modulalor Kit (10 use your TV sci for a monitor) , 

I 
S&.95 posrpaid . 

0 S •mp Powrr upply Kii ln D~luxe S1ecl Cabinet 

I 
(± 8VDC @ 5 amps, plus 6-8 VAC), SJ9.95 plus S2 
posragc & handling. 

I 
Toral Enclosed (Conn . res . add sales ra.•) S 
Dy-

l 
0 Personal Chc<k D Cashiers C heck/ Money Order 
D Visa D MaslcrCharge(Bankl ____ )

I Acct . r 

I 
Signaturc _________ ~p. Dare _ _ _ 

PrintI Nam• ----------------~ 
I Address

I City __________________ 

I State _______ Zip 
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Start Computing For Just S129.95WithAn 
8085-Based Prolessional Computer Kit

Explorer/85 
100% compatible with all 8080A and 

8085 software & development tools ! 


registers . . . siiig lc step wi lh rtgis1er display al each break poinl 
No matter what your future computing plans may . _. go to execu tio n address. Level ..A" in the Hex Version 

be, Level "A "- at S/19.95-1.< your starting point. makes a pcrfec1 con1r0Uer for indust ria l application.sand can 
be programmed using rhe Netronics HCJC Keypad/ Display.Starting at just S/19.95 /or a Level 11A •• opera/Int system, 

you can no .., build tht ~zacl computer )!OU want. Explortr/85 Hex Keypad/Display 
can bt your btgln11tr's sysum, OEM controller, or /BM Specifications 
formatud 8" disk smDll buslnUJ system...~t you'r~ n~v~r Calcularor type keypad wirh 24 
forced to sp~nd a penny for a compontnt or /eatuu you don't syslem defined and 16 user 
want and you can ix{HJnd In Smflll, affordable sttps! dcr.ned keys. 6 digi1 calcularor 

Now, for jusr $129.95, you can own !he rirsl level or a rully lype display which displays rull 
expandable computer with professional i:apabil itics-a com· address plus da1a as well as 
purer which fcarures 1he advanced lnrcl 8085 cpu, thereby Hex Keypad/ D isplay. register and ,slatu.s informa1ion . 
giving you l'tmnediate access IQ aJ/ software and development Level "B" Specificationstools that exist for both the 808j and its 8080A predecessor 
(they arr 100% sof1ware compatible}- • compurer which Level"B" provides !he S-100 signols plus buffers/ drivers 10 
fea1ures onboard S-100 bus expnnsion- plus instan1 con..,er  support up 10 six S- 100 bus boards and includes: address 
sion 10 mass srorage disk memory wirh eirhcr l · l / 4" diskeues decoding for onboard 4k RAM expansion sclccr-ablc in 
or Handard IBM -formillle!d 8" disks. 4k b locks. . .address decoding for onboa rd 8k EPROM expan· 

For jusr Sl29.9l (plus !he COS! ora power supply, keyboard/ sion selccra ble in 8k blocks . .. address a nd dara bus drivers for 
lcnninal and RF modula1or , if you don'I have them already), onboard expansion . .. wail state generator (jumper selectable), 

Explorer/ Bl Im you begin compurlng on a signiricanl level .. . to allow the use of s.lowcr mem ories . .. two separate S voh 
applying the principles discussed Jn leading computer maga regularors. 

zines . . .dtveloping "stare of 1hc rn" compurer solurions for Level "C" Speclflcallons 
both 1hc indus1rial nnd leisure cm·l ronmenl. Level 11 C" expands Explorer'!. 
Level " A" Specifications motherboard with a card cage, 
Explorer/ 8S's LC''lo'CI "A" system fro.lures 1h e advanced lntd allowing you to plug up to six 
8085 cpu, an 8355 ROM wirh 2k delu.•e moniror/ operaring S-100 ca rds direcrly in ro rho 
sysrem , a nd a n BISS ROM-1 / 0-all on a si ngle morhcrboord Explorer/B< with L , / modrhcrboard.I Borh .cagde' a_ndd 
with room for RAM/ ROM / PROM / EPROM and S-100 ex- , car s arr nrar Ycon1e 1nc '"" t 
pansion, plus generous prorotyping space. "C"cardr:oge. Explorer 's deluxe Sleel cabinet . 

(Level ••A" mokos a pcrfrcl O EM conlroll•r for lndusrrtal Level "C" includes a sheer metal supersrructurr, a S-card gold 
appllcarlons and is a•ollable 	In 1 spcclil H.. Versio n which placed S-100 cxrcnsion PC board which plugs inro rhe morhrr· 

can br pro8rammrd us in g board . Just add requ ired numbtr ~!' S· IOO conncc1ors 
rh• N•lronlcs Hex Keypad/ Level "0 " Specif ications 
l>lspl1y .) Level " D" provides 4k or RAM , power supply rcgular ion , 
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(DB2S) connector for 1crminal 0000 10 EFFF in 4k blocks. 
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o E•plor1"/ B5 L<vrl "A" Kil (Ht• p&h . Disk Drive. SJ9.95 plus S2 p&h . 

Version). 5 129.95 plus SJ p&h. O Power Supply Kii ( :t 8V@ s amps) 0 .lklun Cue for Norrh Sia r Disk1

0 Bk M.lcrosofl BAS IC on casscue in deluxe steel cabinet, $39.95 plus S2 Drive. $39.95 plus S2 p&h . 
 I 
rape, 564.95 posrpaid. p&ll . 0 EllJl<rtmenler's Pak (sec above), 
0 Bk Mlcroso lc BASIC In ROM Ki i O Gold Pl11<d S-100 Bus Connectors, $199.90 postpaid . I 
(requires Levels " B, " " D," and "E"), $4.85 each, postpaid . 0 Studenl Pak (stt abovr). SJ l9.BS 
$99.95 plus S2 p&h. O RF Modulato r Ki t (allows you 10 postpaid. I 
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U.S. ROBOTICS, INC. 

""" ~• 132 columns 
• 10. 12. 13.2. 16.5 

characters/ inch 
• 2. 3. 4. 6. 8 or 12 lines/ inch 
• Optiona l tractor feed 

Teletype 
Model 43 KSR 

$1049.00 
• 11 0 or 300 baud 
• AS232C/ ASCl l 
• Pin feed/8 1//' H x 11 " W 

paper 1s perfect for fi ling 
and copy 1n . 

• Sh 1frlock Key 
• Print Key 
• Inlegrated Numeric Pad 
• Ed it ing Functions 
• Extremely Compact : 

15"' W x 19"' 0 x 14" H 
• Silent fan-free operation 

PENRIL 300/1200 
MODEM 

Originate/Auto-Answer 
$799.00 

• AS232 
• Fu ll duplex over voi ce 

grade phone lines 
• 1 year warranty 
• Stand alone 

LA34 
DECwriter IV 

$1199.00 
• 11 O or 300 baud 
• RS232C /ASCll 
• Frict ion feed/ up to 15"' wide 

paper 
• 9x7 dot matrix . impact 

printing 
• Upper/ lower case 

I '1 ~ 

• 132 columns 
• Upper/lower case. true 

descenders 
• Dot mat ri x. im pact print ing 

The 550 BANTAM 
from Perkin-Elmer 

$799.00 
All the features of the 

Hazeltine 1400 & 
LSI ADM-3A plus 

• Upper/Lower Case 
• 7x 10 Charact er Matrix 
• White or Black Characters 
• Transparent Mode 
• Addresable Cu rsor 
• Tab Funct ion 
• Backspace Key 

• 0-300 or 1200 baud 
• Bell 212A & 103/ 113 

compat ibl e 
• FCC certif ied for direct 

connecti on to phone lines 
via RJ 11C voi ce jack 
(s tandard ex tension 
phone jack) 

USR-300 Series 

Acoustic Coupler 
$159.00 

• 0-300 Baud 
• Be ll 103/113 compati bl e 
• Stand Alone 
• RS232 
• 1 Year Warran ty 
• C rystal Controlled 
• State of the A rt LSI circuitry 
• 5 stage active fi lters 

USR-330 
Originate/ 

Auto-Answer 

~-. \ · · =~~ Modem 
$339.00 

FCC cert if ied for direct 
con nection to phone lines via 
standard ex tension phone 
Jack. 

USR-320 
Auto-Answer Modem 

$319.00 

U.S. ROBOTICS, INC. 
1035 W. LAKE ST. 

Sales c:H1c:.o.cm , ILL . 60607(312) 733-0497 

General Offices (312) 733 -0498 
Service (31 2) 733-0499 

or: 

(4) 

After substituting for td and V, in equation 3, the final 
cookbook formula given in equation 1 is obtained . 

Design Example 
As an example, suppose that a microcomputer board 

requires a 5 V supply to deliver 3 A . Assume tha t Vm.,. 
under the worst-case conditions is found to be 14.8 V and 
that the integrated circuit voltage regulator requirements 
set Vm•• to be 8.0 V. (The values for Vm....., V.,, ,. , and im.., 
were taken from chapter 8, page 9 of the Voltage 
Regulator Handbook by National Semiconductor. The 
value calculated in the handbook was 2400 µ.F .) 

1 
Cm,• = 3 A[ 4(60 Hz) + 271"(6~ Hz) arcsin(l!f-~) 1 

14.8 v- 8.0 v 

therefore: 

C,"'" = 2500µ.F 

Some Dangers to Watch Out For 
In all of the discussion so far, it has been assumed that 

the capacitor can tolerate any ripple voltage . This is 
simply not so. Ripple voltages cause the capacitor to heat 
up inside. If the ripple voltage is too high, the capacitor 
can become too hot and explode. The value of Vm ..... may 
have to be decreased to meet capacitor ripple voltage 
requirements . Consult the manufacturer's specifications 
for the capacitor's maximum ripple voltages and / or cur
rents. Also, carefully check the tolerances for the value of 
the capacitor. 

Also, care must be taken not to choose too high a value 
of Vmo•· Transformer-winding resistance, diode-voltage 
drops, diode capacitance, and low power-line voltage are 
some of the factors that must be considered when choos
ing the value of V..,... . Setting Vm ... too high will result in 
C..,1• being too small . 

Conclusion 
Use of the formula is a fast and accurate method of 

finding filter capacitor values. Careful choice of V..,.,., 
Vm;. , i.,,a., and quality components will produce a power 
supply which will provide good performance.• 

The author wishes to thank Mr Scott Eanes of 

Hewlett-Packard for his assistance in producing the 

graphs for this article. 
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SMOKE SIGNAL BROADCASTING 

Presents 

3 Powerful New SS-50/SS-SOC Boards 


The new DCB-4 is a truly state-of-the-art develop
ment which allows up to 366K bytes to be stored 
on a single 51/." disk and has these outstanding 
features: 

• 	 Up to four 51/. "and four 8" drives can be 
handled in t he same system with a user de 
finable logical un it table . (DOS680 w ill be 
compatible with future hard disk systems) . 

• 	 Under software control, the user can select 
the following for any drive : 
-{;'( Single sided or double sided operation. 
tr Single density or double density data . 
ti 5 ~ " or 8". 
tr Stepping Rate . 
tr 40 track or 35 track density on doubl e 

sided 51/." drives . 
1':r User can select the system boot configu · 

ration . 
• 	 Occupies only 16 bytes of memory space 

IF760-F76F standard). User selectable to any 
16 byte address space. 

• 	 Can read and write a single sector by itself. 
On -board butter memory allows full inter· 
rupt capab ility in interrupt driven systems . 
Once data transfer has been initiated, no 
more processor time is required . 

• 	 Contains extended decoding circuitry for ex· 
tended addressing per SS- 50C bus which 
can be enabled by an option jumper. 

• 	 SSB provides a means for copying software 
written by older versions of DOS68 to be 
read by DOS68D. All new media formatted 
by DOS68D can be read by all older versions 
of DOS68 . DOS68 is SSB's 6800 disk opera
ting system . 

• 	 Track 0 of side 0 is recorded in single den
sity per IBM standard . 

• 	 Phase-locked-loop assures h ighest data inte· 
grity attainab le. 

All of these features are avai lable for immediate 
delivery on one standard 5 Y." x 9" 50 pin SS-50/ 
SS- 50C card for only $449.00. The price includes 
DOS68D version 5.1, MONITOR object code on 
diskette, and a manual with the source I isting . 

· SCB-69 
Super Computer Board 

6809CPU Board 
$299.00 

The most versatile 6809 CPU Board on 
the market is now available from 
Smoke Signal Broadcasting and has the 
following features: 

• 	 Standard 2 MHz operation. 
• 	 20 bit address generation for up 

to 1 Mbyte of memory. Uses an 
improved address translation RAM 
wh ich is compatible with present 
extended addressing schemes yet 
requires much less overhead when 
used in mult i-user systems . 

• 	 All on-board devices can be switch 
selected to occupy any or all ex 
tended pages. Any on -board device 
may be disabled and its memory 
space is then availab le for exter 
nal memory. 

• 	 Standard real-time clock (time
of-day, day-of-week, day-of
month) with battery back up ca
pable of generating programmable 
interrupts . 

• 	 Up to 20K of EPROM can be in
stal led on the CPU Board. 

• 	 Standard 1 K of RAM on board . 
• 	 Includes improved 6809 Mon itor 

(and source I isting). 
• 	 Conta ins an FPLA for decoding 

EPROM address and optional de
vices . Switches are used to select 
2K/4K EPROM and Fast/Slow 1/0. 

• 	 Contains provision for optional 
9511 /9512 floating point pro
cessor . 

• 	 NM I line is user se lectable to work 
with either SS- 50 or SS- 50C 
busses. 

Pr ice for the new SCB-69 is only 
$299.00 for an assembled, burned-in 
ful ly tested board. 

M-32-X 

32K 


Memory Board 

$539. 00 $439. 00 


The first and best 32K 
Static Ram Board on stan
dard size (5%" x 9") 
SS- 50/SS-50C Bus Cir 
cuit Card is made by 
Smoke Signal. 

• 	 swi'tch selectable to 
any 4K boundary . 

• 	 Any 4K block may be 
switch enabled or dis 
abled. 

• 	 Fully compatible with 
SS-50C extended ad 
dressing (allows mem 
ory decoding up to 
1 Mbyte) . 

• 	 Extended addressing 
capability may be 
switched off for com 
patibility with SS-50 
systems. 

• 	 Gold Bus Connectors 
for high reliability . 

• 	 Guaranteed 2MH z op
eration (tested at 2.2 
MHz). 

• 	 Low power consump
tion - 8 volts at 
2.4 amps typical. 

M- 32-X 32K Memory 
Board is priced at 
$539.00 . 

M- 24- X 24K Memory 
Board expandable to 32K, 
is $439.00 . 

And our M- 16- X 16K 
board is back to the old 
price of $299.00. 



A Graphics 

Text Editor for Music 


Part 1: Structure of the Editor 

This two-part article describes the 
design of a musical text editor which 
could be implemented on a home 
computer graphics system. It is in
tended to be an overview of the basic 
design (part 1), along with the essen
tial algorithms (part 2) . A complete 
description of the system would take 
too much space. The editor allows a 
user to input a score of music and 
make corrections or modifications to 
it. The program stores the score, 
alters it according to the commands 
of the user, and displays the music on 
a graphics screen . All formatting, 
staffing and arranging of the score on 
the screen is done automatically by 
the program. Using the editor re
quires no special skills or knowledge. 
Before discussing the editor, it might 
be helpful to review musical notation . 

Musical Notation 
Written music is one of the most 

complex languages that man has in-

About the Author 
Randolph Nelson has a background both in 
music and in computer science. He studied 
clarinet fo r 15 years. and wavered between tl1e 
two fields before deciding to complete a 
master's degree in computer work. Now he is 
study ing for a Pli D in computer communica
tion networks at UCLA. 

124 April 1980 © BYTE Pub lications Inc 

Randolph Nelson 

2039 W Artesia Blvd 


Apt 121 

Torrance CA 90504 


vented. Its notation rivals mathe
matics in the diversity of its symbols 
and the richness of its expression . I 
can only hope to provide those 
readers not familiar with reading 
music with an appreciation of the 
problems that must be solved by the 
editor in storing and displaying this 
complex language. During the follow
ing discussion the reader should con
sult the accompanying tables and 
figures. 

A score of music consists of a se
quence of pages much like a book. A 
page contains several staffs, each con
sisting of five parallel horizontal lines 
stacked on the page. These are called 
lines of music; at the beginning of 
each is a clef sign to signify the pitch 
values of each line of the staff, a key 
signature which denotes any of 
twelve major keys that the music can 
be written in, and a time signature 
consisting of two numerals, one plac
ed on top of the other, much like a 
fraction. The upper numeral denotes 
the number of beats in each measure 
(to be presently defined) and the 
lower numeral denotes which note 
value is to be used as the value of one 
beat. The rest of the line consists of a 
sequence of measures separated by 
bar lines, which are vertical lines on 
the staff. The number of measures in 

each line depends only upon the 
demands of readability. Some 
measures occupy more space than 
others, but all of the bar lines at the 
end of each line are arranged to line 
up in the same manner as the right 
margins on a page of written text (a 
process called right justification ). The 
contents of the measures consist of 
notes, rests, and other symbols . 

Each note consists of an oval area 
which is either filled in with ink or left 
empty, and a stem, which is a straight 
line segment. Associated with each 
note is a pitch and a duration. The 
pitch is indicated by the clef and the 
note's vertical displacement on the 
staff - the higher up the staff, the 
higher the pitch . Notes that have a 
higher pitch than the top line of the 
staff would indicate are positioned on 
small lines (called ledger lines). The 
ledger lines are a temporary continua 
tion of the main staff lines . One can 
thus think of the staff as being many 
parallel lines, of which only five are 
shown. 

The time duration in which a given 
note is to sound is determined by the 
intrinsic relative value given to its 
symbol, the time signature of the par
ticular piece of music, and the tempo 
indicated. To simplify the discussion 
here, assume that a quarter note has a 
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And why not? We have something to brag about! 
In less than eight months, more than five thousand people 
have proudly purchased Word Star™ from over 280 
dealers around the world . 

The reason is simple. Word Star™ is the word processing 
software package for Z-80, 8085 and 8080 microcomputers. 

So go ahead. Call us at (415) 457-8990 for the name of 
your nearest dealer. 

He's got a great deal to brag about, too. 

We've got a lot to brag about. 

MicroPro International Corporation 

1299 4th Street, San Rafael, California 94901 


Telex 340388 Dealer/ Distributor/ O. E. M. inquiries invited. 


Stop by booth 16 at the NCC & Personal Computing Festival in Anaheim so we can brag, brag, brag. 
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GET DIM! 

Kill Morloc The Wizard, the evil master of mayhem and illusion. 

He's threatening the village of Hagedorn and the beautiful maiden 

Imelda. 

She's desperately waiting for you to rescue her and the village. 

But, first, you'll kill Morloc in this exciting and provocative 

REALTIME computer game from Automated Simulations. 

Morloc lives in a 30-room Tower, where his minions and monsters 

do his bidding to create chilling hazards for any intruder. He will 

try to throw a host of them at you-Ogres, The Creeping Crud, 

Fire Elemental, Vampire Bats, Salamanders and his personal Genie. 

The fiend will even resort to his dread Fireballs. And, to avoid 

capture and death, will teleport himself away at crucial moments. 

How will you get Imelda and save Hagedorn? By finding the 

magical treasures in the Tower that you will turn against Morloc. 


1-;iiilllliiiilliiiii;;;;;;;;;;:::=T~h~a~t~i:s,~a~ft~e~r~y~o~u decipher their meaning, 
1... 	 and learn how to use them. 

GET HIM!! And, Imelda 
is yours. So is the entire 
village. 
But, HURRY! You're in 
REALTIME and the inno
cent Imelda is about to 
be violated! 
If you have a 24K PET, 
16K TRS-80, or 48K 
APPLE, you can play the 
exciting "MORLOC'S 
TOWER" and have 
Imelda for your very own. 
Act now. Imelda can't 
hold out much longer. 

HERE'S HOW YOU CAN TOUCH 
YOUR FANTASIES : Ask your dealer or 
rush $14.95 in check or money order to 
Automated Simulations, Dept. MS 
P.O. Box 4232, Mountain View, 

CA 94040. 

Or. call our FANTASY LINE, toll free. 

800·824·7888, Operator 861 to place 

your order and to tell us what other fan · 

tasies you would like to touch. (Cali· 

fornia,call 800·852-7777,0perator 861 . .. 

Alaska and Hawaii, call 800-824·7919, 

Operator 861) . 


~AUTOMATED 
~SIMULATIONS 

- 1°WANuoTiiuCii'MY'FANT;siS.~ - •
"' I R(ush me "MORLOC'S TOWER" for $14.95 I 
"' plus 6% for California residents) 

~ I 	 Payment enclosed Bill my VISA D M.C. O I 
~ 	 Account # Expires :_ _ ~ I 	 I 
~o I GUARANTEE Name 	 I 

If I'm not completely satisfied, 
~ I I will send "MORLOC'S TOWER" back Address I 
~ Lio you in 10 days for a full refund. c·i St z· :..J-	 I y ate _ _ IP 
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value of one beat (ie: that the lower 
numeral in the time signature is 4), 
and relative beat values will be given 
according to this standard. 

Often a small dot is placed after a 
note. This increases the time value of 
the note by half of its original value. 
Dot placement may be done recur
sively; two dots increase the value 
by 314, three dots by %, etc. 

When notes with flags (eighth, six
teenth, and smaller values) occur ad
jacently, they are often grouped 
together by changing the flags into a 
roughly horizontal bar or bars, which 
connect the stems of the notes. These 
bars are properly called beams, or 
ligatures. Each beam represents one 
flag in determining the time value of 
the note. 

Depending upon whether the note 
stems are pointing up or down, the 
beams may be located either above or 
below the notes. Descriptive terms 
that I use are as follows : a group of 
notes connected by a beam is a beam
ing group. Placing the beam above 
the note heads and stems is 
overbeaming. Placing the beam 
below the note heads and stems is 
underbeaming. 

Additional symbols occurring in 
music are sharps, flats, double 
sharps, double flats, and natural 
signs. These may be placed together 
to indicate a key signature, or singly 
(as accidentals) to indicate modifica
tion of pitch for a single note. In the 
latter case, they are placed im
mediately to the left of the note head, 
the oval part of the note .(See table 2.) 

Rests indicate durations during 
which no notes in a given part are 
played (ie: silence). They have a 
duration which is determined only by 
their shape, the time signature, and 
for some types, the number of flags 
they exhibit. Music abounds in 
special symbols that are used to in
dicate the amplitude (ie: volume) of 
the sound, changes in amplitude, the 
speed (ie: tempo) of the music, and 
rhythmic variations. The placement 
of these symbols often depends upon 
the context of the music, and for 
every rule regarding their location 
there are numerous exceptions. 

We do not have space here to 
discuss all of the details of musical 
notation. An exhaustive description 



Let this NewSeries from 

BYTE BOOKSTM answer your 


programming questions 

Programming Tech niques is a ser ies of 

co llected articles concerned with the art and 
science of compu ter programming. The fi rst 
volume in the Programming Techniques 
series is entitled Program Design. The pur
pose of the book is to provide the personal 
computer user with the techniques needed 
to design efficient , effect ive, maintainable 
programs. 
ISBN 0-07-037825-8 Pages: 96 
Price : $6 
Ed it or: Blaise W. Liffick 

Simulation is the second volume in the 
Programming Techniques series. Both 
theoretical and pract ical appl ications are 
included . Particularly stressed is simulation 
of motion, including wave motion and fly 
ing objects, and the use of simu la tion for 
experimentation . 
ISBN 0-07-037826-6 Pages: 126 
Price: S6 
Editor: Bla ise W. Liffick 

Numbers in Theory and Practice is the 
third book in the series. It includes infor
mation of value to both the novice and the 
experienced personal compute r user. The 
mechanics of the binary sys tem are dis
cussed, including software division and 
multip lication, as well as floating point 

Circle 127 on inquiry card. 

numbers, numerical methods, random 
numbers, and the mathemat ics of computer 
graphics. 
ISBN 0-07-037827-4 Pages: 192 
Price: $8.95 
Editor : Blaise W. Liffick 

The 4th volume of the Programming 
Techniques series, Bits and Pieces, covers 
various topics of interest to progra mmers. It 

--------------~----------------------------------------
D _ __ 

Please send 	0 _ __ 
D ___ 
D ___ 

is a collection of the best articles from pas t 
issues of BYTE magazine plus new material 
collected specifically for the series, on sub
jects such as multiprogra mming, stacks, 
in terrupts optimation . and real time 
processing . 
ISBN 0-07-037828-2 Pages: 160 
Price $8.95 
Editor:. Blaise W. Liffick 

copies of Program Design 
cop~es of Simulatio~ . 
copies of Numbers m Theory and Practice 
copies of Bits and Pieces 

Name Ti tl e Company 

Street City 	 State/Province Cede 

D Check enclosed in the amount of $______ 

0 Bill Visa 0 Bill Master Charge 
Card No. Exp. Date ---------

~~Tl Add 75~ per book to cover postage and handling. 

L~[J(J~~-:o_~~-~~~:t:r~~~o~~:-~~~:~s~------------------
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may be found in the book Music 
Notation : A Manual of Modem Prac

Whole Note 	 4 Beats 0 )i
Sixteenth Note 	 1/4 Beat JHalf Note 	 2 Beats 

)i
Thir ty-second Note 1/8 Beat 

Quarter Note 	 1 Beat ~ 
f 

Sixty-fourth Note 1116 Beat ~Eighth Note 	 \12 Beat 

For notes whose duration is not a power of 
2, one indicates the value of the note with an = 
integer and proper staff ing. For example, to 
express a rhythm of three notes to one beat m ~ 
one would write: 	 3 

.JJJ;J;J =fSimilarly, five notes to one-half beat would 
be: 5 

Table 1: The most common musical notes and their duration in beats, where a 
quarter note equals one beat. 

~ 
-e

0 	
t)J 

d 

J "' 
> 

Q 	 m 

J. Ef Ff f
p 

- -

Figure 1: Symbols used in musical notation, shown in their natural habitat, the staff. 
They are as follows: a, treble or G clef; b, key signature of two flats (showing key of B 
flat major or its relative minor key of G minor); c, time signature (indicating four beats 
to a measure with the quarter note receiving one beat); d, bar line; e, whole note on 
leger line below staff; f, whole note on leger lines above staff; g, bass or F clef; h, key 
signature of one sharp (indicating key of G major or E minor); i, whole note; j , half 
note; k, quarter note; I, eighth note (with flag) ; m, sixteenth note (with two flags) ; n , 
dotted half note (receives 150% of its normal time value); o, eighth notes (with beam 
and marked with dots under note head, indicating staccato); p, sixteenth notes (with 
double beam); q, half note with sharp accidental (raising its pitch one semitone) that has 
a fermata above it (indicating a longer time value with performer discretion) ; r, a dotted 
eighth note followed by a sixteenth note (indicated by a broken beam); s, a whole rest ; 
t. a half rest; u, a quarter rest; v , an eighth rest; w, a sixteenth rest . 

128 April 1980 © BYTE Publications Inc 

tice by Gardner Read. Figure 1 shows 
many of the more common symbols 
which are used in the editing system. 

Basic Problems of the Editor 
Now that we have an appreciation 

for the notation we are trying to com
puterize, let us approach the basic 
problems of the editor. There are four 
main problems to be solved: 

• 	 Input How will the user 
translate the score 
into a computer 
readable form 7 

• Data 	 After the score is 
Structures 	 entered, what 

structures will the 
program use to 
store the informa
tion? 

• 	 Commands What commands 
should be provid
ed for the user to 
allow ease in 
editing the score? 

• 	 Output How will the in
ternal encoding of 
the score be final
ly displayed on 
the graphics 
screen? 

I will discuss each of these prob
lems in detail and outline the solu
tions. 

Input 
All input to a computer consists of 

a linear sequence of integers. Our 
problem then consists of finding a 
way to convert a musical score into 
such a sequence. The nature of 
musical notation is two-dimensional, 
with a horizontal component and, 
since symbols can be stacked on top 
of each other, a vertical component. 
Converting this essentially planar 
notation into a linear notation is no 
easy task, and if the user is not to be 
burdened with a complicated input 
format, some way must be found to 
structure the input also to be two
dimensional, and to let an interface 
program convert the input into in
tegers. 

Fortunately there is a specialized 
hardware unit that allows us to do 

Text continued 011 page 132 



Ever_J.body:s making money 
sellin~ microcomputers.

Somebodys going to make money
servicing them. 

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 

Seems like every time you tum around, some
body comes along with a new computer for 
home or business use. And they're beinggobbled 
up to handle tl1ings likepayrolls, billing, inven
tory, and other jobs for businesses of every 
sii.e... to perform household functions like 
budgeting, environmental 1¥terns control, 
indexing recipes, and more. 

Growing Demand for 
Computer Technicians ... 
Learn in Your Spare Time 

Even before tlle microprocessor burst 
upon the scene, the U.S. Department of Labor 
forecast over a 100%increase in job openings for 
tlie decade through 1985. lost of them new 
jobs cre-.ued b)' the expanding worldof the 
computer. RI can train you at home to service 
both microcomputers and their big brothers. 
Train you at your convenience, 11~th clearly 
writlen "bite-size" lessons that you do evening<> 
or weekends without quitting your present job. 
Assemble Your Own Microcomputer 

NRI tmining includes practical experi
ence. You start with meaningful experiments 
building and studying circuits on the NRJ 
DiscoveryLab®Then you build yourown 
test instruments like a transistorized volt-ohm 
meter, CMOS digital frequency counter... equip
ment you learn on, use later in your work. 

And you build yourown microcomput
er, the only one designed for learning. It looks 
and operates like the finest of its kind, actually 
does more than many commercial units. But 
NRI engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 
detecting and correcting problems. I~s the 

tmnsceiver.. .TV/Audio/Video S)'literns Servicing 
with training on the only designed-for-learning 
25" diagonal color TV with state-of-the-art 

kind of "hands-on" training you need lo computerprogmmrning. With more than a 
repair and service units now on the market. million students since 1914, NRI knows how 

Mail Coupon for Free Catalog to give you the most in home training for new 

No SaJesman Will CaJl opportunity. lf coupon has been removed,


Send today for our 100-page, full  write to NRI Schools, 3939 Wisconsin Ave.,

color catalog. It describes NRJ 's new Mi Washington, D.C. 20016. 

crocomputer 'lechnology course in detail , 

shows all equipment, kits, and lesson plans. RUSH FOR FREE CATALOG 

And it also tells about r - - - - - - - - - - - - - - - - - 
other RI courses... NRI Schools 11o<..,....,... .NRI

· McGra..·11111 Continu ing ":<'~i-".....: All c.ueer cour,;es
Coi:nplete.Commuru- Education Cenier "'"iiil ~ appro"ed underm 8111 
Cations With 2-meter • , ~ ~959 \\isconsln A1·enue 1:1f... G. ~ 0 Check for det:uls. 

,.._/ ' IV:1.1 hing1011 , D.C. 20016 , ;. "' .,.i:.,-.. 
.. l• :-...... ;;"!' 

I ... nI .. '. ~l'lt>:ISC check for one frl~ camlog onl) _.. 

I • NO SALESMAN 'l\'lU. CALL ;.- -~~ 


0 Compulor Electronics Including 0 Uigltal Electronics • Electronic 
~Ucrocumputrrs Th<hnolog)' • Basic Elecuonics 

0 TY/Audlo/\1deo S)~lems Serl'ici11g 0 Small Engine Hepalr 
0 Complete Communications Electronics 0 Eleculcal Appliance Sen•lcing 

with CB • FCC IJcenses • Aircr:llt, 0 Autornotll'e Mechanics 
Mobile, Marine F. lectromcs 0 Auto Air Conditioning 

0 CB Sj>eclalists f.ourse 0 Air Condi~onlng, RefngeraUon. & lleatlng 
0 Am:ueur Radio • llasic a11d Ath'3nced Including Solar Technology 

(PIC1S<Prfn1) 

Suter 

C:ll)/S1.t1t/Zlp 

Accrediled by 1he Accredl1i11g Commission of the Na1io11:1I Home Stud)' Council t70-040 



PROUDLY ANNOUNCES THE NEWESTNEECO 
HARDWARE AND SOFTWARE FOR YOUR PET! 

The PET is now a truly sophisticated 
MCrocoop!ler Systems Oivisicx1 Business System with the announcement d.~\...~t"frf4t 0\) of these peripherals and software packages. t;O~·~f.\ 

"" ()~~ .-----P-A_O_O_U_C_T______O_E_S_C_R_IP_T_IO_N____P_R_IC-E---A-VA-l-LA_B_IL-1-TY--.. 

Cl •·· PET 2001-SKN !Large Keys) SK RAM $ 795 IMMEDIATE 
1.,0~~~t.I~'\ 	 PET 2001 - SK SK RAM $ 795 IMMEDIATE 

PET 2001-16KN<Large Keys)16K RAM• $ 995 IMMEDIATE 
PET 2001-32KN (Large Keys)32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATENEW 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY" $1295 IMMEDIATE 

NEW 

-- NEW PET C2N 2nd Cassette $ 95 IMMEDIATE 
'The 16K/32K (large keyboard) unlls do not Include acassette drive.Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit 8K RAM Retrofit available July. 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT· 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

EDUCATORS TAKE NOTICE •
I 

3 Commodore (At least until )2 Commodore NOW 
Computers 	 - Computers Aug. 15th, 1980 

Neeco is pleased to announce a Special Educational Program from Commodore Business 
Machines. Any bona fide school or educational institution will receive one CBMIPET 
Computer absolutely *Free* (direct from Commodore) for every two CBMIPET Com
puters Purchased at retail! 

Contact NEECO for details and ordering information 

EDUCATORS TAKE NOTICE I
• 

PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 

FOR WORD PROCESSING 

NEC IS BEST! 


\ * 55 characters per second output speed 
* Changeable thimble for different typestyles 

1 * Less than 1% warranty malfunction rate 
* IBM quality letter output 
* Dealer inquiries invited 

•Price includes IEEE interface 
to PET. IEEE Port is available $2995 for use with 2040 Dual Disk. 

·The NEC 5530-P ·is the output printer recommended by Commodore for their Word Processing System. 

Mon-Fri 9:30-5:30 MICROAMEBJCA DISTRIBUTING NEECO MasterCharge & 
"Nationwide distributors of Computer Equipment"

679 Highland Ave. Visa Accepted 21 Putnam Street 
Needham, MA (617) 449-1760 Needham, MA 
~1~ T~e~~1~1 02194 	 (617) 449-4310 

THE NEC SPINWRITER 
MODEL 5530-P ( ~~~~;fe~%~1~ET) 

Circle 73 for NEECO Circle 263 for m icroamerica 



NEECO 

PROUDLY 

INTRODUCES 
MUL Tl-CLUSTER 

"Multi User Management System tor 
Commodore CBMIPET* Computers" 

UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040! 

Multi-Cluster 
Model MC800A 

Standard 3 Channels) 

Channel Module 
CM..000 
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Placement of Symbols 
Sharps # 
Flats b Naturals q Double 

sharps X and double flats bb are 
placed immediately to the left of the note: 

Dots . which increase the value of 
the note by 112, are placed to the right of 
the note. 

Tenulo - and stacca to are plac· 
ed immediately below (overbeamed) or 
above (underbeamed) the note. 

Tie and slu r ,...--..., are placed above or 
below the note and occur after any tenuto 
or staccato. 

Accent < is placed above or be low the 
note and occurs alter any slur or tie. 

Fermata r:--.. occurs above the note and 
is placed after any slur or tie. 

We thus have the fo llowing possible arrange· 

ment of symbols for an overbeamed note 

(underbeamed is analogous). 


(dol)(sharp, flat. natura l, double sharp and flat) 

Table 2: Symbols that modify the meaning of notes are placed in various positions 
around the notes. 

Text continued fro m page 128: 

this, called a graphics tablet. It con
sists of a flat board which has sensors 
placed in a cartesian coordinate 
system. Using a pen-sized stylus, one 
of the coordinates from the tablet can 
be designated by placing the stylus on 
the board and pressing. A typical 
way to use the tablet is to prepare a 
template or menu that is placed over 
the board. This template is divided 
into regions, each region representing 
a different command. If a particular 
command, say to edit, occupies the 
area bounded by the X coordinate 
within 100 and 200, and the Y coor
dinate within 300 and 400, the place
ment of the pen at the point (150, 310) 
allows the interface program, with 
two conditional statements, to ascer
tain the command to edit. 

Lest this special hardware unit 
dissuade the reader from continuing, 
I might add that there are a number of 
excellent data tablets on the market 
whose prices are far below previous 
commercial models. One of these is 
the Summagraphics Bit Pad, which 
offers an 11-inch (29 cm) square coor
dinate system with a possible resolu
tion of 0.1 mm. This means that the 
pad can distinguish between 
placements of the stylus that are only 
0.1 mm apart. The capabilities of this 
unit far surpass our needs here. 

Let us now look at a subset of the 
template for the editor (see figure 2). 
The template consists of two main 
areas: the first contains the com
mands and symbols that will be used, 
and the second contains a staff on 
which the notes and symbols of the 
score are placed. A program which 

-
TEN UT O ~ 117'\ ~ p ALL EG RO VIV ACE FORWARD BACKWARD NUL L OIT 

. 
DOT ~ ,..----....., CRESC m ANDAN TE LENTO INSERT DELETE EX IT 

REST 

NOTE 

~ 
x 

< 

bb 
========

DIM 

I 

3 
4 

MODERATE 

RETENEZ 

LARGO 

CHARACTER 

CREA TE 

MEASURE 

DI SPLA Y 

LINE 

EOIT 

PAGE 

Figure 2: Musical template for the editor. The software music editor described in the article uses a data entry tablet with a pen for 
entering musical symbols . The top of the template contains the commands and symbols recognized by the editor, and fhe bottom is 
a musical staff on which the notes and symbols are placed. A program acting as the interface berween the output of the tablet and 
the inp11t to the editor reads the placement of the stylus , converts this into a set of commands, and sends them to the editor in the 
computer. 

132 April 1980 © BYTE Publicotiuns Inc 



---
acts as the interface between the out 1. The score area. In this area is the 

Whole rest 4 Beats ~ 

Half rest 2 Beats 

)
Quarter rest 1 Beat 

Eighth rest 112 Beat i 

Six teen th rest 1/4 Beat :; 

Thirty·second res t 118 Beat s 

Sixty·fourth rest 1/16 Beat u 


Table 3: Rests and their values. 

Crescendo (getting louder) -==== 
Diminuendo (getting seller) ======
Soft p Loud f Medium m and all combina· 
lions ie: mp, medium soft 

Numerous others and written text usually 
in italics. 

Table 4: Otlier symbols. 

9. 	Touch the diminuendo sign and 
the first and last points that bound 
its range. 

10.Touch the bar line at the end of the 
staff to indicate the end of a 
measure. 

The Data Structures 
There are four main data areas in 

the editor, each with different for
mats and methods of access: 

put of the tablet and the input to the 
editor reads the placement of the 
stylus, converts this into an internal 
code, and encodes a set of commands 
that it will eventually send to the 
editor. This interface program also 
handles the sorting and placement of 
all symbols, thus alleviating the user 
from the left-right horizontal input of 
the score. 

The following is the procedure for 
entering a typica l musical score (see 
figure 3) into the computer: 

1. 	Touch the stylus to the treble clef 
sign of the template. This tells the 
program that the measure being 
created starts with a clef. 

2. 	Touch the appropriate position for 
key signature placement. 

3. Touch 	 the time signature com
mand, as appropriate. 

4. Touch the note symbol. This tells 
the interface that the input of notes 
now begins. Everywhere the pen is 
touched on the staff is a place for a 
note until a future command is ac
tivated . 

5. Touch 	 the staff in the correct 
places for the notes indicating both 
time (the horizontal distance using 
the notes on the template as a 
guide) and pitch (the vertical 
placement on the staff). 

6. Touch the sharp sign and touch the 
note that is to receive it as an ac
cidental. 

7. 	Touch the f, mp, and mf signs, and 
touch the staff in the correct 
places. 

8. 	Touch the crescendo sign and the 
first and last points that bound its 
range. 

computer version of the score, 
which is divided into four main 
sections: character, measure, line, 
and page information. Access can 
be made to any of these four sec
tions. 

2. 	The screen area. Data here consists 
of codes that allow the computer 
to easily display the score on the 
screen. Each of these codes causes 
the machine to draw or point to a 
different spot of the graphics 
screen or invoke a routine to draw 
a symbol. There is a mapping pro
gram that takes a measure in score
area format and converts it into 
screen-area format. 

3. 	The work area. When a measure is 
being edited, it is brought into the 
work area from the score area and 
the screen area. All changes to the 
characters occur in the work area. 
There is a mapping from the screen 
(ie: where the user does the editing) 
to the work area , so that any 
changes made appear in both 
places. After editing, the new 
measure is put into a free location 
determined by the free storage 
routines, and the score and screen 
areas are adjusted accordingly. 

4. 	The free area. These areas record 
the locations and lengths of free 
storage area in the score and screen 
areas. Storage routines access this 
area to determine the locations of 
the measures in each of the score 
and screen areas. 

Whenever the user writes a pro
gram, the commitment to the actual 
form of the data should be postponed 
until the last moment. The methods 

i~ 4 J :J J I J. i J I J J J I J~1 J. 

f mp 

I\ 

mt mp 

Figure 3: Section of a typical musical score. The procedure for entering it into the computer by use of the graphics tablet is explained 
in the text. 
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BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

R2 1/0 
2K ROM 
2K RAM 

3 Serial Ports
1 Para:ll el Port 

-WfRED: $295.00 

RACKMOUNT 
, CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

I 

QUALITY MICROCOMPUTER HARDWAR~ 

INDUSTRIAL • EDUCATIONAL • SMALL BUSINESS • PERSONAL 

0 ' 0 

of access should be specified in detail 
before deciding on the actual struc
ture of the information. Once the 
form is decided, the structures should 
be accessed only through routines 
that may be calJed from the pro
cedures of the program. This design 
method is called encapsulating the 
data. Its use is essential if you an
ticipate modifications or changes to 
the way the information is stored. 

The editor has a two-level encap
sulation scheme. The first level con
sists of primitive data operations that 
manipulate the actual data of the 
score, screen, work, and free areas. 
References to the actual data can be 
made only through these primitive 
routines, and it is only for these 
routines that the actual form of the 
data is important. For example, the 
score area is divided into four types 
of data manipulation . Routines for 
character, measure, line, and page 
manipulation are provided. All of the 
primitive routines for manipulating 
characters of a measure are listed 
below: 

GETFCH (Get forward character) 

SPECIALIZING IN 


PUTFCH 

KILLCH 

GETPCH 

PUTPCH 

These are the only routines which 
reference characters of the score area; 
all character manipulations must be 
done via these primitives. For exam-

This routine increments a 
pointer so that it points to 
the next character of the 
measure. 
(Put forward character) 
This routine inserts infor
mation about a new 
character after the current 
pointer. 
(Kill character ) This 
routine deletes the charac
ter presently pointed to. 
The pointer points to the 
next character. 
(Get previous character) 
This routine moves the 
pointer so that it points to 
the previous character. 
GETPCH is the opposite 
of GETFCH. 
(Put previous character) 
This routine inserts a new 
character before the cur
rent pointer. PUTPCH is 
the opposite of PUTFCH. 
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16 KRAM 
FULLY STATIC 
MEMORY 

KIT: $279.00 
WIRED: $310.00 

TT·10 
TABLE TOP 

MAINFRAM ES 

KIT: $340.00 

WIRED: $395.00 
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pie, if the user wishes to edit measure 
5, the editor must first transfer the 
contents of measure 5 to the work 
area . The routine MOVMSR, which 
is in the second level of encapsula
tion, performs this task by making 
calls to the primitive routines 
GETFCH and PUTWRK. PUTWRK 
is a primitive routine for the work 
area that takes a character and inserts 
it after the current work pointer. 
MOVMSR, like all routines in the se
cond level, consists of a sequence of 
calls to the primitive routines of the 
first level. It would appear something 
like: 

1. IF at end of measure THEN exit 
2. GETFCH 
3. PUTWRK 
4. GO TO 1 

There are about 50 first-level 
primitive routines, most of which are 
only a few lines of code, and about 
150 second-level routines in the 
editor. Any changes to the structure 
of the data (eg: changing the way the 
score is stored from a set of arrays to 
a tree) influences only a subset of the 
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$10,000 

Value! 


A Complete 

Business 

System 


only$5995 

lprice includes air freight shipping) 

VECTOR SYSTEM B, complete 
with Vector Mindless Terminal, 
64K of RAM, Dual Floppy Disks 
(630 kilobytes of storage), and 
printer .. . 
so complete, you'll get all cables, box of 10 
floppy disks, and EVEN a box of 3500 shts. 
fanfold paper. 

OVER $3500 OF SOFTWARD 
INCLUDED!!! 

Digital Research's 2.0 CPIM Disk Operating 
System, Microsoft 80 BASIC Interpreter 
AND one of the finest Business Packages 
- from Retail Science's I 

PEACHTREE SOFTWARE 
.-:-- · 

which inclu'des 
I 

• GENERAL LEDGER 
I 

• ACCOUNTS RECEIVABLE 
I 

• ACCOUNTSPAYABLE~--~--.1 

• INVENTORY PlAllfflll 
SllFTWAf1E• PAYROLL 
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Word Processing System (software at 
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processing - up to 5 terminals 
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Third-party maintenance agreements 
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All prices subject to change and all ofiers 
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Clll::J write for free catalog .I 
MiniMicroMart 

1618 James St., Syracuse NY 13203 
(315) 422-4467 TWX 710-541 -0431 

50 primitive routines. Nothing has to 
be altered in the second-level routines 
nor in the procedures that call them. 
Thus, changing the form of the data is 
a relatively easy task . Each data 
structure area has its own primitive 
and second-level routines that per
form all manipulations on them. 

Let me now discuss the actual data 
structures which I chose to use. Since 
I was designing the project using the 
FORTRAN language, arrays were a 
natural choice . For clarity, the 
packed arrays are separated into 
single arrays containing one integer 
each . 

The Score Area 
The score area consists of four sets 

of arrays which are linked together as 
a doubly-linked list. This structure 
allows easy determination of the loca
tion of any measure in the score. I 
will discuss each of these arrays. 

1. The Page Array 
The page array contains a pointer 

(index) to the first line of that page. 
Figure 4 shows that the first page 
starts with line one (always the case) 
and the second page starts with the 
fifth line . Since the number of lines 
per page is determined when the user 
specifies the size of the staff, you 
might think that the array could be 
eliminated with a simple division. In 
the actual design, however, the page 
array also contains information used 
to determine if the page had been 
edited, and would thus need to be 
reformatted. It is included here for 
clarity . 

2. The Line Array 
Each line contains a pointer to the 

page that it belongs to and also to its 
first measure. Also contained is the 
scale factor for the line, which will be 
used when displaying the line on the 
screen. Later we will show the 
algorithm for calculating this factor 
and its use. Figure 4 shows that the 
fifth line belongs to the second page, 
that it starts with the fourteenth 
measure, and that it has a scale factor 
of 1.01. 

3. The Measure Array 
The measure array contains three 

pointers. One points back to the line 
array, one to the first character of the 
measure in the character array, and 

one to the first character that will be 
drawn on the screen in the screen ar
ray. 

4. The Character Array 
All of the information about the 

measure is contained in these arrays . 
The first two elements of these arrays 
are a pointer back to the measure ar
ray and the virtual length of the 
measure (later to be defined and 
calculated). The rest of the array con
tains codes and integers that identify 
the symbol, its X and Y location coor
dinates, and its duration (if it is a note 
or rest). Note that the ordering of the 
measures in the character array is not 
necessarily sequential. The example 
shows that the third measure, loca
tions 35 thru 60, comes between the 
first, 1 thru 20, and the second, 101 
thru 150. The reasons for this will be 
clear when the free area is discussed. 

The doubly linked nature of the 
data allows you to easily answer 
questions concerning the location of 
pages, lines, and measures. For exam
ple, the page and line that contain 
measure 15 can be determined by 
tracing the pointers in measure 15 to 
line 5, and tracing the pointer in line 5 
to page 2 . It is clear that all such ques
tions can be answered in this manner. 
I will show the use of this feature 
when I discuss the commands of the 
editor. 

The Screen Area 
The screen array contains informa

tion used when the score is displayed 
on the screen . Remember that the 
measure array contains a pointer to 
the screen area which identifies the 
screen locations containing the 
characters for that measure. Likewise 
the screen array contains a pointer to 
the measure array. The rest of the in
formation in the screen array consists 
of the Xand Ylocation of a symbol to 
be drawn on the screen, and a code 
which denotes the character to be 
drawn. The editor has a procedure 
that takes all of the information 
about one measure in the character 
array and translates it into the form 
required by the screen array. The 
screen array also has a nonsequential 
placement of measures like the 
character array. 

The Work Area 
The work area contains two sets of 
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Figure 4: Data structure with in the music editor showing the v arious areas and pointers used in the system. The score area consists 
of four arrays linked together as a doubly linked list . Th is allows the user to determine the location of any measure in the score 
easily. The work area consists of two sets of arrays. One set contains information from the character arrays. The other set contains 
information about a measure in screen format. The screen area contains information used when the score is displayed on the screen . 
The free area contains two sets of arrays used to store measures efficiently in the character array and to consolidate fragmen ted free 
areas in storage. 

arrays. One set contains information 
from the character array about a 
measure . The format of this informa
tion is similar to that of the character 
arrays. The other set of arrays con
tains ififor.matioa about a measure in 
~en. ~b. Wh'eJ.1 ed.i:tit\g ·li>li 
®"ea~ a ~w-e, _ ·~he G.ftmge& m · 
@~~ ~I ~ w@ ra_~~-$1, ~~ 
~86~ iG t~ S"f.t>'f'e ~~ be 
iJifitaae ifii ~~-:e~~ llFte IWQ,$ 
are~ ®d a..ils:.i ~ \fl~ s-~re:en a~ ~t:), 
'that dte ae.w ~11e ~.an he 
displayed, 1EO the ~r. Whai:t the \l!S.et 
decides that the measure sho.uld he 
permanent, the contents of the work 
area must be transferred to the 
character and screen arrays with all 
format changes, and the pointers in 
the measure array must be adjusted. 
Placement of the new measure in both 
the character and screen arrays is 
done with a storage allocation pro
cedure that manages the storage in 
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both of these arrays. free arrays. The description for the 
second set of arrays in the free area , 

The Free Area those for the free areas of the screen 
The free area contains two sets of array, is completely analogous. After 

arrays. The first set contains infonna- editing a score for an extended period 
tion about the free ~ee in the Glf time, the ehar~ter a:nd s~en ar
~aracter ~l'· lit ~~f:t.S' 1~~ ~ w'<ti ~ f~~~ W:i!li\1ntatllY 
te ~e fws!l ff!r@wm:-'dQ'f.~~~ ~cl.!~,ll'fea©~~~~~ 
ranm~' ~ttS}(fhe~o$ ~ wru~~fil~.. ~~ate 
w<>t'dse-Ftl\ ~~· ~"1If.'e~~ ~0~@tlte~~~~ 
·~ fl'e~~-:smi~~~ ~~~D~~~~~ 
((ittdi~ted 'by l!l:te ~.):l'k~~ ~~. ~~~®fei~~ 
©ire stat:1~ ab~~: attdl ~~ ~. 
fifteen ~td'.Si, '~· ,~l'ftei; at ina'e)(; 6Vi ~ ~- ~ o'O ti!~~·m_~~ 
'With fot tye:©J:te wotds. lf a ·tfie~-i~ ~taa1scl~f~~~rp1!i'~ 
created or edited and the user wishes 
to make it a permanent part of the 
score, a storage procedure determines 
the length of the measure in the work 
area and then scans the free area for a 
contiguous area of storage that is at 
least that length . It then transfers the 
measure from the work area to that 
location and adjusts the values in the 

lt!l\E! edititlg.• 
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Home control unit for fhe Personal comPUferl 
Interface 11our comPUfer to ffle BSR X-1 oor Sears Home Control S)lstem and control aPPllances. llrnPS. and waU 

switches. 
Oesianed b11 Steve Clarcla. featured In Januar11. 1980 BVTE. 
Assembled and tested Interface. In attractive 8.25 K 6 K 2.5 Inch Plasttc case. wlffl cable and connector for TRS-80* 

kellt>oard or eJCPanslon Interlace. Power SUPPbr. and manual. lncludlnt BASIC llstlnt for slmPle controC routine tor 4K. 
Level II minimum SllSfem. SI 04.95. 

Four 11ear control Proatram. requires eJtPanslon Interlace tor real ftme clock. on BASIC cassette. S19.95. 
PackUe PK 500: BSR X-1 OCommand CoMOle. cordless controller. two lamp modules and one aPPllance module. 

$124.99. 
SeParate Prtces: UC 301 Command Console. S49.95: CC 401 Cordless Remote Controller. S24.99: LM 501 Lamp

M ule. s16.99: AM 60 I APPiiance Module. s16.99: WS 101 Wall Switch Module. s16.99. 
~~) Mole: Your BUSY BOK 111111 nol woril wlttl Ille RMlo SllKJl Home Controller. 11111Pt>ed clown vcl'llon of Ille BSR K·IO.

I ~ ShlPPlnt costs are not Included In S?rlces. 
l~llJt.b To order. call TOLL FREE 1-800-258-1190. (In NH call 873-5144) 

-----6 SOUTH STREET. MILFORD. NH 03055 For more lntormafton. call (603)673-5144. ----- 

TRS-80* COMPUTERS: OUR PRICE 

Level I. 4K $499.00 ·-- ---- ·--- -- -------- $449.00 
Level 11. 4K $619.00 ·-- --------- -------· - $559.00
Level II. 16K. no keypad ___ _____ ____ ___ ___ $669.00 
Level II. 16K. w/keYPad $849.00 _________ s769.00 

EXPANSION INTERFACES: 
EXP. Int•• no RAM $299.00 _________ ___ ___ $269.00 
EXP. Int•• 16K RAM. (NEC) $448.00 ___ ____ $369.00 
ExP. Int•• 32K RAM. (NEC) $597.00 ........ $459.00 

DISK DRIUES: 
Percom. TFD-1 oo. 40--t·racRs1 $3\9'9•. 0D·......~ $! &9.•0lJ 
Percom. Dual TFD-100's $795.00 ••• ~ · ..... $775.00 
Percom. TFD-200. 77-tracks $675.00' .. ~., .. 5625.00 
Percom. Dual TFD-200's S1350.00. __ •• S1250.00$ • 

DISK DRIVE ACESSORIES: 
2-drtve cable for TRS-80* $29.95 ____ _____ $29.00 
4-drlve cable for TRS-80* $39.95._______ _$39.00 
Percom Data SeParator___ ____ _____ __ ___ ___$29.95 
Extender Card $15.95 ____ ___ ___ ___ ____ __ 515.00 

We Buy and Sell Used TRS-80* 

PRINTERS: OUR PRICE 
Centronlcs 730 $999.00 ____ __ __ ___ $846.00 
Centronlcs 753-2 $3196.00 __ ____ _____$2750.00 
Centronlcs 779-2 S1559.00 ~--- --- ---$1064.00 
RS Quick Printer II $219.00 ___ _____ __$197.00 

RS Line Printer Ill S1960.00.~- _____ __ _S1813.00 

LRC 7000+(20.32 or 40 col.) $389. ___$369.00 

LRC 7000+(64 column) $405.00______ $389.00 


PRINTER CABLES: 
QPll to EXP. Int. cable ....... . "" . . .. ~..-e....$19.00 
LRC to TRS-80* cable . ............. u 9 ,.,.., ... $20.00 
730 to TRS-80* cable ..: .. -.... o .....~ ....... . . $29.00 
779 or 753 to TRS-80* cable S35.00p .............. . 


PERIPHERALS: 
Novatlon CAT Modem S199.95...... ~" - $179.00 
RS-232-C Interface Board $99.00••••• . $89.00 
TRS-232 Printer lnterface . ______ $49.95p ___ __ 

Data Dubber_•. -- ---- ----- -•• •• •• •••• ,. •.$49.95 
16K MemorY UP12rade Kif. KeYboard••. $99.00 
I 6K MemorY UPl2rade Kif. E.I•. _.•• ___ . $95.00 
Percom Electric CraYon _______ _____ ___ _$249.95 
Busy Box _•• __ •. -_-- --· __•___ __• ·· ·-- __s104.95 

Ask for our FREE cataloal 
---------- -----------"TRS-80 ll 1 tradc1111ril of Radio Shlct.11111 Talldll Con>.--
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SUPE~BRAIN 
TM 

The Honor Graduate 
32 K RAM UPGRADE 
To 64 K only S250.00 
when purchased wilh a 
Superbroin $2995 
SJS0 .00 separotely 

OEM's ... 
End Users. 
Computer Dealers. 

$2995! 
SuperBrain users get exceptional 
performance for just a fraction of what 
they 'd expect to pay. Standard system 
features include : two double density mini 
floppies with 285 K bytes of disk storage, 
32K of RAM memory to handle even the 
most sophisticated programs, a CP/M Disk 

·superbrain is a registered lrademark or lntertec Data Systems. Operating System with a high powered text 
editor . assembler, debugger and a disk 
lormator. And, with SuperBrain's S-100 bus 
adaptor , you can add all the programming 
power you will ever need ... even a l 0 
megabyte disk! 

SuperBrain 's CP/M operating system boasts 
an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and 
APL. Whatever your application ... General 
Ledger, Accounts Receivable, Payroll, 
Inventory or Word Processing ... SuperBrain 
is tops in its class. But best of all , SuperBrafo 
tackles your toughest jobs for less than one
third the cost of other similar systems. 

You'll appreciate the careful attention given 
to every engineering detail. Standard 
SuperBrain !ea tu res include : a full ASCII 
keyboard with numeric pad and user-pro
grammable function keys. A non-glare, 
dynamically focused. 12-inch CRT for sharp 
images everywhere on the screen . Twin ZBO 
microprocessors to insure efficient data 
transfer to auxiliary peripheral devices. A 
universal RS-232 communications port for 
serial data transmission . And, a single board 
design to make servicing a snap! 

Performance and packaging have never 
been better matched. Your operators will 
appreciate SuperBrain's good looks . You'll 
appreciate SuperBrain's outstanding value. 
Twin Z80A processors, dual double density 
disk drives, and a high resolution CRT 
terminal. All in a single, smart looking , self
contained desktop unit. And, all for a price 
that's sub:itantially less than the competition! 

Make no mistake about it . The freshman 
students in the small systems business can 't 
begin to compete with this year's honor 
graduate. The SuperBrain . The only system 
at the top of its class in price and performance 
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DEALER/OEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTIN 

Mon-Fri 9:30-5:30 MICROAMERICA DISTRIBUTING NEECO MasterCharge & "SuperBrain Dealer/0.E.M. Inquiries invited" 
Visa Accepted 679 Highland Ave. 21 Putnam Street 

Needham, MA Needham, MA 
02194 (617) 449-431002194 (617) 449-1760 

Telex: 951021 Circle 265 for microamericatv'icrocorrµJter Systems Division 
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MORE COLOR. MORE SOUND. 

MORE PERSONAL/BUSINESS POWER. 


Compare the built-in features of 
leading microcomputers with the 
Atari personal computers. And go 
ahead, compare apples and 
oranges. Their most expensive 
against our least expensive: the 
ATARI ® 400"'. 

Start with graphics capabilities . 
The ATARI 400 offers 128 color 
variations. 16 colors in 8 
luminance levels. Plus 29 
keystroke graphics symbols and 8 
graphics modes. All controlled 
from a full 57 key ASCII keyboard. 
With upper and lower case. And 
the system is FCC approved with a 
built-in RF modulator. That's just 
for openers. 

PJ ATARI 

·-- - ----~- ... -..-----· ........ -,_ - ~··· - - ·- ...,. ~ ....
~ 
~-- ... -.. ~ ...... ............. ""'" ~ -· .... ,,-. 

~--

Now, compare sound capabili 
ties. Four separate sound channels 
and a built-in speaker. With the 
optional audio/digital recorder, 
you can add Atari's unique Talk & 
Teach™ Educational System 
cassettes . 

Here's the clincher: Solid state 
(ROM) software. For home 
management, business and enter
tainment. Or just plug in an Atari 
10K BASIC or Assembler language 
cartridge and the full power of the 
computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 
§t a suggested retail of only 
$599.99. 

The ATARI ® 800'~ gives you all 
that and much more. 

User-installable memory to 48K. 
A full-stroke keyboard. 

With a high-speed serial 1/0 port 
that allows you to add a whole 
family of smart peripherals. 
Including up to four individually 
accessible disk drives. And a high 
speed dot-matrix impact printer. 
And , the Ata·ri Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 
$999.99. 

Make your own comparison 
wherever personal computers are 
sold. 

Or, send for a free chart that 
compares the built-in features of 
the ATARI 400 and 800 to other 
leading personal computers. 

Atari promises to be the most popular Personal Computer System of the 
1980's! Feel free to contact us for Atari literature. 

NEECO Customer Sales: Dealer Sales: 

NEECO Mlcroamerlca Distributing 


679 Highland Ave. 679 Highland Ave., Needham, MA 02194 21 Putnum St., Needham, MA 02194 
Needham, MA (617) 449-1760 (617) 449-4310 
00194 

Circle 81 for NEECO Circle 266 for microamerica 
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The Great Race 

and Micro Disk Files 


Horse Race Simulations 

The purpose of this article is to pre
sent a sophisticated horse racing 
game and to demonstrate the use of 
sequential and random access disk 
files . The first part of the article will 
describe the racing simulation, while 
the second part will detail the imple
mentation of disk files, including the 
computer time required for certain 
operations. In addition, the second 
part will illustrate how the horse 
racing model can be utilized without 
using disk files, while limiting the 
memory requirements. 

The Race game was written in 
North Star BASIC for a system 
having an 8080 processor, a video ter
minal, and 32 K bytes of memory . 
The program contains numerous sub
routines, and memory can be saved 
by eliminating some of them. 
However, each deletion of a sub
routine will also cause the loss of one 
of the game's features. 

Listing 1 shows the available free 
memory (19,756 bytes) after loading 
BASIC and before program RACE is 
entered. Once RACE is entered and 
the RUN command is typed, the com
puter begins to solicit information 
that is necessary for the program's 
execution . A random number (the 
sample shows 7 being input) and the 
number of horses in the simulation 
are requested. The number of horses 
can range anywhere from one to 
forty. However, a minimum of four 
horses is necessary to simulate the 
running of most races. In addition, 
the program always uses an even 
number of horses. Therefore, all odd 
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numbered responses are incremented 
by 1. The next entry is for the file 
name containing the data. RACE-D is 
input for the sample run (the setup of 
this file and the file structure will be 
discussed later). 

All of the preliminary data is now 
input and the user is ready to choose 
any one of four possible actions: 0 to 
end, 1 for a list of horses, 2 for 
statistics, or 3 to run a race. In listing 
1, a "1" is input. This causes the free 
memory space to be printed (now 
only 3726 bytes, telling us that the 
program is already occupying 16,030 
bytes of memory), along with a list of 
the horses. An identification number, 
name, races run, races won, races 
placed second, races finished third 
and dollars earned is printed for each 
horse. All results in the sample are 
zero because we started with a blank 
file: RACE-D. 

After printing the requested data, 
the computer branches back to the 
action code selection area . This time a 
race is the desired action and a "3" is 
input. The computer prints the six 
types of races that can be run, the 
possible distances (six to twelve 
furlongs with a furlong equaling Ya of 
a mile), and the maximum number of 
horses: twelve. The minimum num
ber of horses for all types of races is 
four, except for the condition which 
corresponds to a workout, in which 
one horse is the minimum. Historical 
data is maintained for all races except 
workouts. The sample input is 4,8, U, 
corresponding to a maiden race (only 
horses who have never won a race are 

eligible) of eight furlongs, with a 
maximum of twelve horses being 
entered. The computer then branches 
to the automatic horse selection por
tion of the program. This mode is 
always entered for maiden and condi
tioned races and can be optionally 
used for other types of races. 

In the automatic mode, the com
puter selects the horses to be entered 
into the race. The horses with the 
highest earnings-per-race ratio be
tween two user-supplied identifica
tion numbers are selected. There are 
two exceptions: in maiden races only 
nonwinners can be chosen, and for 
handicap races the horses with the 
least earnings-per-race ratio are pick
ed . Listing 1 shows the computer ask
ing for the start and end identification 
numbers for the search and the user 
supplying "0,8". This response offers 
only nine possible horses for the race 
(the horses from identification 
number 0 to number 8). The program 
selects all nine horses, since none 
have ever won, or for that matter 
entered a race. 

A list of the entries is then printed, 
giving the post positions, names, 
weights, odds, and historical data. 
The weights will always be 120 
pounds, with the exception of 
allowance and handicap races where 
the computer calculates weights to 
handicap the horses. The odds are 
given as odds to win against each 
dollar bet. Therefore, odds of $5 pay 
$12 for a successful $2 win bet. 

At this point the user can decide to 
Text continued on page 146 



listing 1: This listing shows a request first for a list of horses, and then calls to start a race. In response to that request, the user must 
specify the type of race, the distance, and the number of horses in the race. Finally, the user must provide the start and end point for a 
search for eligible horses. A list of entries and statistics are then displayed for each horse in the race. Now hit the return key and 
"They're off!" 

! Fl:;:EE <0 > 
19756 

READY 
LOAD f(ACE 
1:;:EADY 
RUN 

RANDOM NLJM ? 7 
:I: OF HDrWES '!' 1 ':> 
FILE : F(ACE ··-D 

1 FOR LIST OF HOJi:SES 
2 FOF\ STATISTIC!3 
~5 FOH 1;-ACE 
0 TO END '!) 1 3/:?,!> 

Ifl NAME '.f; WON l D NAME 1:;,- :n: :1. 2 3 !~ WON 
====================================================~=~================ === = 

0 BLJCl\F'ASSEli: 0 0 () 0 ~>O • l> !:lECli:ETAl:;:IT () () () 0 $(). 

1 DAMASCUS- - 0 0 0 () ~;(). 7 FOOLISH Pl... 0 0 0 0 !~() • 

2 DR FAGEl;o -- 0 0 0 () $0 . B 1:;;LJFF I AN ·- ··· () () () 0 !~() • 

3 RIVA RIDGE 0 0 () () $0. 9 BOl... D F:l.JL.E1:;; 0 0 () 0 !~O • 

4 SUE'S cu1;-L. 0 0 0 0 $0. :I.() GAi... i...ANT MA () 0 0 0 !~ () • 

~) FOREG O--· -·· 0 0 0 0 !Ii(). :l. :t 1:;:0UND TABL. () () () 0 !~ () • 
f(EADY ro f\ETUf\N '? 

1 FDH LIST OF Ho1:;:si:::s 
2 FOli: STATISTICS 
;5 FOf\ li:ACE 
0 TO END '!> 3 3<'>69 

TYPES ARE l = STAKES 2 = Al...l...OWANCE 3 = CONDITIONED 4 = MAIDEN 5 = HANDICAP 6 = WORKOUT 
DISTANCE :::: 6 TO 12 Fl.HU_IJNGS M1~XJMl.JM HOli:Sl:S :·:: :J. :.> 
·rYPE, DISTANCE, HOHSES? 4,9,12 
ID START & ID END SEARCH ? o,e 
POST 1 RUFFJAN--
POST 2 FOOLISH PL 
PDS T 3 SECRETAli:IT 
PO!H 4 FfJf(E GO··· ·- ·-· ··
POST I::" SUE'S Gil;oL~' 
F'ClST 6 F\IVA li:IDGE 
i::·onr 7 DR FAGEli: ······· 
PO!H B DAMASCUS -· ·
POST 9 T:cUCKr·AsSEl1: 

THIS IS A 8 FURLONG MAIDEN HACE WITH A PURSE OF $ 3:1.000 

POST NAME WGH ODDS Rt 1ST 2 ND 3 RD LAf~NINGS 

== === = ===== = = =====~========================~=====~===== 

:I. RUFFIAN ··· ······· :l20 ~; :~i. ()() () () 0 () >I>() • 
2 FOOLISH Pl... 1.20 ~il6.4() () 0 0 0 $0. 
3 SECl;oETAF\IT 120 $4.00 () () () () !~() • 
4 FOREGO-·- --·- 120 !l>:'.'J. 80 () 0 \) () $0. 
5 SUE'S GIRL 120 ~>f18 , f,O () () () () !l>O. 
6 F\IVA 1:;:rnoE 120 !~:'.'i. 00 () () () () $(). 

7 DF~ FAGEl;o- ..- l.20 $4.00 0 () () 0 ~l>O. 

8 DAMASCUS--·- 120 ~(;8. 80 () () 0 0 •1; () • 

9 IllJCKPASSEli: 1.20 ;t;:::;. BO 0 () 0 0 •f>O. 

li:ETl.mN FOR F.:ACE lJli: ANYTHING HJ KIL L. ' ? 
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• • 

• • • 

Listing 2: The running of the first race. The : markings on the track indicate the furlong divisions. The I markings form the finish line. 
The results below the track are printed upon completion of the race, then tl1e newly created data is stored on file RACE-D. 

............... ... •••••••••• . ••••• : 6 ••••• +•+ 

• • c:·.. : ... .. .... ..: ............ 
:~. .. • • • t • • •••••• ...1 ••••••..... .. ........• . ... ... ') .. n•+->•••"'••.c-c-+••••••¥tt » t !4 ++t tttt {. .
• • • • • • • • • • • • • • • • • • • • • + ••••••• • 7. ••••••••• t ••• ~ •••••• ! 39, ... • 4. • • : • • ••••• +2b.<t •• • • • •• ... .. : 2fJ • • • ... 

• 6~392 • • ~=.=; • ••• ••• : •• • ••• + ••• :L 3. 4~5. 
• t 

.. ..........: 17 •• • 
• r... • • f:r7 ..... . ....... • :I. .. ...... 

~ •••• t DAMASCUS·-···· ( :U: f.I) Rl.JFFIAN -········- ( :t l > 

•• t .... SEC l:;;ETAF.: I T ( =I~ 3) FODL.I b H F'l...( :t ~-~) ...... 


FOl:;;EGCJ ··-·..····••H• (:ff: 4) BUE I ;3 [)I r-;:L. (:I: !'.'i) ..... . BLJCl\Pr-1SSEF: <:II: 9) ... + t •••• 

...... DI:;; FAGEl:;; ........ ( :ff: ·7) 
•• 1:nvA r~IDGE ( :U: 6) ....... 

+ ••• ... . ...... ...... ... .... • 2 .4961 •• ...... ......:u.7•. 3. ....• .... .•••••• ~7;.: • • B. ...............
• • :569. ,fl, • •• + •• • ••••••••• •• ••• • 

•••••• •• • : •• :3. ....... ...... . • + ••• • • ..• • :~ • 4 . ... ... ••• 

•••• • • •• • : •• *7 • • •• • • •• • + ... + • " •• • :r • • ..••t••••• .;.• ·········· · · ..................... ........•I• ................... • •••• 
..... .. ... ... .•I• ·········~: ••• •• ••••• • :"!) 

I..... (''I D NAM E WT f:l H ,:1 F BY ODDS 
=====================================~========:======== 

:l DAMASCUS - .... 120 B 
f.i SECl:;:ETMUT 1 2 0 3 
5 FCJF.:EGCJ ........._.... 1 20 4 
0 BLICl\F'ASSEI:;; 1~?.0 <? 
2 DF.: FAGER-···- :1.20 7 

3 3 :L BY () 1 : 3~5. 2 13. f.10 
4 2 ::.! BY 0 1: :B, 2 4 . 00 
6 '/ ;3 f!Y 3 :L:34.() !:i •• BO 
·7 b 4 BY ~3 l ::;4 . () ::; .BO 
5 :I. :7i BY 3 l! 3 4.0 4.()() 

t::· 1::: ·3 f-\IVA RIDGE 120 f.> ,,, 2 f.1 DY 4 :L: 34. 1 ~:; .() ()'·' ' 18 RLIFFIAN·- ·-·- :L~~o .... 4 7 BY 4 l ::34 .l 5.00 
7 FOOL. I SH F'L. :t.20 :t. 8 9 f.l BY :I.: :34. ::1 :1.6 . 40 
4 SUE'S GrnL. 1 :;! 0 1::· 9 fl 9 BY 1 : :H.2 f.1B. 60··' 

F'DST WIN PL.ACE ~:;How 

8 $l 9. f.iO ~li lO, BO ,,;;·;. 40 
3 !t.f.1 . ()() !G'.2. no 
4 ,,,3. () ~) 

READY!' 

1 FOR LIS T OF HOR SES 
2 FOR STATISTICS 
3 FiJI:;: Fu;cE 
0 TO E ND !' 0 
r:ffADY 
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Circle 276 on Inquiry card. 

~ CC(R1LI 
SENSATION! 

You have been reading aboul our astounding 
high performance microcomputer products. 
Our X-9000 Pascal MICROENGINE'"" CPU that 
executes Pe•cel 1311 fe•ter then en LSl-11 
and 311 fHter then a PDP11 ·34. Our X·920 
CAT matches the leatures of the SOROC 10140. 
Our X-8000 16·bit CPU eddrea•ea 8M byte• 
or memory direc tl y and is coming soon I 
·r10.r:lom1ukWosiorn cro11a! Corpora1ion 

DISPLAY/EDIT TERMINAL 
ModelX-920 

s920 
$820 {Without 18 !unction keys) 

STANDARD FEATURES (par11al Hsi) 
• Microprocessor control led 
• Serial RS232C and 20 ma cu rrent loop 
• 10 baud rates-75 10 19,200 
• 24 lines x 80 characiers 
• 96 ASCII displayable charac ters 
• Upper and lower case 
• 12 x rn c harac terre:so lution 
• Dual Intensity display 
• Clear fu11 lntenslly dale on ly 
• ?rogranimable reyerse vfdeo 
• Programmable underline 
• 105 keys with alpha lock 
• 14 key numeric pad with declmal 
• 16 specfal hmollon lteys 
• e edit lunclion keys 
• 2 bloc.I< lra nsmission keys 
• Soll tesl mode 
• Protect mode 
• Block mode 
• BO storable ,abblng 
• lnsertldelele character and line 
• Scroll ing 
• Add res.sable cursor 
• A hosl of other fealures. including c ursor controls 

and remote commands :such as clear to nulls. 
spaces. end of line, end or screen: se1 hl,lo,zero 
lolenslly: set bllnk: etc . 

• OpUonal screen print & 2od page memoty 

For o~r system or for yours, in commercia l. 
tech nical , educationa l or personal applications. 
the Computex X-920 Is unmatched In its class. 

All leatures of the Hazelll ne 1400 and ADM-3A 
Plu1: 128 ASCII characte rs . . , 

7 x 10 matrix .. . Reverse 
video ... Print key . .. 

Shi It lock . .. Transpare nt 
mode ... Backs pace •. . 
Tabbing ... Integ rated 

numeric pad . 

s799 
Lfsl price 1956 

PERKIN·ELMER (Model 550) 

011 the ahatf delivery now on the Model X-920 
and P·E Model 550. Add 40 lb. shipp ing. 
Cu•tomer ~tlefecllon le gueranteed. 
Full refund with lhe return or any product 
withi n 10 days. X-9000 CPU $2995. Pascal 
M ICROENGtNE'" owners manual $19.95; X·920 
operators manual $10, postpaid. Ceeh price•.
1Cl% down guarantees priority . IL residents add 
5% sa les tax. Master Charge and VI.. 
accepted. 
Compute• stands for competence. We •ervlce 
what we Hll. Written hardware warranty. 
NaHonwlde service conlracts. Custom software. 
We provide expert technfcal •upport. 

(312) 684-3183 

c~~,~~,!!" 
"The Computer Experts" 
5710 Drexel Avenue 
Chicago, IL 60637 

Text continued from page 142: 

run the race as described by entering 
a carriage return, or can abort the 
race by typing anything before the 
carriage return is transmitted. If the 
race is not run, the program branches 
back to the action code selection. 

Listing 2 shows the running of the 
race. A screen depicting the race is 
printed at various points . The 
number of screens printed for each 
race equals : 

1 + (distance in furlongs +1) 
2 

All fractions are truncated. The 
display was set up for use on a 24-line 
by SO-character terminal. Best results 
are obtained when running at 19,200 
bps, causing the display to appear 
rapidly. For the sample run , the pro
gram was edited to show the track 
display only once, and to print all 
positions that would have been 
printed in the five individual 
displays. The 'T' symbols represent 
the finish line and the ":" symbols in
dicate furlong markers. 

The upper-righthand portion of the. 
display represents the horses at the 
start of the race. If the markers are 
counted, you can see that the horses 
(depicted by numbers) are eight 
furlongs from the finish line. In the 
center of the track the horses are 
listed by name and post position, in 
order of finish. During the race, the 
display prints the names in racing 
order (first horse, second, third, etc). 
If twelve horses race, post positions 
10 to 12 are represented by 0, A, and 
B, respectively. After the last display 
of the track is printed, a "7" appears. 
Any input or a return will cause the 
program to print the chart of the race. 

The chart of the race is similar to 
newspaper reports that describe 
actual races . This chart shows the 
identification number, name, weight 
carried, post position, position at the 
start, half, stretch and finish, length 
behind the winner, and time and odds 
for each horse that participated in the 
running of the race. This is followed 
by the win, place, and show payoffs 
for the three horses finishing third or 
better. The computer asks if you are 
finished with this display by printing 
READY ? . Any input branches the 
program to the action code selection . 
Here a "O" is entered to end the race, 
and the program completes its execu
tion by writing the newly created 

data to file RACE-D. 
Listing 3 shows a second running of 

the program using the same data file: 
RACE-D. Here a maiden race is again 
selected, but the search covers all 
twelve identification numbers (0 to 
11). This time every horse is selected 
except identification 1, Damascus, 
the winner of the first race shown. 
Rather than run this race, the word 
"kill" is entered. 

A "1" is selected as the next action 
code, and a list of the horses is again 
printed. This time, historical data is 
on file and is displayed . 

Listing 4 shows the input for a con
ditioned race. For this type of race, a 
maximum earnings per race is re
quested . Only horses earning a parti
cular amount or less per race are eligi
ble to race. The maximum is set at 
$1000, and the search covers identifi
cation numbers 0 to 5. Three horses 
in the search area meet these condi
tions (this can be verified by exam
ining listing 3). Therefore, the com
puter prints: TOO FEW HORSES 
(four is the minimum) and branches 
back to the action code selection. 
This time a handicap race for eight 
horses is selected and the computer 
chooses the eight horses who have no 
earnings. 

In listing 5, a stake race is selected. 
Here, the user can choose between an 
automatic or a manual selection of 
horses. "YES" is input in response to 
the question: YES FOR AUTO
MATIC SELECT?, and the program 
again branches to the automatic selec
tion portion of the program. Again 
the user decides not to run this parti
cular race. The bottom of this listing 
shows a stake race being set up with
out using the automatic selection pro
cess. After each post position number 
is printed, the user supplies a horse's 
iden tifica tion number. 

At this point, I turned off the 
printer and ran a number of races. All 
of the historical information for these 
races was again stored in file RACE
D. Listing 6 shows program RACE 
being executed, but this time a more 
adequate supply of historical data is 
available. Action code 1 is entered 
and the list of horses is displayed . 
Action code 2 is now entered for the 
first time. This code gives statistics 
for the individual horses. After the 
"2" is input, the computer asks: ID#7, 
and the user supplies the identifica-

Text continued on page 156 
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Ofcourse 
ourfloppys 

aren't cheap. 
Quality never is. 


It's no use trying to hide the fact: Maxell Floppy Disks 
give you the finest quality you can buy no matter how much 
you spend. And more and more of you are agreeing that 
your data is worth our perfection . 

Our floppys work better with your drive. 

Naturally, our floppys conform to ISO and IBM 
specifications . More important, they have also been approved 
by major OEMs. the people who recommend only those 
few floppys they are certain will work best with their 
hardware. So although we obviously don't know which 
drive system you are using , it makes no difference. Maxell 
Floppy Disks are so good they actua lly work better with 
any drive. 

What it all means for you. 

Yes, you can pay less for some other floppys. But lost 
data is a terrible price to pay when quality is what you want. 
And Maxell Floppy Disks help you profit in the very 
parameters you use this medium for: storing more data with 
virtually no down-time. 

The level of modulation uniformity in every Maxell 

floppy is vital to double density recording and readout. It 


Circle 84 on inquiry card. 

means no peak shift, complete freedom from dropouts, total 
absence of particle orientation. Plus longer life, greater 
overall durability, and significantly less oxide build-up and 
head abrasion . 

So when you have to depend on fu ll data retrieval, a 
few cents can make a big difference. Depend on Maxell 
Floppy Disks. They can really save you. 

Maxell offers the lull range or Floppy Disks from 
standard 8-inch to 5 114 -inch plus Data Cassettes. 
Dealer inquiries invited. 

-
-
maxE!ll® 

DATA PRODUCTS 
The Oualily Alternalive 

Maxell Corporal1on o f America. Oat.a Producls Group 
60 Oxford Drive. Moonachie. NJ 07074 Tel (201) 440-8020 
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Listing 3: Here we initialize the running of the second ,.ace. At this time we do not begin the race. but check for the cunent status of 
the RACE-D file to verify that the data from the first race has been stored. 

TYPES ARE l =STAKES 2=ALLOWANCE 3=CONDITIONED 4=MAIDEN 5=HANDICAP 6=WORKOU'f 
DISTANCE= 6 TO 12 FURLONGS MAXIMUM HORSES = 12 
TYPE, DISTANCE, HORSES? 4,7,12 
ID START & ID END SEARCH ? 0111 
POST 1 SE CRETARIT 
POST 2 FOREGO---
POST 3 BUCKPASSER 
POST 4 ROUND TABL 
POST 5 GALLANT MA 
POST 6 BOLD RULER 
POST 7 RUFFIAN--
POST 8 FOOLISH PL 
r::·o ~n 9 SUE Is GIF:L 
r:·osT 10 F~IVA F~IDGE 

PIJST 1 :1. DR FAGEI=\ ···-· 

THIS IS A 7 FURLONG MAIDEN RACE WI TH A PURSE OF S 44000 

POST NAME WGH ODDS R+ 1ST 2ND JRD E 1~1:;;N 1 NG ~> 

=====================================:== ====~========== 

1 SECl:;;ET 1~IUT :J.20 !li~'.'i. 20 1 () 1 () ~:b:~lOO, 

'')
.:.. FOREGO........- .... :1.20 ~1;7. 40 :I. 0 (',/ l !Ji ;·5 :L 0 0 • 

:·5 BUCKPASSEFi: 120 S7,40 l () 0 0 !li:L 5 :~i 0 • 

4 ROUND T1~BL.. :L 20 ~Id. :L .()() () 0 () () $() , 

1;.: GAL.LANT MA :J.20 1> :J.1 .oo 0 0:) () () !f, (),"' 
b BOLD F\UL.EJ:~ 1.20 !li 7. 4() 0 0 0 () !I>() • 
7 RUFF I AN ·-........ 120 ~ l•t>. ~w :I. 0 () C• :Ii() • 

n FDCJL..I!3H PL. 12() ~1> 20. ()O :L () () () !Ji() ' 

9 SUE'S GIRi... :1.20 !l>f:l:3. 00 :I. () 0 0 !~() . 


lO RIVA 1:~ I DGE 120 $f.> .20 :L () 0 0 (~ () . 

1:1. [IF\ F 1~GE1:;: -- ·- :1.20 !l>:'.'i. 20 l 0 () () !Ii(), 

fr,1:;: EnmN FOi=~ !=~ACE OH 1A.iNYTHING TO J\ J LL. I\ J 1...1... 

1. FOF~ LIST OF HOR SES 
'1 Fem STATI STICS ..:.. 

~:~ FD!'.~ HACE 
0 TO E::ND ·-j> 1 3:'5B9 

ID NAME !f, WUN 
================================~ ===========~=====~======================== 

0 BLJCl·\PASSEI=\ 1. 0 () () ;1•15:"io . b :3 ECF\E:TAF\JT :I. 0 :L 0 !Ji6200. 
')l DAMAS CUS-- l l 0 !fi20 :L :'.'i(). 7 FIJDLISH F' !... :I. () () 0 !~().~-

' 1 .:.. DI=\ FAGEI:;: ....... :I. () 0 0 ~I;() " n !'.~l.JF r:· I AN ·... ........ :1. () () () $(). 


:·5 HJVA F~IDGE :I. () () () !Ji() ' '? BCJ L. D l'\UL.EF~ 0 () 0 () ~liO. 


4 SUE'S Gi m_ :I. 0 () 0 ~.-o. :I () CiAl...l... 1~1NT Mri 0 0 () () ~l>O • 

r.· 
~1 FDF\EG O.............. :I. 0 () :I. !f;3 :J. OO. :I. :I. 1:;:ouND TABI... () 0 0 () !Ii() , 

l'~Er1DY TO l'.;; E TUF~N '"!) 
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IDS Announces 

S-100 Energy Management llodule 

!he 100-EMM Energy Management Module provides temperature measurement at four separate locations 
1n~oors or out; moriitors ei.ght (8) doors, wi~dows, or fire sensors; controls six external devices via relay or op
to1slator; and provides an 1ntrus1on alarm with battery backup (alarm operates even during primary power out
ages) . Put the 1 O~-EM~ to use in your home or busi~ess and claim a 30% tax credit for the cost of your S-100 
computer system mcludmg the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 
cost in tax credits. Full instructions for filing are included in the 100-EMM manual.) 

BUY THIS S-100 BOARD 
AND GET UP TO A 30% 
TAX CREDIT BASED ON 
THE COST OF YOUR 
COMPUTER SYSTEM! 

100-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 

Options for 100-EMM: 
CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 

to !he "outside world". $45.00 
CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet In length with connectors for 100-EMM and CP-52 above. $35.00 Other 

lengths available on special order. Add $1.00 per foot. 

OTHER PRODUCTS FROM IDS. The most complete source of S-100 compatible modules for process con
trol, data acquisition, energy management, and data communications. 

88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO
DIALER. Software selectable baudrate provides any baudrate from 66
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO COOS, CP/M, North 
Star Horizon and MOS, and Alpha Micro. 

Assembled and Tested $395.00 Kit $245.00 

88-SPM TIME OF DAY CLOCK with battery backup. Set the 
Four software selected inputs. Measure frequency from 0-650 
88·UFC UNIVERSAL FREQUENCY COUNTER 

clock with three out ins!ructions: no delaysl Programs included 

MHz and period from .luS to 1 Second. Extensive software in in North Star BASIC, CBASIC, and 8080 assembly language. 

cluded. Assembled and Tested with crystal option $199.00 Kit less 
Assembled and Tested $299.00 Kit $199.00 Temperature crystal option $99.00 Crystal Option Kit $25.00 
Compensated Crystal Oscillator option $145.00 

88-RCB RELAY CONTROL BOARD 
88·SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 16 Relays on one board. Control appliances, production equip

ment, or even musical instruments (See BYTE Magazine Sept The most versatile serial interface on the market. Computer ac
cess/control of all data and handshake lines and provision for 1977 page 12) 

masked interrupts, inversion of any input or output signal, and Assembled and Tested $299.00 Kit $199.00 

onboard baudrate generation for 110, 134.5, 150, 300, 600, 

1200, 2400, 4800, 9600, and many other baud rates. Many 

more features. 


Assembled and Tested $299.00 Kit $199.00 

Mailing Address: Shipping Address: 
Post Office Box 17269 400 West Service Road, Suite 130 
Dulles International Airport Dulles International Airport 

INTERNATIONAL Washington, DC 20041 Washington, DC 20041 USA 

DATA SYSTEMS, INC. Telephone (703)661-8442 TELEX 901112 IDS CTL Y 
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Listing 4: Listing of the input for a conditional race. Only three eligible horses are found in the search, too few for a race. so the com
puter subsequently prints TOO FEW HORSES. Next a request for the running of a handicapped race is entered. Here the computer 
selects eight horses who haue no earnings. 

TYPES ARE 1=STAKES 2=ALLOWANCE 3=CONDITIONED 4=MAIDEN 5=HANDICAP 6= WORKOlJT 
DISTANCE = 6 TO 12 FURLONGS MAXIMUM HORSES = 12 
TYPE, DISTANCE, HORS ES? 3,9,6 
MAX $/RACE EARNED ? 1000 
ID STAIH & ID END SEAr~CH '~ 0 Y :':'i 
1::·osT :L SUE ' s G:r:r~t. 

POST 2 RIVA RIDGE 
POST 3 DR FAGER-

THIS IS A 9 FURLONG CONDIT. RACE WITH A PURSE OF S 17000 

r:·mn NAME WGH ODDS R• 1ST 2ND 3RD E1~l·~NINGS 
==========================================:===~======== 

1 SUE'S GIF~L :1.20 !t>2:L. 2 0 l 0 0 () 'Ii 0 • 
2 RIV1~ IHDGE 120 ~ Ii • 4 0 1 () () () !Ii 0 , 
;·5 [If~ F1~GEli: ··- ..- 1:w !lil . ()() :L () () () !liO, 

TOO Fl:::W HClli:SES 

1 Felli: l...IST OF HClli:SES 
'~ FCl li: ST1~T IST IC:f.l"" 
3 FDR li:ACE 
0 TD END ? 3 3:'.'iB9 

TYPES ARE :L =STAKES 2= ALLOWAN CE 3=CONDITIONED 4=MA IDE N 5 =HANDICAP 6=WO RKO LI T 
DISTANCE = 6 TO 12 FURLONGS MAXJ~UM HORS~S = 1 2 
TYPE, DISTANCE, HORSES? 5,10,B 
YES FOR ALJTOMAfI C SELECT. ? YES 
ID START & ID END SEARCH ? 0,1 1 
POST 1 ROUND TABL 
POST 2 GALLANT MA 
POST 3 BOLD RUL ER 
POST 4 RLJFFIAN--
POST 5 FOOLISH PL 
POST 6 SUE'S GIRi... 
POST 7 RIVA RIDGE 
POST 8 DR FAGER-

THIS IS A 10 FURLONG HANDI CAP RA CE WIT H A PURSE OF $ 13000 

POST NAME WGH ODD S Rt 1ST 2ND J RD 
=======================================~==~=====~==~~== 

1 RDUND TABL 120 ~i-4 . HO () 0 0 0 !H). 
'') GALLANT MA :1.20 !Ii:·~ . 40"- 0 0 0 0 !rn , 

3 BOL.. D li:LJl...ER 120 'lit!. 00 () () () 0 !~() . 


4 RUFF I AN ·- .... .... 12:1. !liB, 00 :I () 0 () ' 1> 0. 

c;· 
~1 FDCJLISH Pl... 11 <-; !li4. ao :L () (i () ~ t> O • 

6 SUE'S GHU.. llfl !Ii :'.'i • f.> () l 0 0 0 !Ii 0 • 

7 IUVA IUD GE 121 ·~ ,...,.()() .I. 0 0 () <J; (), 


B DF~ FAGEJ;: ........ 1 2 1 !l> B. 00 () () () ~;o.
l 

li:ETU!i:N Fem F~ACE m~ ANYTHING TO l'\:1.1..1... ~ !) 
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The Place To Buy Computers 

CROMEMCO Z-2H 

HARD DISK 

• Full 11 rnegabv1e hard chsk system • las1 ZSOA 
4 MH1 procP.ssor • •wo floppy drsk r!rrves • 64K 
RAM m , r11ory • RS. 32 special 1n1erlace • p11n1· 
\.11r11er1.u:r~ • ex1c:ns11,ci sol 1ware avil1lable 

l rst $9995 . ..OUR PRI CE ONLY $8489 

CROMEMCO HOD 
11 /22 mcgaby1e hard d isk for use with ex ist
.no sysiems. OMA con1 rol ler . 1ransfer rate of 
5.6 m aby1es/sec. 
HDD-11. L isi $6995 .. OUR PR ICE $ 5.939 
HDD-22, L1s1 $1 l .995 . . ..... 10,189 

n 11 

I 

[ · ~- l '--~=J-=Ll~~!::J===U-=- L ~~ 
d ~ .. 0 ~ ·~- ._ . ·_·__ ·_.....=..;']- -.; · · _ _·_ · ·_ ·_·_ ·

CROMEMCO SYSTEM 3 
- NOW DOUBLE THE CA PACITY! 

Fea1ures 4 MHz CPU. 64K of RAM . dual -sided 
PerScr 2998 l loppy drsk chive lprov1s1on lor 111 
stalling a second 29981. RS232C 1n1erlace. pron1 
or interface All Cromemco systems ilre assem 
bled and 1es1ed. ready to use 
Wi tl1 64 K of RAM, List S6990 $5890 

CROMEMCO SYSTEM 2 
NOW DOUBLE THE CAPACITY 

(wi tl1 double-sided drives} 
W11h 6tlK or RAM . two m1nrlloppy chsk d11ves. 
RS232 rnrer lace anti pr1n1 . r 1111erlace bo<irr! 
Svsrem 2 w/64K R..i.M . L1s1 $3990 $3390 

CROM EMCO Z-2 
C.in b r.ick moun1ecJ. Z -80 processor. 21 
slo1s. pow"r supply, fron t co,·er panel . lro 
eludes 1~11 anrJ .Jl l dge corrnectors . Assembled 
a11<J l><Slf'd . 
Z -2W. Assem. . L1s1 $995 $845 

NORTH STAR 
HORIZON 

HORIZON 1 KITS 
32 K . Double Densi1 y. List S 1849 
32K . Quad Density . Li st $2049 

1684 
1869 

HORIZON 2 KITS 
32K. Double Densit y. List $2249 
32K . Quad Densi IY . Lisi $2629 . 

2034 
2359 

Ki ts incl. 12 edge connectors, 2 serial ports, 
parallel port and ex tra d rive cable. (Subject to 
availab ility and p rice changes. I Call or write 
for tow prices on assembled un i ts. 

VECTOR MZ 

Now 64K w1 1h Bank Select - Comple1e 
Peachtree Business Sohware Package 

also available - Call for derai ls 

INTER SYSTEMS 
(formerl y ITHACA AUDI Q) 

Tne new series 11CPO Board lea tu res a 4 MHz 

Z-80A CPU and a ful l feature front panel . 

20-slo t act ively term ina1ed mo1herboard. w i1h 

25 -amp power supply (50/60 HZ opera rion , 

incl . 68 c frn Ian). 

DPS-1. List $1495 ..... OUR PRICE $ 1299 


SD SYSTEMS 

SDS 100. w/32K RAM . $6995, ONLY $5945 

SOS 200. L rs 1S8995 . . . . 7645 


SUPERBRAIN ® 
.....~~-ny N+u~~J-.E;u-~~ 

Totally sel f -con tained in a singlr. box . 32 K , 
48K. or 64K Versi on. Uses 1wo Z -80 CPU's; 
Commercial- type terminal with 12" moni tor 
(lik e 1he lnterwbe); Dual double-densi ty 
rninifloppies w/360 Kilobytes o f storaoe 
capacity ; 1/0 ports included ; Expandable ( if 
needed) with an ex1 ernal S-100 bus interf;ice. 
Comes wi1h CP/MTM operating sys1em; ex 
tensive software suppor t . 

w/32K of RAM. List $2995 . ONLY $2685 
w/64K of RAM .. , . . . . . . $2883 

DYNABYTE 

~-~· I -  I 
48K and 64 K models , sing le anrl dnuble 
densily , dual mini disk (7 7 track ), standard 
8" and dual-sided 8"' systems. SAVE 15% 

HEATH 

WH-89 - All -in-one computer. Fea1ures 
two Z -80's, 16K to 48K. Ca ll or wrill! lor 
p rices. 

10% OFF 

WRITE FOR FR££ CA TA LOG 

Above prices reflect a 2% cash d i s 
coun1 (p repaid prio r to shipment). 
Add 2~ fO these prices f o r c redi t 
cards. C ,0 .0 ., e tc . Prices a re f. o .b . MiniMicroMart, Inc.
shipping poi n t. Prices a re subjec t t o 
change and offers subjec t t o with · 1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 
drawal wi thout n o tice . 

Circ le 86 on Inquiry card. 



Listing 5: An illustration of the automatic selection option provided in the running of the stake race. First the automatic selection pro
cess is chosen and the computer selects four entries, then the user decides to select each entry individually from the RACE-D file. 

TYPES AR E l =STAKES 2=ALLOWANCE 3=CONDITIONED 4=MAIDEN 5=HANDICAP 6=WORKOLJT 
DISTANCE= 6 TO 12 FURLONGS MAXIMUM HORSES = 12 
TYPE, DISTANCE, HORSES? 1r6,4 
YES FOR AUTOMATIC SELECT. ? YES 
ID START & ID END SEARCH ? Or11 
POST 1 DAMASCUS- 
POST 2 SECRETARIT 
POST 3 FOREGO--- 
POST 4 BUCKPASSER 

THIS IS A 6 FURLONG STAKES RACE WI TH A PURSE OF S 36000 

POST NAME WGH ODDS R# lST 2ND 3RD EA l:::NINGS 
======================== = =============~==~== =========== 

1 DAM1~~lCU S ·-..- 120 !l>G, 00 1 :L 0 () '1> 2 () :I. ~.'iO I 

'1 SECF\ETAl:::IT 1 20 !f• • Ii() 1. 0 :L 0 !1>62 0() + 


;3 FOF~EGD--- ·- :I. 20 !I> ;·3. 20 :I. 0 0 :I. ~ t> 3 10() . 


4 BUCKPASSE:J~ 120 <J;:·:1. 20 :I. () 0 () $ :L~'.'i ~'.) 0 • 


.~ 

r~ETURN FOF.; FMCE cm ANYTHING TCJ I\ I I... I... '? I\ I LL 

:I. FOR LIST OF HORSES 
2 FOR STATISTICS 
;5 FOF~ r~ACE 

0 TO END ? 3 3589 

TYPES ARE l =STAKES 2=ALLUWAN CE 3=CONDITIONED 4=MAIDEN 5=HANDICAP 6=WORKOUT 
DISTANCE= 6 TO 12 FURLONGS MA XIM UM HORSES = 12 
TYPEv DISTANCE, HORSES? :Lr6r4 
YES FOR AUTOMATIC SELECT . 7 

POST 1 ![1:1J: ! ' l 
i::·osr ,.

,.
·,.
, ID:I:'!' !:l 

i=·osT 3 ID=IV!' 9 
F'OST 4 l[l:R:'i' 1.0 

'fHIS IS A 6 FURLONG ST AKES RACE WITH A PUPSE OF S 35000 

POST NAME WGH ODDS Rt 1ST 2ND 3RD 
====== ======================================~======= === 

l FOOLISH PL 1. 20 $</. 00 :I. () 0 0 11; () • 


2 RUFFIAN- ··--· :L2 0 1fi • f.>() :I. () 0 () !Ii(). 

3 BOLD J:::ULEI:~ 120 !J>:1. ••f,o 0 () () 0 !~O • 

4 Gr1 t... L. 1!'.\NT MA :J.20 !li9. 0() () 0 () 0 11>() . 


1:::ETur.;:N Fol:~ r-;:ACE cm ANYTHING TO l\TLL '~ 

" The purpose of computing 
is insight not numbers" - Hamming 

DR.Doss·s l.OURNAL (Software and systems for small computers) 
P.O. Box E, Dept. G , Menlo Park, CA 94025 • $15 for 10 issues • Remember to include your name, address and zip with your check. 
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after 


PDP-11 * 
TCU-100 • $495 
• 	 Provides month, day, hour, minute and second. 
• 	 Can interrupt on date/time, or periodic intervals. 

TCU-150 • $460 
• 	 Provides year, month, day, hour, minute and 

second. 
• 	 Automatic leap year. 
• 	 Patches for RSX-11M, RT-11 FB/SJ V02, V03 

and UNIX. 

LSl-11/2* 
TCU-500 • $325 
• 	 Provides month, day, hour, minute and second. 
• 	 Dual size board. 
• 	 Patches for RT-11 SJ/FB V02 , V038. 

Lockheed SUE 
TCU-200 • $550 
• 	 Provides year, month, day, hour, minute, second 

and milli-second. 
• 	 Interval interrupts between 1/1024 seconds and 

64 seconds. 

Computer Automation (Naked Mini) 

TCU-310 • $385 
• 	 Provides year, month, day, hour, minute and 

second. 

Multi-Bus** 
TCU-410 • $325 
• 	 Provides year, month, day, hour, minute and 

second. 
• 	 SBC/ BLC compatible. 

HP 2100 
TCU-2100 • $395 
• 	 Correct time restored after power failure. 
• 	 Compatible with the HP TBG card. 

Serial Clock (RS 232 or 20 mA) 
SLC-1 • $640 
• 	 Connects between any terminal and host computer. 
• 	 Provides date, time and more! 

All Digital Pathways TCUs have on board NICAD 
batteries to maintain time and date during power 
down. Timing is provided by a crystal controlled 
oscillator. Prices are U.S. domestic single piece. 
Quantity discounts available. 

For more information on these products, contact: 
Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
Phone: (415) 493-5544 

·Trademark of Digital Equipment Corporation 	 • •Trademark of Intel Corporation ~~ 
•••Trademark of Computer Automation Incorporated 

DIGITAL PATHWAYS 

Circle 88 on Inquiry card. 	 BYI'E April 1980 !SJ 
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COMPUTER SYSTEMS 

.zao IS a registered trademark of Zilog. Inc 
• "CP/M and MP/Mare registered trademarks o f Digital Research. Inc. 



ALTOS BREAKS 

THE MICRO 
BARRIER. 

Yesterday, microcomputer meant micro 
performance. Once you outgrew ii, you had to step 
up to a mini. Which meant a big step up in price. 

Today, there's the new Altos ACSS000-6 single
board microcomputer system. 

It's the first system for the OEM, small business
man and personal user. that offers minicomputer 
performance and minicomputer storage capacities
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 
FLOPPY BACK UP: $14,260. 

The new Altos ACSS000-6 is a highly advanced 
Z80* based microcomputer system with high-speed 

compatible programs in any of six popular lan
guages: BASIC, FORTRAN. COBOL. PASCAL, APL, 
C, and a large assortment of additional business 
application packages. MP/M is compatible with both 
the 1.4 and 2.0 versions of Digital Research's 
CP/M, which means programs based on either 
version can run under MP/M without modification. 

With MP/ Mat the helm, your Altos 
ACSB000-6 system can support up to four simul
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 

RAM, floppy disk and Winchester hard performance of a minicomputer. 
disk controllers. OMA. six serial and SINGLE-USER, HARD-DISK 
two parallel 1/0 ports and the AMO SYSTEMS START AT $9450. 
9511 floating point processor all on The Altos ACSS000-6 
a single board. A typical four-user series. It's a barrier breaker 
system configuration with two in every sense. Our entry
megabytes of Shugart floppy level , single-user, hard-disc 
and 29.0 megabytes of Shugart system with floppy back 
Winchester storage, including up is priced under $10,000 
CPU and 208K bytes of RAM, and even our 4-user CP/M 
costs only $14,260- com model is available for 
pared to $30.000 or more for under $12.000. And all 
a similar minicomputer system. configurations are easily 
And that adds up to mini upgraded. For specific 
performance at less thcin half details about pricing or 
the cost ! performance, call or write: 

Altos Computer Systems, 
SUPPORTS FOUR 2360 Bering Drive, San Jose. CA 

INDEPENDENT USERS (408) 946-6700. TELEX 171562 ALTOS SNA. 
RUNNING CP/M** 

MULTI-USER EXECUTIVE 

Circle 89 on Inquiry card. 
COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 
features the MP/ M*" Multi-User Executive software 
program that's unique in two ways. It includes a 
multi-user CP/ M capability and the ability to handle (Ali:O~)Winchester-type hard disks. The advanced ZBO 
operating program supports four independent CP/M 

COMPUTER SYSTEMS 



ATTENTION 
ENGINEERS. MICRO MANUFACTURERS. 


BUSINESSMEN, HOBBYIST 

11) 	 A Command List for Graphic Hires Moves 

& Plois for your Apple . Much easier than 
manual shows . For drawing and saving 
graphic shapes In Hex. List only - $4 .00, 
Llst & Example Applesoft Program 
-$12.96/Disk. 

<21 	 SHS-2010 Humidity Sensor. Analog 0
+ 5 vdc Output . 0 -1 00% R.H. Presently 
being used by many Micro Manufacturers 
and users for accurate environment con· 
trol. 

13J Temperature Sensors; !Thermistors) . 
- 30 °F to + 230 °F 10 K ohms at 77 °F. 
Beads, Probes, Water. 

141 	 Sunkecper Energy Management and Data 
Acquisition Sys!ems . (PROGRAM 
MABLE). Turn-key or componenrs. Nol 
for residential use. State of the Art . 

H Reader Service card for 
t.=-l Command List Inquiries Only . 

S~l!i!l EMS Please write or phone 
._ . • • on all other inquiries. 

B. & W. Energy Management 

Systems Inc. 


P.O. Box 1054 

Younptown, Ohio 44501 


12181747-4212 


Circle 268 on Inquiry card. 

OHIO 

SCIENTIFIC 

SYSTEMS 


DISCOUNTED 

CALL FOR PRICES 

FARAGHER& 

ASSOCIATES 


7635 BLUEMOUND 
MILWAUKEE, WI 53213 

(414) 258-2588 

Circle 269 on Inquiry card. 

A METARESEARCH INNOVATION! 

FM·2 CRYSTAL·LOCK ORIGINATE MODEM 

ADJUSTMENT FREE · AT LOW COST 

This acoustic modem uses a new type 
of crystol-lock clrculrry. Even in kl! form, 
no calibration or adjustments are required . 

· RS232C comparlb(e inpur and oulput 
• 300bps opera!lon 
•Hall/ lull duplex switch 
•Crystal controlled tnmsmit & receive circuitry 
·Safety K:. plug. power jack and transformer 

Assembled and lested modem ..... ... .•140.00 
Complele kil ................... .. ... .. '105.00 
Assembly mar-..al only 

frelundable with purchase) ...... .. .. .•12.00 

lllametareaearch Postpaid In U.S.A. 

1100 SE WOOOWARD AVE . 
PORTLAND OREGON 97202 
l503J 232 -1712 

Circle 270 on Inquiry card. 
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Horse Statistics 
• DAY : Each time a race is run a number is assigned in sequence 

from 0 to 99. This number is called tlw date . Note that only 
one hundred races can be run in the file storage space made 
available by tlw program. 

•RACE T : The type of race. 
• PURSE: · Tlw dollar purse value assigned to the race by the com

puter. 
• #H : The number of horses that actually participated in th e run

ning of the race. 
• DIS: The distance of the race in furlongs. 
• TIME : Tl1e time that won the race. All times are given as minutes : 

seconds. fifths of seconds . In all horse racing a 0.2 equals % 
of a second not o/io. 

• WGH : Tl1e weight that the horse carried in pounds. 
• p: Post position . 
• S,H,S,F : The position of the horse at the start, half, stretch . and 

finish. 
• L : How many lengths the horse lost the race by, or how many 

lengths the horse won by if it finished first . 
• TIME : The time it took for the horse to run the race. 
• ODDS: The odds of the horse winning the race . 
• WINNER: Which horse won the race. In the sample runs, I had both 

twelve and forty horses as the number of horses available 
to run during a particular execution of the program . If a 
twelve-horse run is selected after a forty-horse run of the 
program, and past performances require a name of a lwrse 
not contained in the twelve, -- is printed. 

Text continued from page 146: 

tion number of the horse whose past 
performances are to be reviewed. In 
the sample run, "6" was entered and 
Secretariat's past performances are 
displayed. The information given, 
aside from the same data as supplied 
by action code 1, is explained in the 
text box at left. 

In the case of Secretariat, his last 
ten races are printed, with the most 
recent appearing first. Ten is the 
maximum number of past perfor
mance races that are stored for each 
horse . If day 0 is examined for 
Secretariat, you will see that the data 
is identical to that shown in listing 2 
for Secretariat. Listing 2 is the sample 
race that shows the running of the 
day 0 race. 

What happens when a horse runs in 
its eleventh race? The least current 
race is dropped and the most recent 
race is added to the past performance 
file. Listing 7 shows this updating 
process for Secretariat. 

That is it for the racing game. 
Before it can be used, however, pro
gram RACE-I (listing 13, race input) 
must be run to set up the file. 

A 98-block file called RACE-D (or 

any name you choose) must be 
created before RACE-I is run . File 
RACE-D is created using the North 
Star disk operating system (DOS) and 
assigning a type 3 (the North Star 
code for a data file). Listing 8 shows 
the execution of RACE-I. This pro
gram always asks for the name of the 
data file first. Next, anything but a 
carriage return clears all of the 
historical data without removing the 
ratings and names of the horses on 
the file. The program execution then 
terminates. If a carriage return is 
entered now, the program enters the 
input/read mode. Here. horses' 
names and ratings can be entered, or 
the entire file can be read . To read the 
file a carriage return is entered again. 
Listing 8 shows the file used for the 
sample runs. If a return is not 
entered, you are in the input mode . 
To input, you enter an identification 
number between 0 and 39 (anything 
else ends the program), followed by a 
comma and the horse's name. Next 
you supply a class and six ratings, 
each separated by a comma. 

The class is very important, and 
the number corresponds to the extra 

Text continued on µage 160 
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WHERE IS TARBELL? 
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~~1 ;i.nr.n \ !i-it-IJ')U 

C'OttfUTT.DLllt.:t) c:r-P'I" , 
U4.C.O C: ... i',1.Ll" IA ,:T, 
.?:A1: t.LA'OA/1 U5o-1H.J 

l! l (llO fl.fl. f.Y.ll 
P, C . "Ol( )U~l 
t.c5 t. : ~1P.Lr.fo U~4 SS5 

3t!ct.tfl X1C a:!'im: 1tt11 1r. 
JO)! 41.7 
r.cm t'f" 17r,.u11 

t11 C'n:rn;u r1 ('(lnl'\t'O'!A Cl:t1T?:JI 
:iiu r . riA l'i ~':' . 
1lAt.rru.. CRtO: 1)1J -U~l 

rt c ,..,nri:trr..lLS 
2®1'1 IJ IL:'"..U I J'.1:£ rt!.W 
!!.la.~TA tto:llCA !i ) :i- 100~ 

5tl1"P01T'T ~Y~U!':: 
17.U. !', f;!TT'O!I Ji:T , 
;!IA'ITh CL"•"'/ :IU • D$3a 

DJ(; JTAl. ~CC!I MOLOOY 
10 u ] Ml 
LArAYn'i ~ 4?3-)Sat 

l'JATll O(!f!Al ll 
Z?I I:&!: ':' CCJ'P !"" 
l'll..0('(': 1 ~-..ro= • ll4-lt;fll 

oJr.ITAL IUPPl.T 
11 11 1.a. 1.n l'!f1 n~ • 
tvA:tS"'J I Lt.r 

TIU nnu:: Cflll"'1'T'f.11 CCITEJt 
l ll "' f:'ASI ,)10 ~":' . 
1' 10 1'1. l:lt P-OJ.H; 2!. l• li. flOO 

Sfl l Tll COl'!i':JTl:ll SY~t;~! 
!> lO r1c.act .wr. . 

lfMRT'Or~ 161-000 

!'1 -1 00 ttl'C. 
1 '1H ITC rL. 
CL.A llJ! ) fl, -U U1 

tl CH 'tOJlll 

rYTE: SHOP CA.51' 
21:H Ht!lPSTCAD Tit=!:. 
LtJ I TCm: 1)l· IU 16 

CCHPUTD ::tt<'J' or !i lMCUSC UtC 
H1 0 f:'.AU'. Sf.YD f".A.!11' 
DDo.1":'T 6ll-1;2.0 11 

Cortl'U'ttt fll C:..liOSYSntL'1 
llll l!Ok'fHCJI~ 1.1 1.VD. 
l1A~:t1,,SSE:T "1 ·1640 

!IOO!"l'Oll Ul•Ct!i1Ci 

MISTIM 111CROPROOUC1'$ 
C:/0 D,\!I OtrtntltOl'ID ltT l &Olt: UA 
kOCKDll&.. t. U'·l2'8 

CCIUPIJTEJI nAl!T or H£$T TCXMi 
4622 lllTtl ST. 
t.UIUloot J !Jl•HSO 

TH t: COltPVTtJl s-;o;u: 
]411 f".Af:Q IJM 7 SUlU ID;! 
ll OO STOM UJ-11!td 

r.:z.. ttTaornc ~Pt::CJAt.'n' co. 
4032 l'ICLLA.t flr: lllLVO. 
1100s1'0ll HS•04'1 

1-AUL SCH 1:mc IC" 
PO ~m lH. 
"ll,JtllCll 
.!iUITl.CJI LMU !OU 
2U 4'13-ll.O 

DYr.lt 1 2• •54 6 1 

Circle 90 on inquiry card. 
BYTE April 1980 157 



listing 6: RACE program execution, but this time with more liistorical data. Then a request for SECRETARIAT'S statistics is made. 

1:rnNDOM Nl.JM '!' 43 
:ff: CJF HCH\'~IES ? 40 
FILE: RACE--D 

1 FOR LIST CJF HOR SES 
'.,~ FCJR STATIST re s 
:5 FLH\' F\'ACE 
0 TO END ? 1 1807 

$ WONID NAME 
==================================================:= ====================== == 

0 BUCl'YAn!3EI:\' -4 0 () ~J;B2 :I.::;o. 20 i:rnBB IT ................ 0 0 () 0 ~t>O • 
1 DAMASCUS --·- :3 l 0 l $28650. 2 1 car.... BAY -·  () () () 0 !t.O. 
2 [If\' FAGEI:;:·-·- 5 1. () :L $16900. 22 ·rH E GFN -- () 0 0 0 !Ii(). 

3 IUVA FUDGE 8 :I. () 1 $18700, 23 THE ONE - ·-- () () () () ~rn. 

4 SUE'S cum.. 10 () 0 () $0 , 24 ALL Bl.J 'f ON () () () 0 •1;0 , 
~-:; FDl:;:EGO -··.......... 10 () 4 ...,., $48300. 25 CAN D0 ---  () () () 0 ~t> () • 
6 SECRE TAIUT lO l 2 $38700. 26 DON ' T SA Y 0 0 0 0 !l>O , ,.,
7 FOOLISH PL. :LO 0 0 $11300, 27 PERSONALil () () () () ~j;() •A.. 

'")8 l'-<l.JFF I AN ............ 7 .;.. () () $86-450. 28 RUFF I RED () 0 () 0 !J>() . 

L':"9 BOLD 1:;:u1...E1:;: .J 1 0 1 $31450. 29 - --------  0 () 0 0 !l>O • ,.,

:1.0 GAL.LANT MA 9 0 ... $34350 . 30 -·----- - ·- ·-  0 0 0 0 ~rn. 

:1.1. 1:;:Dl.JND TAf.1 1... 9 :L 0 () $16050. 31 -·----·---·-- 0 0 () 0 ~~ () . 
:1.2 TIM TAM ..···- .... () () () 0 so. 32 ---------- 0 0 () 0 so. 
:1.3 SWORD DANC () () 0 0 so. :33 ---------  0 0 0 0 !t>O • 
14 l\ELSIJ ----·- ..-· 0 0 () () so. 34 ---------- () () () 0 $0. 
:1. '.:'i CARl\Y Bt1CI\ () 0 () ~;(), 35 . .......... .... .... .... ........... () 0 !j;() •
0 0 0 
:l. l.1 CICADO··-·---· 0 0 0 0 $(), 36 ---------  0 0 0 0 <t> () • 

:J. 7 N01:;:1 HEJ:;:N D 0 0 0 () $(), 37 ---------  0 () () 0 $(). 

:J.B MAN 0' W1~1:;:.... 0 0 () () $(), 3B -------- - - 0 0 0 0 !~O. 
:1.9 ST l...l\Y SUL.I... 0 () 0 () so. 39 -·--------- () .() 0 0 !t.O • 
READY TO RETURN ? 

1 FOR l...T ST OF HORSES 
2 Fm\' ~iT ATI STICS 

=~ Fern J:;:ACE 
0 TO END ? 2 1750 

ID :U: 'i' I.> 

SECRETARIT :LO 1 2 2 38700 


... ..DAY RACE T PURSE- tH DIS TIME WGH F' ~; ; H ~3 I I... TIME ODDS WINNER 
======================================= =============~========================== 

9 STAKES 1103000.  12 12F 2!24.4 :1. 20 4 '.'.'i l 1 :J.1 (., 4. 60 HU FFI AN ..
8 ALL.OW, 585000. - 1.2 6F 1: 7, 3 1 2 0 ~) :l.l :LO :1.0 :J.O ::; :L: !3. 3 4. 40 BUCl\P A~:; r..; 

7 
6 

CONDIT. 
MAIDEN 

130000, 
120000, 

6 
6 

:LOF 
6F 

1 : ::i9. ~5 
:I.! 7, 4 

120 
:1.20 

:I. 
l 

2 
'")
,.•., 

:I. 4 1 
:·5 

() 
2 

1::719,3 
:L! i:l.:L 

:L, 60 
l. 60 

!:;EC F\' ETAR 
1:w uND TA 

5 MAIDEN 524000.  7 BF :I.: ~53 .1 :1.20 1 4 4 :L: ~~4. 0 2 , -40 l=i'.JWi 1:;:rn 
4 MAIDEN 130000.  8 9F 1!-46.3 120 1 6 4 7 6 4 :L!4 '7,:L 3. 00 l=i'.l.J FF I .~N ·-· 

3 MAIDEN $31000,  9 8F 1: 3 3.4 :J. 20 1 5 7 8 8 B 1:3:'.'i . 2 3, 60 BOLD 1:w1... 
2 HANDICAP $20000. - 10 7F 1:20.3 1 2 1 10 7 7 3 2 :L: :~ l.O :LO, HO DF: FAGEJ:;: 
1 MAIDEN $39000.  11 6F 1: 7+3 120 :L 6 4 4 () :L : 7.:3 4, 2 0 BUCl\PA SS 

,.)0 MAIDEN $31000. - 9 BF 1 :33.2 120 3 6 4 ...... 2 () :L: 33. 2 4.00 DAMASCUS 
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CompuProfessional. 

For memory, motherboards, 1/0 boards, enclosures, CPU boards, or any of 


our family of products, COMPUPRO™ delivers what you want at prices you can afford. 


PARDON US WHILE WE SHAKE THINGS UP. 
We've never been interested in doing another me-too board, so we waited until we had a 

product that was the full equal of our memories and other peripherals. Now we have two CPU 
boards: a Z-80 version (and we all know how powerful that chip can be), along with our amazing 
8085/8088 dual processor board. The 8088 acts like an 8086 hidden in an 8 bit package; it has 16 
bit internal operation but works with an 8 bit bus, can execute all 8086 code, and runs at 5 MHz 
while the 8085 can run at a slower speed (if needed) for compatibility with the rest of a 
system .. . it 's almost like having 16 bit power with an 8 bit bus. Both CPU boards - in fact , all of 
our S-100 boards - meet all IEEE S-100 bus specifications. Full information and pricing on 
these advanced products, including details on the ground-breaking 8085/8088 board, will be 
available from us starting April 2nd (sorry, no additional information will be given out before that 
date). 

LOOKING FOR MEMORY ? 
Then look for a board that's stat ic , runs up to 5 MHz, meets the IEEE 

S·1 00 standards, is low in power, includes a 1 year limited warranty, and 
has the name "CompuPro". Choose from unkit (sockets, bypass caps pre
soldered in place for easy assembly), assembled, and boards qualified 
under our high-reliability Certified System Component (CSC) program. 

Memory name 
BK Econoram• llA 
16K Econoram XIV 
16K Econoram X-16 
16K Econoram XlllA-16 
1'6K Econoram XV-16 
16K Econoram IX-16 
24K Econoram VllA-24 
24K Econoram XlllA-24 
32K Econoram X-32 
32K Econoram XlllA-32 
32K Econoram XV-32 
32K Econoram IX-32 
32K Econoram XI 

Buss & notes Unklt Assm csc 

S-100 $169 $189 $239 
S-100 (1) $299 $349 $429 
S-100 $329 $379 $479 
S-100 (2) $349 $419 $519 
HS (3) $339 $399 n/a 
Dig Grp $319 $379 n/a 
S-100 $449 $499 $599 
S-100 (2) $479 $539 $649 
S-100 $599 $689 $789 
S-100 (2) $649 $729 $849 
H8 (3) $649 $749 n/a 
Dig Grp $599 $679 n/a 
SBC/BLC n/a n/a $1050 

•econoram is a trademark of Godbout Electronlcs. 
(1) 	 Extended addressing (24 address lines). Addressable on 4K boundaries. 
(2) 	 Compatible with all bank select systems (Cromemco, Alpha Micro, etc.); addressable 

on 4K boundaries. 
(3) 	 Bank select option for Implementing memory systems greater than 64K. 

HIGH-PERFORMANCE S-100 MOTHERBOARDS 
6 slot: $89 unkit , $129 assm 

12 slot: $129 unkit , $169 assm 
19 slot: $174 unkit, $214 assm 

Ideal for use with the above enclosure. Unkits have edge 
connectors and termination resistors pre-soldered in place 
for easy assembly. Meets or exceeds IEEE S·100 specs; in
cludes true active termination, grounded Faraday shield be· 
tween all bus signal lines, and edge connectors tor all slots. 

2708 EROM BOARD $85 unkit 
4 independently addressable 4K blocks. Includes all sup

port chips and manual, but does not include 2708 EROMs. 

S-100 ACTIVE TERMINATOR BOARD $34.50 kit 
Plugs Into older, unterminated motherboards to improve 
performance. 

PASCAL/M™ + 

MEMORY SPECIAL 


PASCAL can give a microcom· 
puter with CP/M more power than 
many minis. For a limited time, you 
can buy our totally standard Wirth 
PASCAUM ™ 8" diskette , with 
manual and Wirth 's definitive book 
on PASCAL, for $150 with the pur
chase of any memory board. Spec· 
ify Z-80 or 8080/8085 version . 
PASCAUM™ is also available sep
arately for $350. 

THE GODBOUT 
COMPUTER BOX 

$289 desktop, 
$329 rack mount 

Quiet fan , dual AC outlets and 
fuseholder, heavy-duty line filter, 
black anodized front panel, and 
card guide. This functional , ver· 
satile, and handsome enclosure 
does justice to the finest computer 
systems. Ask about our matching 
power supply. 

S-100 MEMORY MANAGER BOARD 
$59 unkit, $85 assm, $100 CSC 

Adds bank select and extended addressing to older S-100 
machines to dramatically increase the available memory 
space. 

2S "Interfacer I" S-100 1/0 BOARD 
$199 unkit, $249 assm, $324 CSC 

Dual RS-232 ports with full handshake. On-board crystal 
timebase, hardware UARTs, much more. 

JP PLUS S "Interfacer II" S-100 1/0 BOARD 
$199 unkit, $249 assm, $324 CSC 

Includes 1 channel of serial 110 (RS·232 with lull hand
shake), along with 3 lull duplex parallel ports plus a separate 
status port. 

SEE COMPUPRO PRODUCTS IN PERSON: Many of these products are stocked by finer computer 
stores world-wide, or write us if there's no dealer in your area. 

TERMS: Cal res add tax. Allow 5% for 
shipping, excess refunded. VISA I 
Mastercharge call our 24 hour order 
desk at (415) 562-0636. COD OK with GmpuPro™ ®~~~~~tromstreet address for UPS. Sale prices
good through cover month of 
magazine; other prices are subject to 
change without notice. 	 Bldg. 725, Oakland Airport, CA 94614 (415) 562-0636 
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Listing 7: Updating the file on SECRETARIAT. Tl1e least current race is dropped from the record and the most recent race is added to 
the past performance file. 

J[l:I~ !' 6 
SECRETARI T 11 1 2 2 38700 

I.....DAY RACE T PURSE - I H DI S TIME WCi H H F I... TIME ClflDS Wl NNE.F\ 
======================================·=============================~=========== 

' ')
1:L AJ...L DW , g;:~I :I. 0 0 0, .... :I. 0 f.iF :I. .. B :L :I. ::.~ 3 10 .,,.·.. 6 b (., b :I. .. <;>. 2 2. ()() DUN 'T s ,~ 

' 1:-:· 1::
1il0 ~300() . ..- 1 ~.~ :J.2F 2:24. 4 :I. 20 4 :I. :I. :J. :J. <;> ••J 2 : 2 ~;5 .4 4.6() J'.~l.IFFIAN ·..9 STAI\ ES 

f.I ALLO W. ~;B~.'!000, -· :J.2 6F l . 7,3 :I. ?O 1::· 1 
"' 
:l :J.O 10 :I.() 1,,::,· 1 .. B.3 4 .40 BUCJ\ PASG• 

:I ~-., ( \ "' '')7 CONDI T. $30000 ..... ti :I.O F. 1 : '."i9' 3 .... , ) :I. :I. 4 :I. 0 :I. : :':i't. 3 :I. • 60 SECF?E T1~ 1:;:~·.. 
r ) " ) ' ') 

1.· ••f.1 Mr.1 I DEN ~I> :?.O 0 0 0 , ··• 6 bF l .. 7,4 :I. :?o :I. 
,., 

"'· 3 ,~. 1 .• fl, :I. :L ,(., () F~Dl.JND TA·- '')r.:· 
,J MA I DEN ~i24000. "" 7 BF :I. !33. :I. :1.20 :L 4 :I. :'3 4 4 :I. : :54. 0 A.• • 4 0 l ~: :PJA i:;::rn 
4 M AI DE~ N ~1i30000 . .... B r; i::· :I. : 4 f.1. 3 120 :I. 6 4 7 f.1 4 :l : 47 . :I. 3.0() 1:~UFFIAN ·-

1;:· · · ~3 MA IDEN ~J; ~H o0 O , ·-· <;> HF :I. : :n .4 :L::.~o .I. ,_ .. , B B B 1 : 3!:j . 2 3.60 BCJLD 1:;:u1... 
·')2 HAND ICAP ~; 2 0 000 . ..-10 7 F :1. :20.3 :1.2 :1. :I.() 7 7 3 3 :J. : 2 l .() :LO. BO J)F( FAGE F~ 

")1 MAIPEN ~;39000 . ·- 1 :I. bF :I. .. 7,3 .1.20 l <'> 4 4 ,..~. 0 :I. .• ·7. ;3 4 .~~ () B UCl\F'A f-;S 

-M 
I, 

' • 


Text continued from page 156: 

lengths added to each one of the six 
ratings . The ratings are numbers be
tween 1and13. The higher the rating, 
the faster the horse runs. The first 
rating sets the speed of the horse for 
the first two furlongs of a race; the 
second rating sets how fast the third 
and fourth furlongs are run, etc. 

Therefore, for a six-furlong race, only 
class and ratings 1, 2 and 3 are used. 
An eleven or twelve-furlong race 
utilizes class and all six ratings. 

If you have a North Star disk, you 
are ready to simulate horse racing. If 
not, the following discussion will 
show you how to eliminate the files 
and reduce memory requirements. 

File Structure 
Before the file structure and the 

time requirements to manipulate files 
are discussed, program RACE will be 
described. Table 1 shows the key 
variables and functions by line 
numbers. As can be seen, almost 
everything is a subroutine . If you 
decide to remove a subroutine to save 
memory, I suggest reentering the first 
line of each routine to be eliminated 
as a RETURN, and deleting all other 
lines. This saves you from the task of 
looking for all references to the 
deleted subroutine. After eliminating 
a subroutine, testing will have to be 
done to ensure that variables still con 
form to print formats . 

In listing 1, the program RACE was 
run with only twelve horses, and 
about 16,030 bytes of memory were 
required. With a forty -horse race 
(listing 6), 17,949 bytes are needed. In 
listing 9, I edited the program quickly 
to eliminate all file references. This 
version was run with only two horses 
and required only 11,917 bytes of 
memory. More memory can be saved 
by eliminating other subroutines. 

This edited version of RACE does 
not require the use of program 
RACE-I, since all horses' names, 
classes and ratings are now data 
statements (listing 9 lines 1000 and 
1001). You will notice, however, that 
the ratings are no longer numbers be
tween 1 and 13. Program RACE-I 
converted the ratings 1 to 13 to the 
numbers shown in lines 1000 and 
1001 of listing 9 . If you examine lines 
20 and 30 of listing 13, RACE-I, you 
can see the thirteen numbers into 

Text continued on page 164 
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MULTI TERMINAL 

SMALL BUSINESS COMPUTERS 


IBC svsiem .0 wllh 6' K by!e memory, 2M brte • Up lo 6 CRr1/ p1lnlen con operale 
disk 1taroge, cot>lnel. and mub~u- opera!· lndependenllr and 1lmullaneou11r. 
Ing •rllem wtth BASIC .' ................. ' ....... 04700 system 40 has dynamic memory al· 

Addlllonal 64IC by!e memory (128 total) ............. 700 locallan, reentrant code, and vec

Addlllonol 2M brl• disk storage .. ............ ...... 1950 lored lnlerrupl. Operalln111r1tem runs 

Addlllanal 20M brte disk storage (Winchester) ..... . 4000 foreground, background, lnleradlve, 

CRT T8tmlnal .. . . .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. . . 895 and batch. BASIC hoa multiple key 

Matrix Printer (150 cps) ................. . .. ......... 1895 ISAM. 

Character Prlnte< (55 cps) .......................... 2695 


• Mull~u.., wcrdprocesslng concurrent 
·oeole< Prices wffh dala proceulng. 

~ntegrated Business Computers 

2201 OWilmington Ave., Suite 306, Corson, CA 90745 (213) 518-4245 
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Listing 8: Execution of the RACE-I program. You can enter the input mode to store any information in the file. Here we chose ;ust to 
read tlie file. 

FI LE ! F~ACE-·O 

HETUF~N TCJ ENTFf~ HCH~SES Clli: ANYTHING TD Cl.. E 1~1:~ FILE '? CLEAR 
READY 

FWN 

F~l L..E . RACE··- D• '!)F~ETl.Jf~N TU FNTEJ~ HClli:SES t:m ANYTHING TU Cl...EAf~ FILE 
r~ETl.lli:N TO 1:~E1~D FIAT INDS cm ANYTHING TU INPUT '!> 

("I ('\
HUCKPA!:>SEf~ 	 2 :1.2 :I.::.> 1 ? ~ 9 

' ") 	 \" \DAMASCUS·····-· 	 ,.... lO :1.0 <? 9 1 <y 
t::· '") :~:;DR FAGE li: ·- ..-	 .:.. :I. :·5 :I 3 <? 9 '·' 

'") 	 <;> ')IUVA 1:~IDDE ,:,. L3 :1.3 8 8 
BlJE'S GIJi:L ' ') / 7 B n 7 7""· 

'")FOli:EGCJ·-······-····· ,:.. 12 :I.::.> <? 9 :LO :I.() 
SECli:ETAIUT ' ,,.·">.. :I. :·5 :1. 3 9 9 :I.() :I. 0 

r)FDCILI!:;H PL 	 ,.·,. 9 <)> a 8 } J 
li:LJFF I AN··-··- ..·· 	 2 :13 :I. :·5 8 i:i 7 } 

r) 	 1::· 1::BOLD f~UL ER 	 ... :J.2 12 9 <? •· ' 
' ") 	 '"' GALLANT MA 	 ,,.,.,, lO :I. 0 9 9 :I.() :1.0 

r,~FWUND TABL 	 ::?. 1.0 :I.() <J B f':; 
'") 	 ("\TIM TAM·--··- ,,.·., ~~ 9 ~· 9 9 <? 
' " ) c;sworrn DAN C 	 ...... 9 B B 9 9 
'')KE L..~;n ..-· ..·······-·-· 	 ...... :1.0 1. () 9 9 lO :LO 
'') 	 1::· 1::CARRY BACK 	 ,,,:.. 8 B 9 9 ..__,··' Cl CADD ······- ·- ···· 	 ·-'') / "/ 7 7 t> 6 
'") 	 1::: ·NORTHEli:N lt 	 ;,:. 1.0 :J.O 8 B !:;; 
•") 	 '·' o, w.~i:;.· ....MAN 	 ....... 1.:3 :1.3 9 9 lO :1. 0 


Sil...l\Y i:;uu... 	 ] 1. :I :1.3 :1.::-1 :1.3 ..:1.:3 
' ') ., ..~HABB IT·-···.. ··--· 	 :J.3 :L :I. :I. :I.·

0CDL, HAY··- -· 	 0 :1.3 :1.2 :I.:! :1.0 , fl 
THE GEN-····-··.. 	 1. .13 :1.3 :J.3 :I. :I. :1. 

THE CINE -- -· ··-	 0 l :u :1.3 :I. :3 u .1:5 
ALL HUT ON 	 :I. :I. :I. 1.3 :1.3 :L :I. 

' ") , )CA N [I () ··- ·-· ... .... 	 l ....·.. .<.. 6 /, :r. o :r. 0 
DON'T S1-:1Y·... 	 () l 'J 7 'J 7 '} 

· · ~PEH!30NAL.IT 	 0 7 7 7, 7 '} 

f~LJFF & 1:~Eit 	 :I. '7 l 7 '"J l 7 
·--.......... .... ,..,_...-........ 
 () 0 () () () 0 0 --..... ........ ,_,,... .... -..... 0 () () () 0 ('.) () 

.... -·· .... .................... .... .... 
 0 0 () 0 0 () () 
.... .................... .... ...... .... 
 0 () () () () () () 
........ ............ .................... n t.1 () () 0 () ()-........ .................... ........ 0 () ('1 0 () () () 
..- .................... ........ ,_ ..,.. () () ()0 0 0 
- -·-··-··.. ···· ······.. ·-·- 0 () () () () () 0 
........ ............ ·-····· ............ 	 () () () () () ()
0 
--·-· ........ ................ .... .... 	 () () () () ()
0 0 
.... ....................... ... ...... 	 () () ()
0 () 0 () 

1:~EA DY 

1;;UN 

FILE .• i:~r-) CE ..··D 
I · ~ l""t 	 J!)HETUF~N TU ENTE F~ HCJl;;!:> E~·; .t: ~I Y l"HJNG TO Cl... E1-:1f~ 1::- 11...E" ' 1:?ETURN HI l~:E 1~D f\ ATTNG!:> Cl h' ANYTHING TO JJ\lf:'I !"f ? LNPUT 

:r: [I ' NAME ? 29YNAME IT 
CL.ABS AND 6 F\ATINGS '!• 0, :l2Yl 2 Y 6 ~6Y6v6 
F:FT UF\N TO 1:~EAD 1:\ATING ~:; cm ANYTl·IJNG Trl INPUT 'j> INPUT 

r\nIDr NAME "!) . ..-;; 
HEADY 
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•• 

The first of o series of new. full-capabili ty. low 

performance printers designed by MPI to 

requirements of the general use computer market - hobbyist 

or professional 


SPECIFICATIONS 
• lmpacl B1d1rect1onol • 115/230 VAC ± 10%. 50/60 Hz 
• 7K7 Doi Matrix • 96 ASCII Upper and Lower 
• 100 Characters Per Second • RS232C. 20 mo 
• 80. 96 and 132 Column • 110-1200 BAUD 
• 10 Lrnes Per Second • 2 Line Buffer. 
• lroctor and Frictron Feed I or 2 K Ophonor 
• Normal Poper 	Roll. Fon·told or • Cenlronics Parallel 


Cul Sheets • 41x27x 16 cm. 7 Kg 


Sigma Internationa l, Inc. is master interna tional distributor 
for MPI a nd seeks dealers/ distributors 
wri te us on your lett erhead at the following address: 

SIGMA INTERNATIONAL, INC. 
P.0 .8ox 1118 SCOTTSDALE, AZ 85252 

Te l. (602) 994·3435 Tix. 165·745 Sigma 


THE HEAVY DUTY WORKHORSE 

AT THE 


AFFORDABLE PRICE. 


• Simple Design 

• Simple Maintenance 

• Simple Interfacing to: 
- Apple • 7 x 7 Impact Doi Matrix 
- Pet • 132 CPS (max.) 

- TRS-80 • 96 Character Upper/Lower 

- Exidy ASCII 

- OSI • 8.0 rn (20 3 cm) Line Length "'"iii 

a nd many other • 80 or 96 Columns · 

• 6 LP\ Line Spacing personal computers 
• Tractor or Friction Feed 
• 127 Character Butter - 2 K Opliono l 
• Feed ot 50 LPM Printing - 560 LPM Stewrng

The 7000 + was designed to provide the per • Continuous Loop Ribbon with Re-inking Roller - 5 Mrllion Character 
sonal computer user with an inexpensive. yet Life 

MPI 
MODEL 88T 

IMPACT 
MATRIX 
PRINTER 

cost. high 
meet the 

Current Loop 

worldwide. Please 

USA 
Cable : SIGMAS 

l 

LRC 
EATON 
MODEL 7000+ 
IMPACT PRINTER 

IMPACT DATA 
MODEL 801 

reliable printer. Take a look - you won't regret it! 

SPECIFICATIONS 
• Impact Unidirec tional • Standard Poper Rolls 
• 1 25 LPS. 50 CPS • 100 Miiiion Character Pontheod 
• 40 or 64 Column Life (m1n1mum) 
• 5 x 7 Dot Matrix • 6 LPI Line Si:>oc1ng 

Substantial Dealer Discounts are Available . 


OEM inquiries are invited. Please contact: 


SIGMA INTERNATIONAL, INC. 

P.O. Box 11 18 SCOTTSDALE, AZ 85252 USA 

Te l. (602) 994.3435 Tix. 165·745 Sigma Cob le : SIGMAS 


• Poper 	is Standard Fon-fold. Multi-copy Compu ter Forms up to 
9·5/8" (24.45 cm) 

• 8·b1I Parallel (Centronlcs Compatible). RS232 or 20 mo Current 
Loop Interfaces. 110/1200 BAUD. Switch Selec table 

• 115 VAC. 3A. 60 Hz or 220 VAC. 1.5A. 50 Hz 
• 12"H x 18"W x 14"0 (30 x 45 x 35 cm) 

High Quality • High Technology • Low Price 

Substantia l Dealer /Distributor 


Discounts Available 


SIGMA INTERNATIONAL, INC. 
P.O. Box 1118 SCOTTSDALE. AZ 85252 USA 
Te l. (602) 994-3435 Tix. 165-745 Sigma Cable: SIGMAS 
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Key Variables 

T$(864) represent the track displayed 
T1$(54) 54 blanks used in printing of the track 's center 
T3$(60) 60 blanks used to set track · 
N$(12) the 12 horses ' post positions for printing the track 
M(1 2,6,4) 12 = the 12 horses that can be in a race 

6 = the 6 Individual ratings 
4 = each rating broken into 5 possibilities 

0(12) the odds of each horse winning 
H(U.11) U = number of horses in the run 

11 = o class 
1-6 ratings 
7 races run 
8 firsts 
9 seconds 
10 thirds 
11 earnings 

H$(A) horses' names 
R(99.3) 99 represents the 100 races 

3 = O type/distance/# horses 
1 purse 
2 winning time 
3 race winner 

R$(48) types of races 
A(1 2,9) 12 = twelve horses 

9 = O ID of horse 
1 weight 
2 location of horse 
3 what lane horse is In 
4-7 posit ion at the start , half. stretch, finish 
8 length behind or ahead 
9 time 

Functions by Line Number (S = subroutine) 

1 thru 35 Set variables and request historical file name 
40 thru 65 Read historical file 
70 thru 90 Select action code 

5000 thru 50408 Prints list of horses 
6000 thru 60998 Prints statistics (past performances) 
7000 thru 7290S Runs race 
7300 thru 7360S Prints results of race 
7900 thru 79208 Set wha t parts of each race will be placed in at the " start. half , 

stretch " 
8000 thru 80408 Clears track 
8100 thru 81408 Prints prerace list of horses with odds 
8200 thru 82608 Automatic selection of horses to be included in a race 
9000 thru 9195S Prints track 
9300 thru 9350S Sets the odds 
9400 thru 94405 Sets weights for allowance and handicap races 
9500 thru 95308 Calculates win, place. and show payoffs 
9600 thru 9601S Calculates limes 
9700 thru 97108 Updates summary records 
9800 thru 9825S Updates individua l records 
9900 thru 9910S Updates general race file to Indicate what data is pertinent to 

each race date 
9950 thru 9995 Writes all data to fil es and ends program 

Table 1: List of all key variables and functi onal routi11es used in tlie RACE program. 

File Structure 

Type 
Code 

Number of 
Records x 

Size of 1 
Record = 

Total 
Bytes Contains 

2 

3 

100 

40 

400 

540 

20 

72 

50 

142 

2000 

2880 

20000 

24880 

History of each racing date: 
variable R(99,3) 

Summary of historical data for 
each horse: variable H(U,11) 

Detail history of last 10 races run 
by each horse 

or 98 blocks ol 256 bytes 

Organization of File 

100 type 1 records 

followed by 40 groupings of 1 type 2 record and 10 type 3 records 

Table 2: Detailed description of the file structure used to im plement the horse race 
sim ulation. 
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Te:ct continued from page 160: 

which ratings I thru 13 are converted. 
Therefore, the 51555 in line 1000 of 
listing 9 corresponds to rating 13: the 
thirteenth piece of data represented 
on lines 20 and 30 of RACE-I. 

Table 2 details the file structure 
used. North Star BASIC allows you 
to read disk files by bit location. 
Records can therefore be of varying 
sizes and can be read sequentially or 
by random access. You must know 
what you are reading, or type errors 
(reading a string variable into a non
string variable or vice versa ) will 
occur and terminate the program. 

In program RACE, the computer 
must always know the current race 
day, in order to update the proper 
race. This feature was added to save 
storage space. As detailed in table 1, 
variable R(99,3) carries the data com
mon to each race, so individual past 
performance records for each horse 
need not carry this information. In 
order to accomplish this, an attempt 
is made to read the first 100 records of 
the file sequentially (lines 40 and 45 of 
listing 14, RACE program). As soon 
as a blank record is encountered, the 
read process is terminated and the 
computer assigns this point as the 
current race day. 

Next, the computer reads only the 
summary information of the horses 
selected for the run . This is done by 
random-access read operations. The 
location of the summary record is 
always 2000 bytes + (identification 
number X 572 bytes). These opera
tions are seen in lines 50 to 65 of 
listing 14. But why not read all infor
mation? The answer is memory limi
tations. Assuming a forty -horse run, 
an additional 20,000 bytes of memory 
would be required. 

During the design of this program, 
a timing test program for disk reads 
and writes was developed . This was 
done to minimize execution times and 
to serve as a guide in writing future 
applications. 

Listing 10 shows the output of this 
test and a sample run. The program 
prints its start time "7 3137" (7 hours , 
31 minutes, 37 seconds). The next 
time represents the time when ten 
new records are added to the file. The 
last time corresponds to when the 
program finishes reading the ten 
records five times each. These times 
are approximate, since the smallest 

Text continued on page 172 



An Extraordinary Offer to introduce you to the benefits of Membership in 

ElECTRONICS BOOK CLUB 

invites you to take 

this 1,302-page $ 99 
robotics library 

---- for only 

Build Your Own Working Robot 
Complete lnslructions- plans. schemalics. logic circuits. and 
wiring diagrams - for building Busler, lhe mosl unique pel in 
lhe world! Not for novices. Buster is a sophislicaled experlmenl 
in t'jbernetics. You build him in 3 phases. and watch his 
personality develop as you add progressively more advanced 
drcullry to his mainframe. The first-phase robot, Buster I. is 
"leash-led," and dependent on his master lor decision-making, 
Buster II has a basic brain; equipped with a wireless mike, he 
can enter a room and talk with lhe occupanls. Busler Ill responds 
when called, and when "hungry" finds his charge1, and plugs 
himself in. Walch his personality evolve as you build him from 
lhe ground up in a learning experience unparalleled in electronic 
conslruction. 238 pps.. 117 illus. List $8.95. 

Handbook 01 Remole Control & A11tomal1on Techniques 

A practical. step-by-step guide lo designing, building, and 
installing hundreds of remote control systems. and scores of 
automated devices... from garage door openers to lighl sensors. 
from imercom controls lo electromechanical timers-lo inter
facing a microprocessor with household devices. You'll learn how 
lo apply electronic and mechanical lechniques to remote-control 
wilh computers. with audible tones, with ullrasonics, with radio 
wam. wilh lighl beams. with dozens of special systems. You 
can build light and power failure sens0<s. position Indicators. 
lone-operated syslems. lone generalors. RC hydraulic de
vices... and you'll see how to interlace mechanical devices, 
hydraulic systems, and electric molors wilh electronic systems. 
294 pps.. 250 Illus. Lisi $12.95. 

D1g1tal Interfacing Wrth An Analog World 
AGIANT 406-page handbook lhal shows you how lo design 
circuils lo interface microprocessors. compulers. telephones. 
and Olher digital devices wilh the analog world...that shows you 
how lo really pul your microcomputer to work to measure certain 
condilions, 01 IO control external devices. Tells you all aboul how 
lo go aboul ii-how to convert energy produced by pressure, 
force. position. lemperalure. elc. info an electrical voltage or 
cLWrenl your microcomputer can deal wilh. 11 shows you. tells you, 
describes and discusses lhings you can do wilh those 1/0 ports 
Olhei lhan connect !hem up to a prefabricated peripheral! ll's a 
"mealy" volume chock-full ol practical Info on a wide range of 
lopics for engineers. computer hobbyists. engineering techni
cians. and robotics builders. 406 pps., 277 illus. Lisi $12.95. 

The Complete Handbook Of Robotics 
How lo design and build ANY kind of robot.. .including ones wilh 
microprocessor "brains" -PLUS how to inlefface robols wilh 
computers! ll's a single sourcebook lhal contains all lhe 
techniques you' ll need lor crealing, designing, building, and 
operaling your own robol from beginning lo end...wilh enough 
o~ions lo create a whole fami ly of robotic wonders-conlrols 
can be electrical or electronic: power can be electrical, hydraulic. 
11 pneumalic; your robol can operale by radio conlrol or with a 
full range ol sensors lo move about on its own. This practical 
volume gives ALL the info needed to build a walking , talking 

Let us send 1·ou this 4-volume, 1.:.102-page 
Robotic. Lib.rary as pan of an unusual offer 

of a Trial Membership in Electronics Book Club. 
Here are quality hardbound volumes, each 

esoeciall1· designed to help you increase your 
know-ho·w. earnin~ power. and enjoyment of elec
tronics. Whatever vour interest in electronics, 
you'll find Electronics Book lub o.ffcrs practical. 
quality books tha1 you can pul to nmned1ate use 
and benefit. 

This extraordinary offer 1s intended lo prove 
to you through your own experience, that. these 
very real advantages can be )•ours.. . that 1t 1s pos
sible 10 keep up with the literature published in 
your areas of interest. and to sa_ve substantia!IY 
while so doing. As part of your Tnal Membership. 
you need purchase as few as four books during the 

Facts About Club Membership 
• The 4 1ntroduc1ory books ca rry a publisher's relail price ol 
S47.80 !hey are yours lor only $1.99 !or all 4 fp lus postage/ 
handling) with your Trial Membership. 
• You will receive the Club News, describing the current Selec
tion. Allemales. and other books. every 4 weeks fl Jx a year). 
• II you want lhe Selec11on. do nolhing; 11will be sen! 10 you 
aulomatlca lly. If you do not wish lo receive the Seleclion.11 ii you 
want lo order one ol the many Alternates ottered. you simply give 
instructions on the reply lorm (and 1n the envelope) provided. 
and relurn II lo us by the date spec1lied This dale allows you at 
least 10 days on which to return the lorm II. because ol lale mail 
delivery. rou do not have 10 days to make a decision and so 
receovo an unwanted Selecllon. you may return 11al Club ex
pense 
• To complete your lnal Membership, you need buy only lour 
add111onal monthly SeleCllons or Alternates during the next 12 
months You may cancel your Membership any time altt!f you 
purchase these four books 
• All bools-1ncluding the lnlroduc lory Oller-are lully return
able aller 10 days 11you 're not completely salisfled 
• All books are offered al low Member puces. plus a small 
postage and handling charge 
• Conllnuln1 Bonus:ti you tonlinue after this Trial Membership, 
)'CU will earn a Dividend Cenificale for every book you pu1chas!!
Throe Cenilicates_ptus payment of the nominal sum ol $L99 wilt 

{ Only $1.99 for 
All FOUR! 

' 
Regular List 
Price $47.80 

{'
Top-Quality 
Hardbinding 

Contains the 
very latest 
info on 
Robotics! 

{ Almost 800 
illustrations 

{ Contains over 
500,000 words 

' 
1,302 data
packed pages 

coming J2 months. You would probably buy a l 
least this many anvway, without the substantial 
savings offered through Club Membership. 

To start your Membership on these attrac
tive terms, simply fill out and mail the coupon 
today. You will receive the 4-volume Robotics 
Library for 10-day inspection. YOU NEED SEND 
NO MONEY. If you're not delighted, return the 
books within 10 days and your Trial Membership 
will be canceUed without cost or obligation. 

. . 
ELECTRONICS BOOK CLUB, Blue R1dee Summit. Pa. 17214-------------· I EHCTRONICS BOOK CLUB 

I Blue Ridge Summit, Pa. 17214 
I Please open my Trial Membership in ELEC
1 TRONICS BOOK CLUB and send my 4-volume 

I Robotics Library, invoicing me for only $1.99 
plus shipping. If not delighted, I may return the 

I books within 1Odays and owe nothing, and 
I have my Trial Membership cancelled. I agree 

to purchase at least four additional booksI during the next 12 months after which I may
I cancel my membership at any time. BY4 

II Name __________ Phone 

I Address ________ ______ 

II City______________ 

friend and companion. or even a helpful servanl. Includes 7 entitle you to a valuable Book Dividendol your choice which you I State Zip ____may choose from a list provided Membets.Chaplers on advanced robol circuits, conlrols, and sensors. 364 
• (Valid for new Members only. Foreltn and Canada add IS'i-.1 RE-29 
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FROM RACET COMPUTES 
• REMODEL-PROLOAD - Renumbers pro

gram hnes. combines programs The only re
number program that will renumber the middle 
of a program Specify 16K. 32K or 48K Works 
with Cassette or Disk ... $34.95 

• GSF - Use on your Basic Programs for lnstanl 
Sorting (will sor11000 otemson 9 seconds) Other 
commands include Compress and Uncompress 
Data. Duphcate Memory. Display Screen 
Controls and Fast Graphic Controls .. . $24.95 
(For Cassette or Disk. specify 16K. 32K or 48KI 

• DOSORT  All GS F commands plus special 
Multiple Disk Sorting Roulones . .. $34.95 
(Specify 32K or 48K) 

• INFINITE BASIC - A<l<ls 70 commands to 
your TRS-80 1nclud1ng Instant Sor1, Matrix 
Commands. Strong Commands, Left and Right 
Jus11hcat1on. Strong Cente,,ng. Simultaneous 
EQuatoons. Upper and Lower Case Reverse and 
more .. . $49.95. iFor Cassette or Disk) 

• INFINITE BUSINESS (ReQuores Infinite Basic) 
Eliminate Round-olf error . 127-Dogot Calcula 
toon Accuracy. lnser1 New Elements on Sone<l 
Arrays . Au1oma11c Page Headings. Footings. 
and Pagination. Mullople Precision Arithmetic 
and more . .. $29.95. iFor Cassette or Disk) 

• COPSYS - Copy Machine Lang1.oage 
Programs . . . $14.95 (For Cassette only ) 

FROM SMALL SYSTEM SOFTWARE 
• RSM-2 Machine language Monito r . .. $26.95 
• RSM-20 Disk Version ol RSM-2 ... $29.95 
• DCV-1 Converts Machine Language Programs 

from tape 10 disk . . . S9.95 
• AIR RAID - The ullomare TRS-80 game con

verrs your TRS-80 onto a real time shootong 
gallery .. . $14.95 

• BARRICADE-A fast pong sly le game . . S14.95 
• CPM • $150 lfor Disk only) 
• TRS 232 INTERFACE - Interface with Sofl

ware drover RS-232 printers to your 
TRS-80 . .. $49.95 

• TRS-232 FORMATTER -Add1t1ona1 
(optoonall Sohware for TRS·232 owners Ads 
many pr1nte1 commands to your 
TRS-80 . . . $14.95 ($9 95 w11h purchase of 
TRS-232) 

• MAIL PAC - For Mo<lel I or Model 11 Disk 
Systems only . . . $99.95. Ouock·sortmg lull user 
conrrol over maohng hSI from Gallact1c Software 

FROM ADVENTUAELANO INTERNATIONAL 
• ADVENTURE #1 - #8 by Scott Adams . 

$14.95 Heh available on Cassene or Dosk 

SARGON II 
THE CHESS CHAMP 

$21U5 

FROM APPARAT 
NEW DOS • $91U5 

35. 40 and 77 Track versions available 

~ Lllr:lPlITAllr.iZLS ~-
.••EVERYTHING FOR YOUR TRS·80'e • • 


TRS·IMl I!! e rrer1c-merk of lhc- R1tdlo Shnck l>h' l!!lon •1f Tsnr1y Corpornllon 

*All Orders processed within 24-Hours 
*Free Shipping within V.P.S. areas (add $3 for orders outside of the U.S.A . or V .P.S. areas). 
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling). 
* IO-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days FF"ee Service. 

• LEARNING LEVEL II by David Lien 
The O"gonal Author 01 The Level Manual 
A Slep By Slep approach to Learning Level II 
especoallv geare<l lo new TRS·80'• Owners 
S t 5 95 

• TRS-80 DISK ANO OTHER MYSTERIES 
$19.95 ($22.95 after 2/1/80) . Over 100 pages 
of 1ndespens1ble mformat1on for disk owners 
Leaon 10 recover 1nformat1on from bad disks. 
how to make Basic programs unhstable and t2 
more cha piers of never published hps and 1ntor 
mal1on Wrotten by H C Pennington (For all 
Disk Owners) 

NEW SBSG BUSINESS SYSTEM FOR 
MODEL I OR MODEL II · IN STOCK 
- General Ledger 
• Accounts Receivable 
- Accounts Payable 
- Payroll 
• Inventory Control With Invoicing 
• Each module can be operated individually 
or as a coordinated SYSTEM. Turn-Key error 
catching operation for beginners 
• Complete manual and documentation 
accompany each program 
•Minimum System requirements 2-Disk 
Drives for Model I ... l-Disk Drive for Model 11 
• Each module can be formatted to span data 
on Upto 4-Disk Drives 
• Free 30-Day telephone consultation 
• Call for complete speclficat ions 
• Model I Vers ion $125 per module 
$495 per System 
• Model II Vers ion $225 per module 
$995 per System 

DATA MANAGEMENT SYSTEMS 
- OMS replace index cards or any data 
requiring long lists of information . 
.• TBS In-Memory Informat ion System 
(for cassette systems) $24.50 
•TBS Disk Data Manager (requires 1or more 
disk drives) ...Set up fast random access 
files in minutes. Stores up to 320K of 
information on 4 Drives. Up to 10 fields 
and 255 characters per record . Supports 
upper and lower case RS-232 or TRS 232.. . 
Features complete editing $49.50 
• Personal Software CCA Data Management 
System... Completely user oriented. menu 
drive. 130 page Step by Step Manual ... 
capable of inventory control, sorting data, 
reporting data in nearly any form (for reports 
and mailing labels) . Sorts data by up to 10 
fields for zip code, balance due, geographic 
location or whatever. Prints reports with 
subtotals and totals automatically calculated. 
Fast random access $75.00 

Box 149 New City, New York 10956 

48-Page Catalog $2 FREE With Any Order 
Order by Phone or Mail 


No Shipping Charge 

Add $3 for C.O.D. 


Add $3 for all Foreign and non·UPS shipments 

Add $3 JOT UPS Blue Label 
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FROM THE BOTTOM SHELF 
• 	 CHECKBOOK II (for Cassene or DoskJ . . 


$11.50 

• 	 INFORMATION SYSTEM tfor Cassette or 

Disk .. . $24.50 
• 	 SYSTEM DOCTOR (a complete diagnosis ot 

your TRS·80 checks memory. video. casselle . 
disk . ROM and all olher parls ol your system) • 
for Cassette or Disk . . . $28.50 

• 	 CHECKBOOK REGISTER ACCOUNT· 
ING SYSTEM (reQuires 2 disk droves) . . $49.50 

• 	 LIBRARY 100 · 100 established business. 
game ande<1uca11ona1 programs plus FREE Tony 
Pilot all lor . . . $49.50 

• 	 BASIC TOOL KIT - 11s1s all variables. GOTO's 
and GOSUB's on your program ... $19.80 

• 	 SOUNDWARE - Ads sound 10 your TAS·BO 
Just plus 1t "' ...$29.95. Sample programs 
included 

• 	 TING TONG - Can be used with Soundware 
for a Sound version ot pong ... $9.95. 

• 	 VIC-The Carta Visual lnslructlonal s19 95 
Compuler Program 
The Level It 16K Cassene is designed 10 leach 
beginners the Basics of Machine Language and 
Assembly Language Programming See every 
Machone Language I nstruchon Display on 
your .Video 
VIC inc ludes a Slep Sy Step 55 page manual 

VISTA V80 DISK DRIVE 
110 K OF STORAGE 

$395 
Add $29.95 for Cable 

1Free with Purchase of Two Disk Droves) 
- 10 Day Money Back Guarantee 

FROM HOWE SOFTWARE 
MON-3- Machine Language Programming for 

Beginners MON-3 os a Complete 
System Monitor with Users 
Manual $31.95 

MON-4 - Disk Version of MON-3 . . . $49.95 

LEVEL Ill BASIC ... $49.95 FROM 
MICROSOFT - Now Cassette owners can add 
Disk Commands 10 their TAS-80 wolhout owning 
a Disk Drive 

• 	 BRAND NEW OLIVETTI PAINTER ...$2495 
Business letler quatoly pronl. Automa11c Line 
Jushlocahon Ion request) . Ouock Pnn11ng. can 
be used as a Memory Typewriter. plugs right 
into your TRS·80 wothoul any mod1hcat1on or 
soflware 

THE ELECTRIC PENCIL 

C111ette ... $99.95 


Dltk •.. $150.00 


• 	 HORSE SELECTOR II by Dr Hal Davos . . . 
S50. The TRS·80vers1on update<! lo• lhe lRS-80 
and originally reviewed on Systems an<t 
Methods 

24 

HOUR ORDER LINE 

(914) 425-1535 -
Circle 94 on Inquiry card. 



THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 


FOR TRS-80'' 


OWNERS 
 ~LClr:lPUTAClr.iZLS ~- ·~~~g~~· 
MONTHLY NEWSMAGAZINE 


Practical Support For Model I & II 


WORD PROCESSING PROGRAM 
(Cassette or Dis k) DATA MANAGEMENT SYSTEM C:: 

For wr11 111g lellers. tex t . mailing lists. e1c.. \v1th each (Cassette or Disk) a_~J... 
new subscript ions ur renewal. Complete fi le management for yollr TRS-1'10'" -G p~ 
LEVEL II RAM TEST CLEANUP 	 ~ "" 

(Cassette or Disk) (Cassette or Disk) ~ 
Checks rnndom ilCCE'SS memory to ensurE' thdl all memory Fasl <K tion M aze Game. 
locatio ns M<' workm!J prop<'r ly . 

SEND FOR OUR NEW ~H PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS HO" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE I. $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

·· ····•••·•••••••·•·•·••··•·•••·•··•·•••····· · ······ ·· ·· ··· ··················· · ·················•··••·•·····•· 

24 
HOUR 

ORDER 
Bo• 149 New City , New York 10956 

LINE 
ONE YEAR SUBSCRIPTION $24 . ........ . 
 (914) 425-1535 
TWO YEAR SUBSCR IPTION $48 . . . . . . . . . . 


SAMPLE OF LATEST ISSUE S 4 .. . .... . . . 

START MY SUBSCRIPTION WITH ISSUE . . . . .. . . . . 

(#1 · Ju ly 1978 • #7 · January 1979 • #12 · June 1979 • #18 ·January 1980) 

NEW SUBSCRIPTION . . . . . . . . RENEWAL . . .. .. . . 


CREDIT CARD NUMBER _ _ _ _______________ _ ____ EXP. DATE._ ___ ___ _ 

SIGNATURE-------------------------------------~ 

NAME --- ------------- -----------------------

ADDRESS _ _ _________________~STAT,__________~IP_____~ 
•• • ADD $6/YEAR (CANADA. MEXICO) . ADD $12/YEAR AIR MAIL · OUTSIDE OF U.S.A .• CANADA & MEXICO ••• 

• PRACTICAL APPLICATIONS 
• BUSINESS 
• GAMBLING • GAMES 
• EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 

AND MORE 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM (FOR DISK OR CASSETTEl 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• 	 PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM! 
• 	 EXTEND 16-DIGIT ACCURACY TO TRS-80" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS> 
• 	 NEW DISK DRIVES FOR YOUR TRS-80'" 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80" 
• 	 A HORSE SELECTION SYSTEM* ..ARITHMETIC TEACHER 
• 	 COMPLETE MAILING LIST PROGRAMS CBOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS! 
• 	 RANDOM SAMPLING* ..BAR GRAPH 
• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL II UPDATES* ..LEVEL II INDEX 
• 	 CREDIT CARD INFORMATION STORAGE FILE 
• 	 BEG INNER'S GUIDE TO MACHI NE LANGUAGE AND ASSEMBLY 


LANGUAuE 

• 	 LINE RENUMBERING 
• 	 AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOUNTS PAYAFll_E AND 
RECEIVABLE. FORTRAN-80. FINANCIAL APPLICATIONS PACKAGE. 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROG RAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS rBOTH 
ELEMENTARY AND ADVANCED! ... AND 
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listing 9: Section of code from the RACE program edited to eliminate all file references. 

LDAD l~:P1CE 

h'E 1:1f1Y 

l 11. I... 40 y 4'.'.'i 
i:~EAD 'r' 

En.LT :'.'iO 
~ .,=; 11 '( :::: , .) \ FDF~A ::::() 'ff) l.J\A:f. ·" ( l0*(.1) +:I. 
EDJT l.10 
6 0 READ HS (A :f.vA1+ 9> ·H CA10>r HCAvl>1 H(A 12 ),HCAv3)vH(A,4>rHCAv5) 
6~ READH(A,6l\NEXT 
:1.000 DATA'FIRST DATA'r:l.r 5 1555r5 1 555 • 5:1.555r515~5·~ 1555r5 :1.555 
ED.T.T j (){~ 0 
100 1 DATA "SECO ND TRY"v:l. r51555v5:1.555,51555r5155~ , 5 1 555,51555 

6000 l··:ETLJF·N 
!IE/. f;() J (j I ·'>09 9 
h'EAUY 

L. If! ·1 ih> :l. C• 

· · ~(i :I 0 FCU:(l:::: :I. TO 1. :'.'i\ T~l;:::: T J~l• +T <I; \NEx ·r \ l:{c·r Uh:N 

nFL no::·o , 8 :1. 40 

F: r::: 1'1 fl ·f 
9000 i:;:E TUF~N 

I1 E1.. 900 :I r 9 l 9~'i 
i ·: i·j,[1'{ 

·N:~;o FND 
[I[ I.. 996 (), (?99:'.'j 
1: .·1~ . AJI Y 

1:iUN 

::uvrnuM NUM ? 2 
=I~ DF HCrnSES !' 2 

FO~ LlST OF HORSES 
:::: F!":JF: s ·1A·1 !ST.TC~:; 
.~ I m:: J:;;ACE 
O TCl ENI1 'i' 1 7B39 

ID NAi.,H. f:;; :ft: :l 2 3 ~~ WDN 

:·:: :::::;:: :::: :::: :::;: :::: :::; ::.:: ·:-: ·::: :::: :::: :::: :;:; :::: :::: :::: :::: :::: :::::::: :::: ::;: :::: :~ :: :::: :::: :::: :::.: :::: :::: ;::; :::: ·:...:: :::: :::: :::: ;;;: :::: :::: :::: :::: =~-= :::: :::: :::: :::::::: :::: ::::.:::: :::: ::.-: :::: :::: :::: :::: :::: ::~ :::: :::.: :::: :::: :::: :::: :::: ::~: :::: :::::::: :::: :::: :::: 


0 FIRST DATA 0 0 0 0 SO. :I. SEC OND TRY 0 0 0 0 

RFADY TO RE·ruRN ~ 


FOR LISl OF HORSES 

" FDI~: S l (i l J ~;Tl c ::;; 

.~ i-:m;: r~n· :L 


7"7Fl2 

· rYPE ~ ARE l =S fAKES 2= ALLOWANCE 3 = CONDITIDNE D 4 = MAIDEN 5 =HANDICAP 6=WORKOU 'f 

Ill ~:: u1NCE:=·" f.> TO :I.~! F LJl::: l..l:JNGS M1~ X IMUM HOFrnFS :::- :1. 2 

f YPE, DI STA NCE, HDRSFS? 6,6• 2 

YES FOR Al.JTOMnTlC SlLECT . ? YES 

lD ~: ; TAF:T & LO CN JI u i:-.~rnCl··I ' i' 0 ,:(. 

Pas·r 1 S~COND TRY 

PO ST 2 FCRSf DAfA 


WI H F BY L M:ss.F ODDS 
= =~ ~•. ': :=:: ::.: .~: ::::: ::: ::::- ='.":': ~:: := .::: :::: :::::::::::~ ·::· :::: :·:: :::: :::: :::: :::: ::::::::;: :·:! :.:..: == :...-.: :::: :::: =·::: ~-::::;;: ::::: :::: :::: ::: ::::: ::.:: ;:::.: ::::: ;:= =~ ;-...:: :::: ::::: ;::: ::..:: ~:::: :::: 

~,•J F I F·:ST flATr~ :1.20 ... 
,.., 
·.. l ... :t BY 0 l.: B40 • 0() 

' ' ):I. SEC Cli'iD fRY 120 l ,,:,. :I. :I. 2 BY () 1. : 13.0 .oo 

l~:EA D Y? 
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Diagnostics I for CP/M* &TRsDos* 

Someday your computer is going to break; even the most reliable 
computer systems "go down". Often, finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system Is down, the more 
money you lose. 
DIAGNOSTICS I is acomplete program package designed to check 
every majOr aJea of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years. large installations have run daily 
or weekly diagnostic routines as apart of normal system 
maintenance and check-<Jut procedures. 

DIAGNOSTICS I ls designed to provide that kind of performance 
testing for 8080/Z80 micro computers. 

DIAGNOSTICS I will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 

·Memory Test 
·Disk Test •CPU Test C8080'/8085/Z80,) 
•Printer Test ·CRT Test 

To our knowledge, this is the first CPU test available for 8080/ZSO 
CPU's. Many times transient problems. usually blamed on bad 
memory, are really CPU errors. 
Agood set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a "program bug" when actually 
hardware was to blame! 

DIAGNOSTICS I also allows you to be confident of your system. 
This can be critical when flle merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 

DIAGNOSTICS I ls supplied on discene with acomplete 
users manual 

DIAGNOSTICS I: $50.00 
Manual: $15.00 

!requires: 24K CP/M; 16K disc for TRS-80 
formats: 	CP/M 8" SOFT SECTORED, NORTHSTAR CP/M 

AND TRS-80 DOS 

All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344-7596 

Technical Hot Line: (217) 384-0847 

(answered only when technician is available) 


Give your computer a "physical" today! 

.alC.-



Listing 10: Listing of the timing test program for disk reads and writes. 

5 [IIMV <l. 2 > 
10 c;os11u 985'7\!LJ1,u2,u3 
20 OPENtO,"A4r2" 
30 FCll:;;A:::: 1Tel10 
40 FORB =1T09\C= <B - 1>*60 
:'.iO READtO/.C, V <1 > 
60 FORD=2T012\READtO,VCD>\NEXT 
70 C::C+f.>O 
so WRITEtozc,vc1> 
90 FORD=2T012\WRITEtO,VCD),NOENDMARK\NEXT\NEXT 
100 C=O\WRITEtozc,vc1> 
110 FORD=2T012\WRITEtO,VCD>,NOENDMARK\NEXT 
1.20 NEXl 
130 GOSUB 985'7\!LJ1,u2,u3 
200 FOra·-1 ::: 1. TCJ:5 
210 FORB=OT0540STEP60 
220 READtOZB,U(l) 
230 FORD=2T012\READtO,VCD)\NEXT 
240 NEXT 
24~:i NEXT 
250 GOSUB 985'7\!U1,u2,u3 
:~l>O ! FJ:;;EE C 0 > 
270 END 
9857 FORU~ OT0'7\UCU> = INPC168tU>\NEXT\U1 = 10*U<'7>tUC6> 
9858 U2=10*UC5>+UC1)\LJ3=10*U<2>tUC3)\RETURN 
F~EADY 

RUN 

7 31 37 
7 3 ':> 21 
7 ~52 30 
18863 

f~EADY 

Listing 11: Some modifications of the previous listing. The use of loops for indexing read/ write variables has been eliminated and, as 
a result, the program execution time is reduced. 

LOAD A:~~,2 
!:::EADY 
LINE 80 
f~EADY 

50 READto:r.c,vc1>,v<2>,v<J),V(4),U(5),V(6),V(7),V(8),V(9),U(10),V(11)rV(12) 

60 

80 WRITEto:r.c,vc1>,v<2>,v<3>rV(4),V(5),U(6),V(7)

90 WRITEtO,VC8),U(9),VC10)rVC11),VC12>,NOENDMARK:NEX~ 


100 C=O:WRITEto:r.c,vc1>,vc2>,V<3>rV(4)rV(5),V(6),V(7) 

110 WRITEtOrVC8>rVC9),VC10),VC11>,VC1 2 ),NOENDMARK 

220 READt0%BrVC1>,VC2),V(3),V(4),U(5)rVC6),V(7),U(8),V(9),V(10>,VC11),VC12> 

230 

RUN 

7 47 () 


7 4'7 S7 

7 47 43 

18"715 


F~EADY 
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TRS-80' owners, with 
any order! 

1 ·800·258· 1790 
TOLL FREE 

HardSide Hardware (24 pgs.) 

TSE Software (64 pgs.) 

(603) 673-5144 

6 Scvth St reel, &)x 68, Milford, NH 03055 
2 DATA BASE 

disk. 32K, $29.95. 

STSOUC* 
by Lance Micklus 

Now a smart terminal 
package especially for 

beginners on THE 
SOURCE, Micronet, 

and FORUM 80 

•
ST-80 Smart Terminal 
Communications Program 

CONTROL key, ESC key, REPEAT 
key, a RUN key, and a functioning 
BREAK key. List incoming data on 
your lineprinter. Level II , 16K 

Reprogram AS232-C from 
keyboard. on tape $49.95. 
·A trademark ol Lance M1cklus. Inc 

Original Adventure by Microsolt. 32K, 1 disk 
$29 .95 

Pigskin 1Foo1ballJ by Acorn Sollware Level II . 
16K $9.95 

PERSONAL 
Typing Tutor by Roge1 Rob1ladle . Sr Leve l II . 
16 K $19 95 

S.cra1S ot Iha Tirol b1· John T Ph1lhpp. Level II, 
t 6K $9.95 

Adv1mcftd P&rsonal Finance by Lance Mickl us 
lor J2K d isk systems S24 95 

f Ching by John T Ph1lhp Le•el 11 . t6K $7 95 

UTILITIES 
T-Shon by Web Assoc iales Level II . t 6K $9.95 

Fiio Manager 80 by Nepenlhe $49.95 32K 

Directory 16K Dosi< $9 .95 

Au1om11ed Disk Olrec!ory S 14 95 32K Disk Re
Quires NewDOS. 
Spool Print ASCII l1les S19.95 IW 11 1 nol work with 
New DOS.I 

STAD Trace and Debug Mon11or for tape and 
disk systems t 6. 32. and 46K on one tape $24.95 

NEWDOS by Apparal $49.95 

NEWOOS + by Apparat S99.95 

VTOS 3. 1 by Ra ndy Cook with 100 pp Manual 
$75 Manua l alone SJO. W1l h BASIC $99. 

RSM2 by Small Systems Sollware. Leve l II , 16K 
$2695 

RSM2D by Small Sys1ems Sollwaie. Disk for 16 
lhrougn 46K (al l In one) S29.95 

KVP by Lance M1 cklus . Tape-$29.95: Dosk -$34.95 

SUPPLIES 
Dfak•llH Dysan. !premium Quality) box of 5 
·$29.95 plus $1.()() shipping; nationally known 
brand, box of 10 · $39.95 plus S2. Di•k•tt• 

by Bill Sholar 
Genealogy Data Base 

Document your ancestors, 
search and sort functions. 
32K disk $19.95 

1 year subscription to The 
Eighty, monthly magazine for 

MANAGERS! 

Dynamic Data Base by Ken Knecht 

Easy to use, flexible data base 
system on diskette. $39.95. 

CCA Data Management 
trom Penoonel Soltw•1'11 

More powerful system with 100 
page manual and many options. 
$79.95 ladd $3. sh ipping! 

GAMES 
TRs-80 Opero ThHtr• Magn ifi cent sound ! by 
Richard Taylor . $9.95 

Allen lnvHlon by Roy Niederhofler. $9.95 

X·Wlng II by Chris Freund. Level II. 16K $9.95 

Talp•n by Ari Canflll . Level II. 16K $9.95 

Sargon II by Dan and Kathe Spracklen. Level II , 
16K $29.95 
Amozln' MazH by Roberl Wallace. Level II. 16K 
$795 

Android Nim by Leo Chrlslopnerson. With 
sound. Level II , 16K $14.95 

Bff Wery by Leo Chrlstopherson. with sound 
Level II , 16K $14.95 

8 GemH for Preschool Children by George 
Blank. Level II , 16K $9.95 
Spic• B•lllH by Level IV. l.e•el II , 16K Tape or 
32K Disk. Tape-$14 .95. Disk·S19.95 

Siu Trek 111 .4 by Lance Micklus Level II, 16K 
$14 .95 
Ad••nturH on Tape by Scotl Adams. Leve l II. 
t6K. Choose one; Adventureland. Pira1e ·s Cove. 
Mission Impossible. The Counl . VooOoo Castle. 
Strange Odyssey. Pyramid of Doom, and Fun 
House·$14.95 each. Adven1u re Sampler. 16K 
tape. S5.95 
Ad..nturH on Dl1k by Sco tt Adams. l) Mission 
Impossible, Pirate's Cove. Advenlureland; or . 21 
VooOoo Casile, The Count, S1range Odyssey. 
El1her set. $39.95 . 
Port B1rrel by George Blank. Level II , t 6K $9.95 

Mein Checker• M1chlne by Lance Mick lus. 
Level 11 . 16K; 1ape, $19.95: disk S24 .95 

Krtegaplel by Ron Potkin. Level II , 16K, $7.95 

O•l•ctlc Emplno 1nd U•l•ctlc Trtd•r (a seQuell 
by Doug Carls\ on . Level II , 16K, S14.95. Both on 

JheSaltware 

&change 


ST-800•(Enhanced Disk 
Version) adds: 
Transmit any type of TRS-80' ASCII 
file, including BASIC programs 
stored In ASCII frormat, and most 
BASIC data files. ST-80 0 has been 
used on a variety of timesharing 
systems. For 32 K disk systems, on 
disk,$79.95. 

BUSINESS 
lnv•nlory Syal•m 11.3 by M. Kelleher. Improved 

version, $79.95 

lnvento;y 'S' by Roger W. Robitaille, Sr. Leval II, 
16K Tape -$24.95; 32K Olsk.(wllh lnvolclng) 
$59.95. 
P•yroll by Stephen Hatlbler. For disk systems. 
32K $59.95 

Account• Rec•IHbl• II by S. Hebbler. 32K disk 
systems $79.95 

M•ll Ll•I II by SBSG 32K disk sys1ems $99.95 

Smell Buein..• BookkffPlng II by A. W. 
Robllall le, Sr. Level II, 16K. Wl1h Journal ·$36.95 
disk. S31 .95 1ape. S29.95 disk, $24.95 !ape. 

SPECIAL PURPOSE 
Electric Pencil by Michael Shrayer. Powerful 
machine language word processing system. 
Level II. 16K tape · $100; Disk version · $150 
Level Ill BASIC by Micmsolt . $49 .95 

Level I In Level II by Apparal . LeYel II , 16K S 15.00 

Foriran by Microsofl. 32K · 2 o;sks . New low 
pr ice $150.00 add $5. shipping 

RX·BHIC CroH Referenc•·XREF-RENUMX. by 
Lance Micklus RX (disk, 32Kl $24.95: XREF. L 11, 
16K S19.95; RENUMX, L 11 16K. $24.95: 
RENUMBER, $7.95 

BOOKS 
Z·80 Soltw1re Gourmet Gulde end Cookbook. 
trom Scelbl $1(.95 ptua St po1t•g• 

TRS·sO Disk ind Other My11erle1, by Harvard 
Penn lng1on, $19.95 plus $1 handling 
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Listing 12: This listing allows the record file to be updated witl10ut an excess of data manipulation. Records are maintained only for 
the most recent ten races. The last digit of the total races run by a horse is used as a pointer. When race number 11 occurs, the results 
are written into location 1, replacing race number 1 (o ld data). Jn this way we avoid shifting the entire record file every time a new 
race is run. 

L.DAD A6,2 
nEADY 
40 
5() 

70 C==<A-:L>*60 
90 
100 
~10 FORC=ATOA+9:B= CA - 1>*60!IFB>540THENB=B- 540 
RUN 

8 0 27 

8 () 30 

B 0 :38 
1.B872 

READY 
u s r 

~::; IHMVC12> 
lO GOS UB 9857\!U1,u2 ,u3 
~W OF' EN:l:O, "A4, 2 • 

0;30 FCll~A : : :L TO 10 
70 C: ::: (A·- 1)*60 
80 WI:;: I TE:l:OZC, V ( 1) , V ( 2 ) , VC3) , V ( 4) , VC''i) , VU» , V <7 > 
110 WRIT EtO,VC8),V(9),V(1()),V(:l 1 >,VC 12>, NOENDMARK 
'.1.2 0 NEXT 
130 GOSUB 9857\!U1,u2 ,u3 
200 FOl:;:A:::: l T05 
210 FORC=ATOAf9\B= <A - 1>*60\IFB>540THENB=B- 5 40 
220 READ*OZB1V<1>,V <2 >1V< 3 >,VC4),V (5) ,V(6),VCJ),V(8),V(9)1V<:LO>,V<11l,VC12) 
2 40 NEXT 
245 NEX T 
250 GOSUB 9857\!U1rU2, LJ3 
260 !FREE<O> 
270 END 
9857 FORLJ =OT07\U(LJ) =INPC168tU>\NEXT\U1 =10*U<7>+LJ<6> 
9858 U2 =10*U<5>tLJ(1)\U3= :LO*U<2>tLJ(3)\RETLJRN 
f~EADY 

Text continued from page 164: 

measurement of time is given in 
seconds. The procedure will be called 
method 1. 

In listing 11, the program was 
edited to eliminate the use of loops in 
indexing read/write variables. This is 
called method 2 and is considerably 
faster than method 1. 

In the racing game only the ten 
most current performance records for 
each horse are maintained. In the two 
tests already timed, this was done by 
keeping each record in a predetermin
ed location. The most current record 
is always at a specified location fol
lowed by the next most current 
record, etc. This simplifies the read 
operations. However,_ each time a 

new record is added, the entire record 
file is shifted to accommodate for the 
addition of a new record, the new 
record is written in the first (most re
cent) position, and the record that 
was formerly in the tenth position is 
discarded. 

Instead of employing this pro
cedure, method 3 was formulated by 
additional editing shown in listing 12. 
The location of the oldest record is 
calculated, and the new record is 
placed in that location. For example, 
the last digit of the total races run by 
a horse is used as the pointer. If a 
horse has run one race, we write to 
location 1, location 2 for the second 
race, etc. When race number 11 
occurs, it is written to location 1, 

replacing race 1 (the oldest). Race 12 
replaces the second race, etc. This 
procedure reduces the number of disk 
writes required to update the file , but 
adds a calculation for all writes and 
reads. 

Table 3 compares the three 
methods. Method 1 is the least effec
tive, method 3 proves to be the best. 
Method 3 is a little slower than 
method 2 in reading files, but is far 
superior in writing disk files. Pro
cedures similar to method 3 were 
employed in program RACE. 

Aside from being entertaining, I 
hope that game RACE offers a few 
ideas in reducing program execution 
time and limiting the amount of data 
stored.• 
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Method 1 Method 2 Method 3 

Time in seconds: 
To write 10 new 

records 
To read all records 

5 limes 

54 

9 

37 

6 

3 

8 

Table 3: A comparison of the three methods of record maintenance. 

Listing 13: BASIC listing of the RACE-I program. 

REA.DY 
LIST 
10 DIM R<13),D(6) 
20 FORA=1T013\READR<A)\NEXT 
30 [IATA45859599,40708595r35608090r30608090r30557590r25507085r20406080 
40 DATA15305075r10254570r10204070r5153565r5153060r51555 
50 OPENto,•RACE-D• 
55 N$=•----------• 
56 GOT0200 
57 INPUT.RETURN TO ENTER HORSES OR ANYTHING TO CLEAR FILE? •,z$ 
58 IFZ$<>••THEN200 
60 INPUT.RETURN TO READ RATINGS OR ANYTHING TO INPUT? •,z$ 
62 IFZS=••THEN300 
68 INPUT"IDr NAME? •,A,A$\IFA<OORA>39THENEND\A$=A$tN$ 
70 INPUT"CLASS AND 6 RATINGS? •,c,RlrR2rR3rR4rR5,R6 
80 A=2000t<A*572> 
90 WRITEtO/.A,A$rCrR(Rl>rR<R2>rR<R3>rR<R4>rRCR5>rRCR6>rNOENDMARK 
100 GOT060 
200 FORA=OT099\WRITEtO,IriririrNOENDMARK\NEXT 
210 FORA=OT039\B=2000t<A*572)t47\WRITEtO/.B,r,r,r,r,1,NOENDMARK\NEXT\END 
300 FORA=OT039\B=2000t<A*572> 
310 READtO/.BrA$rF,DC1),DC2>rDC3),[1(4)rD(5),[1(6) 
320 FORB=1T06\FORC=1T013\IFD<B>=R<C>THENEXIT330\NEXT\GOT0335 
330 DCB> =C 
335 NEXT 
340 A$,Z5IrFrD(1)rDC2),[1(3),[1(4)rD(5)rD(6)\NEXT\END 
READY 

Listing 14: North Star BASIC listing of the RACE program for an 8080-based computer. 

~:r1~·:·uT "r:;:ANDCJM NUM '? ·, B\FcmA '"' oroB\C :4~ND <o >\NEXT 
~ I~PLIT"t OF HORSES? •,LJ\IFUl2<> INT(LJ/2)THENU=Ll+1 
/ IF U<OORU>40THEN5\A=U*10\U =U- 1 
10 DlMT$C864)?T1$(54),T3SC60),NSC12>,MC12,6•4>·r!4),Q(12),J(1112),LC12) 
15 Fl1)=1000000\FC2) =10000\FC3> =100\FC4> =1 
20 DIMH(LJ,11)1HSCA),R C9913>vRSC 48),AC12 • 7)• KC12>vPC4> 
2~ RS = "STAKES ALLOW. CONDIT , MAIDCN HANDICAPWORKOUT " 
25 INPUT'FILE: ",M$\OPENIOvMS 
30 r2s~ · •••• •• 11 \LINE80\N$= "1 ? 34567890AB" 
35 P<1>~.65\P(2) = .2\PC3) = , l \PC4) = ,05 
40 FORA=Of099\READt01R< A· O>,RCA,1>,R<A,2 >,RCA v3)\IFR CA,()) =0THENEXIT50 
4::; N!:.XT 
::;o Y::" (.~ \FO Rf.l::::OTO L' ' .~, :!. :::: (:I. o*t.' H · 1 \A2 :c" <:572*A) +:woo 
60 REA DIO%ti2.Ht CAt,A1+9>,H<AvO),H(A,1)vHCAv2),H(A,J),H(A,4 ),H(A, 5> 
{1~i F~EA J1·ff:(' yHt'.;.~,.~; > , H (A, ·7:. , H <A, B j , l·I (A, 9 : , 1-1 (A, 10) ,J-1( A, l :L >\NEXT 
'70 ! I 0 

/' ~) ! ":t. !:: cm LIST OF 1-l()l:;:SES" \ ! "2 FW-< STf.iTISTICG" \ ! ":3 FCJI::: ~'"\ACE" 

~0 TNP UTl"O TO END? "vA\!" "1FREF<O)\IfA=OTHEN9950'lFA>3THEN70\!"" 
90 1FA=1THENGOSUB5000\IFA~2THENGOSUB6000\IFA=3TH~~!GOSUB7000\GOT070 

Listing 14 continued on next pllge 
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Listing 14 continued: 

5000 l "ID NAME Rt 1 2 3 $WON rn NAME Rt 1 2 3•, 
5010 I• $ WON"\FORZ=ll 075\l" = "v \ NEXT \ !" "\Z5=I NT(U /2 ) 
5015 FOR2=0TOZ5\~0RZ1=0T01\Z2=Z\IFZl- · 1THENZ2= Z2+Z5+1 
!'.)()20 Z3:::(l2+'1.>*10\!/.2I,z2, • "• 
5030 HS<Z~-9 ,ZJ>·%3f,HC Z2 · 7),HrZ2v8)1HC Z 219)1H<z2,10>,zs9Fo,H<Z2111), 
5040 IFZ1 =0THEN!. "v\NEYT\!" "\NEXT\INPUT"READY TO RETURN? •,zs\RETURN 
<'>0()0 1NPUT '' ID·t '!• • · l.' :.3\ V4 :::: ( VJ*:L 0) +:L 
6 010 IH$(V4rV4i 0 ) o\ FORV4=7T011\!HCV31V4)1\NEXT\! ""\IFHCV3r7) =0THENRETll~N 

16020 "D~Y RACE T PURSE- *H DIS TIME WGH P S H S F L 
60?~ 1 "TJME ODD H WINNER"\FORV4=1TU79\!" =" v\NEXT\!"" 
~h ~Q V4 ~H<V3,/J\V5=V4-(I NT<V4/10)*10)\ 1FV5 =0THENV5=10\V~ ~~~- 1 
f>O~:; o FORV6::=V5TOV!5 ·- 9STEP-1 \ V:== V6 \IFV >··· 1THEN6070 
6060 IFV4<11THENF~IT6099\V=V+10 
6070 V=2000tCV3*572>+72+ CV*S0) 
6080 READtoiu,z,z1,z2,z3,z4,z5,z6rZ71ZB~z9 
6085 X1=~CZv0)\X2= lNT<X1/10000J\X1=X1 - C 1 0000*X2)\X3=INTCX1/100)\X4=X1-C100*X3) 
6087 X5=8*X2\!Z3l•Zv" •,R$CX5-7r~~'·%S8FO ,RCZv1 ),• - •,z21,x4,z31,x3,•F•, 

6088 1 ~R <Z1 2 )\X3= CRCZv3>*10 i11 

6089 GOSUB9600\!%2I,T1-":",%2IvT2,".",%:l.I,Tv%4I.z1,z31,z2,z3,z4,z5,z6,z7, 
6091 T=ZB\GOSUB9600\!~2J,r1,•:•,z21,r2,"."v%ll•T1" •,z6F2,z9,• •, 
6094 IFX3+7>CLJ+•l*10THEN6096 
6095 !HS<X3,X~~ 7 ), 

6096 !""\NEYT 
6099 l~ETUl~N 

7000 !"lYP~S ARE l =STAKES 2~ALLOWANCE 3=CONDIJ'IONED 
700'1 1 • 5 == HANDICAF' 6 "= WOl:;:l'\Ol.JT_" 
700~ '"DISTANCE= 6 TO 12 FURLONGS MAXIMUM HORSES 
7 004 INPUT"TYPE, DISfAN~F, HORSES? •,w.x~.X3 

~01 0 IFW<>6ANDX3<4THEN7000 
7020 !FX2(60RX2>120RX3<10RX3>12THEN7000\X6=INTCCX?+ 
·70~.~::! J. FW< 1.1.ll ·U.-J>,~> THEN7000\ I 9:=0 \ J FW::::jfJPW:":4THl::: N'"'lS l.JDB200 
702!·.'! J FI 9:o::I.-~ l-i::::N7o:rn\ l NP! IT. YES 1: nl'i' (HJHJMt1 TT c SELECT. 
J0~7 IFZ9="YES"THENGOSUB8200 
"?<>.rn FOF·:X4""l rox :1\ IF Iq,=,:1. THEN704'7\ 1 "1:·n!n 11 

, ZJ :r, X4, 
7040 INPUf' ID•? "vV1\IFV1<00RUl>UfHEN7040\GOT07048 

4=MAIDEN", 

12" 

1)/2) 

? • , Z!~ 

704 / 'Jt ":I\:LvX4/\X'.::,:=(1 0*V1H-1\ 1 •PWH" ,%:H,X4," "vl-1$<X5,X~5+9'> 
7043 A<X4.0,=V1\A(X4vJ \~ 1 ~0 

/(l ~'.'iO FOl'; ;t. ':'1:::: :1. TUX-:S \ X~1 ::: I ·~ ( l,, :L, x:'.'i ) \Frn:;;x7 :::::L T04 
7060 ~< ~ 4vX5·X7>~T~ T C X8/ F C X7 ))\X8~XB-< MCX4vX5vX7 >*FCX7>) 

70~4 lFMCX4·Y~.~~-1)>M<X4, X5, X7 >THENMCX4, X51 X 7) = 100 

7 068 X9~~ ' i4rX~ ~X7>-MC X4,X5•X7-1)\0 'X4 > = UCX4>tCX9*X7> 
107P NFXT\OCX4)=0C X4>+ << 100- Mi X4?X5,4> >*5>+<H<V:t,0>*100)\NFXT 
·:: r:18(• XIVO\FCJF:X?"::1 TOXJ\Xfl::::XB+O ( :.-:·/)\NEXT 
·
7 1>f.1 :.. l/,f·J::: .I Nl c ( > ·· .'i >\ U:L "'XB* :I.0()()'. .;:;/ ( X2* ' ';. >*(.!> ·W *.O :·!~'
7090 I\ 1• X<~ i ::::X4 \ NI: ),T °'. :t f W::::;WHW:<) THENGU!3l.JB9400\GDSI lf!9:300 
7 1<>0 GOSUB8000\X~ = 6 \ IFX3 <6l " HFNX4 =X3\X5~0\JF~~>6THENX5=X3 
1110 lF ~ l~> ""THFNRETl.JRN 

7 120 X.7 ·=:!.+<l :~~ >;;! > \ I: fil~XB =':: 1TOX4 \XY=== X"i'+ 1• <'<fl ··- :l ) *:L 44) \ IFX9>B64THENX9 ===X'.i'-864 
~ 1 22 TS(X~ , ~9 > ~N$(X81X8)\LCX8) =XQ\NEX T 

/ 12 5 ~ : ' = ~+(1JiX2 1\FOkX8~ 7 1 DY~\ X9=X7+CCX8 - 1}*144)\IFX9>864THENX9=X9-864 
71 2 ~ . IF X 9 >86~THENX9 : X9-8A4 
'J j ~.~ · 1 I ~I· < >. 9 r X9) :: N 1~ ( )<}~ • ·t f:l) \I.. CXB ) ::::X<;> \NEXT 
'/ :..~·J I· CJ!:(). ~ :::: :t T\IX:?, \ (.> rv.i, 2 l =:::'..:>+ ( :L 2*X2 ) \I'\ ( X4) :::X 4 \NEXT\GOSUB9000 
~ 140 FORV~ 1rn 1 A \ v1 ~ 1\IFV<)X6THEN7150\IF2~X6>X2THfNV:L=.5 

7150 FOR~· 7 · 1TO X3\U3=K<V2>\V4=1NTCRNDC0)~100)\V6=A<U3,0> 

7 1 f 0 ~~RV~~lT04\IFM<VJ •V1V5> >V4THENEXtT7180 

'.11 .''() :'lfE :<T\ V5 ::.5 
! 1~0 vs~v5+19+H<V6.0)\l~V=X6fHENVS=U~~V1\V5=V5+C<120-ACVJ,1))/X6> 
·;:- t 9 0 A ( V :J ~ 2 >::: A <V3 v 2 ) •··V5 .' z•;> :::: A <V ~~ ' '.~ ) 
7 195 1FZ9 > 1THEN7200\Z9~Z9tl44 \GOT07195 

7 2() 0 A ( ._ , ~.., v J) :=:ii \rCll·:V :;·c:: o l i:r7~:~0STEP144\V8:::Z9tV7 

Listing 14 continued on page 176 

174 April 1980 © BYTE Publications Inc 

http:�,w.x~.X3
http:WOl:;:l'\Ol.JT


8 
Depf.IAI 
2M4 llxth ...... 
..._..,,ca.M710 
10~ 

Ir ~ <•II) ut.1233, VIia. MC. 


" Amllloan--. lndloal9 ~ dllll9d ,...
PGVll*ll 19q111Md 

........... Add 11.80 .. boOlc tum Of 

*CO'la..<llaw•WMllldllwllY> 
fat lncallolnlaplealeoddtax. 

r.::.:::,..~~---, 

- - ------ 1 
-------- 1 
fm'IA'-----..,--_.:......,.-- J 

«:ompanv I 
Adcl!WI.._________ I 
Q!Y___ ...........___..:np.,___ I_ 

Mrt/Al'I ------- I 
oavemvi u VIia u Malter~ I 

o Amellcan~ I 
COid ~------
Ellpkatlon dale IAVAILAILI AT IOOI AllD OOMPUTIR TOI.. IV '-YWHlll 

Circle 98 on Inquiry card. SlgnQUe__Dal9_ In-..........--imoa 
 I 



Listing 14 continued: 

"?21(> IFrn>11.,.1 G,t.) f.1) ~ " . '..!HFNFXIT 72:30 
7:.' 20 H · f '.t; ( 'J i'.h 1JU) .::·" : " THENE XJ T1 250 
"?:.:~::so Ir. r 'Ii { •,!;:;), \i~J) ::: " I • r Hl::. NE)(. l T"?2::;0 
1240 AIV~r3' =AtV J vJ)-.J \NEXT\Z9=Z9+1\ACV3Y2) =ACV3,2) - 1\GOT0"7195 

/ :-''.:i o 1~= (vs. v:::>"' ra <1J3 ~VJ> \L. <v2 1::::\-1B\1'!FXTV2 
/::>111) 'J.·.~ "" ll 'S Uh'l).J :::: :I TCJX3·- 1 \ V4 :::1\° ( V3) \ 1J:'.'i::::1'( ( V:H·:l ) \ VfJ:::: A <V4 '2 >+A {V4 '3) 

.1~:. ;; G \ 1 / ::: ;:', rV~.·· r ;:? ) +A ( v:=5 v3) \ .J: FV.'1 <> V7THEN7290 

;· ·..:HO ~ .. -:~ :::: ]' " ( •r5) :::: Ip:., \ ,,. i i.r·;;+ ·: ) :.:: IJ4 

/~90 N~X~~1FV~~l~~F~72~0~GUSUB9000\GOSUB"7900\NEXT\INPUTZS\GOSUB"7300\RETURN 
7:·~0() ,~ DF:Z ·::. :I. HJ .. ,._ I II • \i'ffXT\GDSl.Jf;C;'~,i()() 


7 ~W.J I. 1. n w :1M F. WT p s H ~3 F •BY L. 11:ss.F ODDS" 

73C5 !" ~=~=~~===~~=====~~:~~=====~=========================== " 

7 ;10 FOR2 =1TClX3\Z1 =KCZ) \ l2= CltACZ1Y0))*10\IFZ=1THENZ3=ACZ1,2>-.75 

7320 Z4 , INTCA< Z1• 1>-Z3)\IFZ<> 1THEN7330\24=KC2)\Z4 =INT<A<Z4r2)-Z3) 

"7 330 1%2IvACZ1r0),• "vHSC/2 -9,Z~),~4IYACZ1v1),%3I rZ1r 


/::040 !:;:.:yrdi< z :L , 4 >"~ c z 1 , ~n ,,,H z:1. , 1.;' ~ A< z:1. i<n • • BY• , z~~ I, z4, 

'1 3 ·~ ~:·j A( / 1,B> ~Z4\ T = INTCACZ1r2l - , 75 l 


.'347 1FT<- 100THENT~T+144'.IFT~ -100THEN7~47\ T=T+<6S*X2> -48 


T?\48 ,~ ~ z1, <,11 ,,,:r \ C·itl!3UB9600 

?349 !%21 ,11,•:•v% ? .J:•T2• "•" ,%1 J·l·,z9F2•0CZ1)\Zl=ACZ1,0> 


:i:r·w ::.: .-ST !-1[· ;-ic-;m~ ufi <;> ·; · .:> 1 ) \ /l :::: !~ ( z) \ () ( Z:I.) ::"()\NEXT 

· 1 :3 ~.)1 J:F6 ·:: 1,1 r!··:Ui?Jf;O \ IFU ?<.::.·. :I. r!-IENV~! ·-:<:!, :I.\ IFV:·5 <2 .1 THENV3=:::2 .1 \GOSUB9900 

} :~:=:;:·~ t ~U~ <Y.1rH ~ NV4~2.1\lFV~·(~. 1THENVS=2.1\IFVb<2,:J.THENV6=2.1 

J ( '·· :• ...• .. J ~., ' • .. . 1 • r·(1ST wTN PLt·~CE SHOW" 

!%~ f ,Kt11 ,zs9r2,v 1 ,v2,v~ 

T -i:·:; :: I ;~.4 J, I\ ( J) ' " " , %~J;<?F2, V6 
'J6 0 ! "" \: NPUl"~EADY? "rZS \!""\RET l.IRN 


·.?9()(\ ?> O\IF 1.J :::: 1. fHF NZ:=:=4 \ IJ:t,.r::::X 6···· t THENJ:::: 6 \ IFV<~Tl··IENZ::-:::~i 


/ ~J to 1FV :::Xb rHu..i z>7\.l.FZ :: : OTHENl·".:ETW~N 


1920 ~OrZl. = 1 TOXJ\Z~~KCZ 1) \ A(J2,Z> =Z1\IFV=2THENACZ2,6l=Z1\NEXT\RETURN 


$:;0()() l' ..._~$ ~:; ". A A. 4 •• f>. t t.". ~ 'Pt t •• 4-. t •• ,,.. t •• -0. 6 t t t t + t t ff ff ff ft ff t t t t t t t. t t t .. 

~O:LO FORZ~1 ·ra15\Tf =T3$fTS\NEXT 

8020 FORZ:1 f01 33S1~P 12\T4$= "!"\1FZ = 1THENT4S="I" 
80JO FQRZ1.=0T07~0SlEP:L44\Z2=Z ttZ\TSCZ2,Z2> =T4$\NEXT\NEXT 


H040 := Of\Z:::: t TO l :!\A CZ r 2 >:::(1\ A< 7, ~~)::::() \NEXT 


01 0 0 ! "" \IF W=6T HFNU1 =0'/=W*8 \ I "lHIS IS A1 .x2,• FURL.ONG •,Rs<z- 7,z), 

~t05 1" RACF WJTH A PURSE O~ $"vU1 

8110 !"" \ !"POST NA~E WGH ODDS RI 1ST 2ND 3RD EARNINGS" 

8120 ! · ~~~====~=~=~=~========= ~===============================" 

8J2~ FORZ~ 1TOX3\Z l~A<Zr0 ) t:J.\ Z2=Z1-1 


8130 l1 ~ Z:l.*10\!%41YZr" "rHS<Z1-9• Zl),%4IrACZ rllr%S8F2rOCZ), 

8 1 3~ 1 %4IvHCZ2v7>,HCZ2,8 >vH<Z2v9)vHCZ2v10),%S11FOvHCZ2r11) 

A ~34 NEXT\IFX3>JORW~6THEN8140\!""\ "TOO FEW ~ORSES 1 \ZS= 1 \RETURN1 1 K 
81. ·10 '""\INPUT"RETURN FOR RACE OR ANYTHING TO KILL? •,zs\RETURN 
8~00 IFW<>3THEN8202\ INPUf"MAX $/ RACE EARNED ? ",z5 
0::102 l NPUT.] fl s·r Ar.:T i1c I (.I END BEAHC I~ ? • , tr, B\ IFA>BTHENB202 
B20:5 I FA < OTHFNB~:?.02\ I FB>U.'T'HEN1320:~~ 


1:120:'.:i F r)J·(i'.=l ·T (IXJ\J: C 0, 2.) ::" · ··<r'~/ <;'•/99\I ( 1 v Z) ::"O\ NEXT\Z4 ="= 0\I9=== 1 

82:1.0 FORZ ~ATOB\IFHCZ,7>=0Tl~EN8215\Z1=HCZ,1:1.)/HCZv?)\IFW=5THENZ1=0-Z1 
821~ IFHCZv8> >0ANDW =4THEN8260 
821. 7 IFZ1>Z5ANDW ~ 3fHEN826!) 
0220 FOl~Z:.:.> :·= :J. ·yOX '.:l\IF I ( 0 :• z~;~) >l:J. THENfl 2:'.'iO 
8230 F ora,3::.·x:·1·1 u ;~::.i. t· j i;: J'EF' ··- :I.\ I ( 0, no ::<r ( <> r 13·<1.) \IC :I., Z3 >::::I< :1., Z3-- 1 >\NEXT 
8240 24=Z4+ 1\J (Q , Z2 ) ~Z1\I(:J.,Z2>=Z\EXIT8260 
~:1~.~5 0 NfXY 
8260 N~XT\T FZ 4<X3THENX3=24\RETURN 
9000 i::·1mz·:-: :J.TCJU.\!" "\MEXT 
</()() 1 FOR:Z=::iTCl - 3BTi::F' ··- 1. \Z :I. ::::7.* :f. 4 .4 \I FZ> · ·-:;~THEN900B 
'}(j()'..' I F7..:::-:?THEN ! I , T21; (:I., 2) ,I 

Y004 IFZ=-3fHEN'" ·.r2tc1,q),\GDT09009 
<;>OOB I 
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900'1 Fn1:;:z;~:::43T04'/STEP~.! 

9010 L3=21tZ2 t(144*(C49-Z2l/2)l\IFZ3>864THEN9020 
9015 IFl 3<1fHEN9020\'TSIZJ,Z3+1),\GDT09030 
·~o:.!o 1 • 

90~0 NFXT\IFZ>-1THEN!TSC/lt49vZ1+102),\lFZ<OTHEN!T1$~ 
?03;:.~ J Ff':"'" ~.~THEN I " II'\ IFZ::::·-<-STHEN I " 

9038 ~DR7~=107T0103STEP-2 
?040 ! ,1 ::: '/.I. +L2+ ( :1.44* < <lCJ9· -/2 l /2 J ) \I FL"L=-U64!mZ3< 1 THEN90:50\ ! Tl~ ( Z~1 ~ Z3+:L) , 
90~0 NFX1\IFZ=-?fHENIT2St1,2),\JFZ=-3THEN!T2$Clr4lr\!• "\NEXT 
·~() /,() F ()J·\Z ::o=42T03~'B'l"FP ..·1\F01:~z1:::: J:~~()'fOO~:;·r [p .... J44\Z2"=Z·l·Z1 \!·rs ( Z2' Z2) '\NEXT 
9062 Z4=43-Z\IFZ4}X3THFN9070\Z4=KCZ4l\Z5=ACZ4v0) 
906 4 Z6=CZ5t1)*10\!T~B<20)iHS<Z6-9,Z6lv"Cl"v%2IvZ4,")", 
9066 Z4=49-l\IFZ4>X3fHFN90'/0\l4 =KC/41\Z5=A<Z4~0> 
9068 Z6=CZ~+1>*10\!TAB(40)iHSCZ6-9vZ6lv"Ct",%2IvZ4,")"~ 
9070 !TABC72),\FORZ1=0T0720HTEP144\Z2=Z1t151-Z \!TS(Z2,z2>,\NEXT\!""\NEXT 
i'J1. 00 F 01:;:~~·'""" ,,iTCJ:'5 \/ 1::::/>X1 i\4 \ IFz> ..·2THEN9:1. OB 
910~.~ H"Z.:::: ·..<:.>"l'HEN ! " "v '12!1: <1 ,~_> i, 
9104 IF~=·-JTHEN!" 'vf2$Cli4), \ GOT09:1.09 
9:1.()i;i ! ' " ' 
9109 FORZ2=36T0~2SfEP-2 
9110 ZJ= l :l.+Z2i(144*(C22- 30)/2))\IFZ3>864'1'HEN9120 
91 :I. ::=1 J 1:- z_,3 ·:..~·· T l IEN('l 1 ::>()\ ! T!I; ( z.;·3' l:S) 9 TS ( z3 .... 1 v z~~ ..- :L ) v \G()TCJ9 :I. 30 

9:J.::.'() I ·" 


9 .!. 30 NLX 1 ·,.ff l <OTHEi-.J91:''i0 \ FUF(?2::::JOTO H>TEP·<I. \Z3=:::Z2+Z1 \1 T~I; <n~, Z3) v \NEXT 

9 140 FORZ2=144TCJ121STEP-1\Z3=Z2tZ1\!TSCZ3vZ3)v\NEXT 

?:1.:')0 :CFO>ZTHFN!Tl\l;i\IFZ:::: ..<tfHE N! • "r\IFZ:::: ..-;3THE N!" ", 

9160 FORZ2=120T01:1.6STEP-2\Z3=Z1tZ2+<144*CC122-Z2 )/2)) 

9170 IFZ3)8640R2>ZJfHFN9180\IT$CZ3vZ3>il$CZ3-11Z3-1), 

9180 NEXT\IFZ=- 2THEN!T2SC1r2),\JFZ=-3THEN!T2$(1v4), 

'.>11. 90 JTZ< >:'.'!'l' HEN! "" \NFXT 
91 9~) I· W~ i.'. :?:::: 11 OX3\z;3::::L cZ::! >\ T !I;< Z3' l ;3 >'·" " , "\NEXT\J:;:ETURN 
9 J1) 0 I FlJ ="' I.> THEN93:'.'i0 
9 .rn~.'j / ::::SHi>9'·;'9\Fcmz :I.:::: :I. TUX.:)\ ]J.'CJ ( l :I. ! <Z':TIEN/::::CJ ( z 1 ) \NEXT 
9J10Z2=0\l=lt 20\FURZ1=:1.TOX3\UCZ:l.l=CJCZ:l.)-Z\IFOCZ1><20THENDCZ1>=20 
~330 Z2=Z2+D<l1)\NEX'f\Z2=Z2*1.70\FURZ1 =1TOX3\0CZ1>=INTCCZ2/0(Z1>>*2•5> 
V340 UtZ1)=(0(Z1l/5)-:l.\IFOCZ1> < .20THENOCZ:l.)=.2\NEXT\RETURN 
'l3~.i0 Fem z. l :::::1, lCJX3\0 ( Z:I.) ::::()\NEXT\l;.;EnmN 
9400 Z2=0\FOR Z 1=:1.TOX3\Z2=Z2·~0CZ:l.l\NEXT\Z2 ~Z2/X3 
94?0 FORZ:1. ~ . 1 ·roXJ \ Z3~1Nr<<<ll(Z1>-Z2)/100)t.5l\IFW=2THENZJ=INTCZ3*.5l 

94JO IF'Z3<-10THENZ3=-10\IFZ3>10THENZJ=10\0CZ1>=CJCZ1J-(100*Z3> 
9440 ~'Z1Y1l = 120tZ3~NEXT\RElURN 
9500 V7=KCll\V:l.=OCV7>*2+2'V2=0CV'J)t2\V3=0CV7>*•66+2\V3=INTCCV3*20l/20) 
9510 V3=V~•.20\V7=~KC2)\V4=UCV'Jlt2\V5=0CV7)*,66t2\V5=INTCCV5*20l/20> 
9520 ~5=V~*.2\VJ=l~ 13l\V6=0CV7>*•66f2\V6=INT!CV6*20)/20l\V6=V6*•2 
'?~., :50 V;3,·::V ·:1+2\ i.,,i::;::::V!'.I+ 2 \ UI.> :::: Vf.>+2 \f~ETl.Jl:;:N 

9600 i·1=INf<T/300>\T=T-C300*'f1J\f2=INTCT/5)\T=T-<5*T2>\RETLJRN 
'·; 1 601 'i" .1. <I. NT ( T /::mo) \T.::f,,) ... ( 300*Tl) \ T2<rNT ( T;::'i) \T::::'f"-· ( 5*T2) \l:ffTURN 
971)0 T3=HCZ1,7>t1\HCZ1Y7l=T3\IFZ>J'rHEN9710\HCZ:l.v7+Z>=HCZ:l.,7tZ>+1 
9Jl0 IFZ>4THEN9800\HCZ1,11l =l 1CZ1v:l.1>+<P<Zl*U1' 
Y800 f4=13 .. ·CIN1'CT3/10l*10J\IFT4=0THEN1'4=:LO\T4=T4-1 
9810 T5=2000tC572*Z1>+72·~< ·r4*50l\Z1=~<Zl\Q=Z 
98~0WRITEt0%T5 ,Y1AC Zl,llvZ1rA(ll•4>,A<Zli5 >YA<Z116l1ACZ1v7J,NOENDMARK 
9825 WRifE*O%T5·~35,ACZ:l.v8 l,ACZ l ,9), 0CZ1>,NOENDMARK\RETLJRN 
990CJ RCY rO)=C Wf:J.00001+< X2*lOO>+X3\R(Y ,1>=U1\T4=KC1),R(Y,2>=ACT4,9) 
?'.il:l.O T4 :oK <:I.) \F~ CY1:5 ~'"A I T4'0)\Y::::y1·1 \!:~Ell.Jim 

';~'-1 :1 0 TFl:\< Av 0) ='.·:OTl·IENEXI T</<;>flO\NFXT 
9~80 V ' OR~=OTOU\A1=(572*A>+~OOOt47 
9990 WRITEt0%A11HIAY 7 l•l1CA,8>.HCA, 9)v HCAv:l.OlvHCAv:L1>•NDENDMARK\NEXT 
'}>!;'9~'.'.• CL. 0~3F:i:O\ END 
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Amateur 
Radio 
Let your computer talk to another machine in Tokyo, 
London or Sri Lanka! Finally, th is is a reality through 
Amateur Radio. ASC 11 transmissions by amateurs have 
just been approved by FCC. Now it's possible to link 
up your computer over the airwaves! Swap programs 
with an engineer in Paris, exchange data with an ama· 
teur at the South Pole. Your computer may even help 
coordinate relief efforts to an earthquake-str icken for
eign countr>{. Experience the thrill of this new dimen
sion to computing. Get with ''.A.mateur Radio," today! 

Only $6.95 No. 94 

Introduction to 
Low Resolution Graphics 
Now you can produce amazing computer graphics 
even if you can't draw a straight line . Literally I Learn 
how to draw lines and shapes, make graphs, draw 
pictures and even do animations. The simple secrets 
of how to do all this are contained in this new book 
by Nat Wadsworth. You'll be able to produce a deck 
of playing cards ... a clown that winks .. . a foot
ball grid ... and an animated football game. Also 
tells how to synchronize computer-generated sounds 
to your illustrations. 

Just $9.95 No. 65 

Understanding Microcomputers 
Accepted as the standard I 300 page 
easy reading text. Explains exactly how 
a microprocessor works. Intro to pro
gramming in BAS IC. Complete glossary . 

Just $9.95 No. 90 

UNDERSTANDING 

MICROCGMPllTERS 


•t.a.JIUll\lp.l.t.c.,...... 

Microcomputer Potpourri 
A pocket-size reference for the begin
ner and pro alike. Full digest on under· 
standing microcomputers. Data and dia
grams on all the popular chips.G lossary. 

Only $2.95 No. 70 

MICRO 

COMPUTER 


POTPOURRI 

Learn Micro-Computers 
A new multi-media information package 
for the beginner. You get Understanding 
Microcomputers book plus high-quality 
cassette. Great for self-study. 

Just $14.95 No. 40 
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Calculating with 
BASIC 
Use your computer to calcu late home mortgage pay
ments, interest rates, payback periods and more! 
Shows how to apply the BASIC language to practi 
cal problems and equations. Covers the fields of 
mathematics, f inance and statistics, mechanical 
engineering and electronics. For fun, the games 
of Hangman and Space Capture are provided . Written 
by Raymond Guido. Ideal for the businessman, 
scientist, engineer or student. Complete routines 
are worked out and ready for you to use. 

Just $7 .95 No. 30 

ZBO Instruction Handbook Free catalog 
Convenient pocket size guide to the 10 pages of 
powerful ZBO instruction set. Machine books for 
codes presented in octal and hex format . business or 
Instructions also indexed alphabetically. pleasure. 

Only $4.95 No. 20 No. AA 

Z80 

INSTRUCTION 


HANDBOOK 
.__...."'........ .... 
_ .. tN...__ ... 

Circle gg on inquiry card. 

Z80,8080, 6800&6502 

Software Cookbooks 
There's one for each of these popular microprocessors. 
With the right SCELBJ Gourmet Gu ide and Cook 
book, you'll be able to put together programs without 
having to start from scratch. You' ll have the most 
useful routines at your command - already program 
med and ready-to-use. Search and sort routines. Many 
general purpose utility routines. 1/0 and interrupt 
programming. How to control and manipulate stacks. 
Code and numeric conversion routines. Plus more! 
For 6502, No. 99, $10.95; for 6800, No. 50, $10.95 
for 8080, No. 60, $10.95; for 280, No. 75, $14.95 

See SCELSI books at your favorite computer or 
electronics sto re , or use coupon fordirect mail. r----- - --- - -- --- - -- -- ---1'! SCELBI Publications 
;it 20 Hurlbut Street , Elmwood, CT 06110 

IMPORTANT ORDER ING INFOI Include $1.00 ship 
ping/handling charges for each item. Prices shown are for 
North American customers. Master Charge, V ISA, Postal 
and Bank Money Orders preferred. Allow 4 weeks for 
del ivery. 

0No. 94 ONo. 20 ONo . 30 ONo. 40 
DNo. 50 DNo. 60 ONo. 65 DNo. 70 
D No. 75 ONo. 90 ONo. 99 DNo. AA 

Name (please print) ------------ 

Card No. ---------------- 
Bank No. - -------Exp. Date ---- 
Address 

City/State -----------
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Teri continued from page 94: 

in a real-time microcomputer music 
system. 

As before, we solve our problem 
by using a sequence of waveform 
tables to approximate the desired 
timbre envelope. In effect, we divide 
the time axis of the graph in figure 7b 
into a number of short intervals and 
compute a waveform table based on 
the average amplitude of each har
monic during the interval. If the 
waveform tables are used in sequence 
properly, the envelope sampling need 
not be uniform; sampling can be 
dense (closely spaced) during the at
tack and decay when harmonic 
amplitudes are changing rapidly, and 
sparse in between when things are 
fairly static . 

Note that a single sequence of 
waveform tables implements both the 
overall amplitude envelope and the 
timbre envelope for a given instru
ment simulation. In fact, for lack of a 
better name, we will call a specific 
sequence of waveform tables an in
strument and the specifications for 
computing them an instrument 
specification . UJ 

0In actually setting up a waveform :::> 

sequencing routine, it is convenient to ~ 
..J 
Q. 

use a waveform-sequence table. This ... :E 

table is simply a list of numbers u 
z(typically with 256 entries), where 0 
:Eeach number corresponds to a wave a:.., 
:i::form table (and is typically the page 

address of the table). While notes are 
being played, a waveform-sequence 
pointer moves at a uniform speed 
(about 100 increments per second) 
through the sequence table. Non
uniform sampling of the harmonic 
envelopes (dense or sparse at different 
times) is accomplished by varying the 
number of duplicate entries in the se
quence table. It is even possible to 
define several different instruments 
using the same set of waveform tables 
simply by making a different se
quence table for each instrument. 
One sequence, for example, could. be 
simply the reverse of another. 

Do not underestimate the impor
tance or power of this additive-syn
thesis technique in producing realistic 
instrument sounds and interesting 
music. The graphs of figure 8 show 
some typical instrument characteris
tics. When these characteristics are 
incorporated into the software system 
to be described shortly, the instru
ments really sound plucked (figures 
Ba and Sb), struck (figure Sc), bowed 
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(figure 8d), or blown (figure Be). 
The value of performing with a 

computer, however, lies in the 
concoction of new instruments such 
as those shown in figures 9 and 10. 

The system I shall describe is suffi
ciently general and has sufficient cor
respondence between specifications 
and the actual sound produced that 
experimentation is encouraged . There 
is really nothing sacred about the 
sound of traditional instruments; 
they were mostly developed by trial 
and error, anyway. The real future of 
music lies in exploring the entire 
range of perceivable timbres, as well 
as in writing appropriate scores for 
various timbre groups. 

Bd 

UJ 
0 
~ 

!::: 
-' 
Q. 

:E 
<[ 

0 

z 
0 
:E 
a: 
<( 

I 

TIME-
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1st 

2nd 

UJ 
0 
~ .... _, 
Q. 
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!:? 
z 
0 
:E 
a: 
<( 

:c 

TIME-

Description of Music Software 
In the remainder of this article, a 

music-playing program based on 
these principles will be described. The 
software is just a music interpreter 
that looks at compactly encoded 
music data in memory and carries out 
the specified tone-producing opera
tions. In a complete music system, it 
is necessary to also have a music 
"compiler" that accepts a user
oriented "music language" and 
translates it into the format required 
by this interpreter. 

Coding examples will be for the 
6502 microprocessor. The maximum 
number of simultaneous voices is an 
arbitrary parameter that can be trad-

Figure 8: Amplitude envelopes for harmonics present in notes produced by various 
types of instruments. (Ba) First type of plucked-string instrument, a banjo, or a violin 
played pizzicato. (Bb) Second type of plucked-string instrument, such as a lute or harp
sichord. (Be) Struck-string instrument, such as a piano , in this case for the octave just 
below middle Cat 261.6 Hz . (Bd) Bowed-string instrument, such as a cello; for further 
data on this type, see reference 4. (Be) Blown reed or woodwind instrument, such as a 
clarinet; for further data on this type, see reference 5. 

ed off against sample rate to the DI A 
converter. Using a clock frequency of 
1 MHz on the 6502 processor, up to 
four voices are possible with an 8 kHz 
sample rate. 

Basic Waveform-Scanning Code 
The core of the program is the 

sound-generation routine that scans 
the waveform tables. I shall describe 
this routine, which is given in listing 
4, first in its use with fixed waveform 
tables, that is, using rectangular 
envelopes. Then a description of an 
enhancement of it for waveform se
quencing will follow. 

Before the waveform-scanning 
routine, SOUND, is called, ten 
parameters are established in memory 
by the calling routine . Four of these, 
the waveform-table pointers for each 
voice, are named WAVPTl thru 
WAVPT4. The byte at WAVPTi+2 
is the page number of the waveform 
table to be used for voice i. Four addi
tional parameters, WAVINl thru 
WAVIN4, are the increments for the 
four waveform-table pointers. These 
pointer increments define the fre
quency for each of the four tones. 

The last two parameters (TEMPO 
and DUR) are multiplied together to 
determine the duration, in sample 
periods, of sound generation before 
returning to the calling routine. DUR 
is normally used to specify the rela
tive duration of the event while TEM
PO specifies the overall speed of the 
event sequence. All of these parame
ters are kept in page 0 of memory for 
maximum speed of access. 

In operation, the music-code inter
preter sets up these ten parameters 
and calls SOUND for each musical 
event in the piece. An event is defined 
as the time between changes in the 
sound and is usually the duration of 
the shortest notes in a passage or 
chord. Since sound generation stops 
while the interpreter is setting up the 
next event, it is important that the 
interpreter be an efficient machine
language program was well. 

Peering more deeply into the 
SOUND routine, we see that the 
value from location TEMPO is kept 
in the X register, DUR (the duration 
value) is left in memory, and the Y 
register is zeroed. In the 6502, the 
value of the Y register is added to in
direct addresses, so "normal" 
indirect-address operation requires 
that Y contain 0. 
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We can see that during the loop the top part of the loop, samples for 
starting at SOUND2 in listing 4, each voices 1 and 2 are averaged together 
of the pointer increments (WA VINl, and sent to one D I A converter while, 
etc) is double-precision added to the later on, voices 3 and 4 are sent to an
corresponding waveform-table other D I A converter. This stereo 
pointers {WA VPTl, etc). These are feature can be quite effective. 
the integer and fractional parts of the For monophonic output, the two 
pointers and increments. To save DIA-converter addresses are simply 
time, the initial state of the carry flag made the same. Such action is actual
is ignored when the fractional parts ly an example of time-division 
are added together. (The state of the multiplexing, another method of mix
6502 carry flag is always considered ing simultaneous tones through a 
in an add instruction.) single D I A converter. The mixing ac

The interesting part of the tually takes place in the filter, due to 
SOUND2 loop is the section which its "hangover" effect between 
outputs samples that have been A-channel and B-channel samples in 
fetched from the waveform tables. In monophonic use . 

Listing 4: The basic waveform-scanning code for the 6502 microprocessor. This is tlie 
original version, which does not contain provision for sequencing through multiple 
w aveform tables. 

0200 AOOO SOUND: LDY 40 Y IS ALWAYS ZERO FOR STRA IGHT INDIRECT 
0202 A600 SOUND!: LDX TEMPO KEEP TEMPO COUNTER IN X 
0204 16 SOUND2: CLC ADD FIRST TWO VOICES 
0205 Bl03 
0207 71 06 
0209 6A 

LOA 
ADC 
RO RA 

( WA VPTl+J) ,Y 
(WAVPT2+1),Y AND SEND TO FI RST DAC 

020A 6DOOFE 
020 D A502 
020F 650E 

STA 
LOA 
ADC 

DACA 
WAVPTl 
WAVT Nl 

**** START FI RST TlHE DIVISON MULTIPLEX 
UPDATE WAVEFORM POINTER FOR VOICE J 

FRACTIONAL PART 
0211 8502 STA WAVPTJ 
0213 A503 LOA WAVPTJ+J 
02 15 650 F ADC WAV I Nl +I INTEGE R PART 
02 17 8503 STA WAVPTJ+J 
02 19 A505 LOA WA VPT2 UPDATE WAVEFORM POINTER FOR VOICE 2 
021B 6510 ADC WAVIN2 FRACTIONAL PART 
021 D 8505 S1'A WAVPT2 
021F A506 LOA WAVPT2 +1 
0221 651 I ADC WAVIN2+ I INTEGER PART 
0223 8506 STA WAVPT2+1 
0225 J 6 CLC ADD SECOND TWO VOICES 
0226 Bl 09 
0228 710C 
022A 6A 

LOA 
ADC 
RORA 

(WAVPT3+ J ) , Y 
(WAVP T4+ 1), Y AND SEND TO SECOND DAC 

022B 6D02FE STA DACB **** START SECOND TIHE DI VlSON HUTIPLEX 
022E A506 LOA WAVPT3 UPDA TE WAVEFORM POINTER FOR VOICE 3 
0230 6512 
0232 8506 

,, ADC 
STA 

WAVTN3 
WAVPTJ 

FRACTIONAL PART 

0234 A5 09 LOA WAVPTJ+ J 
0236 6513 ADC WAVIN3+ 1 I NTEGER PART 
0238 8509 STA WAVPT3+ J 
023A A50B LOA WAVPT4 UPDATE WAVEFORM POINTER FOR VOICE 4 
023C 65 14 ADC WAV TN4 FRACTIONAL PART 
023E 850B STA WAVPT4 
0240 A5 0C LOA WAVPT4+ 1 
0242 6515 ADC WAV INL,+ I INTEGER PART 
0244 850C STA WAVPT4+1 
0246 CA DE X DECREMENT TEMPO COUNTE R 
024 7 0005 BNE SOUNDJ CO TO TIME WASTE IF NOTHING SPECIAL 
0249 C6 01 DEC DUR DECREMENT DURAT ION COUNTER 
024B DOBS BNE SOUNDJ CONTINUE IF NOT TIMED OUT 
024 0 60 
024E EA SOUNDJ : 

RTS 
NOP 

END OF EVENT, RETURN TO CALLER 
WASTE I 0 CLOCKS lNCLUD INC J UMP TO SOUND2 

024F EA NOP 
0250 4C5302 JMP .+3 
0253 4C0402 JMP SOUND2 

FEO O 
FE02 

DACA 
OACB 

X'FEOO 
X' FE02 

LEFT CHANNEL DAC (MAKE DACAaDACB FOR MONO) 
RIGHT CHANNE L DAC 

0000 00 TEMPO : .BY TE 0 TEMPO ARGUMENT FROM CALLER 
0001 00 DUR : .BYTE 0 DURATION ARGUMENT FROM CALLER 
0002 000000 
0005 000000 

WAVPTI: 
WAVPT2: 

.BYTE 

. BYTE 
o,o,o 
o,o, o 

VOICE I WAVE TAB LE POINTER FRAC,I NT,WAV E 
VOICE 2 

0008 000000 
0008 000000 

WAVPTJ : 
WAVP T4: 

.BYTE 

. BYTE 
o,o ,o 
o,o,o 

VOICE 3 
VOICE 4 

OOO E 0000 
0010 0000 

WAV INI: 
WAVIN2 : 

.BYTE 
. BYTE 

o,o 
o,o 

VO ICE l POINTER INCREME NT FRAC , INT 
VOICE 2 

0012 0000 
00 14 0000 

WAV IN3 : 
WAVIN4: 

.BYTE 

.BYTE 
0 , 0 
0,0 

VOICE 3 
VOICE 4 

Time-division multiplexing has the 
advantage of providing the equiv
alent of a 9-bit DI A converter and the 
disadvantage of requiring a better 
filter on the DI A converter. The re
arrangement of processing tasks in 
the main loop is necessary so that the 
durations of the dwell time of 
A-channel and B-channel samples are 
approximately equal. Inequality in 
these durations leads to a volume in
balance when set up for monophonic 
output. 

At the bottom of the SOUND2 
loop, register X, which contains the 
TEMPO parameter, is decremented. 
If X becomes 0, it is reloaded from 
TEMPO and DUR is decremented 
directly in memory . If DUR also 
becomes 0, the sound event is over 
and the subroutine exits by a return. 
Otherwise, the sound-generating loop 
is executed again. The total number 
of loops through SOUND2 then is 
simply the product of the tempo and 
duration values TEMPO and DUR. 

No-operation (NOP) instructions 
have been added to make the loop 
time constant, regardless of whether 
or not the X register times out by 
hitting 0. Experiments indicate that 
small, infrequent perturbations in 
sample rate are generally not no
ticed, so these NOP instructions 
could be omitted to give an increase 
in average sample rate. The entire 
loop (with equalizer instructions) re
qti·ires 123 µ..s, which gives a sample 
rate of 8.13 kHz. 

Additions for Waveform 
Sequencing 

Listing S shows this same 
waveform-scanning routine modified 
for waveform-table sequencing. Four 
more parameters have been added. 
These additional parameters are set 
up by the calling routine, and are 
called SEQPTl, SEQPT2, SEQPT3, 
and SEQPT4. These are simply four 
pointers into the waveform-sequence 
tables for the four voices. Each 
pointer is a 2-byte memory address in 
which the upper byte (the page 
address of the sequence table) is nor
mally constant and the lower byte is 
the pointer that scans through the 
sequence table. 

The additional code for waveform
table sequencing is split into two sec
tions. The first section of code 
accesses the four waveform-sequence 
tables and stores the data found into 
the page address parts of the 
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waveform-table pointers (WAVPTl, 
etc). The second section of code in
crements the lower parts (byte 
addresses) of the sequence-table 
pointers (SEQPTl, etc). Both sections 
need to be executed only when index 
register X (which is initialized with 
the TEMPO parameter) underflows 
and is reinitialized; this typically 
occurs every 75 to 150 sample 
periods. On other passes through the 
waveform-scanning loop, time
wasting instructions of equivalent 
duration would need to be executed. 

In the actual code of listing 5, we 

see that the sequence-table lookup in
structions have been placed at the 
beginning of the loop at SOUNDl; 
thus these instructions are guaranteed 
to be executed first thing when the 
routine is entered. This is necessary in 
case the calling routine has changed 
one of the sequence-table pointers, to 
assign a different instrument to a 
voice. 

SOUND2 begins the waveform
table-lookup instructions, which are 
the same as before. At SOUND3, 
TEMPO (in index-register X) and the 
duration value DUR are decre-

Listing 5: The advanced waveform-scanning code for the 6502. This version does con
tain provision for sequencing through multiple wavefonn tables. The code shown here 
was developed by Frank Covitz and Cliff Ashcraft. 

0200 AOOO SOUND : LDY flO Y IS ALWAYS ZERO FOR STRAIGHT INDIRECT 
0202 A600 LDX TEMPO KEEP TEMPO COUNTER IN X 
020~ Bll6 
0206 8504 
02G8 BIJ8 
020A 8507 

SOUND!: LDA 
STA 
LDA 
STA 

(SEQPTI), Y 
WAVPTl+2 
(SEQPT2), Y 
WAVPT2+2 

LOOKUP WAVEFORM PACE NUMBER FOR VOICE I 
IN WAVEFORM SEQUENCE TABLE 
VOICE 2 

020C BJJA 
020E 850A 

LDA 
STA 

(SEQPT3), Y 
WAVPT3+2 

VOICE 3 

0210 BllC 
0212 850D 

LDA 
STA 

(SEQPT4) I y 
WAVPT4+2 

VOICE 4 

0214 18 SOUND2: CLC ADD FIRST TWO VOICES 
0215 Bl03 
0217 7106 
0219 6A 

LDA 
ADC 
RORA 

(WAVPTJ+I), Y 
(WAVPT2+1) I y AND SEND TO FIRST DAC 

021A 8DOOFE STA DACA **** START FIRST TIME DIVISON MULTIPLEX 
021D A502 LDA WAVPTI UPDATE WAVEFORM POINTER FOR VOICE I 
021F 650E ADC WAV!NI FRACTIONAL PART 
0221 8502 STA WAVPTI 
0223 A503 LDA WAVPTl+I 
0225 650F ADC WAVINl+I INTEGER PART 
0227 8503 STA WAVPTJ+I 
0229 A505 LDA WAVPT2 UPDATE WAVEFORM POINTER FOR VOICE 2 
022B 6510 ADC WAVIN2 FRACTIONAL PART 
022D 8505 STA WAVPT2 
022F A506 LDA WAVPT2+1 
0231 6511 ADC WAV!N2+1 INTEGER PART 
0233 8506 STA WAVPT2+1 
0235 18 CLC ADD SECOND TWO VOICES 
0236 BI09 
0238 710C 
023A 6A 

LDA 
ADC 
RORA 

(WAVPT3+ I), Y 
(WAVPT4+ I) I y AND SEND TO SECOND DAC 

023B 8D02FE STA DACB **** START SECOND TrHE DIVISON HUTIPLEX 
023E A508 LDA WAVPT3 UPDATE WAVEFORM POINTER FOR VOICE 3 
0240 6512 ADC WAVINJ FRACTIONAL PART 
0242 8508 STA WAVPTJ 
0244 A509 LDA WAVPT3+1 
0246 6513 ADC WAVINJ+I INTEGER PART 
0248 8509 STA WAVPT3+1 
024A A50B LDA WAVPT4 UPDATE WAVEFORM POINTER FOR VOICE 4 
024C 6514 ADC WAVIN4 FRACTIONAL PART 
024E 850B STA WAVPT4 
0250 A50C LDA WAVPT4+1 
0252 6515 ADC WAVIN4+1 INTEGER PART 
0254 850C STA WAVPT4+1 
0256 CA SOUND3: DEX DECREHENT TEMPO COUNTER 
0257 DOAB BNE SOUND! REPEAT IF NOTHING SPECIAL 
0259 C601 DEC DUR DECREMENT DURATION COUNTER 
0258 FOOD BEQ SOUNDS JUMP OUT IF TIHED OUT 
02SD E616 
025F E618 

SOUND4 : INC 
INC 

SEQPTI 
SEQPT2 

INCREMENT SEQUENCE TABLE POINTERS 

0261 E61A INC SEQPTJ 
0263 E6 IC INC SEQPT4 
0265 A600 LOX TEMPO RESTORE TEMPO IN X 
0267 4Cl402 JMP SOUND2 JUMP BACK INTO LOOP 
026A 60 SOUNDS: RTS END OF EVENT, RETURN TO CALLER 

0016 0000 
0018 0000 
OOJA 0000 
OOIC 0000 

SEQPTJ: 
SEQPT2: 
SEQPT3: 
SEQPT4: 

.BYTE 

.BYTE 

.BYtE 

.BYTE 

0,0 
0,0 
0,0 
o,o 

VOICE I WAVEFORM SEQUENCE TABLE POINTER 
VOICE 2 WAVEFORM SEQUENCE TABLE POINTER 
VOICE 3 WAVEFORM SEQUENCE TABLE POINTER 
VOICE 4 WAVEFORM SEQUENCE TABLE POINTE R 
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mented, while at SOUND4 the 
waveform-sequence-table pointers 
are incremented if X was decremented 
to zero. Note that the sequence-table
lookup instructions at SOUNDl are 
not executed until one sample period 
after the pointers are incremented, by 
virtue of control branching back to 
SOUND2 at the end of SOUND4, in
stead of to SOUNDl. This in effect 
uses the instructions at SOUND1 as a 
time equalizer and greatly speeds up 
the routine. 

As written, the sample period lasts 
for 145 processor clock pulses, which 
gives a sample rate of 6.89 kHz for 
four voices. If the routine is rewritten 
for instruction self-modification and 
put in page 0, the sample rate can be 
increased to 7.81 kHz (UB clock 
pulses), which is a much better match 
to the DIA converter filter designed 
for the earlier SOUND routine. 

Higher-speed versions of the 6502, 
such as those found in Ohio Scien
tific, Atari, and Micro Technology 
processor boards, can give either 
higher sample rates or more voices, 
or both. For example, a 2 MHz 6502A 
could provide six voices with an 
11-kHz sample rate, and a 3 MHz unit 
could provide eight voices at a 12.6 
kHz rate, the same frequency 
response as an AM radio! 

The use of waveform-sequence 
t~bl.es offers a great deal of flexibility 
in handling amplitude envelopes. To 
start a note with a given voice, its 
sequence-table pointer is reset to 0. 
To continue a note through several 
events (such as a half note in the bass 
continued during quarter notes and 
triplets in the treble), the music-code 
interpreter simply does not initialize 
the sequence-table pointer for the half 
note when entering the SOUND 
routine. The pointer then continues 
moving along the sequence table for 
continuity between events. 

A problem may develop if a note is 
so long that the sequence pointer 
wraps around and starts over from 
the beginning. This can occur only 
for durations longer than a whole 
note and may be handled by backing 
the pointer up or switching to a dif
ferent sequence table in which all 
entries are the same. In fact , it is 
possible to switch among sequence 
tables. One table is used for the at
tack, one for the steady state 
(sustain), and one for the decay. The 
steady-sta te sequence table could 
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Let's face it , there is information which just isn 't meant 

for everyone who uses or has access to your computer. 
Consider payroll or tax records. Until now, the only way 
to secure these and other valued or privileged records 
meant either "pulling the plug" or locking the discettes in 
a safe . Who wants to run to the safe each time an update 
needs to be made? At last a simple, effective and 
convenient method of data security is available
ENCODE/DECODE. 

ENCODE/DECODE is a complete software security 
system for your micro/mini computer. ENCODE/DECODE 
can provide both the level of security and privacy you 
desire without loss of ON-LINE immediate access to data. 
ENCODE/DECODE is a sophisticated coding program which 
transforms data stored on disc into coded text which is 
completely unrecognizable. When it's time to access the 
file , it is decoded and ready for use. This means that data 
can be on-line and current with all your other files , yet 
only the user defined combination can retrieve it. 

Multiple Security levels: Using ENCODE/DECODE you 
can easily maintain several layers of security through the 
use of separate combinations. This means that each file 
can have its own 'password' allowing only those with the 
'password ' access to the file . 

ENCODE/DECODE uses a complex coding algorithm 
which supports over 987,000,000 possible combinations 
thus mak ing accidental or 'exhaustive search' methods of 
decoding virtually impossible. Briefly, an encoded data file 
will appear scrambled and completely unintelligible until 
you decode it. Both encoding and decoding require the 
user defined combination. 

Uses for ENCODE/DECODE are unlimited . Below are a 
few examples: 
data bases general ledger inventory 
payroll files correspondence accounts payable/ 
programs 
text 

tax records 
mail lists 

receivable 
& more 

ENCODE/DECODE is available in two versions. 
ENCODE/DECODE I provides a level of security suitable 
for normal use. ENCODE/DECODE II provides enhanced 
security for the most demanding needs. Both versions 
come supplied on discette and with acomplete user's manual. 

ENCODE/DECODE I : $ 50.00 
ENCODE/DECODE II: $100.00 
manual for above: $ 15.00 

Minimal system requirements: 24K CP/M; 16K disc for TRS-80 

formats: 	 CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 
AND TRS-80 DOS 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344-7596 

Technical Hot Line: (217) 384-0847 
(answered only when technician is available) 

"CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
OEM and dealer inquiries invited, overseas orders add $5.00 shipping. #TRS-80 TRADEMARK TANDY CORP 
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even be coded to cycle through 
several waveform tables and thus 
make possible a kind of vibrato. 
Separate sequence tables could also 
be used for different playing styles, 
such as legato, staccato, etc. 

Music-Code Interpreter 
The music-code interpreter is a pro

gram that looks at the encoded score 
in memory, sets up the parameters for 
the SOUND routine, and then calls 
SOUND for each encoded event. A 
music compiler, when written, trans
lates a high-level music language into 
the binary-encoded form to be 
described. 

Although such operations are 
usually done in a music compiler, this 
interpreter can also compute 

waveform and sequence tables from 
instrument specifications encoded in 
the score. An advantage of this 
capability is that instrument 
specifications can sometimes be 
recomputed on the fly during natural 
breaks in the music score, if a high
speed Fourier series routine is 
available. 

In order to maximize the flexibility 
of the system while simplifying the 
interpreter, the score is encoded into 
two completely separate strings or 
arrays of 8-bit bytes. One of these is 
called the command string, and it 
consists of commands to the inter
preter such as "Construct an instru
ment, " "Set tempo," "Play a melody 
segment," "Stop," etc . The other 
string is called the note string, and it 

Figure 9a: Artist's conception of the Glocken-flute, a hypothetical instrument, from a 
sketch by Cliff A sl1craft . 
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Figure 9b: Amplitude 
Glocken-flute. 

envelopes for harmonics present in tones produced by the 



Offered for the first time, Volumes II and 
lII of BYTE back issues, packed with articles 
by your favorite authors, are a real 
collector's item. Volume ll contains issues 
from January '77 thru December '77 and 
Volume III contains issues from January '78 
thru December '78. Each volume is priced at 
$100. 

These gold embossed, hard-cover volumes 
are individually numbered with only 100 sets 
available. Orders will be handled on a first
come, first-served basis. Based on our quick 
sell-out of Volume I, we know that this 
limited offer will sell rapidly. So fill out the 
coupon below and rush your order to BYTE 
BOOKS today. 

,----------------------------------·

D Volume II Parts 1 and 2 Oan '77 thru Dec '77) $100.00 

D Volume In Parts 1 and 2 Oan '78) $100.00 


D Check enclosed for---- 

0 Bill BankAmericard/ Visa D Bill Master Charge 

Card No. Exp. Date ____ 

Na.me (please print) -----------

Address 

City State __ Zip ---- 

------------------------------- ---~ 

Mail to: BYTE Books, Inc. 
70 Main Street 
Peterborough N.H. 03458 
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WHAT'S A 

B TREE? 


SIMPLY THE BEST 

APPROACH TO KEYED 


FILE ACCESSING! 

I 

WHY IS IT THE BEST? 

A B TREE INDEX ensures fast 
insertion , retrieval and dele
tion of index entries , even if 
you have over 10,000 key val
ues. 

A B TREE INDEX never needs 
to be reorganized. It guaran
tees the same, short access 
path to every key value no 
matter how often the index is 
updated. 

HOW CAN I GROW 
B TREES? 

Easy, order MICRO B-f!Mfrom 
FairCom. MICRO B-f!Mis the 
first B TREE INDEX designed 
especially for microcom
puters. FairCom has incor
porated the most advanced 
features available anywhere: 

• Virtual 	 disk access to re
duce index search time. 

• Local 	 node rotation to im
prove storage utilization. 

• 	Linked leaf nodes to pro
vide rapid sequential 
access. 

• 	 Duplicate key values ac
cepted. 

MICRO B-f!M source code on 
disk , DEMO and Manual. .$1 95* 

MICRO B-f!M Demonstration 
Disk and Manual. ...$25 

MICRO B-fIM source code list
ing ... $145* 

Specify CBASIC-11 or MICRO· 
SOFT Basic Vers ion 5. 

Shipping S2 USA. S5 Foreign. 

Disks are CP IM 'compat ible. 
8" sofl secto red lormat. 

2606 Johnson Drive I-AIR l,,QM Columbia. Mo . 65201 
314·445-3304 

· single CPU Li cense \ Tradema1k ol Digi tal Research 
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contains the actual encoded notes. 
Functions such as repetition of 

melody segments (for refrains and the 
like) are handled by coding multiple 
commands in the command string to 
play the same note-string segment. lf 
intervening commands between 
occurrences have changed the tempo 
or instrument assignments, the same 
note-string segment will sound dif
ferent when it is played again . 

This double-string structure gives 
all of the power of jumps, repeats, 
and musical subroutines while 
avoiding the need for return-address 
saving, symbol tables, or look-ahead 
in either the interpreter or compiler. 
It also makes editing the strings 
easier. 

Structure of the Note String 
The format of the note string is 

quite simple, and consists of a 
sequence of segments. Each segment 
is a section of the score that can be 
treated as a unit. The command string 
determines the order in which the 
segments are actually played. Within 
a segment is coded a sequence of 
events where each event requires 
N +1 bytes, where N is the number of 
voices. The first byte of the event 
gives the duration of the event. The 
actual duration, in sample periods, is 
equal to the value of the duration 
byte multiplied by the current value 
stored in location TEMPO. A dura
tion value of 0 signifies the end of the 
segment. 

Figure lOa: Artist's conception of the Blither, another hypothetical instrument, from a 
sketch by Cliff Ashcraft. 
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''YOU'RE TALKING OUR LANGUAGE: 

PL/1.ao:•• 


New PL/1·80 from Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 

PL/1-80 is the biggest 
news for small system 
users and OEMs since we 
introduced CP/M® and 
MP/M. PL/1-80 is ANSI's 
General Purpose Subset of 
full PL/I, tailored into a 
languagefor8080,8085 
and Z80 users who expect 
the software revolut ion 
they've seen in hardware 
- better results at lower 
cost. PL/1-80 works harder 
than any other general 
purpose language for 
business, science, re
search and education . 

The PL/1-80 software 
package includes a na
tive code compiler, com
prehensive subroutine 
library, linkage editor and 
relocating macro assem
bler. And it's backed by 
our CP/M and MP/M 
operating systems. 
Best of all, the complete 
PL/ 1-80 system disk· 
ette and documenta
tion costs just $500. 
PL/1-80: There's no 
better way to get big
mach ine results from your 
8-bit processor. 

Single-andMulti-User Operating Systems 
That Set Industry Standards. 
CP /M is the industry 
standard operating 
system for small ma
chines. VVith thousands 
of users throughout the 
world, it's the most popu
lar and widely used . It's 
the orig inal, hardware 
independent 'bus' for 
users work ing with a 
broad array of lan 
guages, word-processing 
and appl ications 
software avai lable from 
scores of suppliers at 
affordable prices . 

Now we've made a great 
CP/M even better. CP/M 
2 .2 is the latest release of 
the efficient, reliable sys
tem that's truly universal, 
able to manoge virtually 
any 8080, 8085 or Z80 
micro and its floppy or 
hard-d isk subsystems. 
Named to the 1979 
Datopro Software Honor 
Roll , CP/M comes on a 
diskette with its own 
operat ing manual , for 
just $150 in unit 
quantity. 

MP IM® provides big
computer power at 
small-computer cost. It 
prov ides multi -terminal 
access with multi 
programming at each 
terminal. And it's CP/M 
compatible, so you can 
run many programming 
languages, applications 
packages and develop
ment software on your 
system. 

Check these advanced 
capabi lities. Run editors, 
translators, word proces
sors and background 
print spoolers simulta
neously. Use MP/M's 
real-t ime facilities to 
monitor on assembly line 
and schedule programs 
automatically, or control 
a network of micros . Even 
write your own system 
processes for operation 
under MP/ M. The pos
sibilities are endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 

Utilities That Work 
For You. 
Use our utilities. Thousands 
do. They 're designed to make 
you r small system work extra 
hord, yet they cost su rpr isingly 
l ittle.: 

• 	 MAC' w (Mocro 

Assembler)-$90 . 

• 	 SID'w (Symbolic Instruction 

Debugger)- $75 . 

• 	 ZSID'w (Z80 Symbolic Instruc

tion Debugger)- $100 . 

• 	 TEX (Text Formotter)-$75. 

• 	 DESPOOL™ (Background Print 
Uti l ity)- $50. 

All ore supplied on o diskette, 
with operating monual. 

Digital Research 
P.O. Box 579 
801 Lighthouse Avenue 
Pacific Grove, CA 93950 
408 649-3896 
TWX 910 360 5001 



Succeeding bytes in the event seg
ment give the pitches for each of the 
N voices. A command in the com
mand string can alter N, if it is desired 
to save space when only a couple of 

voices are required for the segment. 
The pitch can be specified over a five
octave range that normally goes from 
Cl (32.7 Hz) to C6 (1046.5 Hz) and 
contains sixty-one pitch possibilities. 

Hexadecimal 
Op Code Data Bytes 

00 
FF 

01 
thru L,H 
OF 

10 	 11 ,12,13,14 

11 	 T 

12 	 N 

13 	 l,J 

14 	 L.H .... 

20 	 s 

21 	 S,N, 
H1,W,A, 

W,A, 
.... 
FF, 

i=i='" 

22 	 A,S,N, 
D1 ,D2,.. .,DN 

23 	 A,S,N, 
DN ,D(N -1) , ... ,D1 

24 	 A,S,N,E 

25 	 A,S,N ,E 

Operation Description 

End of command list, return to system monitor. 

Play note segment star ting at location given by 

address bytes H.L re lative to beginning of note 

string. Version of SOUND used depends on op 

code. 01 =original SOUND routine, 02 = advanced 

SOUND routine. 


Assign instrument 11 , 12, etc to voice 1, voice 2, etc, 

respectively. Value of 11, 12, etc is page address of 

waveform-sequence table for the instrument, 

re lat ive to origin of waveform memory. 


Set TEMPO parameter to T. 


Set number of active voices to N; inactive voices 

must be assigned to a silent Instrument. 


Establish pitch offset of J semitones for voice I. J Is 

a signed integer. All offsets are initialized to zero. 


Go to user-supplied subroutine at absolute address 

H,L. Command str ing pointer is pointing to the byte 

following H. 


Create silent instrument at relative page address S 

and S + 1 


Create a sequence of waveform tables. Start at 

relative page address S and occupy a tota l of N 

pages. H, is harmonic number, 00 =noise, FF= end 

of command. W,A group defines a line segment for 

harmonic H,; W =ending page address (relative 

to S) which is abcissa, and A= ending amplitude 

which is ordinate. Initial endpoint of first line seg· 

men! for the harmonic is 0,0. W = FF = end of har· 

manic. 


Create a waveform·sequence table at A for 

waveform set computed with 21 op code using S 

and N. D1 is dwell time for waveform 1 in terms of 

waveform·sequence sample period, D2 is dwell time 

for waveform 2, etc . The sum of the D parameters 

should normally be 256. 


Same as 22, except waveform·sequence is 

backwards. 


Create a waveform·sequence table at A for 

waveform set computed with 21 opcode using S and 

N. E is an exponential "stretch" factor . E = O gives 
a uniform sampling of the N waveforms. Positive E 
gives an Increasing sample rate toward the end of 
the sequence table. while negative E gives a 
decreasing sample rate. The exponential scale tac· 
tor Is such that E = 16 gives a two·to·one stretch 
ratio , E = 32 a tour-to-one ratio, etc. 

Same as 24, except waveform sequence is 
backwards. 

Table 1: Instruction set of the command-code interpreter. The hexadecimal code in 
the leftmost column invokes the described operation . The op code is followed by one 
or more data bytes that give parameters for the specified operation . When execution 
of the interpreter begins, the memory addresses of the origin of the command string, 
note string, and waveform-table work areas are passed as parameters. All addresses 
in the command string are given relative to these origins. 
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The pitches can also be transposed up 
or down with an offset command for 
greater range. 

Six bits of the pitch-specification 
byte indicate the pitch within the five
octave range. The remaining two
pitch bits specify how the amp\itude 
envelope is to be handled. Currently, 
only one bit is used to specify one of 
the two states begin note (reset 
waveform-sequence pointer) and con
tinue note (leave pointer alone), and 
the other bit is reserved for future 
use. 

Structure of the Command String 
The command string is organized 

as a list of commands that are simply 
executed in strict sequential order . An 
individual command consists of a 
command code byte followed by as 
many data bytes as the command 
needs. Table 1 gives a partial list of 
available commands . There is plenty 
of room for expansion as the music 
package evolves and matures. Many 
of the commands involve memory 
addresses such as the beginning of a 
note-string segment or the addresses 
of sequence and waveform tables. 
When the interpreter is entered, the 
addresses of the origins in memory of 
the command string, note string, and 
work area for waveform tables are 
given; all addresses in the command 
string are relative to the beginning of 
these areas. This allows score coding 
to be machine-independent. 

Coding Instrument Definitions 
Several of the available commands 

are used for "constructing instru
ments," which actually means 
computing the necessary waveform 
and sequence tables . The first step in 
construction is to cause a sequence of 
waveform tables to be computed by 
using the command code hexadecimal 
21 . 

The S parameter is the page address 
(relative to the beginning of wave
form memory) where the first wave
form table will be stored. The N 
parameter is the total number of 
waveform pages that will be created. 
This is checked against succeeding 
line segment data to minimize the 
effect of errors . Sand N also serve to 
uniquely identify the waveform 
sequence for other commands. 

In order to simplify coding from 
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The MAG1( WAND is the most powerful, 
most flexible, most reliable, most usable word processing 
software available for a CP/M~based computer. 

That's not bragging . That's just telling it 
like it is. 

The MAGIC WANO is the best word 
processing software ever written for a 
microcomputer. It can do more work in 
less time with higher quality than any 
other product you can buy. 

The MAGIC WANO is a rock solid piece 
of software . The command structure is 
simple and logical and complete. We have 
not tossed in features without thought to 
the overall design of the package. Nor 
have we included any feature that is not 
thoroughly implemented. The programs 
are crash-proof and completely reliable. 

And the system is supported by what we 
are told is the best user's manual ever pro
duced for microcomputer software. It 
contains a step-by-step instructional pro
gram designed for the novice. The trainee 
uses sample files from the system disk and 
compares his work to simulated screens 
and printouts in the manual. 

Support doesn 't stop when you buy the 
package. As a registered user. you receive 
our bi-monthly newsletter wh ich answers 
questions, reports upgrades and teaches 
new applications of the MAGIC WAND. 

It 's through a lot of hard work that we 
are able lo offer you a product that is 
"almost perfect ." but we aren· t about to 
stop working until we can say that the 
MAGIC WANO is perfect. 

Full screen text editing 
The MAGIC WAND has probably the most 
responsive and easy-to-use editor avail
able for either a serial or OMA terminal. It 
uses only single stroke control keys to 
give command and takes advantage of the 
specia l function keys on your termina l 
whenever possible. In addition, you can 
set up library files with coded sections that 
you can merge by section name. 

Full text formatting commands 
The MAGIC WAND allows you to set the 
left. right . top and bottom margins. page 
length , inden tation. paragraph indenta
tion, (incuding "hanging" paragraphs) , 
text left flush. right flush . 1ustified (two 
ways) . literal or centered . variable line and 
pitch settings. variable spacing (including 
half lines) . bold face, underlining (solid or 
broken), conditiona l hyphenation. sub
and supersc ripting . You may change any 
of these commands at run-time without 
reformatting the file . 

Merging with external data files 
You may access any externa l data file . 
with either fixed length or sequential 
records . The MAGIC WAND converts the 
record into variables that you define and 
can use like any other variable. Of course. 
you may use the data for automatic form 
letter generation . But you can also use it 
for report generation 

Variables 
You may define up to 128 variables with 
names of up to seven characters. The cur
rent value of a variable may be up to 55 
characters. and you may print it at any 
point in the text without affecting the cur
rent format. Although the MAGIC WANO 
stores the variab les as strings. you may 
also treat them as integer numbers or for
mat them with commas and a decimal 
point. You may increment or decrement 
numeric variables or use them in format
ting commands. 

Conditional commands 
You may give any print command based 
on a run-time test of a pre-defined condi
tion . The conditional test uses a straight
forward IF statement, which all ows you to 
test any logica l condition of a variable. 
You may skip over unneeded port ions of 
the file . select specific records to print. 
store more than one document in a single 
fi le, etc. 

True proportional printing 
The MAGIC WAND supports proportional 
print e lements on NEC. Oiablo and Qume 
printers . Other formatting commands. 
including justified columns. boldface, 
underline. etc ., are fully functional while 
using proportiona l logic . 

Ava1 l11ble on 8.. sol t-seclored and 5 1 4 .. Northslllr or M1cropohs (hard or sort sectored) diskettes, as well as 
ONYX hard disk. Terminals supported include- ADDS, Beeh ive. Cromemco. Oy nabyte. Hazel tine. Healh. lmsa1, 
ln tertec . Lea r Siegler. M1croterm Act V Perkin Elmer. Sol VDM t . Soroc, TEC, TEI Telev1d eo . TASSO Mod II . 
Vector Graphics_plus a variety ol video boards 

sma.\\ \>us\ue.ss a.l'\)\\eaa.\\ous. \uea. 

3220 Louisiana • Suite 205 • Houston, Texas 77006 • 713-528-5158 

CP/ M is a reg1s1e1ed trademark ol D1g11a1 Research C0tp 
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published instrument analyses (such 
as the quarterly installments of the 
the "Lexicon of Analyzed Tones" in 
the Computer Music Journal), the 
command processor will accept har
monic data in a line-segment form. 
The envelope of each harmonic is 
defined by a substring of bytes 
(H,., W ,A. W,A. .. .,FF) where H, is 
the actual harmonic number, and 
each W,A pair defines a point on the 
time-amplitude plane for that har
monic. 

A is the amplitude value (an 
unsigned binary fraction), and W is 

the waveform number, which is 
proportional to time. The routine will 
linearly interpolate intermediate am
plitude values from the previous W.A 
point to the current W,A point. The 
initial point is always 0,0. Of course, 
if you wish to directly specify the har
monic amplitude in each waveform 
table, then consecutive Ws from 0 to 
N - 1 with corresponding ampli
tudes could be coded. The end of the 
W ,A sequence is denoted by a value 
for W equal to hexadecimal FF. At 
that point data for another harmonic 
could follow, or another hexadecimal 

COMMAND STRING 	 EXPLANATION 

Relative 

Address Code Bytes 


0000 2000 	 Create a silent instrument for inactive voices at 

page O in waveform memory 


0002 21 02 1 B 	 Create a sequence of waveform tables for the 
Blither starting at page 2 In waveform memory, hex
adecimal 1 B waveforms 

0005 01 18 3C 1 B 00 FF 	 Fundamental, two line segments: 0,0 to 18,3C to 

18,0 


0008 02 153C1800 FF 	 2nd harmonic, two line segments: 0,0 to 15,3C to 

18,0 


0011 03123C1800FF 	 3rd harmonic, two line segments: 0,0 to 12,3C to 
1B,O 

0017 04 OF 3C 18 00 FF 	 4th harmonic, two line segments: 0,0 to OF,3C to 

1B,O 


0010 05 OC 3C 1B00 FF 	 5th harmonic, two line segments: 0,0 to OC,3C to 

18,0 


0023 06093C1BOOFF 	 6th harmonic, two line segments : 0,0 to 09,3C to 

18,0 


0029 07 06 3C 1 8 00 FF 	 7th harmonic, two line segments: 0,0 to 06,3C to 
1B,O 

002F 08 03 3C 1 8 00 FF 	 8th harmonic, two line segments: 0,0 to 03,3C to 
1B,O 

0035 FF End of command 

0036 24 1D 02 18 FO Create a waveform sequence table for the Blither at 
page 1 D in waveform memory using an exponential 
stretch factor of - 16. 

0038 25 1E 02 1B10 Create a reverse waveform sequence table at page 
1 E for the "Anti-Blither" using the same waveforms. 

0040 12 02 Set number of active voices to 2. 

0042 10 1D 1E 00 00 ~~~c: ~ri: ~l~~~r , voice 2 is Anti-Blither, voices 3 

0047 11 64 Set TEMPO to 100. 


0049 02 00 00 Play note string segment at beginning of note string. 


004C 02 00 00 Play the scale again. 


004F FF End of command string, finished. 


Table 2a: An example of a command string. This command string plays a scale on 
the Blither using the note string of table 2b. 
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FF value could be coded to end the 
waveform-computation command. 

Note that if a harmonic amplitude 
is not specified for a waveform, then 
its amplitude is assumed to be 0. 
Presently the system sets the phase 
angles of all harmonics to 90° 
leading (negative sine waves), which 
minimizes attack clicks and aHows 
the use of symmetry to double the 
waveform computation speed. The 
zeroeth harmonic is actually a source 
of white noise, which enhances the 
realism of some instruments and 
allows limited percussion effects. 

Once the waveforms have been 
computed, the waveform-sequence 
table must be constructed. Since there 
are fewer waveforms than the 
256-entry capacity of the table, there 
will be much duplication of entries. 

The command indicated by hex 
adecimal 22 will construct a sequence 
table with an arbitrary time duration 
for each waveform. The A parameter 
specifies the memory page number 
where the sequence table will be 
stored, and the S,N pair identifies the 
set of waveforms the table is to 
address. The following N bytes gives 
the "dwell" time in terms of 
waveform-sequence-sample periods 
(in terms of audio sample periods 
each having the value set by TEMPO) 
for each of the N waveforms . Nor
mally the sum of these bytes equals 
256 so that the full length of the table 
addresses all of the waveforms. Using 
this command, arbitrary non
uniform sampling of the waveform 
tables may be specified. The 
command-sequence invoked by hex
adecimal 23 is similar, except that the 
waveform tables are stepped through 
in reverse order. 

For most instruments, the 24 com
mand is appropriate, since only one 
parameter is needed to define how the 
sequence table is to be filled. A, S. 
and N are as before; and E is an 
"exponential stretch" factor . If Eis set 
to 0, then uniform sampling is en
abled, and the sequence table simply 
uses a duplication factor of 256/ N. If 
E is positive, then the sampling den
sity increases (as the duplication 
factor decreases) toward the end of 
the table, which means that wave
forms are sequenced faster at the end 
of the note than at the beginning. A 
negative E makes things happen faster 
at the beginning, which is the usual 
case for normal instruments . 

E is scaled such that a value of 
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BASIC Compiler. with ms-80 BAs1c muMATH Symbolic Math System 
Complier, your Level II BASIC programs w ill run at expands your TRS-80 beyond the limits of numeri
record speeds! Compiled programs execute an cal evaluation to a much higher level of math 
average of 3-10 times faster than programs run sophistication . 
under Level II. Make extensive use of Integer Symbolic mathematics is muMATH's power. For 
operations, and get speeds 20-30 times faster the first time. algebra, trigonometry. calculus, 
than the interpreter. integration. differentiation and more can be per-

Best of all, BASIC Compiler does it w ith BASIC. formed on a system smaller than an IBM 370. And 
the language you already know. By compiling in a fraction of the time you could do them 
the same source code that your current BASIC manually. 
interprets. BASIC Compiler adds speed with a Yet for all its power, muMATH Is simple to use. 
min imum of effort. To perform a differentiation you could enter: 

And you get more BASIC features to program ?DIF (A ·xi 3 + SIN(X j 2).X); 
with, since features of Microsoft's Version 5.0 In almost no t ime, the computer would reply 
BASIC interpreter are Included in the package. with: @2"X"COS(Xi 2) + 3"A"X i 2. 
Features like the WHILE .. .WEND statement. long Or to add fractions: ?113 + 516 + 215 + 317: 
variable names. variable length records. and the The instantaneous answer: 419/ 210. 
CALL statement make programming easier. An Or to perform a more difficult trigonometric 
exclusive BASIC Compiler feature lets you call expansion you enter: SIN(2"Y)"(4 "COS(X)t3 - COS 
FORTRAN and machine language subroutines (3"X) +SIN M"(COS(X+Y+#PI) - COS(X-Y)); 
much more easily than in Level II. Just a few seconds later, the computer replies: 

Simply type in and debug your program as @4"SINM "COS(X)"COS(Y). 
usual, using the BASIC interpreter. Then enter a muMATH has virtually infinite precision with full 
command line telling the computer what to accuracy up to 611 digits. 
compile and what options to use. If you use math, you'll find countless ways to save 

Voila! Highly optimized. Z-80 machine code time and effort with muMATH. It's a professional 
that your computer executes In a flash! Run it now tool for engineers and scientists. A learning tool 
or save it for later. Your compiled program can be for students at any level from algebra to calculus. 
saved on d isk for direct execution every time. And if you want to expand your capabilities 

Want to market your programs? Compiled ver- even beyond the standard muMATH. the option is 
sions are ideal for distribution .· You distribute only open. muSIMP. the programming language In 
the object code. not the source. so your genius which muMATH is written, is included In the muMATH 
stays fully protected. :E:===============s package. A superset of the Ian-

BASIC Compiler runs on your guage LISP, muSIMP is designed 
TRS-80 Model I with 48K and disk especially for interactive symbolic 
drive. The package includes mathematics and other artificial 
BASIC Compiler. linking loader intelligence applications. 
and BASIC library w ith complete muMATH and muSIMP were 
documentation. $195.00. written by The Soft Warehouse, 

Honolu lu, Hawaii. Priced at $74.95. 
"Microsoft royalty Information for the package Includes muMATH. 
the sale of programs compiled muSIMP and a complete manual . 
with BASIC Compiler is available It requires a Model I TRS-80 with 

. . - from Microsoft. 32K and single disk. muMATH 
-~ ;......, ~- § for the Apple II Computer will 

~- -~ be available later thls year. 

You can buy muMATH and BASIC Compiler at computer stores across the country that carry Microsoft 
products. If your local store doesn't have them. call us. 206-454-1315. Or write Microsoft Consumer 
Products. 10800 Northeast Eighth. Suite 507. Bellevue. WA 98004. 
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THE ONLY 

SYSTEM OF ITS 


KIND YOUR 

MICROCOMPUTER 


WILL EVER 

NEED! 


GLOBA~M 
DATABASE 


MANAGEMENT 

SYSTEM 


for 
PROGRAMMERS . ACCOUNTANTS, BOOK
KEEPERS. DOCTORS, LAWYERS, PUB· 
USHERS, SCIENTISTS, MANUFAC 
TU REAS, WHOLESALERS, RETAILERS. 
MANAGERS, LANDLO RDS . REAL ESTATE 
AGENTS . TEACHERS. STUDENTS . ETC . 

Extremely comprehensive , versatlle 
user·oriented management system for 
database creatlon and list main· 
tenance . Runs under CP/M* and 
CBAS1c2•• on a microcomputer 
system in only 40K RAM. 

Completely user-defined Ille structure 
with sequential, random and linked file 
maintenance; user-defined number of 
fields; data transfer between records; 
automatic high speed search 
algorithms with global search func
t ion; built-in ISAM; fast sort/merge 
utility; record selectable output can be 
formatted (with/without headings, col
umn titles, totals, etc.) and printed on 
var ious forms (labels, envelopes, 
preprinted forms , etc.); links to CP/M 
commands or programs w i th 
automatic return to Global; provides 
status reports on diskette, data file and 
hardware environment ; disk used as 
extended memory. 

Supplied on standard 8" IBM disk (inquire about 
other formats) , complete with BASIC subroutine 
libra1y in source code, with s295 

comprehensive manual. 

MANUAL ONLY .. . $25 
·Trademark ol 
Dlglra I Research 

Add 
{ 

C.0 .0 . 1.00 
Shipping S2.00 

Sales Ta• 
• ·Trademark ol where applicab le 

Soltwate Systems 

DEALER INQUIRIES INVITED 

r~BAL 

~RAMETERS 
1505 Ocean Ave. , Brooklyn, N.Y. 11230 

2121252-5002 
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NOTE STRING 

Relative 
Address Code Bytes 

0000 40 19 OD 

0003 40 9B BF 

0006 40 90 91 

0009 40 1E 12 

oooc 40 AO 94 

OOOF 40 A2 96 

0012 40 24 18 

0015 80 25 19 

0018 00 

EXPLANATION 


Blither plays quarter note C3, Anti-Blither plays C2, 

envelope starts at beginning. 


03 and 02, continue envelope for tied notes. 


E3 and E2, tied to first two notes 


F3 and F2. restart envelope. 


G3 and G2, continue envelope. 


A3 and A2, cont inue envelope. 


83 and .82, restart envelope. 


C4 and C3, half notes, tied to previous notes. 


End of note segment, re tu rn to command string . 


Table 2b: An example of a note string that plays a scale on the Blither, the insfni
ment shown in figure 10. 

+16 (or - 16) will give a two-to-one 
difference in duplication factor be
tween the end and the beginning of 
the sequence table. A value of 32 
gives a four-to-one difference, and so 
on. The command processor is smart 
enough so that all of the waveforms 
are used, regardless of the value of E. 
The 25 command is similar except 
that the waveform tables are se
quenced backward. 

Note that, by using different 
sequence-table commands and dif
ferent parameter values, a number of 
different sequence tables may be 
created using the same waveform set. 
This gives a variety of different 
sounding instruments (it is often sur
prising how different sounding they 
are) with only 256 bytes required per 
additional instrument. There are 
doubtless many other methods of 
specifying waveform-sequence tables 
(such as provision for cycling 
waveforms to achieve vibrato), and 
there is ample room for expansion. 

Probably the easiest way to verify 
an understanding of the preceding is 
to follow through an instrument
definition example. For simplicity, 
the Blither, whose analysis is shown 
in figure lOb, will be used. Table 2 
gives a command sequence that can 
be used to define the instrument, 
assign it to a voice, and play a note
string segment with it. 

Results 
There are many other aspects of the 

interpreter too numerous to explain 

here. In general, the system gives 
very good results, even at the 6.9 kHz 
sample rate that the unoptimized 
SOUND routine provides. Over two 
dozen pieces of widely varying con
tent have been coded by Frank and 
Cliff and played to audiences. The 
biggest hit has been "Dueling Banjos" 
from the movie Deliverance, which, 
after several iterations of the instru
ment definitions, produces quite 
realistic guitar and banjo sounds . 

With relatively little effort, instru
ment definitions for cello, baritone 
horn, clarinet, mandolin, flute, 
zither, and even steel-drum band 
have been coded as well , and in
tegrated into appropriate (and not so 
appropriate) musical scores. The 
piano has proved to be very difficult 
to imitate passably, but progress is 
being made by defining each octave 
as a separate instrument. The 
development of a sound-analysis pro
gram that runs on a 6502 micro
processor and produces data accept
able to the music interpreter will 
greatly aid the coding of additional 
existing instruments. 

The biggest complaint from 
listeners has been the sma!J but audi
ble background-noise level which 
results from waveform-pointer trun
cation and, to a lesser extent, from 
waveform-table switching. In con
trast, users of the system who attempt 
to encode melodies seem bothered 
most by the limited high-frequency 
response, which restricts the notes 
playable by instruments that have 



Combine the POWER of PASCAL 
with the MUSCLE of your MICRO! 
Get the tool to do your job right: 

PASCAUMT ® 3.0 


Executes under IHANOLE AID CONVERSION EVERY SECOND FOR 3 HOURS) 
PROGRAM SAMPLER : 

CP/M® in as little as [ "DEMONSTRATES THE POWER OF PASCAUMT") 
CONST Features a 

32K bytes. RTC_ VECTOR=6 : !FOR RTC_ ISRI 
TYPE 

TIME___OF_ DAY =RECORD 
HOURS D..24: 

SYMBOLIC debugger 
which allows variable 

Compiles directly to MINUTES 0 .. 60: 
SECONDS 0 .. 60 display and 

Romable 8080 END; 
VAR breakpoints. 

object code at up to NOW: TIME___OF_ OAY ; 
SAMPLE: INTEGER: 

2000 lines per PROCEDURE INCREMENT_ TIME___OF_ OAY; Supports 1/0 port 
minute. BEGIN 

. [ "INCREMENTS NOW BY ONE SECOND") 
END : 

access and interrupt 
procedures. 

Contains built-in mini PROCEDURE GET SAMPLE: {TALK TD AID CONVERTER! 
BEGIN 

assembler for in-line SAMPLE: =INPUT ($38] : {GET 110 PORT DATA) 
OUTPUT [$FA] =SHA (SAMPLE, 3); (USE SHIFT RtGHTI Contains bit and byte 

machine code. WHILE TSTBIT (INPUT ($6C) , 2) <>TRUE DO: {WAIT) 
INLINE ("LOA I $FOCO I " STA I $3098): (OJ8 CODE) 

ENO; 
manipulation facilities. 

Supports CP/M® files PROCEDURE INTERRUPT [RTC_ VECTOR] RTC_ ISR: 
BEGIN (INTERRUPT SERVICE ROUTINE) Minimum overhead of 

including CP/M® 2.0 GET SAMPLE [ • EVERY SECOND · ) 
INCREMENT_ TIME__OF_ DAY 1 .25K bytes. 

random access files. END; 

BEGIN 
NOW. SECONDS: = O: NOW. MINUTES: = O: NOW. HOURS: =O: Includes business and 

Includes program INLINE [" MVI A, I $3E I " SIM (80851]. (START CLOCK I 
GET SAMPLE: (TAKE RAST SAMPLE) scientific arithmetic. 

chaining facilities. WHILE NOW. HOURS <> 3 00: (SAMPLE FOR 3 HOURS! 
END. IAT ENO RETURN TO OPERATING SYSTEM) 

Price : $250 : Business & Scientific Compilers, Runtime Source, Debugger, User's Manual 
$ 30 : Manual Only. refundable with purchase of total package 

/MT micro SYSTEMS~ . ..I. I
L . . . J 

1562 Kings Cross Drive 
Cardiff, CA 92007 (714) 753-4856 

We ship on 8" single density floppies 

PASCAUMT tradename of MT MICROSYSTEMS, CP/M trademark of Digital Research 
OTHER DISK FORMATS: LIFEBOAT (212) 580-0082, FMG (817) 294-2510 
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rich harmonic spectra. By orches
trating the piece properly, it is possi
ble to mask these shortcomings to 
some degree. 

Evolution into a Non-Real-Time 
System 

If the goal is production of music to 
be stored on audio media, it is possi
ble to take the synthesizing process 
out of real time and thereby obtain a 
much higher-quality result. In par
ticular, the sample rate may be made 
as high as desired and the noise level 
made inaudible (compared to the 
noise inherent in the recording 
medium) by eliminating the shortcuts 
necessary for real-time output. 
Multipiication and division can also 
be admitted if needed, and new 
features, such as a digital filtering, 
added. 

The usual complaint about non
real-time systems is the lack of im
mediate audible feedback, which im
pedes the composition process. 
However, with this system, composi
tion can be done in real-time mode 
with all the features available; then 
the music can be realized in non-real
time mode for a perfectly clean
sounding final result. This is not 
unlike coni.mon practice in word
processing centers (computerized typ
ing pools) where a high-speed, dot
matrix proof printer is used for rapid 
draft output and a much slower 
letter-quality printer is used for the 
final copy . 

In the past, a non-real-time music 
synthesis system was simply not prac
tical on personal-computer hardware 
because the required volume of high
speed mass storage was unavailable. 
However, many of the systems enter
ing today's market have the necessary 
disk-storage capacity and transfer 
rate to do an excellent job. It goes 
without saying that a system 
equipped with a hard disk drive is 
more than adequate, and a fair num
ber of manufacturers have hard disk 
systems available for personal and 
small business computers. The typical 
storage capacity of 10 megabytes 
would hold in excess of 5 minutes of 
12-bit sound at a 20 kHz sample rate, 
adequate for a typical record-album 
cut. 
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However, it is surprising to many 
people that floppy disks are also prac
tical for music playback and, of 
course, they cost mtich less than a 
hard disk. An ordinary 8-inch, single
sided, single-density floppy-disk 
drive can attain an average transfer 
rate of 20 K bytes per second, and a 
disk in that drive can hold 315 K 
bytes of data if it is formatted proper
ly. This translates into a 13 .3 kHz 
sample rate with U-bit samples, and 
into about 15 seconds of music per 
disk. With two drives and a carefully 
written waveform-sample-playback 
program, the idle disk drive can be 
manually loaded while the other is 
being read and thereby attain prac
tically unlimited piece durations. 
Double-density disks could double 
the sample rate, and double-sided 
disks could double the duration per 
disk to 30 seconds of 25 kHz sample
rate, 12-bit sound! 

The problem up until now has ac
tually been the typical floppy-disk 
controller, which requires program 
intervention to transfer each byte of 
data to or from the disk. Newer disk 
controllers use direct memory access 
(OMA) for data transfers, which is a 
virtual necessity with the increasingly 
popular double-density formats 
anyway. With a OMA-type disk con
troller, it becomes possible to use an 
ordinary programmed-1/0 DIA con
verter, although a DIA converter 
that employs direct-memory-access 
l!O transfer could simplify playback
programming further . 

Conclusion 
By now it should be apparent that a 

simple DIA converter really is the 
ultimate audio-output peripheral for 
a computer. Any kind of sound can 
be synthesized; it is simply a matter 
of programming. Future high-speed 
processors and reasonably priced 
hard disks will allow software 
systems having both a real-time 
"draft mode" and a high-quality 
"final mode" to be implemented on 
personal-computer hardware, thus 
giving the best of both worlds. This 
will in tum give the capability of 
professional-quality music synthesis 
to anyone with the creative desire to 
do it. • 

The music interpreter that has 
been described is available from 
Micro Technology Unlimited, 
POB 4596, Manchester, NH 03108, 
in versions for the Commodore 
PET and for the KIM-1, SYM-1, 
and AIM-65 processors. Contact 
Micro Technology Unl.imited 
about arrangements for Apple II, 
Atari, and Ohio Scientific 
machines. An audio demonstra
tion tape of the system is available 
for $5.00. Also available is an 8-bit 
audio DIA converter with 6-po/e 
3 . 5 kHz ftlter and power amplifier. 

The programs of listings 4 and 5 
and the driving software described 
in the text were developed and 
coded by Frank Covitz and Cliff 
Ashcraft. Their addresses are: 

Frank Covitz 

Deer Hill Rd 

Lebanon NJ 08833 


Cliff Ashcraft 
150 Mercer St 
Hightstown NJ 08520.. 
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MULTI-USER OASIS 

HAS THE FUTURES PROS DEMAND. 


RUDWHY. 

Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking featu res 
solve these problems. 

For example: normal ly 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record unti l the up-date is 
completed . So records 
are always accurate , 
up-to-date and integrity 
is assured. 

Pros demand fil e & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

(THEN COMPARE.) 

Without this control , 

unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Log on, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed 
and for what purpose. 

Security is further 
enhanced by User 
Accounting -a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 

RE-ENTRANT BASIC 


A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of al l the memory you have 
available- because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

AND LOTS MORE ••• 

Multi-UserOASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 

OASIS IS AVAILABLE FOR: Allos: 

Be l l Conlrols: Billing s: Compucorp; 

Cromemco; Corvus ; Della Products; 

Digi tal Group; Digilal Microsystems; 

Dynabyl e: Godbout, IBC ; Industria l 

Microsyslems: Kanan: Micromation : 

Micropolls; No rt h Star: Onyx; SD 

Systems: Tarbe ll ; Thinkertoys; 

TRS SO Mod. 11; Vector Graphic 

Vo rimex: X Comp; and others . 


Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor: Hard 

& Floppy Disk Support: 
Keyed (ISAM) , Direct & 

best , most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS . Join them . 
Send your order today. 

CIRCLE WHAT YOU WANT 


Pric:e 
wllh Manual 

Pf'oducl Manual Only 

OPERATING SYSTEM 

(lncltJdcs : 

EXEC Languagll!: 

Filo Managomon• : 

Use r Account in~ ; 

OcY1te Orn•er~: 

Pr Jnl Spoole1; 

Gcmeral Text 

Editor ; etc.) 

SI NGLE·USER 

MULTI -USER 


BASIC COMPILER/ 
INTERPRETER / DEBUGGER 

RE-ENTRANT BASIC 
COMPILER/INTERPRETER/ 
DEBUGGER 

DEVELOPMENT PACKAGE 
( Ma cro As5embler; 
Link.age Eoi1or; 
Debugger) 

TEXT EDITOR & 
SCRIPT PROCESSOR 

DIAGNOSTIC & 
CONVERSION UTIL1TIES 

(Memory Tes!; 
As~ie mbly La 11Qua.ge; 
Converters ; Fila 
Roco..,01v : Disk Tos t: 
Flro Copy r,om 
01 he1 OS; etc.) 

COMMUNICATIONS 
PACKAGE 

(To1m 1nal €mu 1e1or; 
Flto Sand & Fl eca1ve) 

PACKAGE PRICE 
(Al l or Al>OIJC) 
SINGLE·USER 

MU LTl·USEA 


FILE SORT 

COBOL·ANSI '74 

S150 S17.50 
350 17.50 

100 15.00 

ISO IS.OD 

150 25.00 

150 15.00 

100 15.00 

100 15.00 

500 60.00 
650 60.00 

15.00100 

35 .00750 

_ --------- --· 
I Order OASIS Jrom : 

Sequential Files: Mail-Box; I Phase One Systems, Inc. 
Scheduler· Spooler· 7700 Edgewater Drive, Sui te 830 
-----=-'---'-----'' Oakland, CA 94621 
all from OASIS. Telephone (415) 562·6065 

Our documentation is Twx s10-366-113s 

recognized as some of the 	 ~~~EEET (NO BOX ;'.;: )____ 
CITY_________ 
STATE ZIP ____ 
AMOUNT$___ 

(Atlach system descri pl ion : 

add S3 for shipping; 

Ca li fornia resi denls add sales tax) 

O Check enclosed D VISA 

0 UPS C.O.D. 0 Mastercharge 

Card Number _____ _ 

Expiration Date ______ 

Signature ________ 
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Program Those 2708s! 

Robert Glaser 


3922 Algiers Rd 

Randallstown MD 21133 


Erasable programmable read-only 
memories (EPROMs) can be used to 
great advantage in many microcom
puter applications. One of the 
stumbling blocks to more widespread 
hobbyist use of EPROMs has been the 
difficulty of programming them. 
Several companies offer program
ming services, but this can be time
consuming as well as expensive. 

One of the first EPROMs to 
become available was the 1702 

device, which is structured as 256 
words by 8 bits. This EPROM is in
deed difficult to program. All of its 
address and data lines must be 
switched at 50 V levels, requiring a 
multitude of level-shifting transistors, 
in addition to the timing logic. 
Although it is possible to construct a 
programmer for the 1702, it is cer
tainly not simple. 

Salvation for the hobbyist came 
with the Intel 2708 EPROM. This 

device sports 1 K words by 8 bits of 
memory, four times the capacity of 
the 1702. It requires power supplies of 
+s V, +12 V, and -5 V. For read 
operation, all that is required is to 
supply the address lines with the 
desired memory address, and select 
the individual EPROM device by 
grounding the chip-select input. The 
outputs appear on the data lines . 

The greatest advantage of this 
2708-type memory is its program-

Photo 1: Front side of the EPROM programming circuit board. 
Components may be identified from diagram of figure 4. A 
Radio Shack 44-pin card forms the base of the board, wl·1ic/1 has 
had other sections added to it. T0-220 packages at 
top are voltage regulators . 

Photo 2: The back side of the EPROM programming circuit 
board. The author wishes to thank Marc Leauey MD. WAJAfR 
for performing the photography. 
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CP/M SOFTWARE TOOLS
R. 

NEW ED•BO TEXT EDITOR 

E().I() otters a refreshin1 new approach for the creation and editin1 ol pfOITlm and data 
files tam!!rsalionally-tnd it saves you money. Its poweiful editing capabilities will satisfy 
the most dtmandin11111llmional-Jt!I it can still be used bJ the ineiperienced beginner. 
Loolf at These Outstandlnll Features: 

• 	 FULL SCREEN window displays with forward and backward scrolling tor edit· 
ln11 your datl a page-at-a-time, rather than line·by·line. 

a Provides you with all the features found on the large mainframe and minicom· 
puter edilors, such as IBM, UNIVAC. CDC. and DEC. 

a 	Commands include forward or backward LOCATE, CHANGE, and FIND: and 
INSERT, DELnE, REPLACE, APPEND, SAVE, PRINT, WINDOW, MACRO, 
TABSET, SCALE, OUMP, and others. 

• 	 Compatible with existing CP / M edit and text formatted files, with CB ASIC, and 
with Microsott' s MBASIC, FORTRAN, COBOL, and ASSEMBLER. 

• 	 CHANGE commands allow you ID make conditional changes and 1D use vari· 
able lenglh strings. 

• 	 Designed for CP/M and derivative operating systems, Including LIFEBOAT. 
COOS, IMOOS, DOS.A, ADOS, etc. 

• 	 GET and PUT commands for concatenating, moving, duplicating, and merging 
your edit tiles on the same or different diskettes. 

• 	 Provides you with tut memory-11>-memory COPY commands, and an Inter· 
mediate butter for copying lines over-and-over. 

• 	 Saves your Int LOCATE, CHANGE, FINO, and APPEND command tor easy 
re-execuUon. 

• 	 Simple line-oriented commands tor character string editing. 
• 	 Saleguards ID prevent catastrophic user errors that resull in the loss of your 

edit file. 
• 	 INUNE command for your character-oriented editing. 
• 	 Designed tor today's CRT's , video monitors, and teletypewriter terminals. 

• 	 Thoroughly field tested and documented with a comprehensive User's M1nu1I 
and sell-instructional tutorial. 

And remember - in todafs interactive proerammlng environment - your most impor· 
tint soltwore tool ls your tell ed~or. E0-80 Is already woning in industry, government. 
universlt:ies, and In personal computing lo slgnHieantly cut proeram development time 
and to reduce high labor cmls. Why not let E0-80 begin r.olvinc your tell editing prob
lems todar? E0-80 Is protected by copyright and furnished under a paid-up license lor 
use on 1 single computer system. Single Density Diskette and Manual: S99.00, or the 
Manual alone: S20.00 (credited with purchase of the Oisketle). Specily Oisll mike/model, 
5" or 8", hard or soil sectored. ORDER NOW ind we'H 11111 the postoce! 

SOFTWARE DEVELOPMENT & TRAINING, INC. 

Post Office Box 4511 Huntsville, Alabama 35802 


._. Dealer Inquiries Welcomed ·• 

.;;.. ® CP/ M is a trademark of Digi tal Research 
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microsystems 

There is nothing like a 

DAIm 

A complete disk system for the Rockwell Aim 65. Uses 
the Rockwell Expansion Motherboard. Base price of 
$850 (U.S.) includes controller with software in Eprom, 
disk power supply and one packaged Shugart SA400 
Drive. 

224 SE 16th St. 
P.O. BOX687 

AMES, IA 50010 
(5151 232-8187 

64K BYTE EXPAND ABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS . 
SOL , AND OTHER BOBO OR Z·BO BASED S100 
SYSTEMS •4MHZ Z.aoWI THNOWAITSTATES. 
• SELECTABLE ANO DESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES. 
• LOW POWER - 8 WAns MAXIMUM. 
• 200 NSEC 4t16 RAMS. 
• FULL DOCUMENTATION. 
• ASSEMBLED ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS . 

ASSEMBLED I 
TES TED 

64KRAM , ....... . .. .. .. .. $595.00 
46K RAM .. . ... .. . . ... .. . . S529.00 
32K RAM . , ... , ........ . .. S4S9.00 
16K RAM ., ., .. . .. . ...... . $389.00 
WITHOUT RAM CHIPS __• •. • • $319.00 

VISTA V-200 MINI-FLOPPY SYSTEM 
• S100 DOUBLE DENSITY CONTROLLER 
• 204 KBY TE CAPACITY FLOPPY DISK 

DR IVE WITH CASE & POWER SUPPLY 
• MODIFIED CPM OPERATING SYSTEM 

WI TH EXTENDED BASIC 
$695.00 

• EXTRA DRIVE. CASE & POWER SUPPLY 
$395.00 

16K XI DYNAMIC RAM 
THE MK4t16·3 IS A 16,384 BIT HIGH SPEED 
NMOS, DYNAMIC RAM . THEY ARE EOUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 
MOTOROLA 4116·3. 
• 200 NSEC ACCESS TIME. 375 NSEC CYCLE 

TIME . 
• • 16 PIN TTL COMPATIBLE. 

• BURNED IN ANO FULLY TESTED. 
• PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR. 
SB.SO EACH IN QUANTITIES OF 8 

~.... 

KIM/SYMIAIM-65-32K EXPANDABLE RAM 
DYNAMIC RAMWITHON BOARD TRANS PA RANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM / AIM -65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 
* PLUG COMPATIBLE WITH KIM/ SYM / AIM -65 . 

MAY BE CONNECTED TOPETUSINGADAPTOR 
CABLE. SS4H BUS EDGE CONNECTOR. 

* USES +SV ONLY (SUPPLIEO FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

• BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENOENTLYPLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

• BUS BUFFERED WITH 1LS TIL LOAD. 
• 200NSEC4116 RAMS . 
• FULL DOCUMENTATION 
• ASSEMBLED ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR , AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 
TESTED 

WITH32KRAM . ... .. . ....... . ...... . .. . .. . $119.JIO 
WIT H 16K RAM . . . ... , .. . ... . .. ...... .. , ... $311.00 
WITHOUT RAM CHIPS ' " . . . .. .. , .. •. ... ... •Jm.oo 
HARO TO GET PARIS ONLY (NO RAMS! • , , •••• S109.00 
BARE BOARD AND MANUAL • • • " ••• " • •. . ' •.• m.oorn•

Cf,LIF RESIDENTS PLEASE ADO 6°0 SALES TAX 
MASTERCHAAGE & l/ I SA ACCEPTED PLEAS!: 
AL L OVV i.: OAVS FOR C ~I ECKS TO CLEAA OANK 
Pt-<ONE ORDERS WELCOME 
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Figure 1: Block diagrams of the 2708 EPROM programming circuit (la) and 2708 reading circuit (lb) . 

ming simplicity . All address and data 
lines need only be supplied with 
transistor-transistor logic (TTL) 
voltage levels. Two lines must be 
pulsed at nonTTL voltage levels. The 
write-enable line must be raised to 
+12 V, and the program pulse rises 
to +26 V. 

After erasure with an ultraviolet 
lamp, all bits of the 2708 are in the 
logic 1 state. Programming consists of 
selectively changing the ls to Os . 
After the write-enable line is raised to 
+12 V, each byte is set up by apply
ing the address and data information 
to the proper pins, and then pulsing 
the program input. The proper 
method is to sequence through all of 
the addresses many times. Each run 
through all addresses is called a pro
gram loop. The specifications of the 
2708 device call for the number of 
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program loops, .multiplied by the 
duration of the program pulse, to 
form a total pulse time of at least 
100 ms . 

Microcomputer 2708 
Programming 

A simple way to accomplish the 
programming is to utilize a micro
computer system. With a small pro
gram routine, several output ports 
and some level shifters, it is easy to 
program the EPROM. Figure 1 shows 
the block diagram of the circuit I use 
in my 8080 system for the program
ming operation . Output port 1 and 
part of output port 2 supply the ad
dress to the 2708 device to be pro
grammed. Output port 3 feeds the 
desired data to the 2708. Part of out
put port 2 and some level shifters pro
vide the programming pulses for the 

device . 
Each output port is an 8212 latch. 

The 8212 device is a general purpose 
1/0 (input / output) port. The pin 
connections are shown in figure 2. 
The output of the latch is 3-state. If 
the mode input is high, the outputs 
are always enabled. When the device 
is selected by placing a low on DSl 
(active-low, device-select line) and a 
high on DS2 (active-high line), 
whatever data is present at the data 
input (DI) lines is latched and appears 
at the data output (DO) lines. 

If the mode input is low, the out
puts are in the high-impedance state 
until the device is selected . In this 
case, the data is latched by a signal on 
the strobe line . The 8212 places little 
loading on the data bus, and is quite 
suitable for the output ports used in 
this project. 
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Circle 112 on inquiry card. 
:..HHHl!lllHHIROll!HHOHHPlllOIR!flHtlt!OHI TRS-80® CP/M® & CBASIC® 
~ BUSINESS SOFTWARE 
::::... = All MOD II CP/M's are not created equal = 

Find out why ours is the Better BuslneH Buy! I 
Model ! CP/M (rel. 1.5) ... ..... . ..... $150.00 

Model 11 CP/M (rel. 2.0) ... . . .......... 250.00 

CBASlC . .. ........... .. ...... . 95 .00 


APH (Automated Patient History) .... . . 175.00 
RESIDENTIAL PROPERTY ANALYSIS 

system ......... .. ..... . . .. ... ... . 300.00 

The Genuine Article: 

1 

Osborne & Assoc. CBAS!C source programs-
O&A Payroll w/CostAccounting .. . .. $250.00 
O&A Accts. Rec./Accts. Payable ... 250.00 
O&A General Ledger w/Cash Journal . 250.00 
O&A CBAS!C books for above (each) . . .. 20.00 

!! Send 30¢ SASE for CP/M Users Group software 

§ list & free "CP/M Primer". 
'TRS·80 is• regisi.,.d trademark of Radio Shack. a Tandy compan>' 


· CPIM is a rcgis1cred 1rademark ol Digital Res.arch 

• CBAS1C 15 a reg15lered trademark of Software Systems I i 

{~~!!!. '~ ' '!. '!.:~ ,c "· 17141 848-1922 ~ 

IC ~ 

~AP'-l AV£NU£ • SUll E 208 ......-. HUNTINGTON BEACH CALIFORN IA 926•7 

ammoo11oooooomnoam1mmammommm1mm 0> 

::: 

::: on computeis, peripherals, software and other Radio Shack® products. 

'J... 

TEC 

510 


s75Q* 

DISPLAY 
• 25 hnes by 80 characters, 12" diagonal display. 
• Reverse video. blinking, underline, reduced Intensity. protected llelds. blank secu11ty llelds. 
• Upper and tower case - 95 displayable ASCII cha1acte1s. 
• 6x8 dol matrix cha1acter l0tmal (displays descending tails 10< lower case characters). 
KEYBOARD 
• Typewriler layout. Sixty keys with lmbedded numeric keypad. 
• Repea t key. Cu1Sor control keys. 
INTERFACE 
• Transmit chalacter. line. partial page, page, 0t unp1otected data only. 
• Serial lntedace, RS232C. 110 - 9600 baud, lull or hell duplex. 
GENERAL 
• Cursor up, down, felt. right, home. return, load. and 1ead. 
• Sof1wa1e conuolled keyboard tock/unlock. 
• Clear scieen/clear mem0<y, page 01 scroll mode, sell test. 
• Advanced LSI design i/Ses only 18 Integrated circuits. 
• Compact. hghlwerght ( 16"w x 13.5"h x20" d. 33 lbs.) 
TO ORDER 
• Send ce~1l1ed check or money orde<. C.0.0.'s require a 15% depos1' 
• Petsonal eneeks require rwo weeks 10 clear. 

MICAOMAIL • BOX 3297 • SANTA ANA. CA 92703 
(71 4) 731-4338 

* In Quantities. 

NO ONE CAN GIVE YOU A BETTER 

DEAL ON TRS-80 COMPUTERS I ! 


OUR Radio Shock® Merchandise is 
and covered by Radio Shock® 
ranties 

WE PAY Domestic U.P.S. Shipping & In
surance on minimum orders 

NO TAXES ore collected on out-of-state :••.. 
Shipments :::... 

TOLL FREE Order Number ::: 
OPEN 8:00 a.m. to 6:00 p.m., Central Time, 1~ 

Monday through Friday; 9:00 a.m. to::· 
.. 

6:00 p.m., Saturday 

::: Offered Exclusively By 
:·: 

:··= ...:· Pan American 
::: 
.:: 
·=·.. 
... 
..... Electronics 

INCORPORATED 

A llad10 lhaeK 

AUTHORIZED SALES CENTER 
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Figure 2: Pin configuration of the 8212 
integrated circuit. This device is an 8-bit 
l!O port latcli. Three of them are used in 
tl1e EPROM programming circuit. 

Put your S-100 Computer 
on the clock. 

Vee 

INT 

Dis 

008 

017 

007 

016 

006 

0 15 

005 

eLR 

Number 
IC1 

Type 
8212 

+5V 
24 

GND 
12 

- 5V + 12 v 
IC2 2708 24 12 21 19 
IC3 8212 24 12 
IC4 8212 24 12 
IC5 7404 14 7 
IC6 7408 14 7 
IC7 7404 14 7 
IC8 7427 14 7 
IC9 2708 24 12 21 19 
IC10 8T97 16 8 
IC11 8T97 16 8 
IC12 7812 
IC13 7805 

Table 1: Power supply connections for integrated circuits used in circuit of figure 3. 
JC12 and IC13 are voltage regulators. 

The schematic diagram of the pro
grammer circuit is shown in figure 3. 
The 8212s ICI and IC4 provide the 
address for the 2708 to be program
med. The mode input of these 8212s is 
high, causing the output lines to be 
always active. The 8212 IC3 provides 
the data byte to the 2708. The mode 
line is low, causing the outputs to be 
in the high-impedance state until the 
chip is selected. The reason for this is 
that the 2708 data lines are outputs 
until the 2708 is placed into the pro
gram mode. 

A real time clock could double the 
utility of your computer. Time events 
in 100µ.S increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 
interrupts that permit pre
programmed activities to take 
place ... without derailing on-going 
programs. Maintain a log of computer , 
usage. Call up lfsts or appointments. 
Time and date printouts. Time events. An 
on-board battery keeps the clock running in 
the event of power outage. 
Mountain Hardware also offers a complete line 
of peripheral products for many fine computers . 

• ~ Available at your dealer's. Now. 

~ Mountain Hardware, Inc. 
• Santa Cr~~~C~~~0cia~0%~~)d~29-8600 

202 April 1980 © BYTE Publ!carions Inc Circ le 114 on inquiry card. 

Under program control, the 8212 
latch IC3 provides data to the 2708. 
ICl supplies the low 8 address lines, 
and is set up for hexadecimal output
port address 14. IC4 is at hexadecimal 
output port address 15. 

Bits 0 and 1 (DO. and 002 on the 
output of IC4) supply address bits AB 
and A9 for the 2708. Bit 7 from IC4 is 
the 2708 program pulse, bit 6 is the 
write-enable line, and bit 5 enables 
the data from the 8212 latch IC3. IC3 
is set up for hexadecimal output-port 
address 16. The system reset pulse 
clears IC4, placing critical signals in 
the off mode. 

To program a 2708, the integrated 
circuit package is placed into the pro
gram socket, and the circuit board is 
inserted into the 8080 mainframe. 
The 8080 system may then be 
powered up, and the program run. 
The 26 V power supply should be 
turned on just prior to supplying the 
address to the program. 

It is important not to apply the 
high voltage before the system is 
powered up and reset. After pro
gramming, the sequence should be 
followed in reverse. The 26 V supply 
should be turned off, the computer 
turned off, the board unplugged, and 
the 2708 removed. 

To read what has been written into 
EPROM, the device is plugged into 
the read socket. Hexadecimal address 
0000 is used. If you already have an 
EPROM board which can read 2708s, 
then this portion of the circuit can be 
deleted. The inhibit line prevents the 
2708 from being selected. 

Construction 
Construction will depend upon 

your particular system. My 8080
based system was built using 44-pin 
edge connectors. This permits the use 

Text continued on page 206 
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nnAGSAnnT.M. 

KEYED FILE 

MANAGEMENT SYSTEMS 
for CBASIC and Micropolis BASIC 

Developing business applications in BASIC? 
Then you have felt the need to create. retrieve. and update your data by user 

dehned keys MAGSAM provides this plus much much more . 

• Random. sequential, and genenc access by key 
• Secondary •ndexmg W•th any number or keys 
• Key and record deletes with automatic space reclamation 
• Dynamic file allocation and extension 
• Complete compat1b1hty wit h BASIC files 
• Easy to use - 1mt1ated through simple BASIC statements 

In use world wide, MAGSAM •S now better than ever• 


New! MAGSAM IV"' for CP/M·:; and CBASIC - Hrgh perlormance 

BOBO assembler version of the hrghly acclaimed MAGSAM Ill. Same powerful 

features with up to 600/o laster access trme Ideal for serious business 

applrcat1ons where respanse trme rs crrtrcal . . . . . . . . . . . . . S295 /S25t 


New! MAGSAM lll 'M for Micropolis - Now M 1cropol1s BASIC users can 

have all the powerlul features and capabilities or MAGSAM 111 Save 

development time wh•le prov1d1ng more sophisticated applrcations. Perfect for 

all business apphcat1ons . . . . S145/11 St 


Improved! MAGSAM lll'M for CP/M •nd CBASIC - MAGSAM Il l 

Release 4 0 provides all standard MAGSAM features plus - increased 

performance. enhanced t.utonal program and Me ut1ht1es: 1mpro'llled data 

1ritegn ty, plus a new memory-savrng read-only module ..... S145/S15t 


Visa and M astercharge welcome Dealer and OEM inquiries 1nv1ted, 

~tt~~~~1g~~.irn~~:;::t;::~~j,·~C:~~~,~~v~1~:i~:~:o~~~~~ag:J~1~1~1~r 
User Guide. ~ele,.ence Caro. aodone: yearu()date Sl!f'VIC.e CBASIC 11ers1on5re~.ure C8AS1C aria 

CPI M ·compa tiDle: 005 MAGSAM llld1.$Lrtlvtea as BASIC source MAGSAM IV cMt nbuteO l.fl 

oti,ec;;l lann C6ASIC versions ttva1labte cm 8 " and M 1cropoks M od II <M'-S M icropohs yersoe>n 

l.Nnllrtblt! on M otl 11 a~., 


·:: Reg-sterP.O Lrademftl"'lo a l D1g1tDI Reseal"'Cn 

(MAG) MICRO APPLICATIONS GROUP 
7300 CALDUS AVENUE 
VAN NUYS. CA 91406 

-SYSTEMS 
r . ;u auu1 
!= unuu 64K RAM BOARD 
~ I 111•1111 
. I . , ' ' UUI~ 
~~ M""': -, ~ . 

It 11 1 1 1111 • 

The Zs-SYSTEMS 64K RAM Compatible with Cromemco 
board is designed to operate and MIPM multiuser. Fully 
in any 280 based microcom assemoled, burned in, & 
puter having S-100 bus. It tested . Available from stock 
uses 16K dynamic RAM chips , to 60 days 
& features: As low as $500.00 in 

-Board select quantities of 100 
-Bank select 
-Transparent on-board Price of one . . .... .. $695.00 

refresh PC board only .. . ... . $59.00 
- 2 or 4MHz operation With 16K RAM . . . . . $359.00 

(w/ no wail state) Plus shipping charges 
-Memory disable '~-·-

FLOPPY DISK r I - ~ 

-- .CONTROLLER 
~ 

Handles with no modification i~..... ~ ..... ~ up lo: 
• 4 atandard 8" drives Uae CP/M Diak Operating System 

(Shugart or compatible) or Ualng lhe 1771 LSI controller 
• 3 m•nidrives s· Prlco of one . , , . , ..... , . . .... $245.00 
Run with 2 or 4 Mfu CPU PC board only .. .. . , .... , ..... $35.00 

SEND FOR FREE INFORMATION 
6 months warranty on our boards with normal U$e 

Zs-SYSTEMS 

PO Box 1847, San Diego, CA 92112 


(714) 447-3997 

.HEATH ® COMPATIBLE 


DG-320 32K RAM FEATURES: 

I-' 	Plugs into Heath ' HS Computer. 
I-' Ready to use. Fully assembled. tested & 

burned in. 
I-' Operates with existing Heath ' memory. 
II" Protected memory Output Buffers in the 

event of Address error. 
v 	 U tllizes popular 41 16 RAM devices. 
I-' Memory Address DIP switch change<lble. 
v 	 Arranged as 4 Independent SK Blocks. 
II" 	Low Power Consumption: Less than 6 watts, 

typical. 
II" 	Transparent Refresh. 
,,_, 	 One year guarantee. 
,,_, 	 Compatible w ith all current HS peripherals. 

DeG Electronic Developments Co. 
brings you a totally compatible. fully 
assembled and tested 32K RAM for 
Heath " HS computers. The DG-32D 
has less than 6 watts power con 
sumption. This allows you to add a full 
32K bytes of Random Access Mem
ory without taxing o r replacing your 
computer's power supply. Engineer
ed to plug-in and run without any user 
modifications, the DG-32D can be 

Heath • and HS ~ r e 1eglstc1ed uadem~rks of 1he 
He•<h Corpo,.<lon. Ben<on H.,bo,,Mlchig•n. 

used w ith or w ithout existing HS RAM 
w ithout modification. Protection of 
the memory output buffers is provid 
ed in the event of assigning cwo 
blocks to the same address space. 
The DG-32D is the ideal answer to 
expansion of the Heath • HS com 
puter... Low power consumption. 
low price. high capacity. total engi 
neering and exacting production 
methods. 

BURNED IN t6K MEMORY CHIP SET 
HSS-HS9 . .. . . ........... $89.00 

ORO[RING INFORMATION, OG·3ZO RAM •vall•blc only from OG Elecuonic Oevelopmeni• Co.. r.o. Box 
1124. 1827 Sou <h Arm,uong.Oenlson. Tex.\S 75020.Check. money-order. VISA01Mas<e1 Ch•rge. rhone 
orde rs .,\CCep1ed on ch.uge orders. NO COD"s. foreign o rders t'ldd 30\.. TexAS tesidencs'"dd S~ For VISA 
or Mas<er Charge orders c•ll 214 -465 -7805. !>4 79.00 lrelgh< prepaid. Allow rhree week$ for personal 
checks 10 c leetr banks. 

Cl·S ELECTRONIC 
DEVELOPMENTS CO. 

32K RAM $479°0 
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GENERAL LEDGER 

PAYROLL 


ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that Is 
among the highest quality on the market. Originally 
developed by OSBORNE & ASSOCIATES and rapidly becom· 
Ing a standard. Our service is support. We will send you 
these programs with the proper 1/0 and CRT specific 
subroutines for your hardware configuration. Get back to 
business and leave the programming to us. Include hard· 
ware description with order. 

• 	 Accounts Receivable and Payable ..... ... ..... 145.00 
• Payroll (California) . . . ... . . .......... . .... . .. 145.00 

• 	Non California state tax calculations 

(please Inqu ire) ....... .. . . ...... . .. . . .... 15-250.00 
• General Ledger ...... . .. . ............. ...... 145.00 

• Multiple profit center option for GIL .......... ... 25.00 

• Manuals (each) . ...... . .... .... ..... . .. . .... . 20.00 

All programs In CBASIC under CP/M {includes source) 

UTILITIES 

• 	 DOS MOVER for NORTH STAR. Moves DOS and BASIC 
anywhere you want It. {I.e., from 2AOO to 0000) ..... 35.00 

• 	 ALS-8 MOVER on North Star Disk . . .... ... .. . . . .. 35.00 

Synergetic Computer Products 
3885 Magnolia Drive • Palo Alto, CA 94306 

(415) 856-8049 
Visa • Mastercharge • COD • Certified Check 


CP/M Is a trademark of Digital Research 


DEC LSI-II 
Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n•
Larnpu1er Supp~•ers .. ~nc. 
25 Chatham Rd., Summit, N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

1111111111111riiiiiii'iii'iif 

BUILD VDUR COMPUTER BREADBOARDS 


& INTERFACES FASTER AND EASIER 

\NITH NE\N VECTOR PLUBBORDS 


EASY TO USE! COST EFFECTIVEI CLEAN HOLES! 


4610 Series - For STD
BUS-WW, solderable and 
unpatterned models 

4608 Series - For Intel/ 
National SBC/BLC 80-WW/ 
solderable, or unpatterned 

8804 Series - For S100 
5 models available 

4607 - For DEC LSI 11/ 
PDP8-11 , Heath H-11 

4609 • For Apple II, 
SuperKim, Pet Commo
dore with Expandamem 

4350 - For Tl 980 Com
puter 

'J/(jJfjjt&tee/ionicCOlnpanlj INCORPORATED 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
74801Available through Distri butors or Factory Direct If not available locally . 
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TRS-80 
Software for 

Investors 
Supplement your stock 
market trading strategy with 
our new technical analysis 
package. 

• 	 Price cycle forecasting by 
time aeries analysis 

• 	 Moving averages 
• 	 Volume analysis 
• 	 Momentum analysis 

Also available portfolio bookkeep· 
Ing. Sand for detailed information. 

Ampero Software Products 
5230 Clark Ave., Suite 12A 
Lakewood. CA 90712 

Circle ·121 on Inquiry card. 

STATIC RAM CHIPS 
FACTORY PRIME ~~..==-'-~"."'n"' 
2114L 450 ns .$5.90 200 ns . $6.90 
4044 450 ns . . $5.90 250 ns . $6.90 

MO SS.DO Handling on Orders Under 1200.00 

32K STATIC RAM BOARD 
FOR THE SS50 AND SS50C BUS (SWTP etc.) 
• SS50C Extended Addressing (can be disabled).
• 4 separate 8K blocks.

: ~:'fo~,k~ RAMS (2 AMPS Typical for 321<). 


• Wnte Protect 
• Gold Bus ConnectO<S 
16K ...... . . . .... . ... .. . . . $328.12 
24K ...... ... ...... .. . .. . . $438.14 
32K ........... . ........ . . $548.15 
:=;;;:-a'l'e':l.'"'...,~.3.~ai~~= 

c1m.x:;;~~R~rAC 
1337 W. 37th Place • Chlcagod~.60609 
(312) 927-5510 • 1WX 910-221-= 
The Companr that dellrers. 
Ouallty EleCtron/C pmducts since 1975. 
GllllX" nl llHOST' "'lllQl5lrrldT-....S<IGIMIXINC. 

Circle 122 on Inquiry card. 

GCTPaid~

fo.r using_ your 
computer~ 

FUNI Eas'I s@~ 
RUSH COUPON FOR ~ 
~ FREE FACTS 
\j Gf>.E.P.~SPARETIME f!rr.1 

Send today to- DAR-84 ~b~Mlii-• 
3110 Fulton Ave, SacramentoCA95821 

NAME 


STREET 


CITY 


STATE ZIP 
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~'"' 	 ~'"' 
7805 	 7812 

IC6 IC5 IC7 IC 8 ICJl 
7408 7404 7404 7427 8T97 

D D D D D 

~ ~ 

ICIO 
8T97 

IC4 
821 2 

IC3 
8212 

D 
~ ~ ~ 

IC! 
8212 

IC2 
2708 
(PROGRAM) 

IC9 
2708 
(RE AD ) 

I 	 I 

Figure 4: Diagram of component placement on the circuit board. The board itself has 
been assembled from three sections. 

Text continued from page 202: 

of inexpensive Radio Shack circuit Programming Program 
boards. For the more conventional The program is set up as a 
S-100 bus configuration, many wire subroutine (shown in listing 1). To 
wrap boards are available. I used a satisfy the requirements for the 2708, 
combination of point-to-point wiring I chose to go through 256 program 
and wire-wrap . The layout is shown loops, each lasting at least 0.5 ms. 
in figure 4. The only required voltage The subroutine MSG prints the 
not commonly found in microcom message at ADMS, which asks for the 
puter systems is the +26 V. I connect address in memory where the data to 
a suitable power supply to the board be programmed into the 2708 is to be 
when it is needed. found. It is assumed that 1 K bytes of 



• • 

Circle 124 on Inquiry card. 

OSBORNE 

BUSINESS SOFTWARE 

in CBASIC2 or CROMEMCO 16 k BAS IC 

• fe<1 /ures • • h<1rdw<1re required • 
Four Complt'te P.:ick.igcs·-· One or more 8" or S" Floppy 

General Ledger Drives 
A.ccoun1 Receivable CRT wilh curso r address ing 
Accounts Pay.ible 132·Co lumn Printer 
P•yroll with CoSI A.ccounl l n~ 

Shon!( suppo rl from Osborne Manuals 
CBA.SIC2 run<under CPIM or under COOS 
,·enion 1.07 on Cromemro computers 
1(,K BASIC runs on Cromemco computers 
Cursor Jddressing ro ulines for H.nl'ltinr-, 

Le,u Siejtler .md Cromemco IBeehivcl 
 IOOltntlC 

l t'rminJI!. C,11• .iril;t " I ~r; ....,..., r ~, 
CIU Ol l Co\ ll;~Af4;. ll'tl0Source Code and lnslall.ilion lm tructions 

pro"idt d .llong wilh d isk) 

Aulomitl ic Command SC art·up 

E.tsy 10 Jpply lo all of your business•nd 

S'fSfem.s nffds • DEALER INQUIRI ES INVITED • 

MICl\H 'S PRODUCTS Of OISll NCTION 

• 0~8Ult'I fl LSl "" l ~~ • IJ\)PI ) 1 0 1\~ Uttl 1t1~ • UPA' U tll:un mi~""'" 
so i rwAln 11n CllA)ICJ lu r CPI M ~mJ CUO)I co )uh wm :• on ( 1"" 11 
& u.11.J • UOPl1 lfl1, k U 1 1li11~ tu1 • 8LAC.:k lll.CkHu11111.d 

. t IHO'> rt..Pl '-\ 11.11 C•om,nteol ( 41 \1nu .\c1•on1 
C•o•l'll'llll •l omput1•r\I • oO'P1111JOP12 hP"ndt•th • OlltlVI 1Cu\lom11t•l.I 

• 'Ill MO PI U I l \'r•~ti!t• • ~I 1C1omem<o f'tm l t'I 011.·t"nl 
f nrill'f c r..ph1n 1 r Ofm,11 U1ot11 ~ 1 • 08 ,15 l.on1 e1 \.lun lo ~A.[) 

• C.l ll 0 1 Wutc for Free Catalogue and More Info rmation • 

* We wlll Cu1tomtza any o f our program• at our Standard ConsuUlng Rates • 

Ah! NllCJ:al ••••Satisfyin' Software 
rhat turns your system on! 

MICro Applic•tlons • nd H• rdwu e 
o CONSULTANTS •nd SOFTWARE DEVELOPERS • 

M ICAH Box 22212 San Fr ancisco, Californ ia 94122 USA phone: 415/ 664.0nB 

Circle 125 on Inquiry card. 

CONTROL THE WORLD 
THROUGH A EIA RS-232C PORT 

.. ,
!. 

' 

ALI has designed a new conlrol system lhal uses a standard serial porl ro communicate 10 over 
tOOOoutpul poinls and read over 1000 lnpul points W1lh lhis system you can now conlrol relays . 
lights, moiors . 0/ A. and sense pholo eyes . votlage. switches. AID. keyllOards and a lol more . All 
lhis e-0n1ro1over asingte RS·232C link' All II lakes Isa slandard RS·232C port and one or more All 
conlrol modules. per your 1/0 requlremenl. Up lo 225 modules can be connecled 10 a single EIA 
RS·232C port 
The modules conslsl ol an 1/ 0 CONTROL COMMANOER by llsel l 0< mcon1unct1on wllh one ol lhe 
specific 110 interlace boards. Each 110 CON TROL COMMANDER ttas 8 TIL lnpulS and 4 TIL out· 
pulS. plus all or lhe circu itry necessary lor proper address decoding and communlcalions liming. 
Each CONTROL COMMANDER is crySlai con1rolled lor hlg11es1accuracy and rellabll lly. Baud rale is 
seteclable l rom 150 to 9600 baud. 
Vanous peripherals can be plugged lnlo lhe 1/ 0 CONTROL COMMAN DER lo handle specific 110 
lunclions. ASSM KIT 
1/0 CONTROL COMMANDER $149 $129 

• 8 TIL inpu l s 
• 4 nL ou1pu1s 
• 150 to 9600 Baud 
• Crystal contro lled 

RELAY INTERFACE 120 98 
• 4 2A, 120V AC relay outpuls 
• 4 5V-120V AC or DC oplo·isolated Inputs 

UNIVERSAL 110 , KEYBOARD DISPLAY INTERFACE 190 152 
• Up lo 16 character display 
• Up lo 32 dlglls d isplay 
• Up to 64 Individua l Inputs 
•Sense full ASCII kerboard 
• Up lo 128 lndlvldua oulputs 

ALPHA NUMERIC DISPLAY 179 155 
• 16 A lpha numeric displays 
• Mates with UVKD 

THUMBWHEEL SWITCH UNIT 165 145 
• 8 DiQilS BCD Inputs 
• 32 Bots TIL input 
• Mates wll h UVKD 

As you can see lrom lhe above descrlpl ion . you can mix and maleh modules lo meel your specific 
requiremenls . All lhis and more over a single RS·232Clink . The allOVe Is only a brier summary ol 
lhe available opllons. 
TO ORDER CALL OR WRITE: 

PL AL INDUSTRIES 
• 15 Algonquin Trail , Oakl and, N.J. 07436 

(201) 337-2030 lll!llPI 
• •N .J. Residents add 5% sales lax • Dealers Inquiries lnviled iililllll 

LOW COST 40 & BO 
COLUMN IMPACT PRINTERS 

MODEL 1018-80 

COST S 465.00 


PARALLEL & SERIAL INTERFACE 
110 to 9600 BAU ORATE 

110CPS-ONE LINE PRINT RATE 

MANUAL SELF TEST 

MODEL lOlA-40 
COST s 325.00 

• MICROPROCESSOR CONTROLLED. 

• 

IMPACT PRINTER • 


5 X 7 DOT MATRIX • 


96 ASCII UPPER/ LOWER 


CASE CHARACTERS 

CoosoL , Inc. 

P.O. Box 743 Anaheim, Ca. 92805 (714) 545-2216 
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listing 1: 8080 subroutine for programming the 2708 EPROM using the circuit described in t/1is article. With minor changes. this 
routine can be used to program 2716 devices also. 

Label Op Code Operand CommentsLine Address Object Code 
; P H 0 G !L\ M <- 0 R P R 0 G R A !\II VI I N G 2 7 0 8 P R 'J MS 

0 0 0 2 0 0 0 0 
0 0 0 I 0 0 0 0 

;ROBERT GL ASER , 11 / 77 

0 0 0 3 0 0 0 0 
0 0 0 4 0000 
0 0 0 ~ 0 0 0 0 ORG 0 
0 0 0 6 0 0 0 0 21 47 00 LXI Ii ' :\D I IS 
0007 0 0 \) 3 CD 7 9 ED C :\LL :VIS G 
0008 0006 CO 8 5 ED CALL GHXW 

XCHG ;S TA~T ADOll TO DE0 0 0 9 0 0 0 9 EB 
0 0 l 0 0 0 0 A 0 6 G 0 MVI B . G 0 H 

0 0 l I oooc 0 E :) 0 MVI C, 0 ; LOO? COUNT 


0 ll I 2 0 0 0 E 2 I 0 0 0 0 LOOPS: 
 LXI H . 0 
MOY A . L0 0 I 3 0 0 I I 70 LOOl'C: 


0 0 I 4 0 0 I 2 03 I 4 OUT 
 ADuL 

0 0 I 5 0 0 I 4 7 8 MOV A. B 

0 0 I 6 0 0 I ;, E 6 FC :\NI 0 FC H 


0 0 I 7 0017 B4 
 OR A H 
MOY B . :\ 


0 0 I 9 0 0 I 9 03 O :J T ADDi-1 

0020 0 0 I B E5 H ;SAVE ADDR 


0 0 I 8 0 0 I 8 4 7 

PU S H rnnGRAM 


0 0 2 I 0 0 IC l 9 DAD D ; GET D \TA AO:lR 

0022 0 0 ID 7 E MOV A . ~1 ; G E T DATA 

0 0 2 3 0 0 l E El POP H 

0024 0 0 IF 03 l 6 OUT D \T A 

0 0 2 5 0 0 2 I 0 0 N OP 

0 0 2 6 0 0 2 2 0 ::> NOP 

0 0 2 7 0 0 2 3 0 0 NOP 

0 0 2 8 0 0 2 4 00 NOP 

0 0 2 9 0 0 2 5 0 0 NOP 

0 0 3 0 0 0 2 6 7 8 MOV A , B 

0 0 3 I 0 0 2 7 F\i 8 0 ORI 8 0 H 

0 0 3 2 0 0 2 9 D 3 J 5 OUT A DDi-1 PROGR . .\ !VJ Pl' LS E 

0 0 3 3 0028 AF XRA A 

0 0 3 4 002C 3C WAIT: I NR A 
0 0 3 5 0020 FE 2A CP I 4 2 
0 0 3 6 002F C2 2C 00 J NZ WAIT ; WA IT . 5 MS 
0 0 3 7 0 0 3 2 7 8 MOV A.B 
0 0 3 8 0 0 3 3 E 6 7 F ANI 7FH 
0 0 3 !1 0 0 3 5 4 7 MOV D :\ 
0 0 4 0 0 0 3 c D3 I 5 OUT ADDH REMOVE PROGRAM ~ULSE 
0 0 4 I 0 0 3 8 2 3 I NX H 
0 0 4 2 0039 3 E 0 4 MVI A , 4 
0 0 4 3 0038 BC CMP H 
0 0 4 4 003C C2 II 00 J NZ LOO PC 
0 0 4 5 003F oc I NH c 
0 0 4 c 0 0 4 0 C2 OE 00 JNZ LO OP.S 
0 0 4 7 0 0 4 3 AF XRA :\ 
0 0 4 8 0044 03 I 5 OUT ADDI-I ;BACK TO READ MOOE 
0 0 4 9 0046 C9 RET 
0 0 5 0 0047 
0 0 5 I 0 0 4 7 
0 0 5 2 0 0 4 7 
0 0 5 3 0 0 4 7 4 1 4 4 ADMS : OW ' DA 
0 0 5 4 0 0 4 9 4 4 5 2 OW ' RD ' 
0 0 5 5 0048 3 F 2 0 ow ? • 

0 0 5 6 0040 00 DB 0 

0 0 5 7 004E 

0 0 5 8 004E 

0059 0 0 4 E . 

0 0 G 0 004 E MSG: EQU 0ED79H 

0 0 6 I 004E GHXW: EQU 0E085H 

0 0 G 2 0 04E ADDL: EQU I 4 H 

0 0 6 3 0 \l 4 E ADDH: EQU I 5 H 

0064 004E DATA: EQ l ' I 6 H 

% 


data are to be written into the starting address is then moved to DE. and ADDH. The data is then fetched 
EPROM from that starting point. If Throughout the program this remains and output at the DAT A port. 
the 2708 is to be only partially writ the same. Register pair HL contains Several no-operation instructions are 
ten, the unused portion of source the actual address applied to the included to guarantee the timing 
memory should be filled with the 2708. specifications of the 2708. 
hexadecimal value FF. LOOPS (loop start) is the begin The program pulse is then applied, 

Subroutine GHXW gets the 16-bit ning of a program loop. At LOOPC and a timing loop of 0.5 ms is entered 
value which is input in hexadecimal, (loop continue) the cycle begins. First at WAIT. The program pulse is 
and places it in register pair HL. The the address is set up at ports ADDL removed, and the current address is 
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This year's National Computer Conference will feature more to 
see, more to learn, more to enjoy than ever. Over J. 400 exhibits . .. 95 
learning sessions ... a personal computing festival . . professional 
development seminars . ..a special mini-conference on computers 
in entertainment, and much more. Be a step ahead. Pre-register 
now and: 

• avoid registration lines at the Conference 
• save $15.00 on the full four-day program 
• receive your own personal printout, highlight mg areas ofspe

cial interest to you 
• be eligible for preferential housing 

Mail in the coupon to receive your NCC '80 pre-registration forms. 
Step on it. 

Circle 271 on Inquiry card. 

r-------------------------
'lb: AFIPS, 1815 Nonh Lynn Street, Arlington, VA 22209 e 

0 Please send me pre-registration, housing, and travel 
information forms for NCC '80. 

NAME,_ _________ co.______ 

ADDRESS·-------------~ 
CITY________________ 

STATE__________ ZIP____ 


Anaheim convention center NCC•so 

May 19-22 1980 
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27\6 
TO BE 
PROGRAMMED 

~---19....,AlO 
8 18 

PROG 

+25VCS Vpp 

20 21 
+SV 

IC4 
8212 

2716 
TO BE 
READ 

19 

+5VVpp 

21 

Figure 5: Modifications to the circuit of figure 3 that enable the programming of the 
2716-type EPROM. Modifications to the software are also necessary. 

Out of sight

•
savings


opportunit}t 

Does your paycheck seem to vanish 

as soon as you get it? 
The Payroll Savings Plan where you 

work will take a little something from 
each check and buy Bonds, before 
you have a chance to make the rest 
disappear. 

Soon, you'll see big savings right 

before your eyes. Savings to help you 

and America, too. 


So use some foresight. Buy United 
States Savings Bonds. 

No"' E Bonds 1>ay Gciti interest. when h •ltl 
to nm tudLy of 5 yl'anJ (4 1 .rS thiJ firsl year ). 
Lost. :oi.to le n or cl estroyed Bonds am 
be n.-phu,."\.>tl if n.."t.'l>rdA 11n? 1,rovided. Wl\('n 
nc..""<led, Uonds rnn be cnahcd nl your 
bank . lntcn..-st i11 not s ubjl-Cl LO SI.ti. le or local 
inL"Otne tmces, nnd federal tmc mny be 
defern:d until rc.'tii;._'llll>Liun. 

~ ;.~~.o~,.,,>-
Li!~:1 -~.!~ ~ 
~"'"' .. . ,...~\ --:-A 

. .. . •. sO 
....~.. 

Take - ,-~ . 
. stock 
tnAmerica. 

Join the Payroll Savin~Plan. 

examined to see if a program loop is 
finished. If not, the control loops 
back to LOOPC. If the loop is finish 
ed, the loop count is checked to see if 
all 256 loops have been completed. If 
not, control goes back to LOOPS. 

When the procedure is finished, the 
2708 is returned to the read mode , 
and the routine returns to the calling 
program. To be on the safe side, 
timing values are longer than neces
sary . With the 8080 running at 2 MHz 
with one wait state, the routine takes 
3 minutes and 6 seconds. 

Variations 
Other EPROMs could be program

med with this setup, as well as 2708s . 
By changing the value 4 to a 2 in line 
42 of the program, 2704s can be pro
grammed with no other modifica
tions. To program 2716s, some other 
modifications need to be made. The 
2716 is a 2 K word by 8 bit EPROM 
and has some advantages over the 
2708. It requires only a + 5 V supply 
for read operation. For program
ming, the program pulse need only be 
a TTL level voltage. The high voltage 
is not pulsed . 

Figure 5 shows the necessary cir
cuitry changes to accommodate the 
2716. The high voltage appiied to pin 
21 is +25 V, not the +26 V used for 
the 2708-. Pin 19 is the eleventh 
address line. 

The 2716 needs only a single pro
gram loop, but the program pulse 
should be 50 ms or longer. The pro
gram should be modified. Delete lines 
11, 45, and 46. The value 4 in line 42 
should be changed to an 8, and the 
delay loop at WAIT should be sur
rounded by an external loop of 100 to 
change the 0.5 ms to 50 ms. 

To use non8080 systems for pro
gramming the EPROM, all that need 
be done is to reconcile the buses. For 
6800-type systems with no discrete 
output ports, the output ports would 
have to be addressed as memory. 

I have programmed dozens of 
2708s with this setup and have had no 
problems. My application has been 
with dedicated 8080 controllers. One 
such controller is used in the local 
amateur radio repeater to perform 
various functions . Many program 
versions were used in this applica
tion, since control and autopatch 
codes are all contained in the pro
grammable read-only memory, 
which led to many program revi
sions. The 2708 programmer board 
was called upon many times.• 
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Circle 129 on inquiry card. 

GOMOKU 

Can you Hnd black' s best move ln the 
board posit ion on the right? 

Our program can. (Black plavs on the 
points marked 1 thru n. 

Five Stones Software announces a 
Gomoku program for Nor1h Star 
Horizon DOS and CPI M based sys· 
terns. Th! program has been wrllten 
by the cunent North American 
champion and has the lollowlng 
htBluros. 

0 Nonh Star 
CJ•dH CaJd Numl»tr 

Remex RFD 4000/B"
Floppy Disc Drive 
Double the storage!
Double sided ... 
Double density!! 

54ggs 

• 

SIRIUS 8!J+2 (Dual Head) $419.95 
MPl·S2 (Dual Head) $349.95 

C2 "N" Casselle ••.... add $89.90 

MAIL ORDER ONLY 

COMPUCOLOR 
8K .•.......... . • ... ..•. $1595 
16K . .. .. . . . . . . . . . . . . . . . 1660 
32K . • . . . . . . . . . . . . . . . . . . 1795 
CROMEMCO 
Syslem 3 . .. ......... . ... $5445 
Z·2H .. . •.... . ... .. • . .. . 9445 
HAZELTINE 
1210 .• . • . .... .. ...•..... $ 825 
1500...... ..... ... . .. ... 1095 
INTEGRAL DATA 
440 (Paper Tiger) ........... $880 
440·Graphlcs . . • • . . . • • • • • . . 945 
INTERTEC 
SuperBraln 32K . . .....•••• $2495 
SuperBraln 64K . . . . . . . . . . . 2695 
NEC SPINWKITER 
"5530RO .•. . .. ... .. . . .. $2695 
"5520 KSR • • . . . . . . . . . . . . 2990 
"5510 RO . • . . . . . . . . . . . . . 2795 
Traclor add . . . . . . . . . . . . . 200 

PERKIN-ELMER 
550 Bantam .............. S 895 

TEXAS INSTRUMENTS 
99/ 4 Computer . ..... .... • SI039 
810 Prlnler .... . . . . . . . . . . . 1695 
XEROX TERMINALS 
"1740RO ..•...• . .... .. . $2613 
"1740 KSR . . . . . . . . . . . . . . 3069 
"1750 RO . . . . . . . . . . . . . . . 2716 
Tractors add . . • . . . . . . . . . 215 

Telephone (212) 986·7690 

S end CertlOed Check (Personal or Company Checks require 2 weeks to d ear .) 
We pay all shipping a nd Ins urance charges except Items marked wi1h asierlsk . 
VISA, MasterCharge add 33 N.Y.S . Residents add approprlnte soles tax. 

Micro Computer Discount Co "(DENOTES ITEMS 
60 E. 42nd S1 ., Suite 411, New York, N.Y. 10017 SHIPPED F.0.8. NYC> 

Remex 10008 
If you've been looking for a 
less expensive floppy disc 
drive, but not wanting to 
sacrifice quallty
your search is overt 

41995 VOt.UME 
DISCOUNTS AVAILA8lE 

You get both in the Remex 10008! For only $419.95 look at what you get: 
8" Floppy Drive• Single or Double Density• Hard or Soft Sectoring•
Media Protection Feature • Single Density Data Separator• 1BO Day
Factory Warranty 
AVAll.AllLE OPTIONS/ACCESSORIES 
D Door Locll. $19.95 D Dual Drive Power Supply, $91 .95 D ln1erface Manual. $2 .95 
D Wrtte-Prolect , $19.95 D Single Drive Power Supply. $69.95 O Interface Adapter. $12.95 
D Connectors. S9 .95 D Drive Cabinet . S24.95 (Remex to Shugart) 

r----------------------
• 

SIRIUS Po Box 9748. Kno>CV1lle . TN .. 37920 I
I SYSTEMS Phone0rdersa~led9AM·7PM (ES T ) 615/577· 1072 
I O ChW< O MoneyOrder DC 0 D O MC O VISA D AE I 
I I 
I NAME CARO II I 
I I
I ADDRESS EXPIRATION DATE I 

I CITY STATE ZIP CARDHOLDERS SIGNATURE I 
·TAS·SO@ Tandy Corp 

I Md S7 .00 per Drive lor Shipp1n91Handling Tennessee res1den1s add 6% sales ia. Foreign orders I 
I add 10'1o (paymen1 in US currency only) .J ..______________________________...-- --  -----  -  -  ----

• book of open ings wllh 200 entries 
• fast response to a four being played 
• ablHly io tel<e back moves 
• 19. 19 bo1rd 
• blinking al last move by computer 
• cerriage rel urn nol necessary tor most moves 
• recent moves displayed along with board 
• ability to cuslom ise to ditlerenl screen sizes. 

Mame ___________ _ _ 

Address 

Clly 

St1te ____ Zlp ___ _ _ 

0 Me51er Charge 0 TRS·BO (on casse11el 
0 Visa 0 CPIM (origin 1OOHI 

Offers quality and features found in drives costing 
much more! • Single or Double Density • Double-Sided Drive • Door 
Lock INCLUDED• Write-Protect INCLUDED • 180 Day Warranty 
•Compatible with Shugart 850/851 •Low Power Operation ensures 
LONGER LIFE!! •Model RFD 4001 offers Data and Sector Separator 
AVAll.AllLE OPTIONS/ACCESSORIES
D Dual Drive Power Supply §Single Drive Power Supply and Cabinet. S119.95 

and cabinet, $139.95 1n1ertace Manual. S2.95 
0 RFD 4000 Manual , $5.95 Drive Cabinet. S29.95 0 RFD 4001 , $564 .95 

SIRIUS E83@[p)~(!J]@ 
:~!o~~~~· illD.
your TRS-so· ~ • 

• Comes complete 0 
~~ to plug in • 
and tun• 

• Sms track to tmck • ~ 

Sl.RIUSI0+1 $34995 
(Single Head) 

Th• progt1m requires a mini· 
mum of :J2K bytu of RAM, 
Z·BO CPU, •nd 11 1vall1ble lor 
North Siar or CP/ M on doubt• 
dent if)' 5 114" 10 sec tot disk· 
1111 for S29.95, Visa or Muter· 
charge 1ccepl1d. For more rn· 
tormallon conl1ct 

•Fl••Slones~ 
P.O. Bu 1369. StaUon B. 
Oll1wa KtP SR4. Canida 

CP I M J1 I lrad1m1rK ol 
Ol9Hal RHHrc.h 

Oomoll.u:ZIU5 
On 111io rH ldt n1tNI CI P,. ••• - 
CanHll• n 1Hld•nli. Nd t~ tt• __ 

TQTitL 

MPl-51/52 
AGreat 
Reliable 

Mini-Drive! 

• Fast! Sms tmck 

ro tmck access 
• 	Exclusive Pulley· 

Band Design 
• Unique DoorlE;ec.tor Mechanism 
• Reliable I \ % Speed Stability 

MPl·51 $25995{Single Head) 

orsc OU"i~~~t·:::~:· 

COMPARE PRICEicQUALITYiCDELIVERY•SERVICE 
you'll know why you don't have to look anywnere else! 

ATARI 
400 .•• • ..•• • • •.• . ••.••.• $ 439 
800 .•.•.••• ••• .•.• ••• ... 795 
Disk ......•.••.••.• •.. .• 639 
APF ELECTRONICS 
APF Compuler . . .. . . ...... $ 495 
CENTRONICS PRINTERS 

7311-1 Parallel .... .. ....• $ 879 
730-1 Serini. . . . • . . . . . • . . 927 

•779.2 Tractor. • . • . . . . . . . . 1035 
•704 Serial . . . . . . • • • • • . . . 1895 
•753.1 . . . . • . . . • . • . . . . . . . 2595 
COMMODORE PET 
8K " N" .. .. ........•.... . $ 795 
Plu• S90 Free Merchandise 

16K "N"or"B" . . . . . . . • . . . 995 
Pia• $130 Free Merchnndise 

32K "N" or "B" . . . . . • . • . . • 1295 
Pia• $170 Free Merchandise 

2040 Floppy . . . . . . . . . . • . . • 1295 
Pl•• $170 Free Merchnndlse 

2022 Printer (Tractor> . . . . . . 795 
Pl•• SIOO Free Merchnndise 
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Apple Audio Processing 


Tired of poking single tones into 
your speaker? The Apple is capable 
of talking or playing several notes 
simultaneously. It can be done in one 
evening from very simple homebrew 
interfaces. 

There are at least three ways to get 
speech out of an Apple. The APPLE
TALKER program by Bob Bishop ac
cepts voice from the cassette input, 
processes and stores the data, and 
then pokes it to the internal speaker. 
A second way is to use a voice syn
thesizer built on a plug-in card, such 
as the one made by Mountain Hard
ware. The third method is described 
in this article. 

The references give the theory 
behind the methods of analog-to
digital (AID), input, data storage, 
digital-to-analog (D/ A), and output. 
They emphasize high sampling rates. 
Yes, it would be best to sample the 
input at 100 kHz and store it with 
12-bit accuracy to create a high
fidelity computer. This is needed for 
music, but we are accustomed to 
sloppy speech. We can sample speech 
at 2000 Hz, store the data, and send it 
out to a 4-bit digital-to-analog con
verter. This reproduces speech which 
sounds very similar to that repro
duced by a tape recorder! 

Audio Input 
The Apple has four game paddle 

inputs. These generate a count from 0 
to 255 in response to a resistance from 
0 to about 130 k ohms. The internal 
circuit shown in figure 1 has a 553 
timer which discharges the 0.022 µF 
capacitor in response to a LOA $C070 
instruction. Then a software counter 
runs while the capacitor is charged by 
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the +5 V supply at a rate set by the 
paddle 0 resistance. When the capa
citor reaches a trigger voltage, the 553 
changes state and the counter stops. 
The program sequence used to create 
the counter is as follows: 

label mnemonic operand comment 

LOA $C070 Discharge capacitor. 
LOY /JOO Initialize count. 
NOP 
NOP 

READ LOA $C064 Check status of 553 
timer. 

BPL DONE 
!NY 
BNE READ 
DEY 

DONE 

The execution time of this subrou
tine is a function of register Y. It takes 
the time t = 16 + (10 X Y) µs to exe
cute. Suppose that Y = 7. Then the 
rate of cycling through the counter is 
f = 1/t or approximately 11,600 Hz, 
minus overhead for storing the data. 
Speech at 100 to 1000 Hz is well 
within this sampling rate. Low fide
lity music is also possible. 

Figure 2 shows how to build a very 
simple amplifier that will convert an 
audio input into a variable resistance. 
The microphone should be a moving 
coil type. About 10 mV will be gen
erated by the inexpensive micro
phones that used to be included with 
cassette recorders, or you can simply 
talk into a loudspeaker. The input ca
pacitor should be 0.1 µF or more, 
nonpolarized. If the input capacitor is 
too small then it will block most of 
the input. The transistor is any NPN 
type out of a spare parts box (such as 
a 2N2222). 

I used a 2 M ohm potentiometer for 
the base resistor. It will be adjusted 

later to allow for variations between 
transistors. You might want to in
clude a 100 k ohm fixed resistance in 
series with the variable 2 M ohm 
resistance to prevent adjusting the 
base resistance to zero and destroying 
the transistor. 

The base resistance allows a small 
current to flow that is amplified by 
the transistor to make a larger collec
tor current. Both currents flow 
through the emitter to charge the in
ternal 0.022 µF capacitor. Thus, the 
steady state of this imitation game 
paddle can be set by adjusting the 
base resistance. When you apply a 
small AC voltage from the micro
phone, the base current changes. This 
in turn changes the paddle's effective 
resistance. 

The input circuit can be built on a 
16-pin socket as suggested on page 
118 of the Apple II Reference Manual 
(the red book). It is difficult to adjust 
the resistance R and capacitance if 
you do this. You can also connect 
two wires from pins 1 and 6 of the 
game paddle connector and build the 
amplifier on a breadboard. 

Check out the amplifier in BASIC 
while running line 10 of listing 1 
below. Adjust R to get a steady 7 or 8 
paddle reading, for the fastest samp
ling. (Half of fifteen, for the 4-bit out
put to be used, equals the DC level 
before the you start talking.) A range 
of at least 4 units (8 is most desirable) 
change in POL (0) caused by your 
speech is needed. Yell into the mike 
and hit control-C. You will get more 
gain by adjusting the base resistance 
to be larger, or by increasing the 
input capacitor value. 

Text continued on page 216 
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Al'J/IJ0UIVCIIVG: NEW! 


MICROSTAT 
A complete statistics package for business. scientific. 
education and research work. No other package has 
the features of MICROSTAT. For example: 

• File oriented with COMPLETE editing 
• A Data Management Subsystem for editing. sort 
ing. ranking. lagging. data file transfers PLUS 11 data 
transformations (e.g., linear, reciprocal. exponential. 
etc.) • Frequency distributions • Simple and multiple 
regression • Time series (including exponential smooth
ing) • 11 Non-parametric tests • Crosstabs/ Chi-square 
•Factorials (up to 1,000,000!), permutations. combinations 
• 8 Probability distributions • Scatterplots 
•Hypothesis test (Mean, proportion) •AN OVA 
(one and two-way) • Correlation • Plus many 
other unique features 

Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 
NORTH STAR BASIC 32K of memory. one or two disk 

drives (2 recommended). Printer optional. Price: $200.00 

ec;~~6?s0~T (J;;~';;;~;~2e• Indianapolis, IN 46268 

CATCH THE 
S-100 INC. 
BUS! OUR 

UST SPECIAL 
PRICE CAIH 

PRICE 
Complete Microcomputer System 

factory assembled and tested 
with all necessary cables, 
including DOS and Basic. North 
Star Horizon II double density
w/32K of RAM, lntertec 
lntertube II U/L case, and 
Anadex DP-8000 Printer, U/L 
case . 5, 185.00 4, 100.00 

lmsai VIO-C Video Board Kit 325.oo 2n.oo 
Shugart SA-400 Dual Density Bare 

Drive 450.00 295.00 
Subject to Available Quantities • Prices Quoted Include Cash Discounts. 

Shipping & Insurance Extra. 
We urry 111 m1tor ll111s sucll 11 


S.D. Systems, Cromemco, IMSAI, Vector Gr1plllc, Nortll ltlr, 

S1nva, ECT, TEI, Godbout, Tlllnller Toya, H111Hln1, IMC 


For I sp1c111 CIM Pflct, t1l1pllo111 us. 


sus . . . . . .. S-fOO. inc. 
Address ..... 7 White Piece 

Clerk, N.J. 07066 
Interface . . .. 201-382-1318 

PRESENTING • • • • • 

THE MOST UNIQUE INFORMATION MANAGEMENT SYSTEM 

YOU CAN BUY. NOT JUST A DATABASE MANAGER. EASILY 


CREATE A COMPLETE, STAND-ALONE, MENU DRIVEN 

APPLICATION IN HOURS 


THE CONFIGURABLE BUSINESS SYSTEM™ 


•No Programming Experience Necessary 
•User Definable Records Up To 2K Bytes 
• Powerful Report Generating Capabilities 
• Built-in, Self-reorganizing ISAM File Structure 
• Interactive and Batch Information Processing 

DISKSANDMANUAL $295.00• Packed Fields For Efficient Disk Utilization 
MANUAL ALONE ... $ 40.00• System Completely Menu Driven 

• Fast Execution 
• Easily Configured to Your CRT 
• Field Proven 
• Comprehensive Users Guide D71Ulille 
•Supplied On 2-8" CP/M* Compatible Disks MICROPROCESSOR 

ASSOCIATES 

36 Pinewood DriveDealer Inquiries Invited 
Commack, N.Y. 11725 

°CP/M is a Trademark of Digital Research Corp. (516) 543-6006 

- All Programs in 8080/Z80 Machine Code 

Phone Orders Accepted 
N.Y. Residents Add 7% Sales Tax 
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PIN IListing 1: Integer BASIC routines for testing the audio-input interface and manipulating +5V 
the stored data. The routine starting on line 1000 produces a record of different numbers 
in the raw data. Note the minimum and maximum for later use. Lines 2000 thru 2080 
scale the waveforms into the range 0 to 15. First, the minimum is subtracted from every 
data point to shift it down to 0. Then the wave is either clipped or compressed to bring 
the maximum down to 15. Lines 3000 thru 3050 send the audio data to the output trying 
all possible delays. The routine starting at line 4000 compresses the data by discarding 
every other data point. Lines 5000 thru 5040 show how to call the input subroutine. 

>LIST 
10 PRINT PDL CO >: GOTO 10 : REM TEST THE INPUl AMPLIFIER 

9(>0 RE M 
10 00 DIM NC80 >: REM STUDY THE AUDIO DATA 
1010 FOR I=O TD 80! NCil=O: NEX T I 
1020 FOR I=28 16 TO 12287 ! REM AUD IO DATA AR EA 

R o POL (0) 

PIN 6 EXTERNAL 

INTERNAL APP LE 

100 

I 0 .0221'-F 

553 
QUAD 

TIMER 

1030 X= PEEK CI):NCX l=NCX >+l: NEXT I 
10 40 PRINT "I N( I) NC ~?. (l+I > N( 40 +I ) NC 6C,+I )" 

1050 FOR I=O TO 19 

1<>60 PRINT J ,N( l),N(20tI ),N(4·<> +I hNCbO+I> 


Figure 1: A representation of the paddle1070 NEXT .I: EN D. 
190(> REM input system used by the Apple II com

1990 REM INP UT THE SPEECH DATA puter. 

2000 FOR I =O TO eo :N< I> =O: NEXT I 

2010 INP UT "MINIMUM DATA ",MIN 


PIN I2 0 20 INPUT "M AX DATA " •MAX +5V
20 30 FOR 1=2816 TO 12287 
20 4 0 X= PEEK <l>- MI N 
2050 X=X*15/CMAX- MIN>: REM COMPRESSING 
2C>60 IF X>15 THEN X::: 15 : REM CLIPl'l.MG 
207 0 N< X>= NCX >+l: POKE 1,x 
2080 NEXT I : GOT O 10 4 0 
30(l(l INPUT "TUFm DI~ AMPLIFIEF: Alm F'f([Sn f( E Hmt~." ..1$ 
3010 FOR DELAY =O TO 255 
3020 PRINT DELAY 
30 30 POKE 2561,0: POK E 2562,12 
3040 POKE 2612,DELAY ! CALL 2560 
3050 NEXT DE LAY : END 
:~ 90(> REM 
3990 REM COMF'f-<ESS THE DA Tt-1 l.CY Drn cr-.i~:DING l·li1LF m ] ·1 
4000 X=C 12287 - 28 16)/2 : REM HALF OF DATA AREA 
4010 FOR I=1 TO X 
4020 POKE 28 16+ ! , PEEK C2 8 16+2*Il 
4030 NEXT 1 : END FROM P IN 6 

4900 REM 
5000 
5(>10 
5020 

REM CALL INPUT SUBROU TIN[ 
INPUT "HIT RETUf\N WH EN r~c:t-1DY 
POK E 2325 ,0: POK E 2326·1 1 

TO T~•LF; , " ,t,:; 

Figure 2: A microphone and simple 
amplifier can be added to the Apple pad
dle connector and used to input audio in

5030 
5040 

POK E 23 461 0: POKE 2339140 
POKE 2321113: CALL 23041 CND 

formation . The program 
used with this circuit. 

in listing 2 is 

ANALOG Boards 

A/D 16 Channel , $495. 
12 Bit, High Speed 

D/A 4 Channel , $395. 
12 Bit, High Speed 

8086 Boards 

CPU with $650. 
Vectored Interrupts 
PROM-1/0 $495. 
RAM $395. 
8K x 16/16K x 8 

VIDEO 
DIGITIZATION 
Real Time Video $850. 
Digitizer and Display 
Computer Portrait 
System $4950. 

S-100 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

llEclllRR. 
INC. 

The High Performance S-100 People 

TECMAR, INC. 

23414 Greenlawn • Cleveland .OH 44122 

(216) 382-7599 
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NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 

THINK SMAL 
WITH HELP FROM YOURDON PRESS 
STRll<"Tl lREO MICROPROC"F.SSOR PROGR AMM ING. b\" M. 
Krieger. C. Popper. R. Radcliffe. and D . Ripps. is a highly. rc<1d
ahlc 1cx1 that pn::senis structured programming concepts. inslruc
tions !"nr 8080/8085 microprocessors. and SMAL/l!O. a structured 
mano-asscmhly language for 8080/8085 micropr<X·essors. The 
hook is va luable hoth to hardware cx pcr1s hav ing li lllc program
ming cxpcric111:c and to those programmers who ure fami liar with 
higher-level languugcs hut who need an in troduc1ion to micropro
cessor asscmbl. language anti a hctter understand ing of 1tie link 
he1wccn programs and hardware. The progrnmming tools rcla1c 
to 1irn,·1ical problem solving nn i111:reasing le ve ls or sophistication . 
ISIJ : 11-!J/ 7fl 7l- I H-9; :!40 11agt•s: S/8. 

SHI PP INC I ' F'ORMATIO ' : Rc,itlc nls of California . Ne" Ynrk . aml 
W: 1,hi11~wn s1111cs. plca'c add upplicabk sales lax . The r rkc includes 
hook r:11c 'hi11ping: for Jir'1 ·cl11s' handling. add 15%. Cunuuian untl foreig n 
nrda' in U.S. fund' nnly . 

n l:. n~lnscd ;, Sl K fnr S1rtll'llll't'tl Alitwflfl1t ' t•.1~~m· Pmgm111111111g . 

rl 1 am Jlsn intcrc-.;:1cd in C Now.\: A (iu;de to 1/w C Pro.i:rwnnun.i: l . llllJ!llllJ.!t ' 

bl' C.T. Zahn . Enrlo,cll is SIS ror my <"OJ>)' . 

n l'l c:i sc .;cnc.J me inrormalinn ahnut ynur 01 hcr publirntions. 

Nam1• ---  - --  - - - - - ------- 

Compan.1· --  -- - - - - - - - - ------
Jl u,h1l'S' nr Hnml' 'l 

Addrc" ----  ------- -  - - - - 
l"it). S t ~ tt·. 7.ip - - - - - - -----  ----  
Bu, ines' r I or I Jome '1 

Tl' lephnm• I _ __! - - - - -  - ------  -

Ynurdnn Press 
hylc4/80 

f 133 Avl'nUl' of t he America• New York. NY I0036 

..,~ 't~r:;~ ~ RACET COMPUTES 1 DISK SDIT Mllll 'DIM'FOR MOD I AND MOD II** TRS-80™ 
FAST _ Now you can sort an 85K di!kette FAST 

in less than 3 minutes 
Perfect for your multi-diskette RANDOM file mailing lists, inven
tory , etc. Ideal for specialized report generation. Sort, merge or 
combination. All machine language stand-alone package 
Efficient and easy to use. No separate key files requiredl Physical 
records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning. Sorts on one or 
more fields - ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
opt ional output field deletion, rearrangement, and padding. 
'Sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nominal times based 
on Mod I 48K 4-drive configuration, 64 byte records, and 5 sort keys. 

TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 

(Bytes) (Sec) (Bytes) 	 ISec)
1081SORT 16K 33 SORT 340K 

SORT 32K 49 SORT 680K 2569 
SORT 85K 173 SORT and 85K SORT + 1757 
SORT 170K 445 MERGE 1275K Merge 
DSM for Mod I (Minimum 32K, 2-drives) $75 On-Disk 
DSM tor Mod 11(Minimum64K, 1-drive) $150 On·Dlsk•• 
Mod II Development Package $100• • 

andMach ine Language SUPERZAP, plus Editor!Assembler 
Disassembler patches. 

Mod II Generalized Subroutine Facility 'GSF' sso• • 
"For Mod II Programs, Include Mod II DOS diskette with order 

For Development Package, also include copy of Apparat 
NEWDOS + 5V• diskette. 

CHECK, VISA, M/C, C.O.D. 
Calif. Residents add 6% 

HAZELTINE 
1400 s 549 .00 
1410 750.00 
1420 795 .00 
1500 875 .00 
1500 IK11) 850.00 
Mod 1Edil 1295.00 

CENTRONICS Special 
700·2 1095.00 
Micro Pnn1er 325.00 

DEC 
LA34 1075.00 

NORTH STAR 
Horizon I assembled 


ktl 

Horizon II assembled 
} 20% 

Ottkit 
XYMEC 

HY·01000 Daisy 
Pnn1er 22gs.oo 

INTERTEC 
Superbram 2595.00 

DIGITAL SYSTEMS 
Compuler $4345.00 
Double Dens11y 

Dual Dnve 2433 .00 
TELEVIDEO 

912 775 .00 
920 850 00 

OKI DATA 
SL160 2395.00 
CPI 10 . 995 .00 

CROMEMCO 
Sysrem Ill SlOOOoll 5990 .00 

TEXAS INSTRUMENTS 
810 Prin1er 1595.00 

ATARl 800 795.00 
ADDS Rege01 25 CALL 
Op11ma Cab111et s 

(New) 99 .95 
5" Scotch 01ske11e Box / 34 .95 
8 • Scotch 01ske11e Box/39 .95 

Most Items in stock for Immediate delivery. Factoty·lresh. sealed cartons. 

DATA DISCOUNT CENTER 
Box 100 13S.S3 Northern Blvd., Flushing. New York 11354, 2121465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 

BankAmericard. Master Charge add 3%. COD orders require 25% deposit. 


oo BASIC for Level II and Disk Systems $49.95 

Full MATRIX Functions- 30 BASIC commands!! 

Mathematical and common matrix functions. Change arrays In 

mid-program. Complete array handling. Tape array read and write, 

Including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands! I String 

manlpulatlon, translation, compression, copying, search, screen 

control, pointer manipulation and utility funct ions. Includes 

multikey multivarlable machine language sorts. Load only machine 

language functions that you want! Where you want in memory! 

Relocating linking loader! More than you ever expected! I 

oo BUSINESS(RequlreslnflnlteBASIC)S29.95 

20 Business oriented functions includlng: 

Printer Automatic Pagination with headers and footers! 

Packed Declmal Arithmetic (+,-,•,I) 127 digits!

Binary array searches and hash code generator! 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of DOS commands, 

machine language loads, BASIC, memory size, run program, 

respond to input statements, etc. Single BASIC command file 

defines execution! Includes auto key-debounce, screen print and 

lower case software driver. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memocy $34.95 

REnumber any portion or all of BASIC program. MOve any portion 

of program from one location to another. DELete program lines. 

MERGE all or any portion from tape. Save and verify portion or 

all of combined merged programs to tape. 

GSF (Specify 16, 32, or 48K) $24.95 

18 Machine language routines. Includes RACET sorts. 


TRS-80 IS AREGISTERED TRADEMARK OF TANDY CORPORATION

E- RACET COMPUTES~WHEN ORDERING PLEASE 
Telephone Orders Accepted (714) 637-5016 ADVISE PUBLICATION SOURCE 702 Pllmd1l1, Or1ng1 CA 92115 
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• • 
Text continued from page 212: 

BASIC cannot sample the game 
paddle fast enough to follow sounds. 
The program in listing 2 will do that. 
Hexadecimal locations 0900 thru 0912 
loop indefinitely waiting for the user's 
initial voice input. When the paddle 
count reaches (THRESH + 1) 
(THRESH is threshold to start re
cording data), the rest of the program 
begins sensing and storing data. The 
user can insert a delay loop at hexa
decimal 093E to wait between data 

Listing 2: 6502 assembly-language pro
gram to drive the audio-input interface. 
This reads the voice data from a micro
phone connected to a game paddle. The 
data is stored in locations START thru 
END. When ENDHI equals 48 (decimal) , 
then LOMEM:12289 will put all BASIC 
work above the audio data area. There 
are several adjustable parameters: 
THRESH: threshold to start recording 
data. Should be 2 or 3 units above the 
steady state, no-speech PDL(O). 
STARTLO, STARTHI: start of the data 
storage area. ENDLO, ENDHI: = 
LOMEM - 1: end of audio area. 

09(>0- A[l 7(l C(l L[IA $CC>7(> 
09(13- A<> (1(1 LDY :g: $(1(1 

0905- EA NOF' 
0906- EA NOP 
090 7- AD 64 C(I LIIA $C(>64 
090A- 10 <>4 BPL $(>91(1 
090C- ca INY 
090D- Il(i F8 BNE $(>9(> 7 
090F- as DEY 
091<1- C(l 10 Cf'Y :f:1; 1(1 

0912- 3(> EC BMI $(19(1(1 
0914- SC (l(l (1[1 STY $(>BC>(> 
0917- EE 15 (19 INC $(>91 5 
091A- Il<l (13 BNE $(>91 F 
091C- EE 16 (19 me ;ji(>916 
091F- AD 16 (l9 L[IA $(1916 
0922- C9 30 C:Mf' U3(> 
0924- 3(> (l8 1:.1MI $092E 
0926- AD 15 (19 LDA $(>915 
0929- C9 0(1 CMP :f:$(l(l 
092[1- M (>1 EH~E $(J92E 
092ri- 6<1 Fns 
(192E- !1[1 7(l C(l LIIA $C07(l 
0931- AO ()(I LIIY '1i(l(I 

0933- EA NOF' 
0934 - EA NO F' 
0935- AD 64 CC> LIIA $C064 
0938- 1(> (14 E<f'L $(>93E 
093A- ca INY 
093B- DO FB BNE $(lC/3~.) 

093[1- 88 DEY 
093E- 4C 14 09 JMf' $(1914 
0941- FF ??? 
0942- OC> BRK 
0943 - (>(I BRI\ 
094+- FF ?!'T 
0945- FF ?'!'1' 
0946- (>0 ItRK 
0947- (J(I BF.:K 
0948- FF ??? 
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points and get more (but lower qua
lity) speech into memory. 

A standard 16 K byte memory 
holds one or two words of good 
quality speech. You can adjust the 
base resistance in the amplifier to 
make a large steady POL (0) value of 
50 or more and thus sample the input 
more slowly. "Row, row, row your 
boat gently down the stream" will fit 
in, but the rest of the song might be 
too noisy if compressed into 16 K 
bytes. 

Processing 
After the waveform data is stored 

in memory it can be easily improved, 
condensed, or distorted. Try the 
short programs in Tom O'Haver's 
article (see references). Keep in mind 
that the 4-bit output requires all data 
to be in the range 0 to 15. 

The routines in listing 1 can be used 
to scale, compress, and output the 
data. 

Output 
The game connector has four an

nunciator outputs. These are com
patible with the 4-bit digital-to
analog converter shown in figure 3. 
Build it on the socket that the input 
amplifier is connected to. 

The idea of using a resistor net
work for digital-to-analog conversion 
is discussed by Hal Chamberlin (see 
references). The minimum resistance 
here is 5 k ohms so that the maximum 
current drawn from the annunciator 
outputs will be 1 mA. High-precision 
resistors are not necessary. The 
digital-to-analog conversion trun
cates the fifth bit, which introduces a 
3% error. Five- percent tolerance 
resistors will do. 

The capacitor in figure 3 filters out 
high-frequency noise. The noise 
comes from truncation to 4 bits, from 
delays between taking samples of the 
audio input, and from not changing 
all 4 bits of the digital output simul
taneously. A larger capacitor on the 
output will filter out more noise, but 
it will also attenuate the signal, thus, 
you will have to turn up the 
amplifier's gain. A better low-pass 
filter would help. 

The output software is shown in 
listing 3. It fetches a byte of wave
form data, sends it to the digital-to
analog converter, increments and 
tests the memory pointer, waits for a 
delay, and then fetches another byte 
of data. 

I 16 

40K PIN 15 

GAME 1/0 20K P IN 14 
CON NECTOR 

........--"",,,,___ IOK PIN 13 


~__,,..,,,___ SK PIN 12 

• 
• 

e • 
0 . 1µ.F 

+ 

TO AMPLIFIER 

GROUND 

Figure 3: This simple 4-bit digital-to
analog (DIA) converter, along with 
listing 3, is used to output information 
created by the circuit shown in figure 2 
and the program shown in listing 2. 

Listing 3: 6502 assembly-language pro
gram that sends audio data to the 4-bit 
digital-to-analog (DI A) converter. 

*AOOLL 

OAO(>- AD (>(I (>Li L.Dr-1 
OA03 - 6A fWf.: 
(lAO 4 - BO (15 ElCS t(i i;(>f; 
(IA(>6- 8[1 58 C(l STA $ C(i58 
OA<l9- 90 (14 BCC $0AOF 
OA<>B- 8[1 59 CO STA ·$Cil59 
C>AC> E- EA NOP 
(>AC>F- 6A ROF: 
(JA1(1- B(I 05 BCS iOA1 7 
(1Al2 - 8[1 5A C(! STA $C(;::;,~ 

(1Al5 - 9(1 C>4 BCC ~~(I f.1J. [; 
(JA17- 8[1 5B C(> STA $C(15[; 
C>AlA- EA NOP 
OAU:< -· 6A F\O R 
(>A 1c- Er(> F5 De r.; $(1A1:1 
(IAlE - 8[1 5C co ST,:, $C(>5C 
(lA2l. - 9 (> 04· BCC $(JA27 
(1 ,t, 23·- 8D 5D CO ST1i $Ci>5[1 
(>A:.26 - EA NOP 
Ot.127 ·-· 6t; ROF: 
(lA2B- B<1 (l~.'i BCS $\>A~T 
OA2r, - BD 5E C(> SH1 ~;C(l5 E 

<~t12D- 9(> 0 4 BCC 
(>A2F- 8[1 5F C(l £) Tt1 $C\>31" 
OA32- EA MOF' 
(l,t,33- A2 lE LI'!X -l t 1E 
(>A35 -- CA DEX 
Ot1 36- Ir\l FD BNE t (} t!r:·~~::, 

(>A38- EE 01 OA H!C $\iA\) J. 
OA3B- DO (13 BNE ~;(I t1 •\.(! 
(IA3D- EE (>2 (!A INC :t(lA(l:::'. 
OA4(> - AD (>2 (1 ,t, L.Dr, 
(IA43 - C9 3(> CMP :1·$3(> 
OA45 - DC> 05 f!NE ~li O~.~ C 
OA47 - AD (l 1. (>,t, LDA ~i(! A(l l 
OA4·A- C9 (I(> CMF' :lt;t(l() 
(IA4C- [1(1 B2 BNE t (>•:il i> 
OA4E -·· 6(1 f.:TS 
OAiF - (>(> I;RI'\ 
OA5(1-- FF ??T 
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The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $750, complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswlthVisaorMasterCharge. 
(Shipping costs added to charge orders). 
Disk drives, printers, 
peripherals, software Shown 11 LoYet I. 

leYll II lncludffand games . . . you Alphanumeric keypod. 


name It, we've got It 

(Both Radio Shack & 

other brands). Write 

or call for our 

complete price list. 


C&S 
ELECTRONICS MART 

Ltd. 

32E.MalnStreeteMllanMlchlgan48160e(313)439-1400 

Business Software 

in Micropolis Basic 

DATASMITH announces the availability of two 
new turnkey business systems designed 
especially for MICROPOLIS-Based computers, 
including the VECTOR MZ. Both systems are 
completely menu driven and highly interactive, 
so they can be used effectively by your present 
office staff. 
e 	GENERAL LEDGER. Everything you need 

to keep the books. Features easy-to-use 
data entry and error correction, trial bal 
ance, posting, and a variety of comprehen
sive reports . Automatic error detection 
keeps the books in balance. Writes checks 
and makes journal entries in one operation. 

• 	 PAYROLL. A very flexible system that 
adapts to a wide variety of needs. Features 
federal , state. and local tax calculations, 
EiC credit, and special pay and deduction 
amounts. Prints all necessary reports, pay
checks, and W-2 forms. 

Put your computer to work with these compre
hensive systems now. Call or write for complete 
details. Custom services also available. 

lJRT'1Sr:l~TH 
15501 West 109th St.,Lenexa, KS 66219, (913) 888·8486 

Circle 139 on Inquiry card. 

The largest family 

of disk drives from 

the largest supplier, 


drives come 

complete with 


power supply and 

cabinet. 


TF-Pertec FD200. 40 track. use both sides . ....... . $382 
TF-3 Shugart SA400. 35 track. same as tandy . . . . . . . . . . . . . . $389 
TF-5 MPt 651. 40 track 1............. . . .... .... . . . _ • .. . • • • • $379 
TF-70 M1cropolis. 77 !rock with 195K of storage ... . . . .. .. .. $639 
TDH-1 Dual sided drive. 35 track . . . . . . . . . . . . . . . . . . . . . . . . . $499 

*MAX-DISC TWO* 

D. k 1: 10 Megabyte Hard Disk with 5 ltxed. $6299 

~i:~~oble with controller .. · · · · · · · · · · · · · · · · · · · · · · · · · 

Maxi Disk 2: 10 Megabyte (fixed) $5349 
Winchester Technology· · · · · · · · · · · · · · · · · · · · · · · · · • · • · · · · $ S

69 
77 tracks of Storage includes new 00s~ . . . . ........ ... . 


PRINTERS 
DP800 Anodex. 80 column. 112cps . . . . .. . . . . . . • . . . . . . . . . $950 
LP779 Centronics 779 .......... .. ............. . .. . ..... $1099 
LP730 Cenrronics 730 ... ........... . . . .. . . .... ....... . . . $950 
LP700 Centronics /00-1 . ... . ..... ..... .. .. ... . ....... . . $1495 
LP701 Centronics 701-1 .. . ......... . ... .. .. ...... ... . ... $1759 
LP702 Cenlronics702-2 ....•.. . •. .•......•• ••.• . • $1995 
SPW-1 Spinwritar-NEC . • .. •. .. ••. . • .. • ... • . •..••• $2495 

NEW! LINE PRINTER 

BASE2 


Base 2 Printer 80. 132 col.. graphics 

60 LPM with trac tors .. . ...... ... ...... . ....... 
$599 
* DRIVES FOR ANY MICROCOMPUTER,,_ 

Does not include power supply & cabinet. 
MOD II DISK DRIVES NOW AVAILABLE 

Pertee FD200 ...... .. ..... .... . ...... ...... . ............ $282 
Pertee FD250 {dual head) . . ..... ..... ...... . _.. ...... .. . $399 

Shugart SA400 ( unused) . ..... .. . . .. .. . .. . ...... . ....... $286 

Shugart SA800 . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . $479 

MPI 651 . .. .. .. .... .. . ..... . . .. .................. . ...... $279 

MPI 652 . .. ......... . .......... . . . . ... .. .. .•.. . ..... .. .. $349 


SOFTWARE 

New DOS• with over 200 modifical ions and 

correchons lo IRS-DOS .............. . .... ............. . . $99 

New DOS• 40 !rock .. ... ............................... . $110 

AJA Word Processor ...•.... . . .. .. .. . ................. . .... $75 

AJA Business Program . . . . . . . . . . . • . . • . . • . . . . • . . • • . . . . . . . . $250 

Rocel lnfinile Basic .................... . ... .. .. . ....... $49.95 

Disk Drive Alignment Program ... ...... ...... . ........... $109 

Radix Dato Bose Program .......... ... . .... . ...... .. ... $99.95 

Electric Pencil ... .. .. .. . .. . .. . .... . . ........... . ....... . $150 


ALL PRICES CASH DISCOUNTED. FREIGHT FOB/ FACTORY 

MICROCOMPlJER 
TECHllOl.OGY 
INCORPORATID A pparat, Inc 

3304 W. MacArthur 7310 E. Princelon Ave. 
Santa Ana, CA 92704 Denver, CO 80222 

(714) 979·9923 (303) 758-7275 
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out. I tried "The Star Spangled Ban
ner" from the article by Hal 
Chamberlin. The music was tolerable 
but my simple capacitor filter let 
through too much high-frequency 

Conclusion 
The speech quality produced by 

this method is relatively good. Most 
music doesn't tum out very well 
when the high frequencies are filtered 

Memory Locations 
Decimal Hexadecimal Usage 

0·2047 000·07FF System usage 
2048-2303 0800-0BFF Blank 
2304·2559 0900·09FF Input subroutine 
2560-2815 OAOO·OAFF Output subroutine 

2816-LOMEM OBOO·LOMEM Audio data storage 
LOMEM·HIMEM BASIC 

Table 1: Memory map for speech input and output routines. 

2a Address Variable Suggested 
Hexadecimal Dec Imai Name Value (Decimal) 

0911 2321 THRESH 13 
0915 2325 STARTLO 0 
0916 2326 START HI 11 
0923 2339 ENDHI 48 for 16 K bytes 
092A 2346 ENDLO 0 

2b Address Variable Suggested 
Hexadecimal Decimal Name Value (Decimal) 

OA01 2561 STARTLO 0 
OA02 2562 STARTHI 11 
OA34 2612 DELAY 47 

Table 2: Tables of variable locations and values. Table 2a lists the location and 
suggested value of several constants that must be specified within listing 2; 
table 2b does the same for listing 3. In both cases, the constants are stored 
within the body of the listing. 

VEllY LOW COST WINCHESTER 
BACKUP ••• AND MORE 
Tape And/Or Hard Disk Winchester Subsystem 
For The S·100 Bus 

Konan 's new OAT-100 Single Board Controller 
will accommodate the DEi 15V1 megabyte (for· 
matted} cartridge tape drive as well as lhe 
Marksman Winchester disk drive by Century Data. 

The DAT-100 "hardtape" system Is the only 
logical way to provide backup for ''Winchester'' 
type hard disk systems. (Yields complete hard 
disk backup wilh data verification In 20·25 
minutes.) 

Konan 's HARDTAPE™ subsystem is available 
ort the shell either as acomplete tape.and disk 
mass storage system or an inexpensive tape or 
disk subsystem. 

And software! Most popular soltware packages 
supported Including FAMOSTM , CPIM" version 
2.0, and MP/M. 
Call Konan 's TOll FREE OAOEA LINE today: 

800·528-4563 

Or write to Kanan Corporation , 1448 N. 27th 
Avenue. Phoenix. AZ 85009. 
TWX/TELEX 9109511552 

CP/ M .is a regisl11fed lrad11 name ol Digital Rese4rch 
FAMOS1M ls a trade name ol MVTMicro Computer Systems. 
HARDIAPE IIA Is• I<•~· name ol ~On.In COlpo<alion . 

noise (reference 3). 
An 8-bit digital-to-analog con

verter can be built. I did so, but found 
that it resulted in no significant audi
ble difference for speech. Such an 
option might be advantageous only if 
you are interested in high-fidelity 
music reproduction. 

The main problem is the available 
memory which. limits the amount of 
audio information that can be stored. 
Slower sampling can store more data, 
but this introduces too much noise 
when the sampling rate falls below 
1000 to 2000 Hz. You can double up 
and store 2 units of data in 1 byte of 
memory. I have been able to get 
phonemes (eg: single letter sounds) 
compressed to 256 bytes of memory 
on the average. 

The input routine in listing 2 could 
be improved. The routine now spends 
less time sampling low-amplitude 
inputs and more time sampling high
amplitude inputs. There should be 
another counter that waits during a 
variable interval depending on the 
input amplitude, which is indicated 
by register Y. 

You can change the amplitude of 
the waveforms. Either divide all the 
data by 2 in BASIC, or insert an extra 
rotate right (ROR) instruction in the 
output routine just before the data 
gets to the digital-to-analog conver
sion section. The speech is still in
telligible when it is cut down to 2 or 3 
bits of data! A better output routine 
would have a parameter to choose 
full, 3/4, 1/2, or t/4 amplitude. (Of 
course this won't work when the 
audio amplifier is a tape recorder 
with automatic level control.) 

A minimum set of compressed 
phonemes needs about 10 K bytes (for 
40 phonemes,each occupying 256 
bytes) of memory. Room is left over 
for BASIC programs or extra 
phonemes. With variable pitch and 
amplitude, you can accent syllables 
in words. Variable pitch plus extra 
long vowels could effectively make a 
singing Applel• 

References 
1. 	Chamberlin, Hal, "A Sampling of Tech

niques for the Computer Performance of 
Music," September 1977 BYTE, page 62. 

2. 	Ciarcia, Steve, "Talk to Me," June 1978 
BYTE. page 142. 

3. 	Cross, Mark, "Apple Organ," a program 
based on reference 1. 

4. 	O'Haver, Tom. " Audio Processing with a 
Microprocessor," June 1978 BYTE, page 
166. 
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Nobody, but nobody, undersells Olympic Sales on computers and 
calculators. Our pledge: We will beat any advertised price as long 
as our competitor has the goods on hand. Call today. 

APPLE 
Apple 11- world "s besl sell ing personal compu
ter 16K. Wi th or withour coniroller. We carry lhe 
tull·line ol Apple producls . For unprecedented 
lowes t puce ever. Ciill us. 

HEWLffl.PACKARD 

Model Yrnir Cost 
HP 41C Sc1e111 S2-14 9~ 
Cil td Readttr' .&I C 159 % 
Prmtef/41 C 1899!1 
HP-34C Sc•l! OI 114 95 
HP 67 SC•t!nl Pr og 299% 
HP ~U Sc1en1 Prim ~19J~ 

ATARI APF 
The personal computers more and more people The .. Imagination Machine·· with 
are wanlmg. Atari BOO- console. BASIC card. built-in sound sy nthesizer Call /or 
Education sysrem master cartridge. cassette re· our new low price. 
corder. TV modulator. BK expandable to 48K. 1----------__j 
power supply. Alari 400-lhe personalcompuler COMMODORE PET 
sys\emloi less.for lowest pucesonArari .callus-. Tell us whal you need . 

OHIO SCIENTIFIC MAITEL 
If OS makes 11. we have ii Compulers-all four The lnlellivision:' We carry all ac
models.accessories .soNware.Ca// lor besr prices . cessorics . Call tor the best deal. 
Call Olympic Sales for the best prices in the country. Don 'I forget to ask for the 
lowest prices anywhere on SEIKO watches. We carry orer 320 models. Ask lor 
prrces on products from Caslo-Sharp-Canon·Victor-Sa nyo-Pearlcorder -Polaroid
RCA-Sony-Panasomc-Amana·Lilton·Navtronic-Juvenia and 01hers Nobody under
sells Olympic Sales. 
Pflces are l.o.b. LA . Add 54.95 for shipping handheld ca lcs in U.S.A. CA residen1s 
add 6% sales lax. We will beal any advertised price if lhecompelllion has the goods 
on hand Goods subjecl lo availabilily. Ask for our 130 page ca latog . Call Monday 
thru Saturday. 7A~ lo 6PM .Outside CA, toll tree ,80().421-8045 

OLYmPIC SALts comP11n11 inc. 

c1~60~8~ 1.h,~rj?%~~:l'9'1~0o~ fR3~~8l1~3~ ~~:1:~2~!3~77 
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The 
Working
Analyst. 

If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing 

the information 
you need to make 
better decisions, take 

a look at Analyst. 
Analyst is a software 

package designed to let 
you store and analyze 

virtually any information 
involving numbers, dollars, 

dates, and descriptions. Simply 
tell Analyst what kind of informa

tion you want to store. Analyst creates a com
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data for eri:ors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file . There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you'll find a million 
ways to use it. It is easy to use, so you don't need 
to be a programmer to make 
your computer really 
work for you. If this bit 
of information 
intrigues you, find out 
the rest. You'll like 

Structured Systems Group 
~·1,..what you see. 

Analyst is a port of a full li ne of working software solutions from 
Struclured Systems Group, al l ready to run on ony CP/ M" microcomputer 
system. For more information, see your computer retai ler, or coll us. 

·cP/ M ~s c rrodemork of Oigi tcl Research. 

Structured Systems 

5204 Claremont Oakland, Ca. 94618 (415) 547-1567 
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Schematic Decodes 
Improperly 

An error marred a 
schematic diagram in 
William J Dally's article 
"Faster Audio Processing 
with a Microprocessor," on 
page 54 of the December 
1979 BYTE. In figure 12 on 
page 75, two connections to 
a 7404 hex inverter are 
shown incorrectly. The cor
rect connections are shown 
here as figlire 1. A circuit 
built according to the 
published diagram would 
fail to decode the binary 
states 01 and 10 properly. 

IC5b is supposed to 
decode the input 01. 
However, its inputs incor
rectly come from the signals 
Q. and Q. in the 
published figure. The inputs 

Figure 1 

,.-.-- -------- - --, ,-- -------- ---, 
I 3 5 I I 3 5 I 
I I I I 
I I I I 
I IC5 I I IC6 I 
I a 75451 b I I o 75451 b I 

I : : I 
I 1 2 6 7 I I 1 2 6 7 I 

to IC5b should come from IC6a. Input for IC6a should Solon, Iowa, for pointing 
the signals Q. and Q,,. A come from Q,, and Q.. out this problem.• 
similar situation exists for Thanks to Bob Werner of 

L - ----- - _ _JL_ - ----- - _ _J 

QB 

QA 
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Buy By Mail and Save! 

PRINTERS!TERMINALS 

A NADEX DP-8000 . . $869 

HAZELTINE 1410 ... $699 
1420 . . ........ $839 
1500 .. . .. . ... . . $879 

PAPER T IGER IDS-440 $849 

COMPUTERS 
INT ERT EC SuperBrain® 
32K RAM $2995 . . . $2495 
64K RAM $3345 . . . $2695 

NORT H STAR Horilon® 1 
32K K i t. List $1999 . $1579 
32K A ssembled $2695 $2149 

Horilon 2 
32K DD, K i t, $2399 . $1885 
32K DD . Assm . $3095 $2439 
32K OD. Ki t $2779 . $2359 
32K OD , Assm . $3595 $2859 

CROMEMCO 
System 3 , 64K, $6990 . $5479 
System 2 . 64K , $3990 . $3179 
Z-2. List $995 . .. .. $ 829 

V ECTOR MZ, $4313 $3439 
System B, Li st $5463 $4359 

HEATH WH-89 . . . . $ 1949 

Most ilems in stock for immediate del ivery, factory-sealed cartons, with lull factory 
warranty. N. Y.S. residents add appropriate sales tax. Prices do nol include shipping. 
VISA and Master Charge add 3%. COD orders requ ire 25% deposit. Prices subject 
lo change and offers subject to withdrawal withoul notice. 

Computers Wholesale 

P.O. Box 144 

Camillus, NY 13031 
(315) 472-2582 l• 
Marymac Industries Inc 

llad1e lhaeK 

ASSOCIATE STORE 

Save 10°1° 15°/o 
OR MORE 

DELIVERED TO YOUR DOOR 
Warranties will be honored by your loca l Radio Shack" sto re open Mon.·Sat. 
1()..7. Wr! pay f re ight .1nd insurance save State Sa les Tax. Texas residents add 
only S% !mies 1a.x brand new in factory sealed cartons. Reference Katy 
Nallonal Bank call us for a cuslomer reference near your city. Offered 
e•clusively by Radio Shack Authorized Sales Cenl er 21969 ka1y fwy ., Katy 
!Hou.ion! Te"'" 77450 

Telephone 1·713-392-0747 

~~ 


with graph ics option . . 

IN TER TUBE II , $995 . 

PE R K IN-ELMER 
Bantam 550 .... .. . 

TE L EVIDEO 912 . .. 

CENTRON ICS 730- 1 
779-1 . List $1245 . . . 
779 -2, List $1350 ... 
702 , Li st $2480 
704 , Li st $2350 . . . 
703. List $2975 . . . 

T .I. 8 10 • . . . . . . . 

$949 

$ 729 

$789 

$789 

$799 
$939 
$989 

$ 1990 
$ 1995 
$2175 

$ 1575 

TRS·BO. 
FOR BUSINESS, 

LEARNING 
AND 

ENTERTAINMENT 

Meet TRS-80's Big Brother! 

The New TRS-80 Model II 


We a.re located just 5 hours Yil/11e •Od4!C .11 eogger mo1• 
oowertut ntoln..>r 10 mtfrom the glanl Tandy Com
TAS-30 l11 rr1~ 111 TAS-80 puterware House in Ft 

Worth, Texas. 
Call 

Joe McManu• 

• CHARGE IT Today 

Mc>det 11 - ill comotetf'ly 
nt"W m•c1ocampu1e1 IOI 
f)in.1nns a~tio~ 

I mr I I~· I 


Order the 
professional's 
choice. 
UCSD Pascal: 

The Pascal everyone is talking about is UCSD 
Pascal ... with over 10,000 users and growing. The 
fully developed Pascal is available with support 
from a professional software company. Implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software-from operating system to 
screen -oriented editor. Language extensions for 
systems development and commercial applications 
programming. 

Program portability that allows programs written 
on one microcomputer to run without recompilation 
on different microcomputers. This protects your 
software investment ... without restricti ng your 
hardware options. 

If you have CP/M~ visit your local computer 
store or order below. System supplied on single 
density, soft-sectored, 8" floppy disks and requires 
48K of contiguous RAM. For other systems call 
us or write for more information. Telephone orders 
accepted with Master Charge or VISA. 

~(Q)~@l~[i={] 
mrcROSlw'!i I ems 
R SUBSICIR R ... CF SCF TECH 

9494 Black Mountain Road • San Diego • CA • 92126 
TEL: (714) 578-6105 • TWX: 910-335-1594 

CP/ M is a registered trademark or Di11ital Research Corporation. LSl· ll is a 
trademark or Digital Equipment Corporation . UCSD Pasco! is a trademark ur the 
Regen1s or the University or California. 

Yes! Rush me a complete UCSD Pascal system 0 ---------- Ifor my CP/M9 based microcomputer. A check I or money order for $300.00 is enclosed. I have 

I a computer. I 
0 Send me more information about UCSD Pascal. I 

Versions are available for systems using the I 
following microprocessors: LSl-llJM 6502, 6800, I 
6809, 9900, 280 and 8080/8085. I 

0 Send me only the complete set of documentation 
for UCSD Pascal. A check or money order for 
$37.00 is enclosed. 

I I 

I I
D Send distributor information. 

Name-----------,--:::-'---'--- I I 

I 
Company_____--=,....:-='----..:..:.::o=--::'-':-:~"'-'---~
"'-- I 

Address. ___ _ ....o....:,---'""'-=:-:-~--"--'7:---~-.:--~~ II City·______....:.....:=-..:_-'-'c_...:...:...___,-=---

----..::....:..-c:-~-------

----

II 'State/ZiP

I M/C or VISA #  I 
I Mass. aod Calir. residents enclose applicable sales lax . 8-4 I-----------
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Another TRS-80 Users 
Group 

The NASA/ Bay Area 
TRS-80 Users Group meets 
the first Tuesday of each 
month in the Lockheed 
Bldg, L XI. Rm 20U, Space 
Park Dr, Nassau Bay TX. 
The dues are $5 per year. 
Contact Roy Cone, Presi
dent, (713) 474-3847. 

Computer Club in Finland 
The "Mikrotietokoney

hdistys ry" translates into 
Microcomputer Hobbyists. 
This club has been in opera
tion since June, 1977. 
Meetings are held bimonthly 
and are announced in the 
newsletter. The newsletter, 
Microman, is published six 
times a year. The club is in
terested in hardware and 
software related topics, and 
has a strong interest in 

advanced programming 
languages such as Pascal, 
ADA. APL and others. 
Their hardware interests in
clude S-100 and IEEE-488 
bus structures. The yearly 
dues for membership and 
the newsletter are 80 FIM or 
$20 US currency. Contact 
Mr Teuvo Aaltio, POB 250, 
SF-00121 Helsinki 12, 
FINLAND, (+358 0) 626 
525. 

The Financial Systems 

Report 


The Financial Systems 
Report is a monthly newslet
ter that focuses on computer 
programs, products, and ser
vices relevant to the needs 
of the financial and tax con
sultant. Tax planning pro
grams, financial modeling 
and forecasting systems, 
financial data bases, por
table computers and tele-

COMPUTER SPECIALISTS 


15% Discount 
• ·:'........... .:,,., on 

TRS-801 s - I 
AND A<:;CESSORI ES 

POPULAR 16K LEVEL 2 SYSTEM... .... ...$722.00 
FAST 100 cpsCentronlcs 730 PRINTER ... . $800.00 
HIGHLY RELIABLE LOBO DR IVES...... $375.00 

f:lH~R[] 1':1fH~fllJE1':1E~T SYSTEl':1S 
DOWNTOWN PLAZA SHOPPING CENTER 


115 C SECOND AVE. S.W. 

CAIRO, GEORGIA31728 


912-377-7120 

" TRS-80 is a Registered Trademark of Tandy Corp." 
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communication terminals, 
personal financial planning 
systems, microcomputers, 
and more will be covered in 
each issue. It is available for 
$60 per year from Syntax 
Corp, 4500 W 72nd Ter, 
POB 8137, Prairie Village 
KS 66208 . 

SYM-PHYSIS Newsletter 

SYM-PHYSIS is a bi
monthly newsletter pub
lished by the SYM Users 
Group, POB 315, Chico CA 
95927. They welcome 
articles dealing with all 
aspects of the SYM-1 and its 
close relatives. The subscrip
tion rate for a six-issue 
volume is $9 in the US and 
$U.50 overseas. For more 
information, contact H R 
'1..ux" Luxenberg at the 
above address. 

PEEK (65) 

PEEK(65), the unofficial 

Ohio Scientific users' jour
nal, features a software 
exchange, PEEKs and 
POKEs, user equipment 
reviews, and bugs and fixes. 
Articles are welcome. 
Membership is $8 per year. 
Send inquiries to PEEK(65) , 
62 Southgate Ave, 
Annapolis MD 21401. 

Computers Anonymous 

This club meets the first 
Sunday of each month . For 
complete information, con
tact Computers Anony
mous, POB 263, Dalton MA 
OU26. 

Albany Computer Society 

The goal of this group is 
to serve as a forum for ideas 
and products of interest to 
computer hobbyists. The 
members are interested in 
anything pertaining to 
Sorcerers, Apples, 
Challengers, and TRS-80s. 
Meetings are held the second 

Saturday of each month at 
Albany Junior College and 
are open to the public. Con
tact Albany Computer 
Society, c/ o Dr Donald 
Cook, 2400 Gillionville Rd, 
Albany GA 31707. 

Join a Software 

Computer Club 


Specify which computer 
you use and Ron Goodman 
will put you in contact with 
the right people. Apple, 
PET, Compucolor, Ohfo 
Scientific, TRS-80, and 
other microcomputer users 
are welcome to join. For 
more information, contact 
Ron Goodman, U702 
Emelita St, N Hollywood 
CA 91607. 

APL Newsletter 

Personal APL News, writ
ten by the Rev Mokurai 
Cherlin and Shasta Abbey, 
covers hobby, educational , 
professional, and small
business uses of APL. The 
newsletter describes the use 
of APL as a programming 
language and as a 
mathematical notation and 
digital hardware design 
language. One feature is the 
resource directory, giving 
details of available APL 
hardware, software, ser
vices, and books. The cost 
is $1 in the US and Canada 
and $2 elsewhere. Send 
subscriptions and inquiries 
to Personal APL News , POB 
1131, Mt Shasta CA 96067. 

The Computer Club 

The Computer Club offers 
an invitation to all computer 
users and owners in 
southern New England who 
wish to share their 
knowledge. The club meets 
once a month to discuss 
problems, ideas, and 
discoveries . For further 
details, contact The Com
puter Club, 6 Maureen Dr, 
Simsbury CT 06070. 



Circle 151 on Inquiry card. 

WE CARRY 

• CROMEMCO 

•NORTH STAR 

• VECTOR GRAPHICS 
• THINKER TOYS 

•NEC 

• CENTRONICS 

• INTERTUBE - $750.00 
• SERENDIPITY 

• SOROC - $775.00 

• TEXAS INSTRUMENTS 

Professional AIR. A/P, Ledger, Payroll, Medical Billing soft
ware with customization available. Send for our catalog 
Send for quote. 

Call for quote. 

lorTRS 80 11.Compucolorl l. 	 EVERYTHING YOU NEED 
& PET 	 TO BRING YOUR BASIC 

PROGRAMS TO LIFE WITH 
SOUND! 

SOUN DWARE Is a complete package· 
YOU GET A SPEAKER/ AMPLI
FIER UNIT complete with connectors. 
No wiring or soldering. Just plug in! 

YOU GET A DEMO PROGRAM with 
a variety of sample sound effects
sirens. laser sounds. tunes! 

Complete Programs 
Package or & Booklet 

ALLPETS&TRS-8011 $29.95 14.% 
Compucolor II $39. 95 $19.95 

SEND FOR FREE CATALOG OF 

GAMES FOR PET & COMPUCOLOR!! 


SEE YOUR DEALER TODAY' Or order direct from CAP by phone or 
mail. VISA & MasterCharge orders Include expiration date. Add $1 
postage & handling per order. $3 for air or COD. Arizona residents 
add tax. 
CAI' F.lomo nics MU:< 1-lfll"'ood Ln . Su1tc 3. Tue 0 '1 . AZ. 8571'1161121 :<'164'l7R 
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FOR THE VERY BEST IN 

NORTHSTAR® COMPATIBLE SOFTWARE 


DATA BASE MANAGERS 

SPECIALll •10.00 OFF of Selector-Ill C2 


SELECTOR-Ill C2: SuperSoft i• proud to offer the Selector-Ill C2 at a spacial $10.00 
discount. Selector nt allows \nstant recall of any record using any information item in the 
record . This makes Selector-Ill the moat powerful Data Base Management System in 
micro-computers today' You can define a data format and begin entering your data in 
minutes. Helps bring applications on !Ina In hours Instead of months. (Note : Selector-Ill C2 
requires CP/M and C BASIC-2 , not supplied· also 4BK Rem required for some appllcatlonsl 
Selector-Ill C2 Is: t 335.00 ($10.00 off llatll. IManuel alone: $ 20.001 

INSURANCE AGENTS 
CRS . Client Record Syatem. A complete program package for the Insurance agent. CRS 
wlll provide you with very f·ast online access to your client records, print reports and mail 
labels, and glva you all the information you will need to Increase your sales through the 
use of CRS as a MARKETING TOOL. 

CAS 1tores a complete record for each client that includes the name, address. telephone 
' - as well as provisions for customer I , salesman I and up to six policies {expandable. if 
needed!. Write for details. 

CRS comes with two(2) user's manuals, one for the owner. and one for office person· 
nail lmlnlmal system: one drive, 40K RAM starting 2000HI $250.DO (Manual: $40.001 

TEXT PROCESSORS 
TFS -Text Formatting System. At last a full featured text processor for NorthStar that you 
can rely onl TFS hes left & right margin Justification. page numbering. chaptering . page 
headings. cantering, paged output & MORE. Supports powerful text manipulation lnclu· 
ding: global & local 'search and change.' file merges and block moves. This means that 
you can restruct.ure your text file at any time to look the way you want It to, you can even 
'chain' Illes together from dl1k for documents larger than your current memory. 

TFS is completely 'load and so' therefore you can start using It at once. You get twol21 
user's manual: one is a Quick Stan manual to get you going In minutes. the other Is an In 
depth study of TFS. (TFS requires RAM from OOOOH to 2000HJ $75.00 (Manual only: 
U0.001 

SPEECH SYNTHESIZER SOFTWARE 
'ANGLOPHONE' · Lets any BOBO/ZBO computer conven ordinary English Into phonetic 
codes to drive Votrax, computalker. and TRS·BO Voice synthesizes. This Is a hardworking, 
tested program sultabla for use In the most demanding situations. (Oetalls below). Inquire 
for specific pricea and media. 

COMPUTER AIDED INSTRUCTION 
M I S S • Microcomputer Instructional Suppon System. A complete, self·c.ontained CAI 
package applicable to home. school or business education. Includes everything needed to 
create a sophisticated computer learning environment. MISS allows one to create ~nv type 
lesson complete with wrong answer brenchlng, re-test, and complete record keep,ng . 'The 
student is prompted 100% of the way and need have no special knowledge. A special 
feature ls the optional use of a unique algorithm which separates spelling errors from lncor· 
rec! responses. Absolutely no programming knowledge i• required. MISS is completaly 
Interactive and maintains complete records on any number of students and lessons 
(limited only by disk specel. MISS Is a completely flexible system that w ill allow you to 
either create lessons or to purchase pre·progremmed lessons which run under MISS. Com 
plete w ith user's manual....$40.00 IManual alone: $10.001 

ASSEMBLERS 
ARIAN · A complete BOBO assembler that interfaces directly to your OOS. ARIAN Is com· 
plately ' load and go' . Features include: dynamic file end RAM allocation, custom disk and 
RAM command capability, several library routines directly accessable by the user. Also, a 
complete text editor, and system executive. ARIAN is both powertul and easy to team and 
use; it Is an assembler that you can grow with. Comas complete with a 51 page user's 
manual IARIAN requires RAM from OOOOH to 2000HI $ 50.00 IManuel &Iona: $ 10.001 
ARIAN Utility Packaga • Several disk based utilities. Includes a complate OEBUG 
Package: $ 50.00 

PROGRAMMING LANGAUGES 
'Tiny' Pascal . This Is famous Chung/Yuen 'tiny' Pasca l . FAST · ELEGANT · STRUC· 
TUREO. Local and global variables plus procedure and function independence make 'tiny' 
Pascal greet for high speed applications. Compiles to BOBO code that executea up to 2 5 
times laster than BASIC. You also receive SOURCE to ' tiny' Pascal written in Pascal . Thls 
means that you can compile the compiler! Add features. relocate, etc . (you will need 36K 
to do thlsl 940.00 

UTILITIES 
D E B E · (Ooes Everything But EaUI This Is a must for NorthSter user's . You can : COM· 
PACT & EXPANO BASIC programs . Compacting removes unnecessary spaces and 
remarks . This saves money and makes programs run faster. Expending puts them back 
again. 

Cross·relerence BASIC programs by variables and transfer statements . 
Global substitutions of variables and transfer statements . 
Formatted print outs of BASIC programs as well . $40.00 

SPECIFY SINGLE OR OOUBLE DENSITY 

TRS-80 COMPATIBLE SOFTWARE 
'Tiny' Pascal FOR TRS-80 Energy-Miser 

Now you too can have Pucall The famous Chung/Yuen 'tiny' ·Pascal hes been specially Energy·Miser is a complete heating/cooling analysis program for your home. office or 
dHlgnad for the TRS·BOI The lull power and elegance of 'tiny' Pascal is at your commend. business! With Energy-Miser you can calculate heat loss because of poor insulation, laeky 
Programs written in ' t iny' Pascal run at least 4 times faster than the same program in doors and windows, poor planning end more. With Energy~Miser you can predict the 
BASICI 'tiny' Pucal ls also a great way to learn Pascal programming, & fun too. onnual savings on your utility bills tor various Improvements or modificetions , including: 

Bast of all. you only naad a 1 6K Laval II TRS-BOI No disk is required. The ' t iny' Pascal use of solar power, better Insulation, opening and closing drapery. etc . 
operating syotam Is sell-contained and vary easy to use. But there Is even more: Enargy·Misar can also calculate your Raturn on Investment. That 

'Tiny' Pascal ls e subset of standard Pascal & Includes: RECURSIVE PROCEDURE/FUNC· Is, you can find your break point for converting to solar, for insulating better , etc . Energy· 
TION, IF THEN ELSE REPEAT/UNTIL, 'PEEK' & 'POKE', WHILE DO. CASE. MOREi I Plus lull Miser even takes into consideration the Energy Tax Craditl Energy·Miser ls a program 
graphics for your TRS·BOI. designed to save your money! 

You can sava and load programs to and lrom tape In both source or compiler form. Energy·M iser is a proven program written by a professional and includes a comp1ete 
You get all this and more, plus a user's manual for $40.00 user' s manual for $ 22.50. !Minimum System 1 GK Level II. No Oisk Required! 

SPEECH SYNTHESIZER SOFTWARE 'TALKING TERMINAL': The 'Talking Terminal' program turns a TRS·BO Into a telk· 
'ANGLOPHONE': At last you can take complete advantage of your TRS·BO voice syn· Ing computer terminal. The 'Talking Terminal' program receives input from a remote com· 
thesizer. Forget about cumbaraome phonetic codes . With 'Anglophone ' you can simply puter and convans it to spoken words . Its many user options Include: Instant Replay. spell· 
use ordinary English . Completely Interfaces with BASIC, or just about any other program· ed speech, si lent or pronounced punctuation, and more. Minimum hardware : Laval II, 16K, 
ming language. 'Anglophone' applies sophloticated pronunciat ion rulas to transform nor Voice Synthesizer. RS·232C board end expansion Interface ..... $145.00 
mal English spelling into speech using the TRS·BO Voice Synthesizer. Minimum hardware: 
Lavel 11. 16K, Voice Synthesizer. Comes complete with user's manual end test program. 

ALL ORDERS PREPAID OR C.O.D. 
ILLINOIS RESIDENTS ADD 5% SALES TAX 

m'"'°Ullll /UPCR/OM
P.O. Box 1628 

(217) 344-7696 Champaign, IL 61820 

1802 Software 
Newsletter 

The 1802 Software 
Newsletter contains pro
grams written in Tiny 
BASIC, BASIC, PILOT, 
CHIP-8, and other 
languages, and in assembly 
and hexadecimal object 
code. The newsletter 
averages fifteen pages per 
issue. Construction articles 
are included. The newsletter 
is for ELF, ELF ll, Super 
ELF, VIP, VIP Il, or 
homebrew 1802 systems. It 
is published monthly and 

costs $10 per year. Contact 
1802, 19 French Cr, Regina, 
Saskatchewan S4R 6N3 
CANADA. 

The Computer Consultant 

The Computer Consultant 
is published six times a year 
by Battery Lane Publica
tions, POB 30214, Bethesda 
MD. The newsletter consists 
of short entries from com
puter consulting companies, 
including software design 
firms, training organiza
tions, security consulting 

outfits, systems program
mers, and other computer
related consulting com
panies. The subscription rate 
of $15 per year includes one 
free listing per issue. 

TRS-80 Users Group 
in Maine 

The Southern Maine 
TRS-80 Computer Club 
meets the first Tuesday of 
each month at 6:30 PM at 
the Maine Medical Center, 
Portland, Maine, in 
Classroom 2. Contact 

Douglas Stewart, 15 Moun
tain View Rd, Cape 
Elizabeth ME 04107. 

An Apple Users Group 
in California 

The Los Angeles Apple 
Users Group meets the first 
Friday of every month at 
7:30 PM at the Allstate 
Savings Community Room, 
8800 S Sepulveda Blvd, Los 
Angeles, California. Contact 
Philip A Wasson, 9513 Hin
dry Pl. Los Angeles CA 
90045 . • 
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Circle 153 on Inquiry card. 

Model EP-2A-79 

EPROM Programmer 
TR~ 

PET 
APPLE 
AIM-65 
KIM-1 
SIM-1 

ENTIFIC 

Software avallable for F-8, 6800, 8085, 8080, Z-80, 6502, 1802, 
2650,6809, 8086 based systems. 
EPROM type ls selected by a personality module which plugs Into 
the front of the programmer. Power requirements are 115 VAC 
50/60 Hz. at 15 watts. It ls supphed with a 36-lnch ribbon cable for 
connecting to microcomputer. Requires 11h 1/0 ports. Priced at 
$155 with one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Programs Price 
PM·O TMS 2708 . ... . .. .. . .. .. .. .. .. .. .. .. .. .. .. ... .$15.00 
PM· l 2704, 2708 . .. ...... ... . . .. . . ... .... .... ........... .. . 15.00 
PM ·2 2732 . .. .. .. .. .. .. .. .. .• .. .. . • .. .. .. .. . .. . .. . 30.00 
PM 3 TMS 2716 . .. .. .. . .. ... .... . . . .. . . . . . .... . . . . . . .... .. .. .. . 15.00 
PM-4 TMS 2532 .. .. .. .. . .. .. ............... .. ..... .. .. .. 30.00 
PM ·5 TMS 2516, 2716.2758 .... .. .... .. .. .. . ... ...... .. .... .. .. . 15.00 
PM-8 MCM68764 .. .. .. . . . . ..... . .. . .. .. ... .. . . . . . .. ..... ..... . . 33.00 

Ootimal Technology, Inc. 
"hlue Wood 127, Earlyntlle, Virginia 22936 

Phone (804) 973-5482 

DATADISK 

SYSTEMS 


PROFESSIONAL SOFTWARE FOR NORTH STAR SYSTEMS 

~:.~o-;; :i:~e~fn~sAr:1~~ ~~(t'~; 1T~f;~~;;.~~~j!~ 
,ererenceS lnforrn.nrion SelllCtlYl!I CIBilft G:ti: lfl!ICllOn . 
• ••• • . ••• , . , •••. •• • ' .••• •••••••• , , • • ••• •• • $7.5J$1Q 

OSORT - A genemll zecl. fLll l dislc .sorVme r9a 
p111cliiage. Fasl .and lloxlblo. Mulllpro key sorUng. 

~:J,O l;;st~~~: ;;Lo=~~ep~s1~~01.gQ11:n;~~1~~~ . •• . •. . • • .• • • , • ••••• . • • • • • • .•• •• . .• • , . • . • • $95/ $151
. . . . . . . . . . . . . . . . . . . . . . .• . . . . . . .. . .. . . , •. . , S95/S15 ~~~~RIGP~!d;;e~or~rg.~o~i~~~g :~~,~~~~J~~~~~ 
OESPOOL - Al lows. :simultBnoeou1 p,1n11ng or cllsli: 1ene1111, onvclopos. ind moro. Hlg"' 'Peed proclucllon 

~~~ ~~:~~:~c~~i!~g~~~ll~,f~.~u',!~:~ .~:ri:,:.~ ~~!~~~J":~e~"~~~i~~\~r:~~:~~; 1~:t.~1 1ers 
.•••••• •••••.• •• • . • . .••••• ••••••• •. • ••• •• •• $4.5/SS ••• •• . • • ..• • •• • .•.••. • . •••• •• ••• . , ... .... $1751S20 


SOFTWARE SYSTEMS ANALVST - Genore llzed da!oi b.so manngomen1 
CBASIC·2 - A c0mmc1Cl.nlr11 01lon1ed, complrer· progr.Dm. StOIE!IS end retrlov&~ cli~k Cl.n.til prOducin.g 
lnterpn1,ll!!r o.1<tll!!ndOO el lsli: BASIC, SelF documon1ln9, us.:r lor m.n ttecl rjJpQtlS lnlo rilc.t1v1111npu1. Easv co us.ti 
ueil\g lllll klnog 1h varlmblo lll!bOIS wJlbOu1 r,n11illzlng Tremondous v0tsallll1y. •••• .• •• .• •• • • . • •. S225l S20 
5Pood Compiler ptirml t:s diJilrfbutlon o software INVENTORY - ComplOle tn\'enlory conlrol program 
W'llhou1101ea:51ng :soutee codo. llml100 in c111pacl l !f' onl~ by your di s.k ~ l :re . On-li no 
· · • · • · • •• · · • · · · · · · • · •• ·· · · · · · · .. · ·· · ·•· • · 11051$15 lnQufry, L!l'li'elL!lfjW''a ltJlilUon. roord111ranclac•iwlty1e-='orts 

C/tl1lorn1n residents fldd 6% HIOS 1s11.. ~~~~~f:.~:·~~~;~1~·1u~:~ee~~:~a~~~g 1~~~ 
~=~:~n~i"P~~m~f5~~~t?:b~~~~.pecltv . permi ts user ellll ined rocord n\Jmbe1s. 

~'p'ff...1~~~: lr~;~c~.f,roup programs roqulr& ~QW~A'N" Af"FQRO~B~~- ~~~·~· ~1s:~s1us 
"CPIM 11 • n1g 1~ 11t111d 11ai:1em.u1i: a r 011;1 11..1"1Mctate;~ A.sic llboul our 13.2 mil)1jlll>yro Winchester technolag~ 
1 Sollw~ 1t1 •l'MI doe!Ml'll!ol\1..1100/doc\#flll'nt•hO" onl)I. nardl ellsk buslneas r;~sH1m . U.sM all mbOve llsted 
~ ~- souware. Prlce varie' iMlh sorlwarc con!lQufat1 0fl 

Datadlsk Systems, P.O. Box 195, Poway, CA 92064, (714) 578-3831 

DYNACOMP 
Quality software for: 	 Apple II Plus 


TRS-80 (Level II) 

North Star 


All software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standa rd terminals (32 
characters or wider) and within 16K program memo ry space. Except where 
noted , all software is available on North Star diskette [North Star BASIC), 
TRS-80 cassette (Level ll) and Apple cassette (Applesoft BASIC). These pro
grams are also available on PAPER TAPE (Microsoft BASIC) . 

FLIGHT SIMULATOR 	 Price: 517.95 postpaid 
(as described in SIMULATION , Volume ti ) 

A realislic and extensive three-dimensional simulation or !ake-oH. fligh1 and landing. 
The progra m utillz.cs aerodynamic equations and the characterlslks of a real airfoil 
You ca n practice inslrument approaches and naviga tion using radials and compass. 
headings. The more advanced flyer can also perform loops, half·rolls a nd similar 
aeroba tic maneuvers. 

SIMULATION , Vo lu me ti (BYTE Publications): $6.00 

VALDEZ Price: S14 .95 postpaid 
A simu lalion of supertanker navigat ion in 1he Prince Wiiliam Sound' and Valdez. 
Narrows, The pr'1gram uses a.n extens ive 256X256 element rada r map a.nd emp loys. 
physical models of ship response and tidal patterns. Chari your own course through 
ship and iceberg tralfic. Any 'ilandard lerminal may be used for display . 

BRIDGE 2.0 Price: 517.95 postpaid 
An ol/ -indusfve version of th is most popular of card games. This program both BIDS 
and PLAYS either contrac t or dup lica te bridge. Depending on the conlract, your com· 
puter opponents will either play the offense OR defense. If you bid loo high the com
pu !cr will double your contrac tJ BRIDGE 2.0 provides d ialrcnging enlertaJnmenl for 
advanced players a_nd is an excellenl leaming tool for the bridge novice. 

HEARTS 1.5 Price : Sl4.9s postp•id 
An exeit ing a nd entertaining eomputer version of lh is popular card ga me. Hearts is a 
trick-orienled game in which lhe purpose is nol 10 take any hearls or 1hc: queen of 
spades. Play agains t two compu ler opponen LS who are armed wilh hard ·!o·beat play 
ing stra!egies. 

DATA SMOOTHER Pdco: $14.95 postpaid 
This ~pccia l da!a smoo1hinR program may be used lo rapidly derive usefu l information 
from noisy busi n-css and enginttring. data which are equally spaced . Th~ sohwarl! 
(ealures choice in degree .lnd ra ng~ or flt, as well as smoolhed fi rs t and second 
derivative calculation. Also indudc-d l!> automalic plouing of 1he inpul d.11.a and 
smoothed results . 

FOURIER ANALYZER Price: St4.9S postp•id 
Us.e th is program 10 examine the frequency speclra of limited du r.1tion sign.a ls sampled 
al equal in lervals . Tht' program fea tu res ~1u toma t ic scaling and plotting of the inpul 
d.al il <:ind resuhs. Praclical applications include lhe ana lysis of complicaled patterns In 
such fields as eleclronics. communications and business. 

MAIL LIST I Price: Sl8.95 p0<tp•id (•vailablo lor North Star only) 
A many. fealured mailing lis t program which sorts lhrough your cus tomer lis t by user· 
defi ned product code. customt:!r name or Zip Code . Entries to the lisl can be con
\fenicnlly added or deleted .;md the prinlout format allows the use or standard size 
add ress labels. E.ach diskelte can hold oiJpproxlmately 900 t nlrics. 

MAIL LIST SERVICE 
DYNACOMP can provide you with a c:ustomi1.ed mail lis t service. Your customer / 
pa tient records arc placed in a masler computer file and you are provided with ad
dressed, self-odhesive lobels for your moilings. These labels may be sorted by nomo, 
Zip Code, date, or other identifiers. Write for further details and a price schedule. 

TEXT EDITOR I (letter Writer) Prico: 514 .95 postpo ld 
An 11.•.lsy to use. li nt>-oricnled lex t editor which provides v,uiab le line widths and 11imple 
paragraph indel<ing. Th ls texl edilor is ideally suiled for composing letten;. and is qui le 
ca pable of handling much lo rger jobs. 

GAMES PACK I Price: s10.95 postpaid 
Seven entertaining games fo r less tha n a do llar a kiloby te! Play CATAPULT. CRAPS. 
SWITCH. HO/lSERACE. SLOT MACHINE. BLACKJACK and LUNAR LANDER. 
This ls an excelle nt way to introduce your child ren to compu!ers. 

All orders. arc processed within 48 hours. Please enclose paym~nl with nrdt:r. If payinFt by 
MASTER CHARGE or VISA. include all numbers on cord . Foreign orders add \0 % for 
shipping .1 nd handling . 

Write for detailed dl?SCriplions of 1.hcsc a nd other programs available from DYNACOMP. 

• 
 DYNACOMP 

P.O. Box 162 


Webster, New York, 14580 

New York State residen ts please add 7% NYS sa les tax . 
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Technical Programs, The 
Hartford Graduate Center, 
275 Windsor St, Hartford 
CT 06UO. These courses are 
aimed at technical profes
sionals, and include such 
topics as computer system 
fundamentals, micropro
cessors, computer-aided 
graphics, solar energy 
systems, calculators, and 
more. Contact The Hartford 
Graduate Center for more 
information. 

Datapro Research Corpora
tion. Among the topics 
scheduled during the spring 
Datapro conferences are 
data communications, data 
base management systems, 
word processing, electronic 
mail, systems analysis and 
design, and many others. 
Contact Datapro, 1805 
Underwood Blvd, Delran NJ 
08075, for a schedule of the 
conferences. 

Technology Transfer In
stitute. For a complete list of 
many courses being offered 
around the country during 
the spring of 1980, write to 
Technology Transfer In
stitute, POB 49765, Los 
Angeles CA 90049, or call 
(213) 476-9747. 

Data Communications Con
ferences. These conferences 
will include symposia on 
local computer networks, 
European Data Communica
tions Standards, understand
ing the components of data 
communications networks, 
data communications archi
tecture, interfaces and pro
tocols, and more. For a list 
of dates and further infor
mation, contact The 
McGraw-Hill Conference 
and Exposition Center, 1221 
Avenue of the Americas, 
Rm 3677, New York NY 
10020, or call (212) 997-4930. 

APRIL 1980 


April 1-2 

Southeast Printed Circuits 
and Microelectronics Exposi
tion, Sheraton-Twin Towers 
Convention Center, Orlando 
FL This show is a special
ized event devoted entirely 
to the packaging, produc
tion and testing of printed 
circuits, multilayers, 
semiconductor devices, and 
hybrids. The conferences are 
aimed at electronics 
specialists. Contact ISCM, 
222 W Adams St, Chicago 
IL 60606. 

April 9-11 

The Practical APL Con
ference, Washington DC. 
This conference is addressed 
to business executives and 
systems designers. For more 
information, contact Joan 
Gurgold, STSC, 7 Holland 

Try aReally Different Kind of Software 
for Your TRS-80, PET, or APPLE! 

Cross swords with a band of dastardly 
robbers in their mountain lair in the 
Datestones or Ryn. You explore the 
caverns shown on your video display and 
vanquish the monsters in real time. You 
have just 20 minules to recover the pre· 
dous Dalestones before time itsell stops. 

Monsters- Melees- Magic/ 
The Dateslones of Ryn introduces you 
to the superlative DUNJONQUEST game 
system. Other games in the series may pit 
you agains t an evil wizard or lhe frightful 
insectoid monsters of the god Apshai. In 
the Datestones your main opponenls are 
human. but look oul for of her nasfy critters 
lurking in lhe darkness. You have 14 different 
commands ranging from moving (as last or 
as slow as you like so long as you don't tire 
yo urself out) to searching the walls for 
secret doors . 

For just $14.95 you get the Dateslones of 
Ryn on cassette ready to play, and a superbly 
illustrated booklet thal cells you all aboul the 
game. Please speci.ly the version you want 
TRS-80 (Level II, 16K), PET ( 16K old or new 
ROMS), or APPLE (32K Applesoll). 

Ask your dealer or send today to : 

AUTOMATED ~ 
SIMULATIONS 
Dept. R2 
P.O. Box 4232 
Mounla in View. Ca. 94040 

California residents please add 6'.t sales tax. 

Ave, White Plains NY 
10603. 

April 9-11 

International Conference on 
Acoustics, Speech, and 
Signal Processing, Fairmont 
Hotel, Denver CO. The 
IEEE Acoustics, Speech and 
Signal Processing Society is 
sponsoring this conference 
devoted to experimental and 
theoretical aspects of signal 
processing, speech, and 
acoustics. For more informa
tion, contact IEEE, 1100 
14th St, Denver CO 80202. 

April 11-12 

10th Annual Virginia Com
puter Users Conference. This 
conference is sponsored by 
the Virginia Tech Associa
tion for Computing 
Machinery (ACM) student 
chapter. The topics of 
discussion will be program
ming languages and system 
and personnel management. 
For more information, con
tact VCUClO, 562 McBryde 
Hall, VPI&SU, Blacksburg 
VA 24061. 

April 12 

Computer Fair, Scottish Rite 
Temple, 1895 Camino Del 
Rio South, San Diego CA. 
Exhibits and presentations of 
computers in education and 
the home are the highlights 
of this show which is spon
sored by the San Diego 
Computer Society. For in
formation, contact Richard 
Lindberg, POB 81537, San 
Diego CA 92138. 

April 13-16 

A Gateway to the Use of 
Computers in Education, 
Chase Park Plaza Hotel, St 
Louis MO. The purpose of 
this convention is to provide 
a forum for the exchange of 
information and ideas be
tween individuals, to inform 
educators of developments 
in computer technology, and 
to expose participants to in
novations in computing 
which can be utilized in the 
field of education. 

Educators are encouraged 
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to exhibit and make presen
tations of instructional 
microprocessor materials 
during the convention. Con
tact the Association for 
Educational Data Systems 
(AEDS), POB 951, Rolla 
MO 65401 . 

A pril 14-18 

The 6th AnnuaJ Reliability 
Testing Institute, Ramada 
Inn, 404 N Freeway, Tucson 
AZ . The objective of the 
course is to provide reliabi
lity engineers, product 
assurance engineers, and 
managers with a working 
knowledge of analyzing 
component, equipment, and 
system performance, and 
failure data to determine the 
distributions of their times 
to failure, their failure rates, 
reliabilities, small sample 
size, and more. Three conti
nuing education credits are 
offered. The price for the 
course is $495. Contact Dr 
Dimitri Kececiouglu, In
stitute Director, Aerospace 
and Mechanical Engineering 
Dept, University of Arizona, 
Building 16, Tucson AZ 
85721. 

April 14-18 

High-Speed Computer 
Organization, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA. This course is 
for computer designers, 
system architects, project 
leaders and managers. The 
course provides an 
understanding of the prin
ciples of high-speed com
puter organization and their 
use in cost-effective systems. 
Several designs for high
speed computers are 
presented and compared. 

For more information, 
contact the UCLA Extension 
at POB 24901, Dept K. 
UCLA Extension, Los 
Angeles CA 90024. 

A pril 19-20 

Trenton Computer FestivaJ, 
Trenton State College, Tren
ton NJ. Thirty speakers, 
user group demonstrations, 
conference sessions, and 
forums will be featured. The 
Trenton Conference has 
gained an excellent reputa
tion in the past. This year it 
will cover computers in the 
home, education, medicine, 
music, and the arts. Admis

sion is $5 for the two days. 
Contact Dr Allen Katz, 
Trenton State College, 
Hillwood Lakes, POB 940, 
Trenton NJ 08625, or Sol 
Libes, Amateur Computer 
Group of NJ, UCTI, 1776 
Raritan Rd, Scotch Plains NJ 
07076. 

April 21-25 

NationaJ Micrographics 
Association 29th AnnuaJ 
Conference and Exposition, 
Sheraton Center Hotel and 
Coliseum, New York NY. 
The theme for the show is 
"Focus on Productivity in 
Office Management." 
Highlighting the conference 
and exposition will be 
presentations and talks con
cerning the use in offices for 
computer systems and 
related items. 

For more information, 
contact the Conference 
Dept, National Micro
graphics Association, 8719 
Colesville Rd, Silver Spring 
MD 20910. 

April 22-25 

Spring DECUS US Sym
posium, Hyatt Regency 
O'Hare and the O 'Hare Ex

1125 N. Golden State Blvd./ Suite G 
Turlock, CA 95380 (A) ~~ 
(209) 667-28881634-8888 ~~ 

We are experiencing telephone difficulties, 

please keep trying. 
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hibition Center, Chicago IL 
Exhibitions of Digital Equip
ment Corporation systems 
will be featured, along with 
special speakers and papers. 
Contact DECUS, Digital 
Equipment Computer Users 
Society, Attn: US Chapter, 
One Iron Way, MR2-3/ E55, 
Marlboro MA 01752. 

April 23-25 

International DP Training 
Conference, Hyatt Regency, 
Chicago IL. The theme for 
this event will be 'The 
1980s: The Information 
Decade." The conference is 
a symposium for data pro
cessing experts and cor
porate training executives. 
For information, contact 
Deltak Inc, U20 Kensington 
Rd, Oak Brook IL 60521. 

April 26 and 30 

The Computer-Aided Physi
cian's Office, Academy of 
Medicine, 288 Bloor W, 
Toronto, Canada. The 
course will enable the 
private practitioner to 
evaluate the effectiveness of 
small computer systems and 
their potential to reduce or 

contain costs. The cost is 
$225 per day or $400 for 
both days. Contact Human 
Computing Resources Corp, 
10 St Mary St, Toronto, 
Ontario, M4Y 1P9 
CANADA. 

A pril 27-30 

The 17th NumericaJ Control 
Society AnnuaJ Meeting and 
Technical Conference, Hart
ford Ovic Center, Hartford 
CT. This convention will 
offer technical sessions 
covering such areas as 
computer-aided design 
engineering, business 
management, tool design 
and graphics; computer
aided assembly, facilities 
planning, inventory control, 
and management infor
mation systems; numerical 
control in various areas; 
data base structure and 
management; and other 
educational programs. There 
is also a large exhibition 
being presented. 

For more information, 
contact Numerical Control 
Society, 1800 Pickwick, 
Glenview IL 60025. 

California residents add 5% tax 
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April 28-30 

Managing Technical Pro
grams and Projects, White 
Plains NY. For more infor
mation, contact the lnstitute 
for Advanced Professional 
Studies, One Gateway Ctr, 
Newton MA 02158. 

A pril 30-May 2 

Computerized Office Equip
ment Expo, O'Hare Exposi
tion Center, Rosemont IL. 
The latest developments in 
computers, word processors, 
copiers/ duplicators, 
telephone systems, and 
other business equipment 
will be featured . The 
seminars will cover 
guidelines on buying com
puter systems, telephone 
and copier systems, the use 
of word processors, and 
more. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606. 

MAY 1980 

May 11nd June 

Microprocessor Training 

Cowses, Cudham Hall, 
Cudham, Sevenoaks, Kent, 
England. The courses being 
offered by the Sira Institute 
Ltd are microprocessor 
familiarization, micropro
cessor applications for the 
equipment user and for the 
manufacturer, and 
microprocessor-based equip
ment design and develop
ment. Write to Conference 
and Courses Unit at Sira In
stitute Ltd, South Hill, 
Chislehurst, Kent BR7 SEH 
ENGLAND. 

May 

IEEE Computer Society 
Conferences and Meetings. 
For a list of events, contact 
the Executive Secretary, 
Harry Hayman, POB 639, 
Silver Spring MD 20901, or 
phone (301) 439-7007. 

M11y 5-11 

Engineering, Science, and 
Public Policy, 16th Annual 
Meeting, Baltimore Conven
tion Center, Baltimore MD. 
Companies from around the 
world and the US will be 
exhibiting. The conference is 
being sponsored by the 

American Institute of 
Aeronautics and 
Astronautics (AIAA). Con
tact Lawrence Craner, Direc
tor of Technical Displays, 
AIAA, U90 Avenue of the 
Americas, New York NY 
10019, or the Conference 
General Chairman, Laurence 
Adams at Martin Marietta 
Aerospace. 

May 6-8 

Micro/Expo 80, Centre In
ternational de Paris, Paris 
France. This is one of the 
leading shows in Europe for 
microcomputer users and 
manufacturers. Exhibits of 
new equipment, presen
tations, games, educational 
materials, and more will be 
featured. For more informa
tion, contact Sybex Inc, 
2020 Milvia St, Berkeley CA 
94704. 

M11y 6-8 

The 7th International Sym
posium on Computer Archi
tecture, La Baule France. 
This symposium will consist 
of discussions and readings 
in the following areas: 
distributed architectures, 
special-purpose architec

tures, hardware description 
languages, fault-tolerant 
architectures, high-speed 
computers, control schema, 
evaluation of architecture 
performance, and more. 

Contact, Daniel E Atkins, 
Dept of Electrical and Com
puter Engineering, Univer
sity of Michigan, Ann Arbor 
Ml 48109. 

May 6-10 

The 8th Annual Canadian 
Association for Information 
Science, Toronto, Canada. 
Technology, commodity, 
and rights are the themes of 
this conference. Topics will 
cover information in the 
marketplace, information 
transfer and policy issues, 
right to access, new infor
mation technologies and 
applications, and other sub
jects. For more information, 
contact the Program Chair
man, Eighth Annual CAJS 
Conference, Technical Infor
mation Centre, Bell 
Northern Software 
Research, Uth floor, 522 
University Ave, 
Toronto,Ontario MSG 1W7 
CANADA. 

G. W. COMPUTERS LTD. 

This is how your business appears on the screen 


Approximately 60-100 entries/ inputs require only 2-4 hours 
weekly and your entire business is under control. 

*PROGRAMS ARE INTEGRATED - SELECT FUNCTION BY NUMBER 
01 =E NTER NAMES/ADDR ES S. ETC 13 = PR INT CUSTOM ER STATEME NT 
02 =•ENTE R/P RINT INVOI CE S 14= PRI NT SUPPLI ER STATEMENTS 
OJ=•E NT ER PURCHAS ES 15 = PRI NT AGEN T STATEMENTS 
04= •ENTE R A/C RE CEIVAB LE S 16 = PRI NT TAX STA TEME NTS 
OS=*E NTER A/C PAYABL ES 17=PRI NT WEE K/MO NTH SALES 
06= EN TER/UPDATE INV ENTORY 18 = PRI NT WEE K/MO NTH PURCHAS ES 
07=E NTE R/UPDATE ORD ERS 19=PRI NT YE AR AUDIT 
08 = ENTE R/UPDAT E BANKS 20 = PRI NT PRO FIT/ LO SS ACCOUNT 
09 = EXAMIN E/MONITOR SAL ES LEDGE R 21 = UPDATE END MO NTH FILES 
10 = EXAMIN E/MONITOR PURCHASE LEDGER 22 = PRINT CAS H FLOW FO REC AST 
11 =E XAMIN E/ PRINT INCOM PLETE RECORDS 23 =ENTE R/UPDATE PAY ROLL (NOT YET AVAILABL E) 
12= EXAMIN E PRODUCT SA LE S 24= RETU RN TO BAS IC 

WHICH ONH (ENTER l-24) 
Eac h PfO JJr.l m 8005 to sub menu. e.g.: 
(9) allow>: A. LI ST All Sf\LES: B. MO NITO R Sf\LES BY STOCK CODES; 

C. RETR IEVE INVOIC E DETAILS; D, AM END LEDG ER FILE S; 
E. LIST TOTAL AL L SALES. 

Th ink o f the possibilit ies and add to those here if you wish. 
Price for current package Version 1 is S550. or Version 2 (including aged dcb1ors analysis, etc.I is $750. or lu l l l isting. $300. 

PET 16/l 2K di•k·bned version. SWTP 6800. IMS/CPMIZBO/S·lOO. Comp•lible systems shortly •v•il• blo for Apple • nd T•ndy. 

PE 'f Sohware Di11rlbutor for USA is 
Grau Valley Computer Sys. 
p 0 . nox 678 . 
Rou~h & Ready, CA 95795 
(91b) 272-2793 

Contact: Tony Winter on 01-636-8210 
89 Bedford Court Mansions 

Bedford Avenue 
London W1, UK 

Z801CPM Sohwan_. 01str1hu1or fm USA '"' 
Owens Assodt1te!t 
1:? Shobc-u Strt•(.1 1 
Sl dl en lslilnd, NY IOJ05 
1212) 44H-b28J 
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APPLE II PARALLEL INTERFACE CARD 

John Bell Englr.eerlng Is ainnounclng an A.pp1e II 
?arall&I lntortace Card. There are four 110 porls with 
hanttsneklng loglc.The boer'd has two 6522 versallle 
lnlorrace adapters and a r.-LS74 tor addressing and 
timing. Each 8522 has two ln1erval timers. Thls wlll ln
terface )'Our Apple 11 to printers, speech synthesizers, 
koybouds, and other John Bell Engineering products. 
Inputs and outputs are TI'L anel CMOS compallble. 
Prlc•1 : 

79·295 Complete kll $69.95 
79295 Asoomblod S19.95 

SOLID STATE SWITCH 

Now you can conlrol the World I Switch llghts on and 
oft for tiomo securH)' , computer controlled disco llghl 
shows. Turn your prlnle' on only when needed. The 
Swllch can hand re 720 walls (120 VAC 6 AMPS). lls In· 
pul Is TTL compallble (5V·2MA), lsolallon 1500VDC. 
The clrcull board Is 2" square on the ona channel kll 
and 2"x 8" on the 1111 channel unil . 
Prtce1: 

I Channel kll $9.95 aoom. S12.50 
• Charmtll kit S3•l.95 asam. $44.95 

A to D D to A CONVERTER 

John Bell Enolnee,lng now has aYaltable en Analog 10 
Olgltel and Olgllal to Analco Converter Board. Fealues 
low coal modlum spaed {50,000 conyerslons per 
second) fo' appllcallons such as speech recording and 
music syntheslzlno. Slngla power (+ 5) required. 
Parallel lnpu111 and outputs Include 8 dala bits, slrobe 
llnes, and lalehes. Analog Inputs and outputs are 
meClum Impedance zero to llve \1011 range. 
Prlcn: 

19-287 Kil $49.95 
79·287 A5"emblod $69.95 

PRODUCTS AVAILABLE FROM: 

JOHN BELL ENGINEERING 
P.O. BOX 338 

DEPT. 4 
REDWOOD CITY, CA 94064 

(415) 367-1137 

ADD 111% SALES r.u lftl CAUFORHtA ANO Jl.OOSHIPl'IN(J' H.,.NOLING FOA ORDERS 
LESS THAN f.20 ADO 4 •4 FOA VI~ ORM C 

J B ENGINEERING 

TOLL FREE ORDERING 

NORTHSTAR 
HRZ·1 ·16K·D 
HRZ·1·32K·D 
HRZ·2·32K·D 
HRZ·1·32K·O 
HRZ·2·32K·O 

RAM·16K 
RAM·32K 

FPB·A 
MDS·A·D 
MDS·A·O 
EXTRA DRIVE·D 
EXTRA DRIVE·O 

These Fine 
Products and More 

ASM KIT TERMINAL 
1600. 1275. SOROCI0-1 20 
1995. 1580. HAZELTINE1400 
2300. 1900. HAZELTINE 1500 
2300. 1750. HAZELTINE 1510 
2700. 2230. TELEVIDE0912 

TELEVIDE0920 
365. 325. 
565. 515. PRINTERS 

285. 220. BASE·2 

710. 660. Tl-810 

880. 830. CENTRONICS-799 

350. NEC-5510 

525. NEC-5520 

760. 
760. 
940. 

1050. 
700. 
750. 

450. 
1580. 
970. 

2550. 
2800. 

HARD DISC SYSTEM CALL SOFTWARE-DISCS-MISC 
Mesi NorthSter computers come AUTOSCRIBE 325. 
standard with real wood cover, 2 VERBA TUM DISCS(l 0) 28. 
serial ports, 1 parallel port. real 5 FOOT RS·232 CABLE 20. 
time clock, disc operating system 10 FOOT RS·232 CABLE 25. 
and Northstar basic . 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE 

A. E. I. 
4341 W. Commonwealth Ave Suite D 

Fullerton, Calif. 92633 
(714) 739-4701 (800) 854-6003 

New 
Robotype™ 

....._, iiiiiiiii:i·•·m;m· iiiiiiiiiiiiii.... • Turns your 

\
t~pewriter 

m into a 
quality 

...._______ output 
printer!• easily connects to any comput.er 

• serial and parallel lnt.erface 
• all electronics included-ready to use from package 
• connects to IBM Selectric II typewritsr in just one minute 
• adapts to a variety of typewrit.ers-no modifications 
• compatible with Radio Shack TRS-80, Apple II, Pet, etc. 
• centronica interface compatible 
• available from stock 1n 30 days 

Put a Robotype to work on your typewriter fer under 
u.ooo. can (614) 927·6917 todayl 

Applied ~ 
CamTJUt.er ~ 
Systems, Inc. 

P.O. Box 111 • 431 W. Broad St. • Pataskala OH 43062 

THE r1~ SSENCE 

of output quality 
e Any IBM SELECTRIC®can be con

verted to produce high quality out
put at an affordable price! 

• Interfaces directly to S 100, Parallel, 
RS-232 or IEEE-488. 

• Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 

• Why be printer bound? Prices from 

Call 
today. 

$496 to $675. 
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May 12-13 

Data Communications, 
Worcester Polytechnic In
stitute, Worcester MA. This 
seminar is designed to help 
professionals develop an ef
fective data communications 
system. Network design, 
requirements, software, 
diagnostics, and controls are 
some of the issues that will 
be covered. The fee is $375, 
which covers everything ex
cept hotels . For information, 
contact Office of Continuing 
Education, Worcester 
Polytechnic Institute, 
Worcester MA 01609. 

M ay 13-15 

Microprocessors: New 
Directions for Mankind, 
Albuquerque NM. This 
symposium will deal with a 
variety of microprocessor 
applications. It is part of the 
Ideas in Science and Elec
tronics Show. Contact J 
Arlin Cooper, Div 2331, 
Sandia Laboratories, Albu
querque NM 87185. 

May 13-15 

Electro/BO Show and Con
vention, Hynes Auditorium 
and Boston Sheraton, 
Boston MA. This major 
show consists of presenta
tions and exhibitions by 
manufacturers in the elec
tronics and computer in
dustries. Contact Electronic 
Conventions Inc, 99 N 
Sepulveda Blvd, El Segundo 
CA 90245. 

May 13-16 

The 9th Annual Conference 
of MUMPS Users Group, Is
landia Hyatt House, San 
Diego CA. The meeting will 
bring together scientific, 
medical, and business pro
fessionals to discuss current 
research and application 
development in the use of 
MUMPS, a high-level 
language. Areas of participa
tion include paper presenta
tions, workshops and 
tutorials, and vendor ex
hibits. Contact Dr Jack 
Bowie, MUG 80 Program 
Chairman, The Mitre Corp, 
Mail Stop 641, 1820 Dolley 
Madison Blvd, McLean VA 
22102. 

May 14-16 

Carnahan Conference on 
Crime Countermeasures, 

Carnahan House, Lexington 
KY. This conference is 
devoted to the application 
of engineering and science to 
law enforcement, security, 
and crime prevention. 
Emphasis wiU be on effective 
research and development in 
computer security. 

Contact the Office of 
Continuing Education, Col
lege of Engineering, Univer
sity of Kentucky , Lexington 
KY 40506. 

May 19-22 

1980 National Computer 
Conference, Anaheim Con
vention -Center, Anaheim 
CA. The conference pro
gram will include more than 
120 sessions covering com
puting careers and educa
tion, office automation, and 
auditing in the area of 
management; computers in 
earth resource management, 
human services, and word 
processing; programming 
languages, design techniques 
and methodology, and voice 
simulation and recognition 
in software; earth resources, 
education, women and 
minorities in the computing 
discipline, as well as social 
implications; micro
computers and mini
computers, computer archi
tecture, and new concepts in 
memories . 

For information, contact 
American Federation of In
formation Processing 
Societies Inc, 1815 N Lynn 
St, Arlington VA 22209. 

May 21-22 

The 2nd Clemson Small 
Computer Conference, 
Clemson University, Clem
son SC. This conference will 
discuss applications in 
engineering, science, 
manufacturing, small 
business data processing, 
and education . Contact 
William J Barnett, Electrical 
and Computer Engineering 
Dept, Riggs Hall, Clemson 
University, Clemson SC 
29631. 

May 21-23 

Business and Personal Com
puter Sales-Expo 80, 
Philadelphia Civic Center, 
Philadelphia PA. This show 
is aimed at a wide range of 
interests in business and 
other fields that use com
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CMOS Memory IC's 
Reduce Power Supply Requirements & Heat by a factor of 100 

6504 CMOS 4K x 1 memory IC's S7 .DD 
Tha 6504 is plug compatible with TMS4044 & Noc. 5257 

6514 CMOS 1 K x 4 memory IC's $8.00 
The 6514 is plug compat ible with 2114's, RCA 5114 & Tl 4045 
Industry standard 2114 type pinout 
Common Data Jnput/Output 
Easy interfacing wich mult iplexed Bus uP' s (80851 

BOTH CHIPS FEATURE: 
Low Power Standby <2 .S mW Max 
low Power Operilt ion <35 mW/MHz Max 
Fast Access Time <300 nsec M11x . Typical 200 nsec 

6508 CMOS 1 K x 1 memory IC' s $4.00 
Low Power St•ndby <1.25 mW Max 
Low Power Operacion <22 mW/MHz Max 
Fast Access Time <260 nsec Max · Typical 160 nsec 

ALL ABOVE IC's FEATURE : 
TTL Compatible lnpu1/0u1pu1 
Three State Outputs 
On Chip Add ress Reginers 
Data Ralention @ 2.0V Min . 

ALL CHIPS TESTED · 100% FUNCTIONAL · 30 DAY GUARANTEE 

DIGITAL GROUP Equipment Users 
KIT ASS EM 

32K memory boards with 16K of memory $284 $359 
32K memory boards with 32K of memory $508 $608 
These boards consume 1.25 Watts with 32K-Bytes of CMOS memory 

OTHER DIGITAL GROUP BOARDS AVAILABLE 
ROTA-STROBES for monitoring & adjusting PHl ·DECK Tape Speed 

4 5Send Orders To: EMERGE SYSTEMS s . oeach 

P.O. Box 2518 
Satellite Beach, Fl 32937 
Ph. 305-773-7878 

ALL ORDERS MUST BE PREPAID WITH CHECK ORM. 0. 

Allow time for personal checks to clear • FL residents add 4% sates tax 


8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE HSTORAGE 
•APPLE DOS COMPATIBLE 
• SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

) SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 

North Star Horizon/Hard 01111 
Tlmasnar1na comuutar sustams 

by 
Micro Mllla's, Inc. 


* * * * * * 

Micro Mik1'11ntenvpt-dnven. bank swttchi"I bmesharlna is a na1111al 1volutionary Jrot11ssron al the NorthStar 

Homon computer"s lom11hl!ul enrine11in1. Takin1 advanta11ol the standard on-board lulllres ol the H0ti1on. 

llMESHAYER.111 Micro Mike"s llmesharin&l hatd disk OJ)eratinr system. allows as many as seven users. each 

with J2K 10 561! RAM. runnint different p1011ams simultaneously in North Star BASIC or tllrouah CP/M" 2.0, a 

rniely ol pro11ams and lan111a1es. As many as lour 26 metabyte llormattedl hard diskunits can P!O•ide I04 

million cflaractm llormatttdl of llthlnin1-quicktlternal mema<y slorare. worfli•l in conjunc~on witll the 

Horiion's double densily/ quad capacily 5110 minllloppy d<iwes. 


In stock; 

Complole North Star Honion ilmesh11ln1/ha1d disk compuler systems. lncludin&: Zenith Zl9 intelli1ent CRTs 

I., m..n1 as seven per umosharina 1ystomt Shu1art 26 mttabyto llormattedl iealed-media. Winc hester· 

type hard dtslt uMs fas many as lour per system! 


Pnnters: 

NEC Spmw11te1. h1as onstruments Tl 8t0 and Tl 820. IOS-4<40 Paper Tl1er 


Micro Mike's h.n wntten lill comprehensive seltction of bus1neu application Plotrams 1n North Star BASIC 
u11n1 a ddmed set ol Common SUB1oubnes ICSUB). 

Call or write for descriptive literature 

Micro Mllla's, inc. 
905 South Buchanan 
Amarillo. Texas 79101 ·u.S.A." 
Telephone: (8061 372-3633 

ma111na technoloau uncomo11cated ...tor oaoo1e 
"CP/ M os a 112osmed uadematk of 0111tal Research. 

Cop111~hl 1980 M1c10 M1ke"s. lncorpo1ated. All R1ihls Resei..d 
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A Message 

to our Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 
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puters and computer related 
products. Exhibitors will be 
giving demonstrations of 
equipment . Contact Produx 
2000 Inc, Roosevelt Blvd 
and Mascher St, 
Philadelphia PA 19120. 

May23 

The Digital Computer 
Association Annual 
Meeting, Pacifica Hotel. 
6161 Centinela Blvd, Culver 
City CA. A slide show, 
followed by dinner and an 
evening program are the 
main events of the meeting. 
The price is $15 prepaid. 
Send reservations to Mary 
Rich, 731 Bayonne St, El 
Segundo CA 90245 . 

May 24-25 

Amateur Radio and Com
puter Hobbyists Annual 
Convention, Cervantes Con
vention Center, St Louis 
MO. Speakers, presenta
tions, equipment displays, 
and a flea market will be 
featured . For more informa
tion, contact the Gateway 
Amateur Radio Assocation 
Inc, POB 68, Marissa IL 
6i257. 

JUNE 1980 

June 2-5 

The 9th Annual Symposium 
on Incremental Motion Con
trol Systems and Devices, 
Ramada Inn, Champaign IL 
Exhibition space is available 
for this conference. Contact 
Professor B C Kuo, POB 
2772, Station A, Champaign 
IL 61820. 

June 4-5 

Microprocessors: Hardware, 
Software, and Application, 
Holiday Inn, Boston MA. 
This course is recommended 
for technical professionals 
who need an understanding 
of microprocessors in rela
tion to their corporate and 
business careers. Contact 
Office of Continuing Educa
tion, Worcester Polytechnic 
Institute, Worcester MA 
01609. 

/tme 4-6 

Salon de l'Ordinateur Com
puter Show, Place Bonaven
ture, Montreal, Canada. This 
exhibition will feature over 
eighty manufacturers' hard

ware and software. 
For more information, 

contact Industrial Trade 
Shows of Canada, 36 But
terick Rd, Toronto, Ontario 
M8W 3Z8 CANADA. 

J1111e 9·13 

Microcomputer Workshop, 
Carnegie-Mellon University, 
Pittsburgh PA. Engineers, 
research scientists, educators 
and managers will benefit 
from this course. It covers 
all aspects of microcom
puters and software. Hands
on training will be provided. 
The tuition is $585 and 
housing can be arranged. 
Contact the Post College 
Professional Education, 
Carnegie-Mellon University, 
Pittsburgh PA 15213. 

J1111e 15-18 

International Summer Con
sumer Electronics Show, 
McCormick Pl, McCormick 
Inn, and the Pick-Congress 
Hotel, Chicago IL. The Con
sumers Electronic Show 
(CES) will feature exhibits 
from many companies; 
seminars and discussions; 
and items ranging from 
television, tape recorders, 
telephones, translators, to 
computers, component 
systems, auto sound 
systems, and electronic 
games will be presented. 
Contact Consumer Elec
tronics Shows, Two Illinois 
Center, Suite 1607, 233 N 
Michigan Ave, Chicago IL 
60601. 

lune 17-1 9 

Data Comm, Palais des Ex
positions , Geneva 
Switzerland. Data com
munications and distributed 
data processing are the mai.n 
themes of this conference 
and exhibition. Software 
development and tools, 
computer languages, mana
ging data communications 
systems, and definitions, 
concepts, and applications 
of data communications and 
distributed data processing 

are some of the topics that 
will be covered in the con
ference . 

For more information, 
contact Industrial and Scien
tific Conference Manage
ment Inc, 222 W Adams St, 
Suite 999, Chicago IL 60606. 

/w1e 18-21 

Association for Computa
tional Linguistics, University 
of Pennsylvania, 
Philadelphia PA. The 
meeting will cover 
theoretical and 
methodological problems of 
computational linguistics, 
speech acts, analysis of 
multisentence texts, dialog, 
machine translation and 
computational semantics. 
For further information con
tact Don Walker, Artificial 
Intelligence Center, SRI In
ternational, 333 
Ravenswood Ave, Menlo 
Park, CA 94025. 

/11ne 20-22 

The 5th Annual Com
puterfest, Franklin Univer
sity, Columbus OH. Spon
sored by the Midwest Affi
liation of Computer Clubs, 
this is a gathering of inter
ested hobbyists, profes
sionals, and business
oriented computer users. 
Workshops and discussions 
are the main feature of the 
conference. Contact James 
Crowley, 4008 Rickenbacker 
Ave, Columbus OH 43213. 

/une 23-27 

First World Conference on 
Transborder Data How 
Policies, Rome, Italy . Legal 
and social implications, 
economic dimensions, 
regulatory environment, in
terdependence caused by 
global communications, and 
assessing the status of data 
flow developments are some 
of the topics that will be 
covered in this forum. Write 
to the Intergovernmental 
Bureau for Informatics, POB 
10253, 00144 Rome, 
ITALY. • 

In order to gain optimum coverage of your organization 's com
puter conferences, seminars, workshops, courses, etc, notice s/1ould 
reach our office at least three months in advance of the date of the 
event. Entries should be sent to: Event Queue, BYTE Publications, 
70 Main St, Peterborough NH 03458. Each month we publish the 
current contents of the queue for the month of the cover date and the 
two following calendar months. Thus a given event may appear as 
many as three limes in this section if it is sent to us far enougl1 in 
advarice. 
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OISKORIYES •· l&kMEMORYKITS • PRINTERSlrom • 
40 l•ath, w;lh IKlWll lor TRS -80, APPLE. SORCERER CENTRONICS, INTREGAL 
•111111~ & m• olltl Ubl• W~U~IS and lnsuuc1lons DATA, NEC SPIMWRITER. 
VfRUTIM DISKETTES 13.00 ONE YEAR GUAAAUEElllll TEXAS INSTRUMENTS. 
DYSH DISKETTES 14.60 All AT GREAT SAYINGSll 

TAS·80 comp111en in stock!! 

We •~o cori1 APPLE, SORCERER. PET. SD SALES producu. WE Will NOT BE UNDERSOLD. 

TRS-80 SOFTWARE 
GAMES UTILITIES BUSINESS 

UOROID NIM 114.00 NEWDOS + . 199.00 GL. AR. AP. PAYROLL IMTERAC· 
l'lim robots thilt wink aod rHpond. Enhanced DOS. Cont1ifts man~ TIVE 1350. repolls includo 
hceDen t graphics and wund. inpro,.m,.IS ovei TRSOOS. 7 unbilled invoices, open/closed 
STAR TREK 111 •• S14.00 useful u1m1i11S built in_ For 40 accoun1s, ageing. Trial balance. 
T11vel lh•GtJQb 1h11 g1l1xy on lhe uack use also. Income s111eml!nt. bal1nce sh111t. 
Ent1!rprlsl!! and destroy kilingans. NEWOOS 149.00 Handles 200 accounu. 1750 
'few upd11ed 1111rsion. Same IS 1bov1 withou1 u1i&1its. lf1nuc1ions. 
AIR RAIO $14.00 SYSTEM IMTEGRATION TEST S11nd 11on1 ol Heh 195 
Rnl 1/ms sho1:11ing Vallery, • '' 129.00 INVENTORY II . 199.00 
SARGOM:CHESS 119.00 IOSls mem0<y. disk dri'lls, ind activity listing, complete listing, 
8os1 chm lor TRS-80 prin1er. 199.00 selected listing. minimum quan lit• 
LIBRARY 100 , 149.0D MICROSOFT FORTRU l325.00 mrch. 1000 i1tms P<r disk 
100 pmas, ulililieJ, and btninus CPM .. .. 1150.00 All ABOVE PROGRAMS 
preJVr.,s In one p1chg1. RENUMBER 114.00 BY SBSG 
GrH t \llluB:! disk . 117.00 ELECTRIC PENCIL 199.00 
ADVENTURE 114.00 62 LEVEL Ill .. 149.00 b1 Michul Sh11yer 

di~\ ' 124.95 FORTH by MMS . 165.00 disk 1150.00 
GSF by AACET 124.00 BEST wOfd ptocesso1 for rhe 

TRS·BO 

The abo11e lis.1 is IUU abrief summ11y or some of our mosr popular sohw11e. We h1\•t a large selec1ion of olher 
solrw1111 for man~ u11s and ICM many compuu11s. Documen111ion for any ol our progJ1m1 is 1VaiJ1bl1 on it· 
QUllSI , " you hive 1ny queslions. pJ1t1se caa. We would like 10 hHr horn you. 

TO ORDER, CALL (IR WRITE: 

\ MIDWEST COMPUTER PERIPHE,_!l_~L_~-------, 
,I PO Box 437 

WILMETTE. IL 60091 I NEW YEARS I 
I '""f"""'I Ord•r 0Hk C800) 323-4336 1 SPECIAL I1-......PQ Info• IL realdento : 70 '16 Discounr on : 

§ C 0 D , • C312l 261 -6028 : all s:~~~~~;~de1s :. 
: ' TRS-80isa Registeted T1ad•ma1kof TandyC01p. '-------------J 
iil1111111111111111111111111111111111111111111111111111111111111111111111111Ill111111111111111111111111 Ill IIll;; 
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All programs on cassette. Only BK ofmemory required. 

MARTIAN INVADERS'" by Jarnes Albanese. How long can you hold oul agarnsl a 
pers1slenl 1nvas1on lorce from Mars? Zap all lhe members ol lhe landrnR parry and 
another r,roup comes alter you The lonr,er you hold out. the h1r,her your score fhe 
Sorcerer's programmable graph1cs make Ihrs r.a me look r,real. plus we've anded speer al 
keyboard roulmes lo rea lly 11p 11 up. W111ten rn machrne language. $14.95 

NIKE II'" by Charles frnch and Bob Brollel You may never r,et your compu ter back 
lrom your kids once they slarl playing Nrke 11 Theoh1ecl rs lo deslroy enemybombers 
by trrmr. Nrke mrsslles al them II you mrss lhe bombers. they bomb your lar.1011es ar11I 
return lor a second pass Nrne levels ol play make thr1game a r.h;illenge tor everyonr 
Wrrtten 111 machine lanr,uage $11.95 

TANK TRAP by Don Ursem An achoo r,ame that comhrnes skil l. slra ler,y , and luck A 
rampar,ing lank trres to run you down You are a com bat engrneer . build rng concrr tc 
barrier s1t1 an ef101t to con tam Ihe lank fou1 levels ol play make lh1sammaled game lun 
lor everyone Wollen rn BASIC w1lh macl11ne language subroutines S 11.95 

DPX '" (OevelopmenC Pac Extension) by Don Ursem. Serrous Z80 program developers 
will hnd lh1s utrh ty program lo be rnvaluable. Move lhe lrne pornter upward Locate a 
word or symbol. Change a character strrngwherever 11 occurs Simple commandsallow 
you lo 1ump directly horn EDIT to MONITOR or DDT morles and automahcally sel up the 
1/ 0 you wanl lor lrstrngs Bu1tl-rn serral prrnter dover Stop and restarl hshngs Abort 
assembly w1lh lhe ESC key Save backup lrles on I ape al 1200 baud. Load and merge 
hies horn lape by Irle name Vms1ons lor 8K. 16K. 32K. and 48K Sorcerer ReC)urres 
Exrdy Oevelopmrn1 Pac $29.95 

QS SMART TERMINAL by Bob Prerce Convert your Sorcerer 10 a smart lern11nal Userl 
with a modem, this program provides lhe capabrlrty lor you to communrcale ellrc1en1ly 
and sa ve connecl time wrth larger computers and other m1c1ocornputers 

The program formats incommg data from hme-sharrng systems such as The Source 
lor lhe Sorcerer Video Incoming data can be slored !downloaded) mto a hie rn RAM 
Files. rncludrng programs. may be saved lo or loaded lrom cassette. lrsted on fhe vrdPo. 
prrn ted. lransm1t1ed out through your modem. or edrte<f with an on board lexl edrlor 
The texl erl1 tor rncl udes commands to delete and rnserl lrnes an1f lo hod 01 change 
r.haracter ~ lrrngs. Many other lea lures are rnc luded. and all lealures are lhoroughly 
documented $49.95 

PLOT by Vic Tolome1 H1gh res and low res modes $1 4.95 

SHAPE MAKER'" by Don Ursem An on -screen characler maker $14.95 

DEBUG by Rob Prerce Debug machrne lanr,uage programs $14 .95 

Z80 DISASSEMBLER by Vic Tolomer Der.ode machme language programs $14 .95 

FASTGAMMON'" by Boh Chnstransen A fast backr,ammon opponenl $19.95 

MAGIC MAZE'" by Vic Tolomer. A challenging maze game. s11.95 

SOFTWARE INTERNALS MANUAL FDR THE SORCERER by Vrc Tolomer Amusl lor 
anyone wrr tmg sollware to r the SORCERER Seven chapters Indexed Includes 
dragrams •nd so l1ware rouhnes 64 par.es S 14.95 

~Q~~~a'!:.Sui~~~~1~E
~ Telephone 24 hours. seven days a week: (213) 344-6599 

WHERE TO GET IT: Ask your 11earesl Sorce rer dealer to see Qualrly Soflware ·sSorcerer 
pro~rams Or. 1f you preler . you may order drreclty horn us Masle rChar r.e and Vrsa 
cardholders may telephone then ordersand we wrll deduct $1 lrom ordersove1 $19 to 
r.ompensate lor phone charges. Or mail your order 10 lhe address above. Cahlornra 
res1den1s add 6" sales lax SlloppinJ? Charj!es· W11i11n North America orders musl 
rncl uf1r $I 50 for lrrsl class shippingand hanrlhng Ot1ls1de Norlh Amerrca lhe cha r ~e 

lor a11ma1I sl11pprng anf1 handlrnp, rs $5 00 - payablPrn US currency 

lt11• 11 .1nw C\OR("f RfR h.1•. h,,..,, 1r.1d1•1 11,ut. 0 •1j hv I 111lv lnr 
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Build a Low-Cost EPROM Eraser 

L 8 Goiter 


2702 Skyline Dr 

Grand Junction CO 81501 


The common 1702A, 2708, and 
2716-type erasable programmable 
read-only memory devices (EPROMs) 
may be erased dozens of times and 
then reprogrammed, changing the 
internal bit pattern. The erasure is 
accomplished by exposing the silicon 
die to short-wavelength ultraviolet 
light through the quartz window. 
(The wavelength of the ultraviolet 
radiation in this instance is 2537 A.) 
National Semiconductor's recom
mended integrated dose (intensity 
times exposure) is 6 Ws/cm2 (Watt
seconds per square centimeter). They 
recommend also that the exposure be 
triple the time for erasure found 
empirically. 

Light in the proper section of the 
ultraviolet spectrum for performing 
the erasure can be produced by sev
eral methods: molecular excitation, 
filtering of Broad spectrum light, and 
fluorescence . The most economical 
way for generating a lot of ultraviolet 
light is·by excitation, with or without 
filtering . 

Common low-pressure fluorescent 
lamps excite mercury vapor to pro
duce ultraviolet light. This light 
causes rare earth compounds on the 
tube walls to fluoresce in the visible 
spectrum. 

Several companies manufacture a 
low-pressure mercury vapor tube 
without the fluorescent rare earth 
compounds. Such tubes emit a high
intensity, short wavelength ultra
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Photo 1: The case for the EPROM eraser 
is made of two bread-baking tins hinged 
together with flexible material. Power 
supply components are mounted in one 
end of the upper tin. 

Photo 2: Holes were cut to allow mount
ing of a fuse, a 3-prong connector, and a 
switch (with an internal neon pilot lamp) . 

violet light. As a bonus, they are easy 
to use, are relatively inexpensive, and 
have a long life (about 6000 hours). 
However, do not look at one while it 
is on . The light can damage your 
eyes. 

Construction 
I set out to build an eraser for the 

erasable programmable read-only 
memories using one of the low
pressure, mercury-vapor ultraviolet 
tubes. As an enclosure for the device, 
I used tw.o aluminum bread-baking 
tins with dimensions 24.5 by 14 by 7 
cm ( 9% by 51h by 2~ inches) . I fas
tened the two tins together along the 
long side with a hinge made of flexi 
ble material. I cut holes in one end of 
the assembly to mount a fuse, a 
power switch, and a connector for 
power supply. Photo 1 shows the 
completed box; photo 2 shows a dose 
view of the power control com
ponents mounted in their holes. 

To provide strong support for the 
somewhat delicate ultraviolet lamp, I 
built a support for it on a piece of 
sheet alunlinum cut to fit inside the 
bread tin with about 1.3 cm (one-half 
inch) clearance on each side. Two 
blocks of wood are attached by 
screws to the bottom of the tin and 
support the sheet of aluminum. The 
lamp tube is supported and raised 
about 2.5 cm (an inch or so) off the 
surface by a combination of standoff 
insulators and cable tie-down 
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INEXPENSIVE CONTROL SOLUTION FOR 
HOME SECURITY · ENERGY CONSERVATION 

GREENHOUSES • ENVIRONMENTAL CONTROL 
INDUSTRIAL CONTROL • LABORATORIES 

WI T H CLOCK AND CALENDAR 

CmC's µ DAC system now includes an interlace to the BSA X-1 Ore mole 
con\rol modules. These low-cost modules allow control over lamps. 
molors and appliances. Wilh lhe CmC X- 10 interlace your compu ter can 
conlrol 256 separale devices. Lamps can be turned on or off. dimmed or 
bnghlened. Alarms, kitchen appliances. hi-fis. TVs. motors. pumps, 
healers and more can be put under your compuler's conlro l. 

Direct plug-In and soflware for most computers. 

Includes a c loc k, ca le nda r , di gital input s a nd digi tal outputs. 

Circle the reader service number. call or write for our latest ca talog. 

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775·9659 TWX: 710·456·0052 

THE BRAND NEW 

EXCEL TX-80 

DOT MATRIX PRINTER 
PRICES 
TOO LOW 
TO ADVERTISE 

STANDARD FEATURES: 
• 80 columns on plain paper with adjustable paper width 
• 	 150 Characters per second (70 LPM ) throughput 
• 	 ?XS dot matrix. 96 ASCII set (upper & lower case) plus 

7X6 dot matrix PET's" graphic set 
• 	 Centronics compatible parallel interface plus your choice of 

a TRS-80", Apple II" . IEEE 488 or RS232C IF 
• 	 Microprocessor control with 2716 EROM character set 
• 	 Double width elongated printing for labels 
• 	 New improved sound dampening foam lined casing 
• 	Tractor Feed & Friction Feed Version not interchangable 
• 90 days warranty for parts and labor 


OPTIONAL INTERFACE BOARDS & CABLE SETS: 


• 	 PET/ CMs·. 2K Butfer/RS232C, Loadable RAM fu ll graph ics 
interface available at extra cost 

• 	 Cable sets for each interface are at extra cost 

CALL or SEND for free brochure & price list. 

TERMS: 

• Checks. Master Charge 
and Visa accepled • AJlow 
up 10 4 weeks for cehvery EXCEL COMPANY 
• Plea se add S1 S per MICRO COMPUTER SYSTEMS
prmler lor shipping & 

handling • Cahf tesidents 
 618 GRAND AVENUE 
add 6% sales ta• OAKLAND, CALIF. 94610 

(415) 465-4240 
We are the original PET · Keyboard 

Interface people 
•Trad• Marks of Commodore, Apple & Tandy Corp. 
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More guaranteed software from Data Access Corporation ... 

TRS-80 MODEL II 

DataBank 

DATA MANAGEMENT & 


REPORTING SYSTEM 


Interactive Data Base Definition 

Hashed Random Access To Any Record 


Fast Assembler Sorting On Any Field 

Interactive File Maintenance Routines 


Reports Can Be Sorted, Selected, Ranged 

Interactive Report & Query Definition Program 


Includes Data Manipulation Subroutines 

INKEY Data Entry /Prompting Routines 


BASIC & Assembler Source Included 

Sample Data & Programs Included 


User Defined Screen Formatting 

Runs On 1, 2, 3 or 4 Drives 


Put the TRS-80 Model II to work with DataBank ! 
Within hours you can define your data base, and 
be entering data & generating reports! Keep in
ventory data, mailing lists, client files, personnel 
or medical/dental records. You can organize your 
company's data and create versatile, readable 
reports without programming a single line! Then 
build custom application programs using Data
Bank' s comprehensive library of user sub
routines. 

DataBank: $189 

MODEL II APPLICATIONS PROGRAMS 

AVAILABLE SOON 


COMPLETE LIBRARY OF MOD I 

BUSINESS APPLICATIONS ISAM 


DATA MANAGEMENT SYSTEM FOR 

MOD I: $175 


All Data Access software requires a licensing agree
ment. Licensed programs are guaranteed to load and 
execute on operational systems, and to be free from 
programming defects. 

DEALER & SYSTEMS HOUSE INQUIRIES INVITED 

Call or Write for information: 

DATA ACCESS CORPORATION 
4221 Ponce De Leon Blvd. • 
Coral Gables, FL 33146 
Phone: (305) 446-0669 

• T RS-SOis a rogistorod trademark of Radio Shack 
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PRICE: $139.00 

We also carry the SYM·1 


Microcomputer with manuals $229.00 
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VAK·1 MOTHERBOARD 
• Designed specifically for use with the AIM·65, SYM·1, and KIM·1 microcomputers 
• Standard KIM·4· Bus 
• Fully buffered Address and Data Bus 
• Provides 8 expansion board slots 
• Complete with rigid card-cage 
• All IC's are socketed 
• Provides separate jacks for one audio-cassette, TIY, and Power 
• Completely assembled (except for card-cage) 

We manufacture a complete line of high qual i ty expansion boards. Use reader service 
card to be added to our mailing llst, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

·Product of MOS Technology 

j~ EN~ ~0 ~.~'~'I'~ ES 
2967 W. Fairmount Avenue• Phoenix, AZ85017 • (602) 265·7564 

devices. Photo 3 shows the tube 
mounted on its support structure. 

Electrical power is supplied to the 
lamp through wires soldered to each 
of the miniature 2-pin contacts on the 
ends of the lamp. Because a potential
ly deadly voltage is present on the 
pins whenever the unit is plugged in, I 
insulated the pins thoroughly with 
heat-shrink tubing and silicone 
sealant. The wires were fed through 
holes in the aluminum baseplate/ 
reflector. 

Electrical Assembly 
Figure 1 shows a schematic dia

gram of the electrical connections 
needed to operate the lamp. The 
remaining electrical components are 
mounted in the bread tin under the 
support plate of the lamp. The ballast 
and starter mechanism are secured to 
the tin with screws. The bread tins are 
connected to ground through the 
3-conductor power cord; this is an 
important step to assure safety. Be 
sure that both halves of the case are 
grounded. Also, be careful to direct 
the hot side of the power line to the 
fuse and switch. An 82 k-ohm resistor 
limits the current in the circuit of the 

STARTER 

r-----1 
I I 

~~~~~~~~~~--'1--41 ._~!~~~~~~~~~~--. 
I 

NE2 

I IL_____ J 

UV LAMP 

BALLAST 

~ Fl SW Figure 1: Schematic diagram of the elec
L:>----<<~~~-rrv--~-~ trical connections needed to · operate the 

ultraviolet lamp . .,£; <f--;J, 

1 F6T5/BLB 6 watt ultraviolet lamp 

1 89G435 (General Electric) 4,6,8 watt ballast 

1 FS·5 Fluorescent lamp starter 4,6 or 8 watt 

1 N380 (Leviton) Starter Socket 

2 (9% x 5~ x 2X) aluminum bread tins 


Miscellaneous wire, hardware, hinges, switches, fuse, and IEC cord and socket . 

Table 1: List of parts needed to build this EPROM eraser. 

The HS is NOT DEAD 

Some HS owners may have been disturbed by the report of Sol emphasizes candid accounts of readers' experiences with their 

Libes on page 16 of the February Byte : "Heath has discontinued systems. In January Buss circulation passed 2500-a valuable 
production of this unit." But quick comfort was available to information base. -
subscribers to Buss: The Independent Newsletter of Heath Co. Buss is mailed first class (by air mail outside North America). 
Computers. By February 2 they could call m for a recorded You have the choice of starting with the latest issue or 
bulletin reminding them : "Don't forget that everything in a available back issues (about 12). Payment must be in U.S. 
magazine is at least two months - old. The November Buss dollars payable on a U.S. bank. Full refund guaranteed if not 
carried a denial of this story and news of the future of the HS. " satisfied. 
The same bulJetin described two coming upgrades for the H9 Issues: 12 lS 24 
and four H8/HS9 software products under $40. They included a U.s. & Canada $ 9.97 $14.60 $17.95 
compiler for the language 'C'. a screen editor, a ZSO assembler, Overseas 15.00 20.00 25.00 
and a program for use with time-sharing sys tems. 

Since April 1977 Buss has often been first with news of Buss 
interest to owners Cir Heathkit• computers. It features 325-B Pennsylvania Ave., S.E. 
compatible hardware and software from other vendors. It Washington, DC 20003 
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These are superb professional quality 
implementations usually found on larger 
computers . Thorough documentation 
accompanies every DataArt product so you 

CAT-111 FULL COLOR 
GRAPHICS 

The original 256-color imaging system with 
high resolution video FRAME GRABBER 
for the 5-100 bus. 
Capture and digitize a video frame In 1/60ofa 
second. Select the best resolution for your ... • 
appllcatfon, from 256 to 1280 pixels ,.......... . 
per TV line. Display your digitized ...... 
or computer processed Image 
with 256 gra}i levels or 256 
colors on standard 
B&W, NTSC or ROB 
color TV monitors. 

Features: 
• Hlgheat possible quaUty 480x5121<8 dlgltlll Wleo 

Image presently avallllble on the mari<et 
• Input capabOlty from TV cameni or other llOUn:es 
• Vlllety of synchronlu!k>n' chokes 
• 2 selectable vkleo A/O conversion drcults 
• Choice of I. 2. 4. 8. 16 or 32 bits per pixel 
• 32K-byte Image mernoty on the bulc system 
• 32. 64, 128 & 256K byte system capoclty 
• Llghtpen Input 
• Photoglaphlc trigger control Input 
• Software ~ S)'lltem param<tesa 
• Interfaces for TRS.80 and other processors 
• Comprehensive Une of accessorie5. monltor.I and 

support software 

SEND FOR FREE CATALOG 

-~ DIGITAL GRAPHIC SYSTEMS 
~- 441 California Ave. , Palo Alto, CA 94306 415/494-6088 

6809! 
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will be " up and running" immediately. In 
addition. all packages are delivered with 
CRT drivers for your terminal. 

SOFTWARE M lcroaoft M icroaof l® 
PROOUCT t CBASIC COBOL BASIC 

• Payroll S250 S500 $350 


• Accounts Receivable 250 500 350 


• Accounts Payable 250 500 350 


• General Ledger 250 500 350 


• Bowling Secretary 350 350 350 


• Program Chem Utility 95 95 95 


• CRT Manager Utilit ies 250 250 250 


• Data Communications contact us • many protocols available 


Accounting packages based on Osborne Publications. 

CP/ M is a trademark of Digital Research Corporation . 
Many software packages al so available for North Siar 

INTRODUCING THE 
NEW STATE·OF·THE·ART 
IN MICROCOMPUTER 
SOFTWARE. 

Call or write today for our 
free catalog. 

MICROWARE 

5835 Grand Ave . • P.O. Box 4865 


Des Moines, IA 50304 • 515/279-8844 
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NE-2 pilot lamp in the switch. Photo 
4 shows the components mounted in 
the bread tin among the baseplate 
supports. 

I tested the device with a standard 
ohmmeter, checking for high resis
tance across the power plug. Having 
found this, I subjected the apparatus 
to a successful smoke test (that is, no 
smoke). I observed the starter takes S 
seconds or less to ignite the lamp in 
normal operation. 

Conclusion 
When operating the erasing device, 

it is a good idea to wrap opaque tape 

around the crack between the two 
bread tins. This should prevent 
possibly harmful ultraviolet radiation 
from leaking out and damaging your 
vision. Remember also, for safety's 
sake, that careful insulating of high 
voltage lines and grounding of all 
parts is very important. 

I started to make a table of expo
sure indices for various erasable read
only memory devices, but I found 
that 30-minute exposure completely 
erased all bits in my tests, so I feel 
that this exposure interval is ade
quate. 

In operation, the device is placed so 

1• 

Photo 3: The ultraviolet lamp tube is sup
ported on its aluminum baseplate by 
insulating standoffs and cable ties. 
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Chris/in is First ! ! ! 
with deliveries of DEC's Desk Top Computers. 
Available with LSI 11/2 or LSI 11/23 CPU. Complete 
system totally enclosed within VT100 Video 
Terminal. Price $4,500 with LSI 11/2 and 64K bytes 
or $9,600 with LSI 11/23 and 256K bytes. 

NOW Available - PDP 11/23 with 256 KB Memory 
$8,900. 

SPECIAL - LSI 11/2 and 32K x 16 Memory $1 ,095. 

10 MEGA BYTE Cartridge Disk System with 
Controller, RT11 compatible $6, 100. 

€ Chris/in Industries, Inc. 

Computer Products Division 

31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 
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Photo 4: Blocks of wood support the lamp 
baseplate. Between the blocks are 
mounted the lamp starter and ballast 
devices . 

that the lamp is in the upper half. The 
memory integrated circuits are placed 
in the empty lower half for exposure. 
An added benefit of this empty half is 
that it makes a convenient storage 
location for the detachable power 
cord between the times that you erase 
your memories.• 

Editor's Note 
11/traviolet light can damage your eyes, 

so it is important to avoid looki11g at a 
source of it while in operation. Observe due 
caution when operating the erasing device 
described in this article. 

Over several cycles of programming 1md 
erasure, tlte necessary erasure exposure of 
certain EPROM devices can increase. Thus. 
over a period of time you may have to 
lengthen exposure times to obtain good 
results. 

You may find more information about 
erasable read-only memory characteristics 
in "Program Your Next EROM in BASIC" 
by Steve Ciarcia (March 1978 BYTE, page 
84), and "Zapper: A Computer Driven 
EROM Programmer" by G H Gable 
(December 1978 BYTE. page 100).... RSS 



S-100 
4-Channel Serial 
Interface 
Economical 1n1erface tlexob1il1y lor the 
advanced amateur or small bUs1ness 
compu1eris1 

• lnduslry s1andard LSI UARTS 
• 8 reversible s1a1us and dala pons 
• Op11cally 1so1a1ed current loop operalion 
• Independent channel operation 

RS-232 . 20mA or 60mA currenl loop 
• On-bOard crystal tome base 
• One year defect and workmanship 

warranty 

•249sa Pfus SI !>O s:ios tage and naMl1ng io th& US 

llf:TAIL4BSllNC 
109' 1 C>ennts Duve / Suite 40S / Danas, TeJ1Ss 75229 

(214) 241-1090 
Dealer lnqumes Welcome 
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DISCOUNT PRICES 

NORTH STAR 

APPLE II 


POLYMORPHIC 

INTERACT 


HAZELTIN E 

SOROC 


CENTRONICS 

MICROTEK 

INTERTUBE 


& Others 


Ca II for Prices 
(301) 694-8884 

FREDERICK COMPUTER 

PRODUCTS 


Municipal Airport 

Frederick, MD. 21701 


Circle 182 on Inquiry card. 

Texa1 ln1l rumenl 99.4 Computer $ 990. 
Tl 810 Prlnler $1590. 

Cant1onic Printers: 
730-1 Par•llel $ 799. 
130-2 Serial s 859. 
179-1 Fric tion Food s 990. 
779-2 Troclor Feed $1090. 

Comprlnl 912 Par $ 475. 
912Ser s 549. 

Anadu with Par & Serial lnlerfoce s 799. 
Commodore Bu.1inasa Ma.chinas: 

PET 2001-BK Compuler $ 695. 
PET2001 -16K $ 895. 
PET 2001-32K' Sl090. 
PET 2022 Troe. Fed Printer S 759. 
PET2023 Frlq . Fed $729. 

$75. Free Soflwaro wilh PET Machines 
ln terlec Suparbra1n 
Nor1h Siar Computer and Acc. 

" S.ve S Sove S • • 
Di.splay Terminoll : 

lnlertube a s 775. 
Ha:ell lne 1400 s 690. 

1410 s 785. 
1500 s 990. 

lmmediote Delivery !rom Stock. 

Muhf- Bu.alnau Computer System 
28 Morlborou9b Streel [ii]
Portland, Conn . 06480 

(203) 342-2747 
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BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT· 
WARE (pre-owned and new) among 
20,000 readers nationwide In BIG 
(11x14") pages. Classified ads are 
only 10' per word and are indexed for 
easy and fast locat ion. Subscription: 
$10 a year/12 Issues. Bank cards ac· 
cepted. Money back guarantee. 

c:omPUTeR SHOPPeR 
P.O. Box F-14 

Titusville, FL 32780 
(305) 269·3211 
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la'fl More 1'1lanl0% 

Sortb 11••-IDlertube 


l'bJAker ro;y1-Mloro111< 

rho lmartHI Compulou al lbe lmarlHI Prloe 


Quacl a: Doubt• DtlJUll;y 

List Only 

Horlzon· l ·32K-D Kit *1999 
Horlzon-2-32K-D Kit 2399 ·~~g~ 

Assembled !< Te~ted 2765 219E 
Hortzon-2-32K KIE'Quad 2799 222E 

Assembled !< Tested 3216 266E 
P&aca! for North Star on Diak 41 
Powerful North Star BASIC FREE 
ZTE! Pl' 212 Computer 6 mRz 8000 626( 
Thinker Toys Diacus/ 2D A.!<1' 1149 94! 
Duscus / 2 + 2 1.2 Megabytes A.!<T 1649 1291 
Measurement. sy stem memory 641 
A8d' 4mHz 64 K 
Godbout Memory Cell for prl~ 
lntertube U Smart Terminal 996 745 
Mlcrotek Printer 760 676 
Anadex Printer 995 675 
Florida Data Printer 800 CPS 4300 Cell for price 
Maryellen Word Procossor Your Best Buy 36 
rrextwrlter Ill 126 
EZ-60 Tutorial Learn Machine Language 26 
PDS For North Sta.r Better Than CP/ M 99 
k;ompller for Horizon Secret Su perfast Code 100 

10% Off Sortware Prices With Computers 
rverbatlm the Best Diskettes Box of 10 99 
!Which Computers Are Bost? Brochure.... FREE 
North Star Documentation Rerundable 20 

W/ HRZ 
Amtrlcu. lqaar1 Ctmpwt1n 

KlHti Dr • illlltnon •o 1?181 
11111-883-1101 
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H9 OWNERS! 


Now you too can h11Va graphic capa· 

bilitias similar to those of the TRS-80 

with GRAFIX. No modification to ax· 

isting circuit boards is required. 

GRAFIX simply plugs into existing IC 

sockets. 

Comas with complete instructions. 

Full 6 month warranty. 


Kit $59.95 
Assembled and tested $69.95 

Northwest Computer 

Services, Inc. 


8503 N.E. 30th Avenue 
Vancouver, WA 98665 
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c-10 SHORT son 
CASSETTES 

Qty. Price 

$1 .00 

= --· ,~~' IO S0.75 

50 S0.65 
• - I 

Premium tape and cassettes acclaimed 
by thousands of repeat order microcom
puter users. Price includes labels, cas
sette box and shipping In U.S.A. VISA 
and M/ C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 
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S-1 00 A/D 

' ' mminnmnmh 1111 

• S-100 Bus Compatible A / D 
Converter 

• 12 Bit Accuracy 
• 16 Channel Analog Input 
• Programmable Gain Amplifier 

with Sample-and-Hold 
• High Quality Commercial/ 

Industrial Construction 
2 and 4 Channel , 12 Bit D/A 
Boards also available. 

El
CALIFORNIA DATA 

CDC CORPORATION 
14 75 Old Conejo Road, Suire C/O 
N<1obury Park, Calif om/a 91120 
(805)498-1651 
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Bentley College Needs 
Computer Teachers 

In 1979, Bentley College 
began offering a Master of 
Science degree in Computer 
Information Systems and 

expanded its undergraduate 
degree program. The college 
is seeking applications from 
individuals who have a com
mitment to teaching excel
lence. Candidates must have 
knowledge of at least two of 

the following areas: ANSI 
COBOL, BASIC, RPG II, 
FORTRAN, distributed 
information systems pro
cessing, data communica
tion, file organization and 
structures, computer 

High quality networking demands high quality communica
tions. That's why the best computer companies recommend 
BIZCOMP Intelligent Modems.TM They choose BllCOMP for 
reliability, volume delivery and speedy development of com
munications software. You'll choose BllCOMP for features like: 

• Automatic Repeat Dialing 
•Self Test 
• Automatic Answer 
• Friendly, Conversational Interlace 
• Automatic Baud Rate Acquisition 
• FCC Registered - Direct Connection 
• Bell 103 Series Compatible 
• UL/CSA Approved 

BIZCOMP's unique Code-Multiplexed Design enables com
plete control using a simple 3-wire RS-232 interfaGe. With 
BIZCOMP attached, your "dumb" terminal acquires "intelligent" 
features with comm rates from 110, 134.5, 150, 200 to 300 
baud. See BIZCOMP's Intelligent Modems today at your local 
dealer, or write to us directly. 

BllCOMP Communications ... why not start 
with the best? 
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P.O. Box 7490 

Menlo Park, California 94025 


415/054-5434 

Suggested prices from $395.00 
Patent Pending 
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auditing and controls, and 
business systems analysis 
and design. A completed 
doctorate or one near the 
final stages of completion is 
preferred. The teaching 
responsibilities will include 
nine to twelve hours of 
computer information sys
tems at the graduate and/or 
undergraduate levels. For in
formation, address John T 
Gorgone PhD, Professor and 
Chairman, Computer Infor
mation Systems Dept, or Dr 
John H Burns, Dean, 
Bentley College, Waltham 
MA 02154. 

Quality Research Group 
for Software 

An organization to serve 
the needs of the software 
industry has been formed. 
The goal of the Association 
of Software Producers and 
Publishers is to ensure the 
continuing availability of 
well-supported, quality soft
ware to computer users by 
providing a forum where 
common industry problems 
can be discussed and possi
ble solutions can be offered. 
The chairman of the asso
ciation, Jules Gilder, said 
that their first task is the 
education of the public con
cerning software piracy and 
its negative effects on the 
industry. Other areas of 
work for the association are 
standardization, coordina
tion with hardware manu
facturers, dissemination of 
information relevant to the 
industry, and legal aspects 
of software. All software 
producers and publishers 
who are interested in joining 
the organization are asked 
to contact Jules H Gilder, 
Association of Software Pro
ducers and Publishers, POB 
153, Rochelle Park NJ 
07662.• 

http:Modems.TM


New from 
Vanlage Dela Products 

550 West 200 South 
Suites 
'f'rovo,Utah 84601 
(801)377-6687 

Communications/Control CPU Card 

•CPU -Z-80 1KRAM 
16 bl! interval Iimer and interrup1 
EPROM • 2708 standard (2716 optional) 

•Serial Communlcatlons·RS-232 interface, 
UART Complete MODEM capability, 

programmable baud ra1es. etc. 


•Parallel 110 · 16 bils in (TTL), 16 bi1s Ou1 (TTL) 

•Power -on and external reset 

•EPROM not included 

$195assembled. tested , wilh warranty and 
documentation 

Immediate delivery lrom s1ockl 

All orders shipped prepaid 


MC, VISA, phone orders welcome 

Utah residents add 4Wsales 1ax 
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GET CONNECTED 

Connect your S· 1 00 BUS or 
TRS-80 system to the telephone 
network and turn it into a terminal. 

The µ-Phone © is absolutely all 
you need - it's not just a modem, 
not just a controller . 

Just plug the µ-Phone© into your 
processor and plug it's cable into a 
standard modular telephone wall 
jack and you're connected . 

The µ-Phone © is BELL 103 com· 
patible and F.C.C . registered. 

Another Fine Idea From 

1.0.E.A. 
850 Lexington St. 

Waltham, MA 02154 
617-893-1368 
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The best choice 
in mainframes ! 

e S100 CARO FR.AM( a AXIAL ll!llCWHll 

• 22 MU' 1:z- Ci:tT M0Hlf0A a A~MBLIEO & TESTED 

e 18 AA\P POWER WP1>l V e RE.ACY FOR 'tOtJA CARDS 

• UPf'EA"' LOWERCASE: a SS95.000£MOUANT. ONE 
ASCII ICE Y BOARDS 

ooO INFINITE ,.. 
r.-1,-1.,,,r, .1~ 111., '-''" r,._.., 

ll! E.. nAAWEIRIOOi . MfL.BOURNE . Fl l'290l . [)(161 n.ii Hill 

SURPLUS ELECTRON ICS 

ASCII - ASCII"""'"" 
,, ._, 

:t~ 

IBM SELECTRIC @ 
BASED 1/0 TERMINAL 


WITH ASCII CONVERSION 

INSTALLED $645.00 


• Tape Drives • Cable 
• Cassette Drives • Wlte 
• Power Supplies 12V1 SA, 12V25A, 
5V35A Others. • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Punters • Components 
Many other Items, SEND $1 .00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT, INC. 
130 Northeastern Blvd. 
Neshua. NH 03060 

Phone orders accepled using 
VISA or MC 


Call 603-889-7661 
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16K STATIC MEMORY (RAM) 
250 nsec Access Time, Assembled. 
tested. and Guaranteed. $285.00 

Fully Static • TMS 4044 
S· 100 Bus· Buffered lines. Dip Sw address in 
2, 8 K blocks 4 K Iner., Wnle Pro tee I. Phantom 
disable, Ballery backup. fully Socketed. 
Bank Select • Port 40 H ( Cromemco Sollware 
Comp.), OOH or COH. 
Guarantee • One full year. To order. call for 
Visa. M.C .. or C.O.D. ($4 fee.) Personal check 
o.k. M.O. speeds shipping. Stock lo 72 hour 
del ivery. Illinois residents add 5Y.% 1ax. 

S. C. DIGITAL 
P.O. Box 906, Aurora, IL 60507 


Phone: (312) 897-7749 
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16 K RAMS & RAM CONTROLLERS 
16 K X t DYNAMIC RAMS """"' 
• 200 NSEC ACCESS137~ NSEC CYCLE TIMES 
• 16 PINllTL COMPATIBLE 
• ALL CHIPS BURNED IN AND FULLY JESTED 
• PRICE Wlflt OAIA SHEET 

S63 00 IN QTY OF BnHAfS SUD EACH 

680016502 64K BYTE RAM & CONTROLLER SET 
MAKE 6'K BYTE MEMORY FOR YOUR 6800 OR 6502 
nos SET INCLUDES: 
• 32 MIK411&-3. 16KX I. 200 NSEC RAMS 
• 1 MCJ.lllO MEMORY CONTROLLER 
• 1 MC3242A MEMORY ADDRESS MULllPLEXER 

AND COUNTER 
•DATA & APPLICAHON SHEETS PARTS TESTED 

ANO GUARAHIEIO 

$295.00 J>f.RSET 


DYNAMIC MEMORY CONTROLLER """""
• GEtlERAlES RAS tCAS & REf!iESH llMING FOR 

16K TD MK BYTE MEMORIES 
•PRICE WITH DATE SHEET Sl39~ EACH 

MEMORY ADDRESS MUXICOUNTER " "'"" 
• 	t.IUX ADDRESS & AHR.ESH COUNTER FOR 161< ID 

64K BYfE MEMORIES 
• PRICE WllH DATA. SHEU 512.50 EACH 

OUANlllY DISCOUNT S AVAllABll 
AU DROIR5 l'(;~ rl'.l.IU US. II.NO\ 0 \ INIHl't.ll tC 'JA!. 
OflOfllS ( ,.ft.• M ldOttlT OflDf I:! \"IS.I. IA MC Al50 .U 
ftPHQ 5f\!1 J.ct l I (I PIRUIDt. D&tl A l~THl:8"-'-

\\1T~ ~"I D Oll!Jl" r 1ur llllSIOINT J P1U.'il I.OD 
fi \ s.&U> f h ~1 Olltllf JIS t l U I li"JJ.U &ll 

MEASUREMENT SYSTEMS & CONTROLS. 11<. 

MrvtJlif' DIVIClS Ol'tt5'1Jrtj' 
~E l NCIUM ftil:I.. sr (JlllANQ Cl 9}6EI 

Floppys & 
Systems Repair 

DRIVES 

• Per Sci - Shugart 
• Pertee - Micropolis 

COMPUTERS 

• Apple - TRS-80 

Computer Service Center 

1023 N. La Brea 


Hollywood, CA 90038 

(213) 851-2226 
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CASSETIE 

DUPLICATION 


TRS-80 (I & II), PET. APPLE. KIM, ATARI 

Quality software duplication Is more 
than copying cassettes. Mlcrosette du· 
pllcatlon uses a proprietary high speed 
duplicator designed speclflcally for 
computer program duplication. The fin· 
lshed products are of consistent quality, 
guaranteed to load. Minimum order Is 
100 with discounts for higher quantl· 
ties. Call (415) 968-1604 for details. 
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SUPPLIES 

#~~j 

• FLOPPY DISKS, MINI DA ~-STANDARD MEMOREX DA lt.I 
• JM DATA CARTRIDGES 

DCJOOA, DC 1ODA 
• lt.1 DIGITAL CASSETIES 
• 31.1 DA MEMOREX AUDIO 

CASSEmS, C-60 
• 3M DISK CARTRIDGES 

WE Off ER: 
• CQMP£TITIVE PRICING 
•IMMEDIATE DELIVERIES 

IAny Ouan1llvl 
·UNCONDITIONAL GUARANTEE 

BETA BUSINESS SYSTEMS 
8.369 VICKERS ST ., 10 

-SANOIEGO,CA9211l~ 
liiiiil l71t0 Sfb-4!,Q~ ~ 
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PERIPHERALS 

The Root Beer Budget 
Hi-res Graphics Interface 

An enhanced, high-resolution (hi-res) 
version of the graphics interface de
scribed by Peter Nelson in the 
November 1976 BYTE, this unit pro
vides displays using a unique 
amorphous-silicon-dioxide and 

pressurized-fluid dedicated processor. 
Color can be uniquely defined within 

32 floating ocular-zones (32 fl oz), and 
resolution is specified to be at least 946 
million lines (946 ml). 

Contact Orphanode Hops Inc, POB 
463, Peterburrow NH 03458, Attn: 
Duncan MacKenzie. 

Circle 547 on lnQulry card. 

price is $65 plus $3.50 shipping and is 
available directly from Creative Soft
ware, POB 4030, Mountain View 
CA 94040. 
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Tele Video Introduces Four 
Video Terminals 

Floppy-Disk Drives with sides of the disk. Both have an access 

96 Tracks Per Inch 
Micro Peripherals Inc is producing 

5-inch floppy-disk drives that read 
and write 96 tracks per inch . When 
combined with double data density and 
double-sided read / write features, the 
units can store nearly one megabyte on 
a 5-inch floppy disk. The Models 91 
and 92 disk drives are plug-compatible 
with existing systems. Disks recorded on 
the standard 48-track-per-inch format 
can be read on the 96-track-per-inch 
devices. The Model 91 can store 480 K 
bytes on a single side of a disk, and the 
Model 92 can store 960 K bytes using both 

time of 5 ms. 
The head assembly for the Model 92 

incorporates a fixed bottom head with a 
gimballed top head . This assembly pro
vides more than three million in-contact 
passes of the media over a single track. 
An automatic disk positioning and ejec
tor mechanism pre-positions the disk 
over the spindle hub before the clutch 
centering device is engaged . The units 
are available from Micro Peripherals 
Inc, 9754 Derring Ave, Chatsworth CA 
91311. The prices are $450 for the 
Model 91 and $550 for the Model 92 . 
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TeleVideo Inc has introduced four 
microprocessor-controlled video ter
minals that include uppercase and lower
case, a printer port, numeric pad, 
remote computer control, selectable 
transmission rates from 75 to 9600 bits 
per second (bps) , editing and other func
tions, a serial RS-232C interface, and a 
20 mA current loop. Editing and 
transmission functions are key-selectable 
and include character and line insert or 
delete, line and page erase, send-line, 
send-page, and tabbing. All models also 

Where Do New Products Items Come From? 
The information printed in the new products pages of BYTE is obtained from 

"new product" or "press release" copy sent by the promoters of new products. If in 
our judgement the information might be of interest to the personal computing ex
perimenters and homebrewers who read BYTE, we print it in some form . We openly 
solicit releases and photos from manufacturers and suppliers to this marketplace. 
The information is printed more or less as a first in first out queue, subject to occa
sional priority modifications. While we would not knowingly print untrue or in
accurate data, or data from unreliable companies, our capacity to evaluate the pro
ducts and companies appearing in the "What's Neip ?" feature is necessarily limited. 
We t/1erefore cannot be responsible for product quality or company performance. 

Joystick Interface for 
TRS-80 

This joystick interface plugs into the 
expansion interface of the TRS-80 with 
no modifications. Three sockets allow 
the use of one Fairchild or two Atari 
joysticks for single or two-person inter
active games and input. Both types of 
joysticks can sense eight compass direc
tions; additionally, the Atari includes 
one push button, and the Fairchild 
features push-pull and twisting actions . 
Each interface comes with a separate 
power supply, two games and instruc
tions on programming the interface . The 

offer reverse-video, underline, blinking 
and blanking, key-controllable conversa
tional and block transmission modes, a 
built-in self-test, protected fields , switch
selectable parity, and a 240-character in
put buffer. The terminals provide a 12 
by 10 dot matrix in a 24-line by 
BO-character per line format. 

The 912B lists at $875, the 912C at 
$950, 9206 at $945, and the 920C at 
$1030. For further information contact 
TeleVideo Inc, 3190 Coronado Dr, 
Santa Clara CA 95051. 
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PERIPHERALS 

Digital Output Bar-Code 
Wand from Hewlett
Packard 

The HEDS-3000 is a digital wand 
designed to scan bar codes and output a 
logic level pulse-width representation of 
the bars and spaces. The device can be 
used for portable data entry and 
as peripheral equipment for microcom
puters. An analog amplifier, a digitizing 
circuit. and an output transistor provide 
TTL- and CMOS-compatible logic level 
output. The bar-code reader is a data 
entry alternative to the keyboard as a 
computer terminal accessory . It is priced 
at $99.50. Contact Hewlett-Packard Co, 
1507 Page Mill Rd, Palo Alto CA 94304. 
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Graphics Drawing System 
for Apple II 

New Peripherals for the Tl-99 I 4 Computer 
An RS-232 interface for connecting 

serial peripherals to the Tl-99/ 4 com
puter has been announced by Texas In
struments Inc, Consumer Relations, 
POB 53, Lubbock TX 79408. The inter
face converts the parallel data output of 
the Tl-99/ 4 to a serial format. Using 
BASIC, the interface can be pro
grammed for different data transmission 
speeds. Connection to the two serial 
ports is through standard 25-pin male 
DB-25 connectors. The suggested retail 
price is $225. 

A disk drive controller and a 5-inch 
floppy-disk drive have also been 
developed for use with the system. The 
system can store up to 90 K bytes of 
memory, and up to 127 files may be 
defined. The controller can handle fixed 
and variable length records, and sequen
tial and relative files . Controller soft
ware supplies disk utilities, including disk and file maintenance commands. 

The VersaWriter is a digitizer and 
software drawing package for the Apple 
II computer. When used as a pointer, 
the VersaWriter can direct movements 

. . . ... - . . . -.- 

• 
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The controller has a suggested retail 
price of $300 and the drives are priced 
at $500 each. 

TI also has designed a thermal printer 
for use with the Tl-99/ 4. The printer 
prints 32 columns in a 5 by 7 dot matrix 
at 30 characters per second (cps). It 
prints two character sets, and has 32 
predefined graphic symbols. The unit 
uses 8.8 cm (3.5 inch) thermal paper and 
retails for $400. 

A telephone modem has been designed 
for the system and the new interface. 
The modem is priced at $225, and a 
software support package is priced at 
$45. Circle 552 on Inquiry card. 

of objects on the video screen for game 
playing or creating graphics. As a 
digitizer, the Versa Writer enters 
graphical data for analysis , flowcharts 
and diagrams. Drawings, architectural 
plans, schematics charts, and graphs can 
be created using the device. Sixteen 
commands control cursor movement, 
permit fill-in coloring, control horizontal 
and vertical scaling, centering on the 
screen, and more. The system consists of 
the VersaWriter drawing board and 
interface, software, calibration chart, 
and instruction manual . The drawing 
board plugs directly into the game port. 
An Apple II with 32 K bytes of memory 
and Applesoft read-only memory ~re 
required. 

The normal retail price for the Versa 
Writer is $199, but a special price of 
$179.95 is offered while initial supplies 
last. For complete information, contact 
Rainbow Computjng Inc, 9719 Reseda 
Blvd, Northridge CA 91324. 

Circle 553 on Inquiry card. 
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Rack-Mounted 
Alphanumeric Printer 

Kontron Electronic Inc, 700 S Clare
mont St, San Mateo CA 94402, has in
troduced the rack-mounted Model 5019 
Printer, which features a 64-character 
ASCII set. Character width is generated 
by control logic and can be changed 
during the printing. The unit prints up 
to 32 characters per line at up to two 
lines per second with a 5 by 7 dot 
matrix. A parallel or serial ASCII input 
or fully parallel binary-coded decimal 
(BCD} input mode may be selected. The 
printer measures 13.2 by 21 cm (5.22 by 
8.39 inches) and costs $235. 

Circle 554 on Inquiry card. 

Video Terminal Emulates 
Burroughs Terminals 

The SRl /OPl-R microprocessor-based 
terminal can be configured to look like a 
Burroughs TD830, TD802, TD700 or a 
Teletype terminal using an 8 K byte pro
grammable read-only memory-based 
emulator. The SRJtOPl-R offers asyn
chronous, TOI. or synchronous com
munication interfaces at speeds ranging 
from 300 to 9600 bits per second (bps}, 
and can interface with printers, bar-code 
readers, and other peripherals. The ter
minal can also support concurrent 
background printing, using a separate 
polling address which enables users to 
concurrently perform on-line entry func
tions while it prints output reports. The 
terminal is priced at $2595 and is 
available from Systems Research lnc, 
24.00 Science Pky, Okemos MI 48864 . 

Circle 555 on Inquiry card. 

Dot-Matrix Impact Printer 
for Small Business and 
Home Computers 

The Model 7000+ dot-matrix impact 
printer features 1.25 lines per second 
unidirectional printing, with a line speed 
of 1.25 lines per second. It accepts 

Comprint Offers an 
Enhanced Version of the 
912: the Model 912-GP 

The Comprint 912-GP electroresistive 
printer contains a feature that allows op
tional interfacing with nearly all of the 
microcomputers used in business, word 
processing, and personal applications, 
including the TRS-80 and the Apple ll . 
The 912-GP is shipped with three 
separate connectors . The first is an 
Apple-compatible connector mounted on 
the board . Two additional connectors, 
one for the TRS-80 and the other for a 
Centronics-compatible port, are 
mounted on a flat ribbon ca ble attached 
to the board . The new printer provides 
a selection of four signals, which satisfy 
the requirements of most computers. 
This nonimpact printer prints at a speed 

single- or multi-ply paper rolls from 2.4 
cm to 9.6 cm (0.75 to 3.85 inches) wide, 
and prints an 8.2 cm (3.3 inch) line. 
Capacity is 40 columns at 12 
characters per inch. The 7000 + print
head has a minimum life of 100 million 
characters, while the overaJI mechanism 
life of the unit is 10 million cycles. The 
printer interfaces include TRS-80 
parallel, Apple parallel, RS-232C. PET 
lEEE, current loop, and others. The 
7000+ accepts the full ASCII character 
set with uppercase and lowercase and 
can print in both a single- or a double
width font. The printer measures 18 cm 
high (6.5 inches) by 25.5 cm wide (10 
inches) by 32.5 cm deep (12.5 inches}. It 
is made by LRC, an Eaton company, 
Technical Research Park, Riverton WY 
82501, and is priced at $389. 

Circle 557 on Inquiry card. 

of 225 characters per second on 
aluminized paper. It is priced under 
$1000. For additional information ad
dress Comprint, 340 E Middlefield Rd, 
Mountain View CA 94043. 

Circle 556 on inquiry card. 

Expansion Interface for 
The Imagination Machine 

APF Electronics Inc, 444 Madison 
Ave, New York NY 10022, has an
nounced Building Block, an expansion 
interface for their computer, The Im
agination Machine. This interface is 
designed for interfacing printers, addi
tional memory, modems, and floppy
disk drives. It includes a cartridge with a 
standard RS-232 port, which meets ElA 
RS-232 specifications. Eight data rates 
are selectable from 110 to 9600 bps. The 
suggested price for the Building Block is 
$199.95. 

The 8 K byte programmable memory 
cartridge plugs into the interface and has 
a suggested retail price of $99.95. The 
floppy disk interface cartridge can drive 
two 5V.-inch floppy-disk drives and has 
a suggested price of $199.95. The D-100 
51/c-inch floppy-disk drive has a storage 
capacity of 72 K bytes. It includes 
Shugart SA-400 compatibility, IBM for
matting of 256 bytes per sector, and a 
built-in power supply. It retails for ap
proximately $349.95. The P-40T 
40-column thermal printer has a speed 
of two lines per second and a suggested 
price of $399.95. The TM-150 Modem 
transmits at 300 bps. It has originate 
and answer modes, and allows half- or 
full-duplex operation. An AC adapter is 
included for the package price of 
$199. 95. Circle 558 on Inquiry card. 
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ADDS Enters the Business 
Market with Modular 
Computer Systems 

Applied Digital Data Systems Inc, 100 
Marcus Blvd, Hauppauge NY 11787, has 
developed a modular microcomputer 
system for professional offices, agencies, 
re la il stores, and other small businesses. 
The basic system, Multivision 1, con
tains an 8085 microprocessor running at 
5 MHz, all input/output (110) and con
troller circuitry to operate the dual 
5-inch floppy-disk drives, and a stan
dard display terminal. Multivision 2 
adds an 8-inch Winchester disk drive 
with either 5-megabyte or IO-megabyte 
storage. Multivision 3 supports up to 
four display terminals with up to 256 K 
bytes of programmable memory and 
three more terminal ports. 

Some of the features of the central 
processing unit include: 256 bytes of 
nonvolatile (CMOS with battery power) 
memory for soft parameter control such 
as terminal data rates, stop bits, logging 
of diagnostic data, and applications use; 
direct memory access (OMA) capabilities 
for 1/ 0 to memory, memory to 110, 
and memory-to-memory transfers. The 
unit also features 64 K bytes of dynamic 
programmable memory. All peripheral 

The µ68 System X 
Microprocessor 

Based on the Motorola 6800 
microprocessor, System X was designed 
for technicians, engineers, and scientists. 
It can be used as a training system, or as 
a development tool by designers for cir
cuit designs and interfacing for industrial 
control and softwa.re development. The 
unit includes an 86-pin card edge con
nector for the microprocessor board and 
ano ther connector for the memory 
board and lab series board. It features 
total compatibility with the Motorola 
EXORcisor bus. The price for the system 
is $775, and it is available from ASCI 
Marketing Group, Suite 101, 27439 
Holiday Ln, Perrysburg OH 43551 . 

Circle 514 on Inquiry card. 

and interrupt control uses 110 hard
ware. 

ADDS produces a CP / M-compatible 
operating system, a BASIC compiler and 
interpre ter with ISAM capabilities, 

Single Board 
Microcomputer Uses 6809 
Processor 

The MIKUL 6809-3 is a single board 
computer that utilizes the Motorola 
MC6809 processor. The card includes 
two 6821 peripheral interface adapters. 
one 6840 programmable timer module, 
one 6850 asynchronous-communications 

5-100 Mainframe and Z80 
Board with 64 K Bytes of 
Memory 

CMC Marketing Corp, 10611 Harwin 
Dr, Suite 406, Houston TX 77036, has 
announced the Model 2018 Microcom
puter Mainframe System. The system 
consists of an eighteen-slot S-100 bus 
motherboard and cabinet; a constant 
voltage transformer that provides for input 
voltages of 120 or 230' V AC; and a 

business applications software, and 
word processing software. The price for 
the three Multivision systems are $3785, 
$7995, and $U,885, respectively . 

Circle 513 on Inqu iry card. 

interface adapter with RS-232C inter
face , 2 K bytes of static programmable 
memory with provision for battery 
backup, and sockets for four erasable 
programmable read-only memory 
(EPROM). The MIKUL 6809-3 is com
patible with EXORciser and 
Micromodule buses. It is available for 
$425 from TL Industries. 2573 Tracy Rd. 
Northwood OH 43619. 

Circle 515 on Inquiry card . 

double-pole circuit breaker that protects 
the input power. Secondary voltages are 
rated at +8 VOC at 20 A and 
± 16 VOC at 3.5 A. 

The Model Z80/ 64 computer and 
memory card features a Z80 
microprocessor and 64 K bytes of pro
grammable memory, plus provisions for 
2 K bytes of erasable programmable 
read-only memory and vectored inter
rupts. The board features transparent 
refresh and phantom memory, which 
allows programmable memory and read
only memory overlay. CMC Marketing 
Corp has also developed a controller 
board for double-density floppy-
disk drives and is marketing software 
application programs for businesses. 

The price for the board is $1295 . The 
price for the desktop mainframe $695. 

Circle 516 on Inquiry card. 
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Positioning and Tracking Software for the TRS-80 
Controls Catalog Software Innovations Co, 320 

Melbourne Rd, Great Neck NY 11021, 
has a catalog of their software for the 
TRS-80. The free catalog includes games 

Measurement Systems Inc, 121 Water 
St, Norwalk CT 06854, is publishing a 
sixteen-page catalog of positioning and 
tracking-control products. The controls 
in the catalog are used in computer 
peripherals, radar and other displays, 
and to position apparatus. The products 
include joysticks, trackballs, control 
grips, and interface electronic circuits. 
Contact the company for a copy of the 
catalog. 

Circ le 534 on Inquiry card. 

and other programs for the 16 K Model 
II or 32 K floppy-disk system . 

Circ le 536 on Inquiry card. 

Programming the ZSOOO 

I 
I 
! 

I 
Programming the ZBOOO, by Richard 

Mateosian, has been released by Sybex, 
2344 Sixth St, Berkeley CA 94710. This 
book presents a detailed description of 
the 28000 and is valuable to those in
terested in learning machine-language 
programming. The book covers in
put/ output (1/0) techniques, peripheral 
components, utility programming ex
amples, addressing modes, hardware 
organization, and a complete instruction 
set. Information on the engineering and 
applications of the 28000 and instruc
tions on writing programs are included . 
The price is $15.95 . 

Circle 537 on Inquiry card. 

New Hardware Documen
tation from Ohio Scientific 

Ohio Scientific (1333 S Chillicothe Rd, 
Aurora OH 44202) has introduced a line 
of paperback manuals documenting the 
boards used in OSI 's computer systems. 
Each of the manuals, written by the 
Howard W Sams Company, contains 
schematics, labeled photographs with 
oscilloscope waveforms, integrated cir
cuit pinout diagrams, parts lists in
cluding equivalent replacement parts by 
manufacturer, and other information. 
Two books are available now: the 
TM-100 Servicing Data for Computer 
Boards 600 and 610, as used in · 
Challenger Series Superboard II, Model 
ClP, and Model C1P-MF, 36 pages, 
$7.95; and the TM-200 Servicing Data 
for Computer Boards 502, 505, 527, 540, 
and 542, as used in Challenger Series 
Model C4P and C4P-MF. 92 pages, 
$15 .95. Both books are available from 
local Ohio Scientific dealers. Similar 
books for the remaining Ohio Scientific 
systems are being prepared . 

Circle 535 on Inquiry card. 

Computer and Data 
Processing Books 

The Wiley Professional Books-By-Mail 
Division of John Wiley and Sons Inc, 
Somerset NJ 08873, has published a 
catalog of books dealing with computers 
and data processing. Some of the titles 
are Computer Networks and Their Pro
tocols. Writing Interactive Compilers 
and Interpreters, On the Design of 
Stable Systems, and An /tltroduction to 
General Systems Think ing. For a copy 
of the catalog and more information, 
contact the company. 

Circle 538 on Inquiry card. 

How To Start Your Own 
Systems House 

How To Start Your Own Systems 
House is a guide that covers most 
aspects of starting and operating a 
small-business computer company. 
Market selection and evaluation, in
dustry application opportunities, equip
ment selection, evaluation of vendors, 
becoming a dealer and distributor , 
building a sales force, effective adver
tising, shows, product pricing, and 
equipment service are some of the sub
jects discussed. The book contains 
samples of contracts, proposals, 
agreements, advertising letters, and a 
complete business plan . The book is 
priced at $36 and is available from Essex 
Publishing, 285 Bloomfield Ave, 
Caldwell NJ 07006 . 

Circle 539 on Inquiry card . 

TRS-80 Interfacing 

TRS-80 Interfacing, by Dr Jonathan 
Titus, explains a number of interfacing 
techniques that can be used with the 
TRS-80 Breadboard, a product that 
allows custom interfacing of peripherals 
to the TRS-80 computer. Schematic 
diagrams, software listings, and eighteen 
experiments are included . The book will 
enable users to acquire the tools needed 
to design interfaces and to write the 
necessary software for the TRS-80. The 
book is priced at $8.95, plus $1 shipping 
and handling. For further information, 
contact Group Technology ltd, POB 87, 
Check VA 24072. 

Circle 540 on Inquiry card. 
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Addressable PET Printer 
Adapter 

The ADA 1400 adapter drives a 
printer with an RS-232 interface from 
the PET IEEE-488 bus. The ADA 1400 is 
addressable, works with the Com
modore disk, and prints uppercase and 
lowercase American Standard Code for 
Information Interchange (ASCII) 
characters. The PET IEEE type port is 
provided for daisy-chaining other 
devices. A cassette tape is included with 
progran'ls for plot routines, data format
ting and screen dumps. The ADA 1400 
sells for $179 and includes a PET IEEE 
cable, RS-232 cable, power supply, case, 
instructions, and software. Contact Con
necticut microCOMPUTER Inc, 150 
Pocono Rd, Brookfield CT 06804. 

Circle 541 on Inquiry card. 

General ledger System for 
TRS-80 Model II 

This general ledger system features 
unlimited inherent files, a year-to-year 
comparison on the income statement 
and the balance sheet, account transac
tion summary reports for up to a year, 
and automatic posting of retained earn
ings to user-defined accounts. The Cash 
Journal provides a cumulative listing of 
cash receipts and disbursements that 
result in permanent deposit records and 
cash register listings. Reports consist of 
trial balance, income statement, balance 
sheet, and special accounts report. 
Percentages to sales and prior year 
variances are also ava.ilable. The price 
for the program is $249.95 and the 
package is available from Taranto and 
Associates, POB 6073, San Rafael CA 
94903. Circle 542 on Inquiry card. 

Tiny Switcher 
This 12.7 mm cube (0.5 inch) is an 

extremely small switching-mode power 
supply and the smallest of the iiS family 
of switchers. The iiS-A can operate from 
line voltages of 90 to 255 VAC at 47 
thru 440 Hz, and it has 2500 V isolation 
from input to output. The AC input is 
transient-protected and DC voltages are 
protected from 1.5 to 15 VDC. Applica
tions include powering low-power 
systems ranging from digital panel 
melers to smoke alarms, as well as 
charging nicad batteries. For more infor
mation, contact Microsource Corp, 7330 
Rogers Ave, Chicago IL 60626. The 
original equipment manufacturers price 
is listed at $8.89 with a minimum fac
tory order of $25 or cash/check with the 
order. 

What Is It? 
This unique item 

promises to be fun 
for the entire family . 
Designed for anyone 
between the ages of 
eight and eight and 

one-half, the unit 
comes replete with 

pieces of metal, wire, 
and a box for batteries. This specimen features a burned-out motor and two defunct 
batteries . Be the first to guess it - you win it . Send entries to Contest Editor, BYTE 
Publications, 70 Main St, Peterborough NH 03458. 

Intel Develops the 8086-2 and the 2732A EPROM 
Intel Corp, 3065 Bowers Ave, Santa Clara CA 95051, has announced the develop

ment of the 8086-2 microprocessor for the MCS-86 family of system components. The 
8086-2 is a 16-bit, 8 MHz microprocessor that utilizes HMOS lI technology. The 
2732A 32 K bit erasable programmable read-only memory (EPROM) is a fourth
generation design based on HMOS-E technology. It operates at maximum access times 
down to 200 nanoseconds. Because of the speed of the 2732A, wait-states for program 
store memory references are not necessary using the 8086-2. Bipolar bus support, 
large-scale integration peripherals. and dynamic and static memory devices usable 
with the standard 5 MHz 8086 can also be used with the 8 MHz version. Additionally, 

the 8089 input/output processor can be 
used in 8086-2 systems, acting as a co
processor in the system, executing in
put/output programs concurrently with 
the 8086 execution of the main program. 
The 8086-2 is currently priced at $200 in 
quantities of 100 and the 2732A EPROM 
is currently priced at $570. 

Circle 545 on Inquiry card. 

Circle 543 on Inquiry card. 

Memory and 	 ROM monitor containing executive com
mands and 1/0 routines. Data rates are Input/Output Board selectable in the range of 75 to 9600 bits 

R2llO is an S-100 bus input /output per second and the voltage levels of the 
(110) board with three serial 110 ports, serial 110 ports are RS-232 compatible. 

one parallel 1/ 0 port, four status ports, The price for the board is $295. For in

2 K bytes of read-only memory (ROM), formation contact Electronic Control 

and 2 K bytes of programmable Technology, 763 Ramsey Ave, Hillside 

memory . The board can be used as an NJ 07205. 

interfacing device and as a computer 

control from a terminal keyboard with a Circle 546 on Inquiry card. 
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Bell-Compatible, low
Speed Modems Feature 
Integral DAA 

Prentice Corporation is offering a 
family of modems that allow transmis
sion of 300 bits per second (bps) asyn
chronous data over the dial-up switched 
telephone network without an external 
data-access arrangement (DAA). The 
family consists of the P103J 
Originate/ Auto Answer, P113C 
Originate, and P113D Auto Answer 
modems. The modems have a standard 
RS-232C digital interface and a line 
interface defined by FCC Part 68. The 
modems provide half- or fu!l-duplex 
transmission and reception of serial 
binary asynchronous data over two
wire, dial-up telephone facilities. An in
tegral DAA al!ows connection of the 
modems to the telephone network by 
means of a modular jack. They also 
feature indicators that monitor up to 
nine conditions and parameters. The 
Pl03J is priced at $470; the P113C is 
priced at $385, and the P113D at $395 . 
For information contact Prentice Corp, 
795 San Antonio Rd, Palo Alto 
CA 94303. 

Circle 532 on Inquiry card. 

User-Programmable 
Integrated Circuit 
Controller for Stepper 
Motors 

The CYSOO Stored Program Stepper 
Motor Controller is a user-program
mable NMOS device executing 22 
separate function-oriented commands. 
When the CYSOO is in the ASCII mode 
of operation, the instructions form a 
function-oriented language. In this 
mode, parameters are entered as ASCII 
decimal numbers. The CYSOO can ex
ecute commands at once in the com
mand mode, or store a sequence of com
mands and then run them as a program. 
This feature allows program looping 
using DO-WHILE instructions and pro
gram waits using WAH-UNTIL instruc
tions. Other instructions control single
or multi-step mode operation, full- or 
half-step operation, and more. Each step 
can be triggered separately, and control 
of direction, starting, and stopping may 
be done either via external hardware or 
via software control. Control of step 
rates up to 3500 steps per second is 
possible. Asynchronous communication 
with the CYSOO may be achieved in 
serial or parallel fashion. The device 
uses a single +s V power supply, and is 
priced at $95. For more information, 
contact Cybernetic Micro Systems, 
445-203 S San Antonio Rd, Los Altos 
CA 94022. Circle 530 on Inquiry card. 

Disk-Drive Controller for 
the S-100 Bus 

Cameo Data Systems Inc, 1626 
Clementine St, Anaheim CA 92802, is 
shipping their DC-SOOS Cartridge Disk
Drive Controller for S-100 bus 
microcomputers. The controller will 
operate up to four 10 or 20 megabyte 
drives and is capable of full direct 
memory access (DMA). It can be used 
with the CDC Hawk and Ampex drives. 
Price of the controller alone is $1550, in
cluding cables and a CP/M-compatible 
software driver. Diagnostic software is 
also available. Circle 531 on Inquiry card. 

"•(, 

/ 

Protection from Power 
Surges 

This power-surge-control device pro
tects small computers as well as com
munications, medical and other elec
tronic equipment from destructive 
voltage transients. The Surge Sentry 120 
plugs into standard 120 V AC wall 
outlets to provide protection from tran
sients. In operation, the SS-120 detects 
and quickly shunts short duration 

voltage surges. The device has a 
response time of less than 1 ns and a 
power dissipation capacity of 600,000 
watts. A !ight~mitting diode Jets the 
user know that the device is functioning 
properly . The unit is parallel with the 
power line so the SS-120 will not inter
rupt equipment operation if it malfunc
tions. The suggested price is $89.50 and 
it is available from R&K Enterprises, 643 
S 6th St, San Jose CA 95112 . 

Circle 533 on inquiry card. 
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Machine Language Utility 
Pac 

The Machine Language Utility Pac is 
designed for the PET microcomputer. 
The package includes an extended 
monitor, a disassembler, hexadecimal-to
decimal conversion, screen dump onto a 
printer, a machine-code relocate, and a 
tape relocate, all written in machine 
code. Two extra programs, Renumber 
and Merge, are used with BASIC pro
grams. . . 	 +  The package comes with a combina

.:. ._. 
tion of a BASIC and a machine code (j ..~ ) program designed to relocate the utility 
pac to any amount of memory. It is. . 	 ... ·.,,

- - - . priced at $29.95 from PS Software 
House, POB 966, Mishawaka IN 46544 . 

Circle 520 on Inquiry card. 

PSYCH-UP for SwTPC 
6800 Systems Satellite Tracking Software 	 satellite, which are available from 


NASA at no cost. 
 PSYCH-UP is a program that permits
Sat Trak International produces Flex 9.0 software to be run on SwTPCFORTRAN and BASIC listing versions satellite tracking software for beginners, 6800 systems that have been upgraded are $35. The full package on 5-inch professionals, or schools. The programs with a Percom adapter module anddisks for the TRS-80 and Apple II is

allow amateur radio operators to make PSYMON monitor for 6809 operation. $48.50. The cassette version costs 
azimuth, elevation, and range calcula PSYCH-UP resolves all Flex incom$29.95. Contact Sat Trak International,tions for a one-week period in just a few patibilities without hardware modifica

minutes. Astronomers can compute the 


c/ o Computerland of Colorado Springs, 
tions. The software modification is ac4543 Templeton Gap Rd, Colorado

right ascension and declination of a syn complished using a two-drive SwTPCSprings CO 80909. 
chronous satellite and quickly acquire it MF-68 floppy-disk system. Unmodified 

by telescope. A/J that is required for in
 versions of both Flex 2.0 and Flex 9.0 

put are orbital parameters for each Circle 517 on Inqu iry card. 
 are required. These are available from 

Technical Systems Consultants Com
pany (TSC) or a TSC dealer. The pro

Inventory Control System 	 Other reports include a data base lister gram comes on a 511.-inch floppy disk 
and an end-of-year processor. A report with instructions for $29.95. Contactfor the TRS-80 writer allows users to specify unlimited Percom Data Co, 211 N Kirby, Garland 

!NV-V is an inventory-control system report formats on line without any pro TX 75042. Circle 521 on Inquiry card. 
for 32 K byte TRS-80 disk systems. It in gramming. Other features include form 
cludes an order report which gives the input , live keyboard, audit log, 
inventory items at or below the safety automatic page numbering, and 
levels along with associated order infor simulated form feed. The package is 
mation, such as the order quantity, the priced at $99, including a program disk, 
vendor code, and the total amount in a data disk, and a manual. For informa
dollars. The system also indicates tion, contact Micro Architect, 96 
priority to order. The performance Dothan St, Arlington MA 02174. 
report measures the efficiency of the in 
ventory system and the associated costs. Circle 518 on inquiry card. 

establish client files; MDADD, used toDepreciation System for 
create new asset records; MDUPDT,Small Businesses used to modify existing asset records; 

The Depreciation System is a package MDDMP, for producing formatted 
of BASIC programs written for the listing of asset files ; and MDSTAT, 
North Star disk system that provide 	 which is used to produce yearly sum
depreciation preparation aids for ac	 maries of depreciation . An average of 
counting services. The system allows 	 1300 assets can be stored on a double
users to create files of assets of past and 	 density floppy disk. 
future depreciation amounts. Standard The system is available from Business 
methods of straight line, declining 	 Computer Systems, 900 Roanoke Dr, 
balance and sum of year-digits, and 	 Springfield IL 62702, for $100. The price 
nonstandard depreciation methods can 	 includes a manual and program 
be used with the system. Some of the 	 documentation. 
programs included are MDBLD, used to Circle 519 on Inqu iry card. Circle 172 on Inquiry card. 
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Verify Saved Programs on Backgammon 1.0 for 	 display with the board represented at 
the left and playing information at the Apple Tape Systems North Star BASIC 3.6 right . Features include legal move 

The Applesoft Tape Verifier will pro GIGA, POB 1881, Chicago IL 60690, evaluation, end game scoring and 
vide either an Apple II or an Apple II has released a Backgammon 1.0 for optional display of computer move 

North Star users on disk for $15 or in a evaluations. Various playing options 
programs saved to cassette. The pro
Plus computer with the ability to verify 

listing for $10. A player can compete may be changed du ring play. Computer 
gram remains resident in the computer against the computer at two levels, or or player can double or generate dice 
as long as power is applied and the com against another player, or allow the rolls. Board positions can be saved or 
puter is in the Applesoft mode. The pro computer to play itself. Output fits created for replay, 
gram costs $20 and is supplied on an within a scrolling, 16 by 64 character Circle 525 on Inquiry card. 

Apple-compatible cassette. Contast Soft
sell Associates, 2022 79th St, Brooklyn 
NY 11214. Data Base Manager for the Advanced Statistical 

Circle 522 on Inquiry card. TRS-80Analysis for the TRS-80 
The Data Manager accepts up to ten 

user-defined fields with up to 40 
Radio Shack has available a series of 

programs designed for the analysis of 
data in business, education, medicine, 

Machine language Sorts 
characters per field and a total of 255 for the TRS-80 Model II characters per record. The program uses 

A Generalized Subroutine Facility 
government administration and other 

up to four disk drives on line, 
(GSF) is available for the TRS-80 Model II 

fields . Advanced Statistical Analysis 
for as many as 320 K bytes of 

computer. Machine language functions 
may be used with Level II BASIC or 
Disk BASIC on a 16 K TRS-80. The storage. Data Manager enables 


in BASIC through USR calls include 
 the user to create up to five "key" sort 

multi-key, multivariable in-memory 


system consists of a manual and 13 pro
grams on cassette. Some of the pro files for quick access of data . A utility 

sort; multi-key character string in grams supplied with the system are Tape program is provided to calculate the 
memory sort; USR peek and poke Data Files, Disk Data Files, Random number of records possible. The pro
capability, both byte and word, fetch Sample, Descriptive Statistics, gram also supports the uppercase and 
argument; compress and uncompress Histogram, Frequency Distribution, and· lowercase modification, and printouts 
data; move blocks of data; and propa Analysis of Variance. The package is can be programmed to inost formats and 
gate across arrays. The system can sort sold at Radio Shack Computer Centers sent to line or serial printers. 
1000 elements in six seconds and can and other Radio Shack stores and Background printing is provided for 
carry up to fifteen arrays together with dealers for $39.95. For more informa Centronics printers. The Data Base 

multiple mixed ascending and descend
 tion, contact Radio Shack Computer Manager is available from The Bottom 

ing keys. Sorts on multiple columns in 
 Customer Services, 205 NW 7th St, Shelf Inc, POB 49104, Atlanta GA 
character string sort mode can be done. Fort Worth TX 76106. 30359 . It is priced at $49 .50. 
The GSF is available from Racet com Circle 526 on Inquiry card. Circle 527 on Inquiry card . 
putes, 702 Palmdale, Orange CA 92665, 
for $50 on a disk-operating system flop
py disk . Software Package for Routines available include text with pro

Circle 523 on Inquiry card. grammable font, rotating in 90-degreePascal Programmable increments; windowing and clipping; 
Graphics Computer scaling and translation; viewport 

capability; filled polygons in solid colScreen Editor for SS-50 System ors, programmable patterns, five stan
Bus Ramtek Corp, 2211 Lawson Ln, Santa dard marker symbols, with others pro

Clara CA 95050, has introduced a grammable by the user; arcs and circles; Alford and Associates has developed a 
graphics software package written in and object overlay. Typical applications screen editing system, the SCREDITOR, 
UCSD Pascal. Called GRAPHPRO, the include business charts, process control, for operation with Smoke Signal Broad
package consists of a set of routines and plotting, forecasting and modeling, and casting disk-operating system version 
procedures designed to facilitate pro statistical analysis . The package is priced5.lX. The SCREDITOR provides four
gramming on Ramtek's RM-6114 and at $1750 for a one-time license fee.teen edit commands and, in the screen 
RM-6113 graphics computer systems. Circle 528 on Inquiry ca rd .editing mode, twenty-two screen 

operators are included. Dual-mode 
operation is provided, allowing the 
editing of source- and text-typed material The Postmaster Mailing entered automatically to the reference 

whose lines must be exactly defined. The 
 field. This provides a reference number list SystemSCREDITOR operates with 16 by 64 or for each mail list record . Other features 

24 by 80 character memory-mapped 
 Lifeboat Associates, 2248 Broadway, include a program to prepare and edit 

displays for the SS-SO bus. A manual is 
 New York NY 10024, is offering The form letters and to record-sort based on 

provided that explains how to modify 
 Postmaster, a mailing-list management any specified field using the Shell

the package. Keyboard definition, 
 system. The Postmaster includes a batch Metzner sorting algorithm. 

system input and output, and other 
 entry faci lity and an optional reference The program runs in over twenty dif

aspects are user-alterable to meet special 
 field tha t allows users to segment the List ferent disk formats with CBASIC on all 

requirements. The system is priced at 
 by code and extract records based on 8080 and 280 computers using CP/M. 
$99.95 and is available from Alford and any field. The system provides the op The price of the system is $150. The 
Associates, POB 6743, Richmond tion on an automatic "ID'' field inser manual alone is $15 . 
VA 23230. tion. By keying in a name, a ten

Circle 524 on Inquiry card. character record identifier will be 	 Circle 529 on Inquiry card . 
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Ohio Scientific Superboard II 
The first complete computer system on a board. Includes 
keyboard, video display and audio cassette interface. 
BK BASIC-in-ROM; 4K RAM. Requires power supply + 5V 
at3 Amp. 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability. u 
POPULAR ELECTRONICS, MARCH, 1979 

"The Suparboard II is an excellent choice 
for the personal computer enthusiast on a 
budgat.u 
BYTE, MAY, 1979 

Ohio Scientific C1P Series. 

The Challenger 1P. The best bargain in 
personal computer anywhere I BK BASIC-in
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B&W video display, 30 rows x 30 
columns. Upper and lower case. 1349. C1 P 
with BK RAM $399. 

Ohio Scientific C1P MF. Mini-floppy version 
of the C1 P. BK BASIC-in-ROM, 12K RAM. 
Fully expandable. 1995. C1 P MF with 20K 
RAM and OS-650 software $119B. 

Caaaettea MOMS Personal 
Add Game 1 a.oo Calendar/Address 
BASIC Tutor Series Book 128.00 

. G hl29.00 Home Control ~29• 00Funetion rap er DAC 1M . 
I B 00 USIC 

Address Book • Generation 139.00 
I Boo Baseball I & If, Golf,

Programmable • Bowling, Hockey 
1 39Calculator 112.00 .oo 

Savings Account Poker, Black Jack, 
I a oo Spades, Hear ts, more 

1 29Baseball I I a:oo .oo 
Battleship I 6.00 Tiger Tank, Space 
Bowing I B.00 Attack, Etch-A-
Destroyer I 6.00 Sketch, more 

1 29Space War I 8.00 .oo
9 

Star Trek I B.00 Star Wars, Zulu · Tiger Tank 112 00 High Noon, more 
· 12s.oo 

Diaka Monster. Kite, Three 
MOMS Education Little Pigs, Humpty 
System 129.00 Dumpty and more 
MOMS Aux File [2 Disk Set) 1 29.00 
Systems 129.00 Wh d · ·1y
MOMS Checking and Ch ii" or e~1~4~eci 
Savings Account a enger ' 

S29.00 or BP 
Many. many more software systems are 
available to you. See our catalog for 
complete listings. 

llllliiiiiiiiiiiiiiliililiilliiiiiiiiilillilillililiiiill•••••••••••••••• 


The Challenger 4P. A 4-slot computer with 
one open slot . Highly sophisticated 16 color 
video display. 32 rows x 64 columns, upper 
end lower case. BK BASIC-in-ROM BK RAM. 
200-20KHz programmable tone generator. 
AC remote interface. Expendable to 32K 
RAM and two mini-floppy drives. IB9B. 

The Challenger 4P MF. Mini Floppy version 
of the 4P. Two to three times faster tlian 
competitors. More 1/0 built-in than any other 
in its class. 24K RAM. Reel t ime clock. 
Modem interface. Printer interface. 
Foreground/Background operation and much, 
mucn more. 11895. 

Ohio Scientific BP Series. 

Challenger BP. Ohio Scientific's mainframe-
class. Personal computer. B slots with 6 
open. Cassette based with BK BASIC-in-
ADM. BK static RAM, expandable to 32K 
RAM, and dual B-inch floppy disk drive. IB95. 

Challenger BP DF. A top of the line personal
and sman business computer. 32K RAM , 
expandable to 48K. Features dual B" floppy 
disk drives. Audio output 200 20KHz. DAC 
tor voice n_eneration. Keypad interfaces. 
Joystick [ i::!) interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more. 12597. 

Freight Policies 
All orders of $1 OD or more are shipped 
freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs . 
Ohio Residents add 5 .5% Sales Tax. 

Guaranteed Shi~ment Cleveland 
Consumer Computers & Components
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ahip within 4B houra 
entitlu you to 135 of ao~were, FREE. 

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

Hours: 
Call Monday thru Friday
B:OO AM to 5:00 PM E.S.T. 
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,Otf.f 8080 SUPPORT PROMS 	 DIP SWITCHES 
3 Pas. $1.00 6 Pas. $1.10A..\_*"" O'\I 8212 $ 2.50 1702 $ 4.95 or-.. 0""0~"" 8214 4.50 2708 7.95 	 4 Pas. 1.00 7 Pas. 1.15 
5 Pas. 1.00 8 Pos. 1.20\'fl!'-\\..~· ·. _·_ 8216 	 2.50 2716-5-Volt 21.95 

8224 3.25 2758 27.95 
8228 5.95 ZIP DIP 11 SOCKETS 
8238 6.25 16 Pin $ 5.50 

EPROM ERASER 8243 7.95 DYNAMIC RAMS 24 Pin 7.50 
8251 6.95 4116-250ns 8 for$ 59.95 40 Pin 10.25 

Compac~ durable EPROM Erasing 

Lamp wilh qualily UV source. Fea 8253 19.50 2104/ 4096 3.95 

tures a special safely lock to pre 8255 5.95 4027-4-250ns 3.95 
 MOTHER BOARDS 
vent accidenlal exposure. Erases up 8257 	 17.95lo 4 devices (2708, 2716, 2732, 6 Slot Bare Board $22.45 
1702A, 5203Q, 5204Q, elc.) simul 6 Slot Kit 47.45STATIC RAMS 
taneously within 20 minutes. Con USRT 21L02(450) $ 1.25 12 Slot Bare Board 37.45
ductive foam lines maintains ex· 
posure distance of one inch. 82350 $ 7.95 21L02 (250) 1.50 12 Slot Kit 87.45 
7% x 2!/e x 2. 2114L (450) 4.99 18 Slot Bare Board 57.45 
UV-4/20 $68.95 UARTS 2114L (300) 5.20 18 Slot Kit 127.45 

TR 1602 B $ 3.95 4044/5257 (450) 7.50 
MICROPROCESSORS TR 1863 5.95 4044/5257 (300) 9.25 

Z80A $ 13.95 RS 232 - CONNECTORS 
6502 11.95 DB25P - Male Plug$ 2.95 
8035 19.95 DISC CONTROLLER CRYSTALS 08258
8080A 7.95 1771 $ 26.95 4 MHZ $ 3.95 Fernale Socket 3.60 
TMS 9900 29.95 1791 37.95 14.318 MHZ 3.95 DB25C - Cover 1.50 

100% 90 DAY MONEY BACK GUARANTEE ON ALL ITEMS SOLD 
SEND $2.00 for 1980 CATALOG 

TERMS OF SALE: Cash, checks. money 0tders. VISA. Master Charge. Minimum order S 10.00. Texas residents add 5% sales laic. Minimum sh•pp•ng and 
handling charge S2.50. COO orders add $1.15 COO fee. U.S. lunds only. O&B rated firms call lor open account Universities and computer clubs call for 
discounts. 

DAL-COMP MIO DIV. 2560 ELECTRONIC LANE, SUITE 108, DALLAS. TEX. 75220 • (214) 350-6895 

Circle 200 on Inquiry card. 

~up TO 25°/o OFF 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

Visit our new Store at 20tlt & Walnut, Pllifa., PA 

II 

AEG. 

ITEM PRICE 

$619.00 
$849.00 
$299.00 

$ 49500 
$1599.00 
$1595.00 
$1296.00 

Memory K1H16Kl r RcC •NSIALLATION S 149.00 
Verbllim 0 1skelles ea. s 595 

3 s 17 89 
10 s 59.00 

c -1 oc1nene1 5 s 4 95 
25 s 2475 

Paper (91r> · • 11 lantolo. 
3500 SlleetSI s 35.00 

NOW OPEN 

VA DATA 'S Computer 


Repair Center 


OUR 
PNCE 

$575.70 
$789.60 
$278.00 
$ 38500 
$1175.00 
$1400.00 
$ 995.00 
s 118.00 
s 495 
$ 1200 
$ 3700 
s ~so 

$ 18 75 

s 29.95 

TRS-80 MODEL II $3626.00 
• 64K RAM 
• 1fJ MEG DISK 


V R D•t•'• 1st Drive 

ADDITIONAL DISK DRIVE (1Sn $1069 50 
ADDITIONAL DISK DRIVE (2ND + 3RD) $ 558.00 

BUSINESS SOFTWARE 
Model II 

Payroll $199.00 
General LEDGER $199.00 
(inc. AP, AR, etc.) 
DATA BASE 
MANAGEMENT 
SYSTEM $249.00 $149.00 

Documentation only (each Package) $5.00 

GENERAL SOFTWARE 
40 tk. NEW DOS+ 35 tk. 

$99.00 $110.00 
Electric Pencil Tape Disk 

$99.00 $150.00 
Upper/Lower Case Conversion 

Tape $19.95 Disk $24.95 
Diagnostics Tape/Disk $34.55 
Household Inventory Disk $19.95 
Loan Amortization Schedule $19.95 

There are new developmen11 every day
writ• or call for the l•t•at lnfonn•llon. 

W@ata 
""" 
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----i:...-Mt~~aTM ~lm[QlE[Rl 
Immediate response to your orders (verbal or written). Phone (213) 371-1660 

Cromemco System Three FEATURES ... 
e Z-80A Micro Processor e 64K RAM 
• Dual 8" Double Sided Disk Drive easily expan

dable to 4 Drives e RS232 and Prinfer Interface. 
CALL FOR OUR PRICE 

Cromemco System Two FEATURES ... 
e Z-80A Micro Processor • 64K RAM 
e Wangco Drives e RS232 and Printer Interface. 

CALL FOR OUR PRICE 

.SANYO 9"MONITOR Apple II 
A Superb 
Black and 
White TV 
Monitor 
that can 
be used 
with most 
Computers 

OUR 

/ -:# 

PRICE $185 

Z-89 Computer System: 
includes: Z19 Display. a bui lt in 
SY, " Floppy Disk. 2 serial ports. 
and 16K of memory. 2295.00 
48K Memory version 2595.00 

Z-19 has a ZBO Micro processor . 
Numeric Keypad and 8 function 
key $895.00 

personal 
computer. 
We have a 
complete stock 
of different 
Software for 
the Apple II 

All Apple and Apple related products ... 
20-25%OFF list price 

OYSAN DISKETTES THE CADILLAC OF THE 
FLOPPY DISKS AT LOW LOW PRICES 

8" (Box of 10) 3740/ 1 sgl side / sgl density $4 .00 ea. 
5" (Box of 5) 3740/ 1 D sgl side / dbl density $6.50 ea. 
104/ 1 Soft sector or 107I1 10 Sectors 
or 105/1 16 Sectors $4.00 ea . 
For each 2 boxes of 8" or 4 boxes ol 5", you get one 
plastic storage case  but hurry supply is limited. 

Plastic Floppy Disk Holder 
Plastic Floppy Disk Holder 

' . .. . . . . ....- . . . 
' . . . .. ~ 

ATARI 800 b~~g8f~r System 
Packed with: Computer Console, Basic 
Language Card, Education System 
Master Cartridge, Cassette Recorder, TV 
Modulator, SK Memory (expandable to 
48K), Power Supply & all Books and 
Manuals $849.99 

ATARI 400 Personal Computer
, I 1 System for less 

Packed with: Computer Conso.le, Basic 
Language Cartridge, Power Supply, TV 
Modulator, and all Books and 
Manuals 
ATARI Progrem Recorder 

ATARI sonwore, Rom1, C11HllH 25% off hsl price 

AT ARI Expenoton Memory SK Module 99.99 
16K Module 169.99 

System B is a Z-80 based microcom
puter with over 630,000 characters of on
line storage and is capable of handling 
standard accounting or special com
putations of any small business or large 
company department - even scientific 
calculations In a technical environment. 

Call for Our Price 

I16K RAM setof8 41 16's250ns orbetter $65.00 

~~sw~~~~~~~hootn~o~ti;~;. -----------~~~~~~~-M~~~~,~.~~:~,~~,~.~~.~ 
VISA and MASTER CHARGE WELCOME. Allow .2 weeks for cashiers 
check to clear, 4 weeks for personal checks. Add 2% for shipping and TM 
hand ling. Calif. residents add 6% sales tax . (Sorry, no C.O.D.) BUSINESS WORLD 
U.S. and International dealer inquiries invited. 15818 Hawthorne Boulevard 

Lawndale. California 90260(213) 371-1660 
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a§:= CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank add ressing 2114's. 
PCBD .. .. .........$ 26.95 Kil 450 NSEC ....$249.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regula· 
tors . All S-100 buss funclions labeled, gold fingers. 
PCBD .. .. ........ ............. ......... ... ........ .................. $25.95 

PT-2 PROTO BOARD. Similar lo PT-1 except set
up to handle solder lail sockets. PCBD .. . $25.95 

CCS MAIN FRAME. Kit (S-1 00) ..... .. ............. $349.95 

APPLE EXTENDER. Kil .. ........ .. ................... $22.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kit .......... ..... ..... .............. ......... .....$275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
Kit ... ............... .................. ........ ......... ............... $350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
771 0A. Kil ............. ... ........... ...... ..... ... .. ... ... ... ... $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kit ..... ..... ..... ...... .......... ........ .... ....... ..... $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSl'iJ 
PB-1 2708 & 2716 Prog ramming Board with pro
visions lor 4K or BK EPROM. No exlernal suppl ies 
req uire texloo l sockets. Kii .................... ...... $129.95 

CB-1A 8080 Processor Board. 2K ol PROM 256 
BYTE RAM power on/ res! Vector Jump Parallel 
port with status. Kit .... $129.95 PCBD ........ $30.95 

VB·3 80 x 55 VIDEO BOARD. 
Graphic included .... .......................................... TBD 

10-4 Two serial 1/0 ports wllh full handshaking 
20/60 ma current loop: Two parallel 1/0 porls. 
Kil .. ............ ..... . $130.00 PCBD .............. ...... $26.95 

VB-18 64 x 16 video board, upper lower case Greek 
composile and parallel video with software, S-100. 
Kil ................ .. ..$125.00 PCBD .. .................. $26.95 

CB-2 Z80 CPU BOARD. Kil ...................... ..$185.95 

AIO APPLE SERIAL/PARALLEL ..................$159.95 

ALL OTHER SSM PRODUCTS AVAILAB LE 

( WmC'/;nc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 
wllh CPM '" (nol included). PCBD ..... ..... ..... $42.95 

FPB-1 Front Panel . IMSAI size. hex displays. Byte, 
or Instruction single step. PCBD ............. ..$47.50 

MEM-1A BK x 8 fully buffered. S-100, uses 2102 
type rams. PCBD .. .............................. .. ............ $25.95 

QM-1 2 MOTHER BOARD, 13 slol, terminated, S-100 
board only ........... ........... ............. ........... ...... .... $34.95 

CPU-1 8080A Processor board S-100 wllh 8 level 
vector lnlerrupl. PCBD .................................... $26.95 

RTC-1 Reallime clock board. Two independent ln
lerrupls. Software programmable. PCB0........ $23.95 

EPM-1 1702A 4K Eprom card. PCBD ............ $25.95 

EPM-2 2708/2716 16K/32K EPROM CARD. 
PCBD .... ............... .................................... .... .......S25.95 

QM-9 MOTH ER BOARD. Short Version of OM-12. 
9 Slols . PCBD .................................................... $30.95 

MEM-2 16K x 8 Fully Buffered 2114 Board 
PCBD ...... .. ......................................................... $26.95 

PTB-1 POWER SUPPLY AND TERM I NATOR BOARD 
PCBD ..... .. ........... ........................ ...................... $25.95 
IOB-1 SERIAL ANO PARALLEL INTERFACE. 
2 parallel , one serial and cassetle. 
PCBD ............. ...... ............................................. $26.95 
2708 ... ........................ $9.49 2114 (200 NS) low pwr. 
2114 (450 NS) low pwr. 5.99 ............................ $6.99 

APRIL SPECIAL SALE 
ON PREPAID ORDERS 

(Charge c;:ards no! Included on thl$ olleJ) 

10-4 LAYOUT REJECTS. One simple change. 
PCBD ....................... ... ...................... .......... -... $20.00 
SK x 8 RAM. Fully buffered. 450 NSEC assembled 
and tested . ...................... .. ................... .. .......... S99 .99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 wilh MIKOS •7 16K ram 
wllh L2114 450 NSEC .................. .......... .. .. .. $249.95 
MEM-2 with MIKOS "13 16K ram 
with L211 4 250 NSEC ............ ...................... $279.95 
MEM-1 wllh MIKOS "1 450 NSEC 8K 
RAM ... .... ........ ... ................. ... ..................... ..... $119.95 
CPU-1 wilh MIKOS " 2 8080A CPU ............$ 94.95 
QM-12 wllh MIKOS "4 13 slot mother 
board .. ................................... .. ............. .... ........ $ 89 .95 
RTC-1 wllh MIKOS " 5 real lime clock ........$ 54.95 
EMP-1 wilh MIKOS =10 4K 1702 less 
EPROMS ........................ ......... .. ... .... ......... ..... ..$ 49 .95 
EPM-2 wllh MIKOS : 11 16·32K EPR OMS 
less EPROMS ........................................... ..... $ 59 .95 
QM-9 with MIKOS •12 9 slot mother 
board ... ................ ............ ........... ...... ........ ...... $ 79.95 
FPB-1 wllh MIKOS " 14 all parts 
for fronl panel .............. ........................ .......... $134.95 

MIKOS PARTS ASSORTMENTS ARE All FACTORY MARKED 
PARTS . KITS INCLUDE All PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK· 
ETS INClUOEO. 

U&JO~@~
NOTE: pHONE 
NEW ADDRESS ANO (415) 726-7593 

P. 0 . Box 955 • El Granada, CA 94018 
Please send for IC, Xlslor and Computer parls list 

VISA or MASTERCHARGE . Send accounl number, ln t1111b1nk num 
ber, explrallon dale ind s lan your order. Appror. postage wlll 
be added. Ch eck or money order wlll be sent post pa id in U.S. 
If you are not a rt&:ular customer, pl ease use cbarae, cashie,·s 
ctleck or pos tal mone' order. Olhe:rwlse there wH I be 1 tw e>
weelt delay for checks to cteu. Catlf. res ldenl'S 11dd 6% 11~. 

Money back 30·di)' guaran tee. We CMnol accept re lurned fC's 
that ha~e been s.oldered to. Prices 'Subjetl i o c: han1e w\\hout 
notice. $10 minimum arder. $1.SO servi ce char1e an Dfdln 
less thin $10.00. 

MICROBYTE 
CERAMIC 16K RAM BOARD 

•S-100 COMPATIBLECAPS 
• 4K BANK ADDRESSABLE.1 @ 12 VOLT •EXTENDED MEM ORY 

MANAGEMENT10C each • NO DMA RESTRICTIONS 
or •ASSEMBLED &TESTED 

• RUNS AT 4 MHZ 
100/$9.00 $265.00 

11542·1 KNOTT ST. 

GARDEN GROVE, 


CA 92641 

(800) 854-6411 

(714) 891-2663 


I MICRO BYTE 
32K RAM BOARD 
•S-100 COMPATIBLE 
•BANK ADDRESSABLE 
•EXTENDED MEM ORY 

MANAGEMENT 
•B·BIT OUTPUT PORT 
•ASSEMBLED & TESTED 
• RUNS AT 4 MHZ 

$540.00 

IMSAI CONNECTORS 
100 PIN-SOLDERTAIL 

$2.75 each 
or 

10/$2.60. each 

4116's 
(250NS) 

ADD-ON MEMORY 

FOR APPLE, TRS-80 


HEATH, ETC. 


8 for $70.00 

74L $244 
OCTAL BUFFER 

$1.75 each 

8251 
U-ART 

$5.00 each 
REGULATORS 

320T-5 ...........90 
320 T-1 2 . . . . ......80 
340T·5 . .. . ... . . ..75 
340 T-12 ..... . . . ..65 
78H05 . . ....... . 5.00 
78L12 .. ........ . . 30 


1· 24 
APPLE SOFTWARE APPLE II 14 PIN .14 

DISK DRIVE & INTERFACE 16 PIN .15 BY S.T.C. 
(1) SHUGART SA400, 18 PIN .19 MAILING LIST

WITH CABLE $395.00 W/MANUAL ...... $34.9920 PIN .26 450 NANO SEC. 
'WITH OPTIONAL 24 PIN .33 MAILING LISTE-PROM INTERFACE CARD W/PHONE OPTION $40. 0028 PIN .37

$495.00 40 PIN .45 INFO·OATA BASE$8.50 each 
MANAGER PROG . $100. 00(All SOCKETS ARE TI N) orLOBO 
INVENTORY PROG 
W/ MANUAL . $140 .008/$60.00SA800 g~~~E I" I" I2716's

INSTALLED IN DUAL ORDERING INFO TERMS
CABIN ET W/PWR SUPPLY 2K x 8 E-PROM WE ACCEPT CASH. (1) DRIVE INSTALLED NAME , ADDRESS, PHONE CHECK MONEY ORDERS .$ 750.00 5-VOLT ONLY SHIP BY : UPS OR MAIL VISA & MASTER CHRG .

SHIPPING CHRG: AOD(2) DRIVES INSTALLED (U S. FUNDS ONLY)
$1.75 UP TO (5) LBS .$1250.00 $35.00 each TAX: 6% CALIF. RES . 
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JRUCKLOAD 
SALE 



lOMBy 
DRIVEFLOPPY SYSTEMS $3300 

8" Siemens FDD120-8D 

All Siemens options In· 
 s. 100eluded In this drive 

may be configured hard 
 DMA 
or soft and single or CONTROL 
double density. we find 

this to be an extremely 

reliable drive. $430.00 SOFT. 


Fully Shugart compatible. WARE: POWER 
UNIT- · 5~" BASF Magical Miniature Mini 

drive only 2/3 the size of others $395.00 
Is reliable and duroble and quickly OS-1 (see opposite page) 

gaining In popularity with our Call for up to the minute pricing

customers. Single or dual density , 	 on S-100 DMA controller, LSl·ll For the first time in something like 10 years,fast access times $259.00 

controller,cabinetry, etc. 	 a new STANDARD in removable media has 
Tarbell••• single density, A&T, $265 evolved. Selected by Datapoint, and others 

$265, kit, $179. A&T $219 w/ who have not yet announced, th is drive isr-iiiiii purch. of 2 drives. Tarbell double PS: OS-1 runs on the TRS-80, and can beautifully simple and easy, if not trivial to
density, OMA, $399. Delta Double transform it from a toy computer to a maintain. 920kBy/sec. transfer rate, 3600 RPM
density, $399. Mlcromatlon double real business machine Ill 39 lbs and only 125 Watts.
density w/programmable UART for 


RS·232 port $495. Sorrento Valley single density for Apple, $399. 

- Cable Kits For 8" Drives with 

·;. 1O' 50 cond. cable and con11 
ectors. Als9 power cable and 

_,~ ' connecto(s. Flat cable assem 
--'~./ If vou wish. For one drive 
W.J'lr 27.50, two 33.95, three 38.95 

Cable Kita for 5 'I•" Drives as atiove, but 34 
cond. For one drive 24.95, two 29.95. 

"Power One" Model CP206 
Power Supply adequate for 
at least two drives. 2.SA/24 V 
2.5A/5V, 0.5A/·5V beautiful 
quality. $99.00 

CABINETS for FOD120 and 
801 R drives, or CP206 supply. 
Matte finish In mar resistant 
black epoxy paint and stack· 
ing design 29.95 

a DISKETTES 
(Mrx, Verbatim, 
Georgia Magnetics) 
8" $39.95/10 
SW' $34.95/10 

STATIC RAM MEMORY, S-100 

32K · $549.00 16K · $349.00 

«BACK TO SCHOOL» 
KEYBOARD SPECIAL 

CHERRY "PRO" Keyboard $119.00 

Streamlined Custom Enclosure $34.95 

BOTH ONLY $134.95 !!!!!!!!! 

Daisy Wheel Printers 


Electrolabs 
POB 6721, Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex: 345567 (Electrolab Pia) 
Visa MC Am. Exp. 

ESAT 2008 
Bl-LINGUAL 80x24 
COMMUNICATING 
TERMINAL 

Scrolling, full cursor, bell, 
8x8 matrix, 110 - 19,200 
baud, Dual Font Appli
cations. Arabic & Hebrew, 
Multilingual Data Entry 
Forms Drawing, Music, & 
Switchyards. $349.00 

TELEVIDEO 9128New! 	 - Upper & lower case 
-Adjustable baud rate 
-Sox 24 
-Editing capabilities 
-Printer port 
-Second page memory & 

much much more 

TELEVIDEO 92DC 
-Same features as 9128 

PLUS 
-Line & character Insert/ 

delete 
-Special function keys 

"Won't Let Go" 

Low Profile 

(0.75/lOOO's) 

8 14 16 18 20 22 24 28 40 

Gume Sprint 3'\45 
PRINTER (factory warr.) $1499.00 
POWER SUPPLY (Boschert) 349.00 
(shown mounted on rear of printer) 
COMBINATION SPECIAL $1699.00 
Cases available......... . 200.00 

S-100 interface card...... 149.00 
DATA DISPLAY MONITORS 

Used 12" Sylvania mon

itors. Composite Video, 

IS MHz, 120VAC. Re

built with NEW P39 

anti-glare tube $119.00 

New P4, 109.00, used 

P4 79.00. 

U.fvc model, 10/$300.00 

"OEM STYLE" as above, 
will fit any case. (Both 
versions serviced by quaJi. 
fied tech). Identical to 
above but subtract $12.00 

Televideo 9128 Televideo 920C 
($860.00) ($1020.00) 
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150.00 I!!!!!!~~~~~~~~ 

H§.r.9RblCS
for B&W and Color Imaging and Graphics 

Ligh t pen, A-0, 0-A, TV synchro (needs no time base 
correction or adjustment with anything between ran
dom Interface & NTSC commercial standard ). T. V. 
single frame grabber ("snapshot"). Up to 1 Byte of at· 
tribu tions per pixel. 

lSl-100 & S-100 applied to: 
Graphic Presentation  such as computer generated animation & ot her 
Q_r aphlc d isplays up to 256 colors & up to 256 b&w gray scales. Image
Analysis  using built-In FRAME GRABBER, for medical lmape en
hancement, contour analysis, & pattern recognition. Commercial 'fV 
Tilting & Advertising  using synchronization capablllty. Interactive 
graphics  using light pen accessory. 

BASIC CONFIGURATION 
LSl-11 $1995. S-100 $1265. 
For TRS-80/Exidy Add $595.00 
Incl udes: Data Board· 32K (480 
x 512 x 1 p ixel) D·A 16 level video 
generator. Video Synchronizat ion 
Circu itry. Address Control & T im
ing Board. 

FEATURES - HIRh speed. OMA 
or 2KBy window memory mapped Interface. 
Full NTSC commercial color capability. Low 
power consumption. Excel/en ~ Software 
Options  Accessories  Software 
Optio ns inc lude: light pen, auxilllary outputs, 
text mode, memory and much more. Acee~ 
sorles Include: b&w and color cameras and 
monitors. Software: "Plot" 20 or 30, 
"Tiltln gu, "Contou r'', "Image Enhance
ment", ''Vector Curve Generation", 

Call for price and details 
• c PM and ··UNIX 

trademarks of Digi tal Research and Western Electric respectively. 

Circle 207 on Inquiry card. 

CP/M* Source Code - FREE! when y ou purchase "OS-1" 
Electrolabs' new operating system for the Z-80 designed to have exactly 
the appearance of UNIX**, including virtual 1/0, "set TTY", a tree and a 
shell, filters and pipes PLUS total compatability with CP/M software! 

If, (Because OS-1 is truly a comprehensive 
" OS", and not merely a file handling 

- FEATURES "DOS",we have changed the name 
from "Superdos" to "OS-1")0S 1 

VIRTUAL 1/0 ·copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk ..• etc., etc. 
No messy 1/0 routines to write, & no awkward transfers. 

SECURITY · 9 modes of file protection. user and login protection. 
MU LTl -USER · up to 256 passwords. (non-simultaneous users) 
16MBy F \LE SIZE · but no limit to no. of d irectories per device, thus 

allowing EASY implementation of gigantic storage devices. 
" SET TTY" · for printer or crt : tabs, page w idth, buffer, cursor, UC/ LC, 

fonts, formfeed, arb itrary control characters etc.• etc. 
"LOGIN" - automat ically executes user selected programs and "set TTY". 
OCCUPIES 12KBy ·only 50% larger than CP/M, but 500"Ai more features. 
CP/M & COOS COMPATABLE. your library is guaranteed to run! 

<( Na turall y, we are not giv ing away the ve rs ion of CP/ M written b y 
Digi ta l Research, Please pardon our pun, but they might objec t. 
What we ARE giving you Is a greatly enhanced version of CP/ M 
which resides on OS-1 , and allows the use r of OS·1 to run any and 
all of his p rograms, packages or system util ities which are already 
runn ing on CP/ M. We give you the source code at no charge so 
that you may modify any part of the CP/M to suit your ow n sys
tem requ irements. At no charge, you also receive the enhancement 
a llowing 4MBy files instead of 256K.) 

OS-1 (with debugger, linker and screen oriented editor 
Update service, per year ............•.......... 
Symbolic Debugger ......................•.... 
MACRO-Assembler (Creates relocatable code) ..... . 
"C" Compiler ....•..•....................... 
FORTRAN Compiler .................•....... 
BASIC Compiler (very fast) ................... . 

$199.00 
29.00 

150.00 
660.00 
100.00 
350.00 

_....J' PAPER TIGER 
I OS MODEL 440 
- 8 Software Selectable Character 

Sizes 
- Parallel & Serial Interface 
- 98 ASCII Character set, upper 

& Lower case 
- Forms length control 
- Tractor Feed $949.00 
Graphics option with 2K CRT 

screen buffer add $199.00 

DYNAMIC DEVICES MODEM 
- Acoustically coupled modem 

assembly set 

- Asynchrous 0-300 Baud 

- Switchable originate or answer 


modes 
- Operates full or half duplex 


mode 

- 15 minute assembly $149.95 

SPRINGTIME IC SPECTACULAR 2732 95.00 
(While Supply lasts) 4116 (set of 8, 16K, mem- 8748-8 49.00 

MEMORY & EPROM ory expansion for TAS-80, 8755-8 49.00 
2114 $ 5.99 Apple, Exidy) $69.00 CPU 
2114-2 6.99 2708 
pd 411 2.50 2716 
2107 2.00 2516 

ELECTROLABS 

POB 6721 Stanford, CA 94305 

415-321-5601 800-227-8266 

Telex: 345567 (Electrolab Pia) 


MATCHMAKER TECHNOLOGY 
..... SORCERER 

TURNKEY DISK SUBSYSTEMS .,...TRS-80 

DISK IS 
IN!!! 

.,...APP/£ 

.,...HP/8 

.,...PET
For thOH whO W'IU\ IC •vokf 1h• 
aigvt.-it• tum, fuu.i"9. irritill ion, .,,. 
ngyu'c.o 11c... ol as~mbUng vour 
awn wbtytHm, plug in a,nd GOil! 

APPLE 
FEATURES: 
- 2 8" Floppy DISK DRIVES ISinglo S ided) 
- Color Coord inated Cabinet wi1h Power Supply 
- Expanded version o f APPLE·DOS 
- Sing le Demitv Disk Contro lle r 
- Full Cab ling, Connec·tors + Oocumenutlon 
- Assembled and Tested 
- Plug In ond GOlll 

OPTIONS: 

- 2 B" Double Sidl!d Drives (In place o f Single Sided) 


- 16K ln lernal Memory Expansion Kit 69.00 

PET 
Pnces and specifications wmc as fo r APPL E ucept 
PET Operates via PET-DOS 

TRS-80 
Prices ond specificatio ns same as for SORCERE R with 
following exceptions: 
- Expansion Interface necl!Ssary 
- Spaca for up to 48K plug-in dynamic memory on 

Con troller Card 
- Softwif~ package as abovo 

ANOTHER Fine Product brouftiC to you exclusiv1ly by lM folks a t: 

In California: 4 15-3 21-560 1 Worldwide: 

Ouulde C.I: 800-227-8266 T LX : 345567 Electrolabs PLA 
Electrdabs 

POB 6721, Stanford,Ca. 94305 
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B.95 6502 6. 25 
35.00 ~~gA 9. 95 

12.05
35.00 8080A 8. 99 

8085 22.00 
8741 79.00 

FLOPPY CONTROLLERS 
1771 $26.95 
1791 37.95 
Pd372 39.00 

MISCELLANEOUS (CALL US!!) 

SORCERER 
FEATURES: 
- 2 8 ' ' Single Sided Floppy Disk OnvH 
- Single ond/or Oooblc Den<t:il'Y 
- Co lo r C0<1rdlna 1~ Cabinet with Powttr Supplv 
- Full RS·232 Interface 
- OS· 1 Disk Operoning System IFully CP/ M 

COml)itiblel Cl"/M lo• r•ol•u.t.O t! • a..<'t\ld~ • ' D~llll•l lll ...u u •111 

- Full Cabling, Connectors+ Oocumcn1ation 
- Assembled and Tesu~d 
- Onet S·1 00 Slot available fot Memory Exp1msion 
- Plug In and GOl 11 

OPTIONS: 

- 2 8'' Double Sided DrlYes (to place of SfngfoS idodl 


- 32K Dynamic RAM Memory Boord, Assembled 
and Tested 

- 16K 0111 rlilmic RAM ln1ernal Mll!mory Expansion Kii 
$ 69.00 

- Deluxe Bu1iness Software P"'tkagO lrttludas: 
C BASIC 

WO RD PR OCESSING SOFTWARE 

INTERACTIVE " Big 4": 

Gen1mst Ledger , Accu.. Payable. Accts. Rll!c:. 
and Payrol l 

- 10 M8Y RemOY<table H11d Did< - Ci11 1 for 01n:ii ts 



w 

SN1.tOON •20 

SN 7401N •20 

SN7402N .20 

SN1..o!N .>O 

SN7404N .2S 

SN741!;N .>O 

SNl"°'N 
SN1401N .2'1 

SNl«lllN .20 

SN7"41.IN .20 

SNl4l(IN .II 

SNJ.tllN .2S 

SN1412N .2S 


"' 

SNUlJN ... 
SNW4N .10 
SNUl6N .lS 
SN?UlN .lS 
SN7420N .>O 
5Nl4"21N 
SN74Z!N ·"•39 
SNl.WN .lS 
SN7425N 
SN70FiN .19 "" ,,.SN7'2lN 
SN74JtN 
SN74JON ·.Ill" 
$N14)2N 
S N74llN ·" 
SN7431N ·..." 
SNHl9N 
SN1"4N ·" 
Sf'tl14UN ..."" $N1442N ... 
SN1"3N ... 
SN7~N •15 
SN144SN .15 
SN""6N ... 
SN74t1N ... 
SN1441N .1'l 
SN1450N .20 
SNHSIN .20 
SNUSlN .20 
SNUS4N .IO 
SNJ.fistA ,,. 
SN7"60N .20 

c°"""
CO<Qll ·" 
c°""' ·" 
C0400fi 1·.1'" 
C"""11 
C0400! ·..." 
CtMOID ... 
CCJ.tOll ,,.CD.fi012 ·" 
CotOIJ ... 
CDtCJ.14 J.l! 
CDeOIS tl9 
CD401S ... 
CDtOl7 1.1' 
CO.Oii ... 
CD401'11 ... 
Cl>'ll20 U9 
CO<OZI I.JI 
CD<llZ2 1. 19 
CD0023 
c°'"" ·.1'l"' 
CCMOZ .2l 
C°"1'6 .... 
c"'°" ... 
7"4CCO 
l4t02 "' 
74C04i ... 
'""" .J! 

... "' 
74CIO 
UC 14 .... 
Uc20 
74C-~ ·" 
1CC42 ·" '-'' 
14C~I .... 
74C1l ... 
74C14 ... 
!IMC ..,. 
LMIOSH ... 
LMXCIH .IO 
LMJJICN/H .JS 
LM:EZH ... 
LM304H .... 
LM305H ... 
LMl01CN/H .15 
LMlOIC N/H I.OD 
LMJOIJH 1.ID 
LMll»K 
LMUOCN U> "'" 
LMJllN/H ... 
LMJl2H I... 
LMJUK .... 
LMlllCN/H )..50 
L.Ml19N .... 
LMl20K~ I.JS 
LM320K-S,2 l,3$ 
LMl20K·L2 l .'5 
LMl20K~l'5 l.•JS 
L MJ20K-1J l.J5 
LMl20K· l4 l.:l!i 
LM»OT-5 l .2S 
LMl20T-S.2 l .2S 
t..Ml20T-I .... 
L...Ml20T· l2 l.2S 
LMJ2DT·l5 l.'5 
LMJ20T· 11 
L.Ml20i·24 '·"J.2S 
LMJ:UK-S S.95 
LM324N I... 
LMll9N ... 
L.M:MCIK·S l.l5 
LM)4i(IK"6 l .lS 
L.M3"0K-a I.JS 
LMMOK-12 l.lS 
L M:MOK·J.S 1.15 

14LSOO ... 

7400 TTL 
SN70GN .>I 
SN7'72N ... 
SNlHlN ... 
SN704N ... 
SN7•15N ... 
SN1U6N ... 
SN1479N S.Oll 
SN7410N ... 
SN7&12N .....,SN741JN 
SN7.t!5N ... 
SNl•N ... 
SN7"'9N 1.7> 
5N7490N ......SNl~IN 
SN7C91N .... 
SN7"9lN .ll 
SNJU4N ... 
SNl-"SN ... 
SN1496N ... 
SN14'1)7N ).00 
SN14UXIN 1.2S 
SN74107N ... 
SN7410!IN 
SN74ll.&N ...."' ,)5 
SN14l22N .J! 
SN1'121N 

SNJ412.lN ... 
SN7412.5N ... 
SN741215N ... 
SN141l2N .15 
SN141lfiN ... 
SN14UlN 

SN14141N 
 "' 
SN1414]N 2.95 "" 
SN1UMN .... 
SNJ414SN 
SN14147N ·" 
SN74ltlN '·" 
SN74150N '"' 
SN14151N '·"... 
SN7U:UN ... 
SN741SJN ... 
SN74154N l.50 
SN1055N 
SN74156N "' 
SN741S7N ·..." 

CMOS 
C0<0211 ... c.,..,, 1.49 
CD<OlJ ... 
C040l5 ... 
co.... l.49 
C°""I 1.49 
C040l2 ... 
C040U .19 
CD40'4 ... c.,.... 1.1' 
C040l7 ..,. 
co.... l.:l!i 
C0404'I ... 
CD0050 ... 
CO<OSI UI 
CO«ISl 1.19 
co- • .95 c.,..., .... 

I ...c°""" ...c°""'c.,.... .J! 
co.... ... 

74COO ....l<C.. 
1.tC9D l ..IJS. 

MC9l 
 '·"1.95 
MCm l .2S """' 
74Cl51 .... 
74CIS4 3.00 
74Cl51 ........7"Cl60 
74C1SI .... 
LINEAR 

LMl«>K·UI l.J5 
LMMOK·:M I.JI 
LM34GT-S 
LM.J.llT'6 1..25 
LM.l4DT... l .2S 
LMl.C(rT·12 LZ5 
LMJ.cOT·l5 l .2S 
LMJ40T-ll l.'5 
L.MJ.t0T·24 l .2S 
LMJSIN 1.00 

'"' 

LMl10N ....,_,.
LMl7JN 
LMl17N .... 
LMJION 
LMllDCN '·"... 
L.MJllN 1.1' 
LMll2N 1.1' 
NE5CIN 1.00 
NE$10A .... 
NES2'9A .... 
NESJIH/V l.!6 
NE536T 6.00 
NES<O .... 
N£SMN .... 
NESSON .... 
NE~V .39 
NES56N ... 
Na<oO .... 
NE5620 .... 
NES&$N/H us 
NES66CN l.15 
NE5'7V/H ... 
NES1'DN us 
LM11))CN/H ,&) 
LM109N/H ... 

74LSOOTTL 

~ 
SN741'10N ... 
5Nl41'1N ... 
SN741HN l.'5 
SN7411ilN .., 
SN7.U'4N .19 
SN74UiSN .., 
SN74H6N 
SNT4157N us "'' 
SN74110N ..... 
SN141nN 6.00 
SN7411JN 
SNJ4174N I.Oii 
SNHIJSN I.Oii 
SN?411'N .1'l 
SNJ4111N 

"'' 
SN74119N ...."' 
SN74llON 
SN7411lN ·" 
SNl41S2N '·" 
SN74l..N ·...." 
SN7•185N .... 
SN74186N 9.95 
SN"l4111N l .9S 
SN14l90N '"' SN74l!HN l.2S 
SN74192N . 1') 
SN74l93N XCSS5R .20)" Ud 5/$1
SN741~N ..."' ><C5560 .200" green 4/$1
SN7419SN ... XCSS6Y . 2Q:I" yellow
SN14196N ... 0/$1 

XCS56C .200" clear 
SN,4191N 1.49 ''"$N14197N ... XC22A .700'' rec 5/$1 
SN74199N .... xcno .20)''9feen •/$1

xcnv . 20!1' yellow •/$1SN74S20D .... 
MV l DB .110'' recs •m 

SN74219N 
SN742SIN ... 
SN7421JN 2.2S 
SN742MN US 
SN14215N US 

"' 
IYPl NIWllY 

SN143MN ... MIM I Com11M111Anoclt4td 

SN74l66N ... ..... , 5 • 700I Ma111M1d 

SN70'7N ... MAN l c.ommoo C.OCl•-•td 
MAH4 Colmlon C..001-1111SN706SN ... 
MAH1G Common AtlOOl •Ql:fttl 

SN1U1JN l.!6 ""'IYSN74l'JON 1.95 

MA.lf71 CotMlan AllOdt-ttll.... ,. """'---COMmOn C.01od1t-rtoC04o010 ... 
C04011 ... ....... Commod""""'·rtlow 


MAH&<CD<On ... MAN3620 Colmlon Al!ocll-Gn."01CO<OXi -C.U-·
CO<<•ll '·" -- ~Anodl-oOrlt'IQt·" 

Cromemeo 
i n c o r p o r a t e d 

Z80-4MHz Single Card Computer 
c-.-'•S.....t-IC-•n • ~--....,. ....,.,.<' f . •-·•1.. 1u •., ... ._.,....., ... ,,• .,. ,.,.. ..,.,..., _-!-f 1• I .- I,.;.-!.·/. , ._ ----·n.ani.i""14M"ll••......_.... . t:,l'tf'l l'IMMittUllHiDll,,1.. u 
'1to•lo1.ai.aM11-~ """ ............ .,......,""ltSlU
..:. ,Jh::l1:'!!!-iJ... ' ._ ... it< ..... -- IMtl """" _,....... .....,_.__ ~ ..~" 
. ,t I 	 lf0.••••'"H.Ht._H1_1._f11ot11l~....--... 
.--......-·~ o-. ._....,_,,.Olll•ti-• ....-.. ... 
, ...-. 1.. ~c-~-- .. , -i.tollf11••lllto(Olll<Cl'll 

u .... MW l._W.-1WC-llAIK-•~•-flOM'1W""4t· r,i: ' ' ' .#:.··---- ;·.. . :::!: .. ].. ,.,. A MU.JllU .. nl 

SCC·W '"'~m•••n ... .... .... $450.00 


-

Comnw!BC.Od4-IDllQI ... Ol741J ComlNln Cl"**-·rta ~ I 630 l.'9 

MAH 4610 Common C.00.•rtdCO<OIZ .JJ 	 ,_.,"'"'""' c:am.ion Anoo.-on111111 .lOO ... ouso ....
C"'°'l ... 

MAN *40 CommonCalaodt:-or~ •oo ... DLJ38 CotnlftOllCal"Odl·t9d 110co- 1.19 MAN4110 C.OIMlllnAnoel..,ld FND10 CanmonCM;l!lldf .>SCI . 61)... 	 ·" MCl4.f!M IUS MAH47l0 Common Arloele•red ;: I •oo ... FNDJS8 COlr!mont.ltloel1 1 )57 ...''° MCl....10 14.95 MAH4140 conwaon CKllOdt· ltf •OD ... ,.HOOS9 C'.OmlaOtlt;;llllCld• .ISMCJ4411 )US MAN"810 Ca1M1C1nAnoc11'i'flaw ... fN DS0.1 Common f»IDU(fN05009 "'500 ...MC14419 .... 
M~c&tG ~moii~ll!odl ·~b ''°... ... FNOS01 Coln.-"lort Anodl tHIOSUll ... ... 

MCl4SO& ... MC144ll U.95 l.W'4 '610 Calinlon Anadl.-lflVl:-0 D ... ,....mo Cc:aim1111 AnoiX·rad )00 ... 
MCH.501 ... MAN 6630 COmmoi\ Anodit-ot"'l!I ! I "" ... 	 HOSP·l'UO COftlll'IOll Modt· IW ... 

M~lf 56'0 tom. Cl!nodt·Oltn;t·D 0 ""... ... HOSP-3-IO:l Common CDCl!ll ttd ... '·1.50"' MCl"562 ll.9S Comnan c.tnodt-orangt ~ I ... ... !io0e2·1300 it 7 sol Olol·RHDP ... 1~!6 

coo... J.95 ""'""'MCl458J .... ........ 	 ... .....,,.,, 4 :a 7 Sol 011; 1HHDP ... 1U5
~"'1ool>CQll;t 
Conwnan c:..t!Mde..otM;t "" ... .....,,.. 0w.rrll'IOI d\11¥f11t I~ 1J ... IS.00....C04510 1.39 

M.AN&HO Caim!Oftlil!Delt-rl!l-00 .... ... S082·71'0 4 :ir7Sgl DIQel-HUlllmmJll 22...Co.&511 1... """""° 	 ... 
1-~...,,.~~~~~~~....~~~~~.....~~~~~....~~~~.....,, ~::;, ·:6 ::: "-' IDCI 1NU~ 

CO.$lS .... uun~ .. ..CALCULATORC04511 I..~ RCA LINEAR 1HS23A tL2 SU)rn IN'136CLOCK CHIPS MOTOROLA " ...' l• .. " CHIPS/DRIVERSC0<520 1.29 IN~ i8 ~ " IHU31 ,, l • ,.CA'.IJIJT CAJOl2N 2.00COC566 .... MM574!i S2.95 MMSJ09 .... MCl40ILl <.95 1Nsn& 1.!io 5'!Mh .." 1NU41 ,," .. ..CA20UT l.2S CAJOll.lN ....'·" 
MCl4ClllU .. IS IH!.2-11 12 5!Dn .. 11«1"• .. ,.MMS1ll .... MMSlll 4.95l4Cl6l .... CAlOlST .... C~N ... 
MCIQilL .... utms t! SOGr.. .. 1NllBJ 50PIVlSAMP ....OM.... .... MMill2 4.9574CJM .... CAm!T 1.>s CAJQl'JN l.7> ,_.,OMU65 I.OD MMS.314 4.95 MCJOZ!P 18'.S& 2S ~ 15.r1 .DC'I UUlf.I ICICIPIVJ!iillP Ull74C17J ..... CAJ0<6N 1.30 CAlllOl' 1.>I 

OMIU7 ... MMS.3 16 .... MC30SIP l.50 1NtSI t50 7m 611 00 tN11r.i J:SOPl\'lSAMP 11074C19'2 .... CAJ<>;<N us CA3J40T l.2S 
OM.... MMS3 ll .... MC'°IGQ4"6)1.l0 1N'85.A 110 1(1tn Sn .llO 1N111f; lQ;IPl\l~.utP ...74Cl9l .... CAlO&DN l.2S CAlHiOT l.2S 

MC40NP ).95 INMIJ t SQPIV I -.MP lZl l.00 INllSI 400 Pf\l lt. AMI' )OD9J:U Neg• ·" MMSJ6! ....74C19S CAlOIOT l .2S CA.J.tOlN ... 
MC40'QP ....LEDdrlv11t I.SO MMSJIJ/1991.14.9574C922 7.95 CAlDllN 2.00 CAlGOON l... "'' MM5l0! .... CT1CIO I .... MC.toUP .... SCR AND FW BRIDGE RECTIFIERSl4C9D ........ 

l4C92' '"'"' .... - LOW PROFILE 
{TIN) SOCKETS"""' '·"' ,.,."""' 1.50 	 ..... SO-Im 

LM110N ,1') 

LMl'UN 


I pin LP .17 .Ii . IS 
14 pin LP •20 ... . ItLM723N/ H ·..." I& Pin LP .22 .21 .20 
ll pin LP .21

LMlllN I.OD 
L.Mll9N 1.19 20 pin LP . )4"' .)2 ·.lO" LM141CN/H .~ 27 pin LP .n ...L M14M4N ... 24 p in L P .:II ·.l1" LMl47N/H 21 pin LP ... ... ·".oLMl41N/H ·"' lS pin 1...P ... ... ...LMlllON ....·" 40 pin L P .6l .., .61LMl"58CN/H.S9 
MCl4aN .... 
MCJ419N .... SOLDERTAIL (GOLDI 
L~l496N ... STANDARD 
LMIS5&V 
MC170SCP l.00'·" 1·2' ..... ....Ill 
LM2UIN l.'5 I p fn SG: ... ... .ll 
L.M:2901N .... a Oln SG ... ... ... 
l..M_,N .... lipfn SG ... ... ...•
LMJDfo6N 1.49 IJplnSG .5) ... 
UJJ3'00N pc(ll).59 14 pin SG ·.1'l " ... ... 
LMl'JOSN .... 21 pin SG L IO I.OD 
LMJI09N J!ipln SG .... .... .. ..... 
MC5!61V '·"... 40 pin SG I.IS 1.59 l.4S 
IOJIO ·US 
LM154SON ... 

DISCR ETE LEDS 
MV'° ,OIS" f9d 6111 XCUI A . 190'' r•d 5/Sl 
XC209R . 125" red S/$1 XCJllC .190' ' green 4/$1 
XC20IJG . 12S" green 4/$1 

•
XClllY . 190'" Y11IOW 4/$1 

XC209V . 125" yellow •/$1 XClllC .190" clur 4/$1 
XC526R , 11$" "d S/$1 
XC$26G .115" orttn •/$1
XC526V . 115" venow 4/$1 1Ni::RA·REO LEO 
XCS2'C . 11$" clo~r •/$1 ~"X lili ' 'Xl/16" ftat 5/SI 

DISPLAY LEDS 
...i:t IYPl ,OUJUT'f' l'flli:t"' 210 .... ...... 6710 CernmonAnocll·rtd :r. I "' ..,.,. .... MAH6740 CornlflOl'lc..nDOlt-recl·DD• ..."" ...,,. ,,. MAN 61SO Common C&lllOCIHtO ~ I ... ... 

,.,. 1.95 MAN 6760 Common AllOdMlfl ...'" Ccwflmonti11100t-1et:t ·"""''"0'·..." OLTOI Col"'llllOllAtiodMed ~I JOO ·...""" "" ... Ot!O' Common-~e-rl!!CI lOO ..."" l .2S Ol707 Coml!IDll AN>cll...rtcl JOO ...,.,. ... Dlni (#Timon C:.lioot·1fll SOD l.49 
JOO ... 0l1"1 CllVNllOllA.noct·tld ... "" ,.,. ... DL1"4 ~nAooOl·tN ~ I 630 .'·"... 

I ... 0l7"7 t.cirTmonA.nod1 •fld ... 1.•'11,.,."" 

TELEPHONEJl(EYBOARO CHI PS 
AY~IOD Pu'h euuon Tetept1one Dl•ller Sll :ts 
AY-5.IJ20D 
AV ....... 
AY.S..2l16 
HOOlM 
74C9:U 
74~2) 

S:hpanory Dl•llor 
CMOS Cleek Gener•lor 
K•yboord Encocier lu keyll
Kayb~tCI Encoder Hi klll)'t.
Kay board Encoder Hi keys 
Keyboard Encodar 20 k•Yi

l4.9S 
4.'JIS 

14.95 

'·" .'·"... 
ICM704S 
ICM7205 

ICM CHIPS 
CMOS Pt1 ciwn Timer 
CMOS LED StwWJtchrnmcir 

<• .!IS 
19.95 

ICM7W Oscillalot COntrl)ller 750 
ICM7208 Seven DICtdt Coimter 1U5 
ICM7209 CIOck Gtfltfllor 6.95 

NMOS READ ONLY MEMORIES 
MCM6571 121 Xg X7 ASCII SM<td wilft G1"k 13 .SO 
MCMW4 128 X 9 X 1 tGth Svmbol & Pictt11e& 13.50 
MCM6575 12! X9 X7 Alolu Con1ro1 Cll>r Gon 13.50 

XR205 Sl.40 XR2Z<2CP I.SO 
XR2 10 4.<0 XR22!4 '-2.1 
XR215 4.40 XR2SS6 3.20EXAR 
XR320 1.55 XR1567 2.99 
XA·~ 1.50 J£2206KB 19.9.1 XIUI03 I .~ 
XR5SS 39 XR1800 3.20 Xl\41J6 1.25 
>RSS6 99 XR2206 UO XR0.11 3.'15 
XRS67CP .99 XR2207 J,85 •R419' I '15 
•RS67CT I.~ .XR220ll S.20 XIM202 3.60 
XAl31oP 1.95 XR2209 1.75 XR4212 2.05 
XR14611CN 3.65 XA2211 .\ .~ XR<SS8 .75 
•R l<A 1. gs XA2212 4.35 Xl\4739 1.15 
XRl489 1. 95 XR2240 3.45 XR'7<1 l ,<7 

IYPE YQLTS ~ ...ti 
1...., HIOPW I AMP U'l lOO

DIODES 
TYPf. VOi.Ti 'W PlllCf 1..oo.:I 21JOPN I AMP 11/IDO 
JN14& 3.3 "OOrll •noo IN41)).1 •OOPJY 1 AMP 1WOO 
1N7SI SI <&OOm •noo 1H4DOS 600 Piii ~ AMI' 111(1 00 
1N7Sl 5'S 400m 41'00 1N400fi !OOPW I AMP 1'1/ ltlO 
IH1~ 61 .tton 4fUJ) 1.H-&001 UIOOPIV I AW' 101100 
IN1$4 &.I 400rll .trlo:t Ill snoo,.,... 
1H1S1 9 D 4COl!I ..11 .00 1NU"!I lill DO 
IH19 12CI 40Drn Ul.(IO INH54 lS" -!Om 11/IOJ 

".. .... "'"' ,.4J1 00 1N4~11·~ 12 •• 

CJ60 ·~ .. 400V sal,j2Nl8'91 51 .V!i• SOLOERTAIL CJIM J~ ~ f.lJffol sea .... 
STANDARD lT!N) :••m• I.IA. .. lOOV SCA 

MDA!MIH 12:A O,i !ioO\I rw BRIOQf: Rtt:. "' 
I·>< ,.... 51>-lllO .......... tlA 6t 200V FW Bi:!INli~ IUC. "' 1.95 

t4o ln ST .n ... 
CIOMllJ6olnST , )0 .21 ,·",. .so ORS '"'~ 41100 

llpln ST .)2 ... MPS.105 )D 1N31)5.5 19 1Nl'!lllS '11111........ 
 Sill OD M.tE~ t 00 2NJ90EI24 pin ST ·..."" ... ... 	 411 OD 
'15"121 pin ST ... ... .II 111.00 'ZNl3!1 &rt DD 2N401 J J 11 OD 

l6 p in ST 1.39 1.20 L1' I.II .OD lHJ391 Sil llCt :1N40l 6/IOll 
40 p in ST I ... .... l.lO """ US PH3567 311 00 PN•241) UJ 00....."''"' I 7$ PN3568 .. II 00 PN42!i0 .., . 00 

WIR E WRAP SOCKETS •0&n 11s PnJ56!) •11.00 muoo cnoo 
ZN918 411 CXt MPS36JM !JI 00 2HU01 "1100 

I ln 00 liU'S31M 5',1 1 00 WU(I~ .c/1 .00{GOLDI LEVEL # 3 2N2219A ,.,. 2N1l21AII ....oo ,.,,,.. 411 OD 0010C 511 00 2.NUCI] 41100..... 
~ I Otl MPS31CM ~1 1 . 00 2NH09 

IO p in WW ... .6l ... ""'22PL1U< 1n oo oorns s OD mlM! ~•oo 
IC p in WW .n 
SolnWW ... ... ... 	 51100 

2NZ3&!M 411 00 MP$)]0$ 5n 00 2N~7 •1100 
llPS2369 !.ii oa 2Nl106 sn DCI :H'.SOll 4!1 00 

II Din WW ... .II :1N'245" •n oo MPS3706 511 OD ms.on «1100 
20pln WW 

16 p ln WW .a. .n·" ·."IO 

411 00 2't31tt1 S!UXI ZNU~9I.It·" L.. ... ,.,,., 	 ~ · snoo 1Hl111 SJIDCI PN51J.I sn00oo 
24plnWW 1.11 J.14 SllllO
22plnWW .... 1.)5 1.2.J '"""' 

M-rnA 6.S JINSI~ 
1511 00 nt372$A I DO Mll9 irl DO21 01nww l.'9 1.53 J.JI 2N2t:ZS '"' 

l6plnWW 1 . 2~ 	 2Hlnz 2.2'! m.moZ.I! 1... 1.1' "'EmS 	 ~· 00
40oln WW ..,. .... .... 1N30$l 2H 00 	 2N'l813 I 00 2HS41~9 31100 

2NJ'llQ.l St l DQ ?N~ 1 ""' 
15451CN 
7545.2CN 

...... 1/4 WATT RESISTOR ASSORTMENTS - 5% APACl! OJ! r£ll.~~~: CORNER 
75.cSlCN 

10 l;'l()JfM l)llttM llCH\, UCtt'1.t 	 ID pl OS 01 Cl 001~ ~ ~ ~ 
754S4CN ·..." 
7St91CN .7! ASS T. 1 Sn n ~10•••.i 19°'™ ~:o.~ Sfi~w SO PCS $1 .75 ~= : ·= ·~ ::!Y : g! ~ 
,..,ICN ... fiAC!tlM 170HM 10001-1!.' 1:"0 1>1\! l~Ow.1 JDOpl °" Gt QJ Ol2f'IF 06 05 r.. 
1S49JN .19 ASST. 2 Sta 111DDHt.1 110()1'L' 1'CIOHM ))Ol)kM J Ottl,I 50PC$ 1.75 220111 ~ GI .Ql Q.11"'1 C1!i 0$ Ot 
7St94CN ... l :tlOUll !i'!ll0.14, MQ(Jt41,! lil00t4\! 470111 os ,00:.l::t.,..~'w•cm:tllL.1 u 09 OJS 

RC•lSI ASS T . 3 ... l _? li ..... I Jh 1 u .. IO PCS 1.75 DCUmt 12 10 .07 027ml 1J 11 
RC&ll& l .2S 

Ill 
RC411J4 .... 1.l• I ... ~ ·.: .,,6-. ".11" 	 .oon 12 10 01 i>i11'1'1t .21 11 13 "" 
RCUIJ& 4.49 ASST. 4 ... .,. .... 

'·'• 1, . 50 PCS 1.75 ·:f.:i'"' :~ :~ : ~~ krn1m1 ~ ~J " 
74LS1]4} .... n , li ,. )}II )~ ~:.: 	 •lt'ti. DI,,(!) 1.unaw•s ISOUOI W4CllOAI " 
7KSl51 1.05 ASST. 5 ... ll)'lt, 1 /0~ 50 rtS 1 75 lflSV .l9 .ll .25 1 5.!35Y .0 .JJ ,zcj74LSQl 141...551 

J4LSS4 .19"'-'"" "' ·" l4L.SIS5 	 ,.,.. ..""' - i m.. J)l)J • ~~ == jl :~ ~~~ 1~ ~~ :lll 4Lso.l ·".lS 74LS'S6 1'LSl'57 I ... '·" ASST. 6 ... "'~ till... """ ""' "'°' 150l'CI 1.75 33/l!V .>I .ll .15 0125' ~I .SI .O14LS04 ... 14LS1l ·"... JIL..SltiO .... 
IM 1.1M t.!IU I.AM ' ·'"' 	 47m v .JIJ .31 .2S I IJ25V .7'J .&l .so74LSO!O 74LS74 ... 14L.SHil I.)') 

7'LSCll 14LSlS .71 14LS1U ASST. 7 5n 1.IM J.JM Hit.I ., 7M ~.6't IOPCS 1.75 1.::vv i :U :~ ~~ 1;~ 1:2 ::"' '·"l•LSOI ..."' 14LSlti ... ULS163 1.:19.... ASST. 8R Includes Resistor Assonmenls 1·7 (350 PCS.) .$9.95 ea. ..~/~:"" ' ""'"''M lL1t1110Lmc r:,',~~i'::14LSID ... 74LS11 ... 14LSl6t 
1.fi°LSl l .15 14LSIJ 7.CLSl1S l.lS 	 .orsov 15 1J ,o •112Sv 15 1J 10$ 10.00 Min. Otd1r - U.S. Funcb Only $pK ShNH 261174L.Sll ... 14L.S8S '·1.50"' 74LSl8l 2.n 	 I 01'5CIV 16 IC 11 UIS/H 16 I" 11Calif. ResJdents Add 6" S..IH T• x 1980 C.t•log Avi1 ll•bl• -S.nd 41 tf rtemp1•LSl4 l.2S 74LSl90 1.1' 	 3.l/50V' 141 12 ,09 I OllfiY I~ ll 107•LS&6 ... 

Porteoe- Add 6% ptus$1 lnsuranc. (If d1sir9d)14LS15 ,)5 14LS19l 1.39 	 .t 1mv u 1J 111 1 onsv 16 14 11"l..590 .71 
10/2SV 15 1J 10 I OJ!iOV . 16 14 IIJ4LS20 ... 74L.592 7'1LSl'2 1.1' 
1Ct$0V 16 IC . 12 "1116V IS 11 ID·"'14LS21 ... 7.tLSIJJ ... l4L.Sltl 1.39 PHONE 
22l'1!N 17 15 12 4 7flSV tS 13 1(114LS22 .lS 74LS96 ... 7.ct...519" 1.1' OROERS 1Zi'YN 1• 20 11 • .1'511N r& •• 11l•L.S>O .JS 74LS'l6 I.IS 14LSl1i I.JI 47115V llJ 17 \S t00 6V U 11 11'9Ul-527 .JS 11L5101 ... WELCOME14LSl>l l.lS Jameco 
 41fYN ~ :11 ,19 IOJ25V U 13 10l.tLS2t ... J4LSI09 ... 14L$2S1 l.DS (415) 592-8097 ICIOflSV 14 io II 10.'SOV Hi 14 1274\..S)O . )5 ELECTRONICS7•LSU2 ... 74LS2S8 1.15 IOMOV .JS JO 21' "7M\I' n 11 1&

74 L..SU .., 14L..SW 1.50 7•LS2!.o .Ill ?tomY ~ 28 2S 100/ISV ll IS 14 
741..SJ1 UL.5125 LOS 74LS:7' ... MA IL ORDER ELECTRONICS - lllORLDllllDE UOJWJ 4.5 u .l8 1oomv .21 "'° 1a 
l4L.S-0 ·" 14L.Sll2' ... 14LSJ61 . IS 	 UWZSV .33 .lD 21 TOO{S(W .:J.5 J[) 211355 SHOREWAY ROAD, BELMONT. CA 9400274 LSU, ...."' 7.tLSJliS ... 74LSJ61 .15 	 llDJJ1fiV SS !.O . 4S 220.l16\I .2'3 11 . 115 

I.OS 74L5670 .... "'80 PRICES SUBJECT TO CHANGE 2200/IS\I' 7tt .£2 .S~ 410/25"\I 31 ..1.!t14LSIJI .... 
260 BYTE April 1980 Circle 208 on inquiry card. 

http:i'!ll0.14
http:pc(ll).59
http:LMl"58CN/H.S9
http:MMSJIJ/1991.14.95
http:MC'�IGQ4"6)1.l0
http:CAJOll.lN
http:SN7412.5N
http:SNJ412.lN
http:CDtCJ.14
http:SN7"41.IN


Regulated PowerSupply 
~,,.___,,;::::- _ 

• I"' 
• Ai.1_, .. , .... 
• 10•......,._ti."('I,
. , ... _ 

WIC>ICAflOJI;• 0C 
"'" 

~~~T:::::.~
.................1.. 1 :11l11•t·~ 

tlt ... O flAtl 

LX303 

MINIATURE SCREWDRIVER MICROPROCESSOR COMPONENTS 
---IDllAllml IUnOflt D€VICU- -  ---MICRONOCIUOP. llllNWU--
I09llA CPU I 7!ill ...,.. ULtt M.llltilll 

l.HUPll02 Us.tr Mamwl "·'°1212 l ·&l lnDi.ll~U1 HS 

M·21!5C1 USHM.I• "'° --------4""·-------- ~:: ~=~co.r:: ~·: 	 .... 
"Oillrl~~~~~~T_R~;!I~ •• • ·· · ·· • · • ••, ••• 2/$1.QO :: ~c::r11Dfmrh'fl i.!: 

2S13l1 "D ) OWJalr ri.n..1!0(jlFJ¥* castl SU5 
2613\lOll ~t-------------------1 :: ~~== ::;::18~1 Dnnr ~ ~= ChaQCIOT Gcnilfllvl(lonf W.) ..,, 
,.,,~ l)imcuir~l6f · l ~ . tsMAGNETIC RETRIEVER TOOL "'' .,,. -. 1101USAA11 ' ·" ....,,.,. ~l·Bil Aw Odt Mtmorr l!ISml Pro0 1mr.¥11Timt1 l'.95 

~ itf°' P~h, llO (P'Pt~ '9.!S ...... 
" 	 8257 PIOQ OW. CotlCIOI ISi i5 


12H Pr1111. l1ttrvirtCorrtrOll 11US 
 1101 ..... Sl .49 
11 111 1024X1 '"''' .99Picks up •lusin mt..I paru or tool• ---IMO"* IU,,.,llf OMC:ts-- i1<u111a-11 ...... SUI< l .llS """"" in hard·tc>-retch pl•CH. ::CP ~ ,.1IPI aod. .anO Run s~: '.:: 2'102 10'2.CX1 Solle 1.1S,,..., ICl 2t:C1 SLIW:. l.llS

\ EXTENDS TO 26%' ' - ROTATES aso• MC611(Wll IZIQI Sl.ltle:RAm us 
2Hl~9UIJ .... us 

STRONG, LIFETIME MAGNET :::~ ~io:;::;11~~'!i~f ~~: Zl l2' ""'' 256X'4 St.Wc MOS ...,1	 ,,.11U IDZ•X4 St1ttc. 450ns 
211•l 102U:• S\JllC •SOm kMo pawtrMRT·2281 .•. .• . ...••..• . ..• $3.95 MC&llOll ..,,.,.., ,0MiM061Al...J ..... 	 ,,95 
111•-l 102.cx.c · Stac 300n1 ....t--=--5--=--C-O_N_T_l_N_E_N_T_A_L_SP_E_C_l_A_L_T_IE-S-I ~= E,;"~~1=1 1i: 2114l.J ICl2•X.C Sutic: lOClns low oowtt 11 ,9$ 
S1<11 ..... SU!Jc r.!ilSMC6162 2400 ~s ~ 1'4•.t!t S2111JOI07 •096X1 ....... us
MCAalA OWd l ·SUtt lu•. ftal'l'I iMC8 T251 2.3 74H l&X4 SllbC 1,75LOGIC PROBE KIT -11c•ol'OOC1111• C11~1aw•1ou1- ,._ ,..., StiUtl!ISUlf .... 

ll0(7llOC) CPU Sl1 9! s:Jm ,..,,, s-_..... us 
~(7IO· ll CPU IUS UPQ.l 14 •K us 
COPll02 CPU 11> 9!. ~MK4011t 
HSO MPU 1US I.. OyNmlc ICI pin 2sans I .II! 
6502 CPU II~ !MK41161 

SPECIFICATIONS I03S 1·811 MPU wldodi. RAM. I.ID ~na It 9S IMS40-U· Static u .r.i 
PIOl.5 CPU IUS " 

""°'" 
Input Impedance: 300.000 Ohms. 	 <INL 

TMStlOOJL lf·lirt MN • J!llrclQt. mumpft 1M5-WMS IM'-41(-4 IUS 
Thr•oholds: "Lo" 30%Vcc - " Hi" 70%Vcc ...... ..,._ 16_.1&.IXI '""' ....2117 Orrw1TK350r!1 

-----UllFrftEQllTCU----  thOOM rrwQG)Maximum Speed: 300 nsec., l.5MHz MM500H Chut2SlllOrr\ll'TliC: SOD ....... 4/1 .00

Input Protection : ! 50VDC continuous 117VAC .....,. Dw15'01110-,rw. ... ""'' 

'™SGCH ENll16&rlSUkfor 15 sec. 	 ..._ ... 
Dw.11100 lld SWlc .. ITil2A .... ""°"''JAMOS Ss.tlPower: 30mA @5V - 40mA@ 15V-25V max . MMSIDH Dual 61 Bl Atwrnllll:ato. .. :UUllNIU ,... EPRGM SUS 

reverse voltage protected; 36" cable with color M"'5iOUSH SOCIS12 1M0,11Wc .rl IMSi2~16 16'1' tfllll)M. 11... 
UGI! 102.t~c '" [21161 ' F\tqwrn ~notl •SV PGwtf w~coded clips included. 	 Hu l2 Bl Static ..s EPROMUll TMS2'!iU Sl.95 

Operating Temp.: 0·50'C. 2SZ2 Qllall ll2 811 SUUc ~.. "''' EPROM Hl.9S 
S12St.11ic .91 :mer1 16'1:' ' fl'AOM 2USDimensions: 5.BL x 1.0W x 0.7D in. ,.,. 	 ""' " ~· 1024 DrtlSftc: ,.. ··~ulrul~n.-SV, ... sv, ..11'1 

(147 x 25 x 18mn\ I us JAMOS 14.95,.,, 	 .,., ,...,.,. """"'6110w1"45alk 6)01 ·1lPfiol 1t IC)24 lriu.111llpolar 3.<ltWeight: 30 oz. (85 gm) 	 ,,,. ~24Gl4Sl• .... tl30·1rrsm~ 2'Se 0,,...CllpQLar 2.!IS ""' ,,.,LPK·1 •.........•.•.... $21.95/Kit 2Sl2 ~IOBtSUtk 2.llS 015'1l Ociwl CaiildM ....
,,., 	 .,,.. .....filo us 12511S. l~llS 

7'1.5670 '4x.fi "'9iwrfilt 11nS1J11) ;z.•.9 125123 ,,.. 
7'4116 nt~CG11taa1 ....1111111 	 '"" '"""' ,,.------UAUl------ Ulll '" nt~CoUKlot ....Proto Clips 	 ..,,

.l·Y·5·1013 30ll: .BJUO .... 74S217 1il'4///// w 	 ''"" 
14-PIN CLIP PC·14 • • •• S 4.50 DIGITALJE600 HEXADECIMAL 
IS.PIN CLIP PC·16 • • •• S 4.76 

24-PIN CLIP PC·24 • , • • $10.00 
 THERMOMETER KITENCODER KIT 
40-PIN CLIP PC-40 ••.• $16.00 	 FUTURU: -

Proto Boards : ~~;~.~::=::~;gPB·6 • • • • • • • • $17.9& • "'' LEOIUODl.ll I0'11r1trtt1llll!S
PB·IOO •• •• • •• • 19.96 • b!'f' llft'llllJtirtQ w11n suriana •& Pt" .. .
PB ·101 • •••••• • 22.96 1Ctor-.t1Mto11 
PB·102 •• •• ••• • 26.96 • On 1t - 51'0Creouutoriar~111DA.1 

PB-103 • • • • • • • • 44.95 FUll 8 BIT L.ATCHEO OUTPUt-19 XEYBOARO 00.,1 .."'°"- Jwi<ehlng cont<ol 10, In · 

PB·104 •••••• • , 55.95 Dir Jf600 f ncoorr l<r/DO.lfa rJ-Poa ~o w:i.ari:t MJ.Jetci.nw rJoor/outdoor or duel rnonliorino 
aig1tJl)IOO\letdll0111. MQ,Jtl\C&ll ~l!r.llt11!:f.tDl1cil'Cirt.:IPi1C9·PB·203 •• , , , • • • 99.96 =~:~~'.":ulo·~~.!' ,-:~·~,i ~:~To 100"C 
tlll!llWIG IOr aw mcogro::n~r 01 I t1i11 rnl!c:xir,- orCM111 Tti rHPB·203A • • • • • • 155.00• {J) ld!ll&l:lnllW'_jUJI CllCI Jldff 111.i IMIGll!IKOrl~W411 O{ll IQW'«I; :::=1c;~~~cl:.~r1:"i~tt 1:~1 c.1.1u'li roadlnoPB ·203A·Klt • •• 131.00 
1tlts&OllOlllPQ11rMLlllllT~OlllP111!:•1tl.IW'lsG~lflOlloWr«1 :~/~·: 3~~/~.~~·ici.Sfsc;·:~~ ~lAf.}g' lnc; i.1---------------................. •ill'lUDtU!tOUt 
 AliO RdUOlO~ •~~lntl\I !ClrODf 

JE600 •.•...•. • . •• . • $59.95Jumbo 6-Digit Clock Kit Hexed.clm•I Keypad only •.••••• $14.96 JE300 .......$39.95 

•	 Fou r AJCJ"tn.. ano two .JOO''hl . 


common "nooo C1l5pJ1.ys 

• Uset. MM5l14 clock cnlp 62-Key ASCII Encoded Keyboard Kit• Swltdi.u tor hours, minutes anel hOICI functions 
• Hou rs Hiiiy vlawabl• to 30 feat FEATURES:• Slmul•l"' w111nut use • 60 	Ktyt 91n.,ate thli foll 128 chtr· 

1ctert, upper •nd low.r case ASCII• ll5VAC OPllr&tlon 
• U or :H hour op11r~tlon 	 ... 

• • • • • . • e. •includes illl compon1nt~. Cilia and w•ll transformer •Fully buffttitd 
•Sl.r:e r 6\!oxlLllix Iii'• 	 ~ . ' .. . . . -- • 2 user-d1fin1 kay1 provided for 

- - .. . . . . . - cu:nom 1pplle11ron1 
• C1ps lock for upptr ca11 only. - . . . . .. .. - - -·JE747 ............ ..$29.95 
 •IPh• c:har1c.er1 
• ucmus • 2376 (40 pin) tncod•r 

• Bright .300 ht. comm. ce1n. re1d only memory chip
ode dlapfay Thi JE610 82·Kev ASCtl Encoded KtybD1nJ

•UH• MM53 14 clock chip Kit c.en be lntlf'f.ced into mort 1ny corn· •~t'iD~Ld!~·~g-5 :;:::~~ whh 
•SwltchH tor houn. mlnut•• puter system. The JE610 Kit com11 com· • hsy interf1clng with I 1S..pin dlp•nd hold modH 
• Hre. •••llV v19Wlbl• to 20 h . plete with an lndustriel gr1d1 keybDtrd or 18·pln ldp connfftor 
• Slmulat9d w1Jnut CH• switch a111mbly (62 key1), IC'•. IOCkll$, 
• 115 VAC oper,tlon connector, tltctronlc cornpon1nu end • 
• 12 or 24 hr. operation doubl•·sidld printed bo1rd . JE610 ..... $79.95wlrlno Tlit 
•Incl , •II compor\fntt, caM & keybo1rd 1SS11mbly require• +5V • 160mAwall transformerJE701 	

ind -12V 0 10mA for optrttion. 62-Key Keyboard 'only •• $34.95• SIH: &•" x 3 ·1/8" x 1l4" 

6-Digit Clock Kit $19.95 HICKOK LX303 Portable LCD Digital Multimeter 
· -"' ""'~ 1'4 D+• l ><1.+oit C•• ll .llG.11ito •O,....:OO...,..,u,1-,..,""'_"•'VMtei\ 

--· l "Cl ...U...... -~r-.IOOntV DC r' -1...1, • l'lo.OUJC -1/C't 
• ll..111""1Co totl.:! " ow,.... ,-.--t1, ll•n1tulf•M1 


, ... ._.. , .-'It\ 


..Ito• ,_.., 11 1 '" ~ ti• •llMll' ........ , •O•"•.. ·· ~ ! • - _,. l ...{L
Um LM309K. Heat sink "" ,...... • • 'l • •UJtWOV ., .io;r...11 0

prov ided. PC board con· - 1 :.::~~-~rt :.~!"".~::~.'..~ ',a~~ll~ :~·::!i: ·Mn1:i 
·-· · 

struct ion. Prov ides a solid  ~~-;:.;;.,?::t,.. ~ ~i'.: ~.· ...~ t'~l f7'1."'(J.,C1:\'.,'~., , .,, ~- .... _, .. K~ ••O AC-
l l amp @I 5 volts. Can supply up 

to 15V. , 9v and . 12v with 
JE205 Adapter. Includes compo· 	 Digital Multimeter .•. • ... $74.95 
nena. hardware and instructions. ClllC•ll'll.,.,. M!lc;I 

Size: 3%" x 5" x 2"H 1l!t'Y AC ADAl'fEA . 1.50 
PADDED CAAAVING CASE 7.50 
XIO [)C Pf!OltE ADAPTER IU11>10 IOKI ••••••• , • 14.,1$ 
-IO~Y OC PROBE .. , , • , • . •.• . ••••••••.•• 35.00 
10 A"'f! D<: cu"'"' Shvn1 • • ••••. , • • • • . • • • • • . H .tS 

JE200...... .. $14.95 

The Incredible 

"Pennywhlstle 103" 

TRS-80 

16K Conversion Kit 


EKP1nd your 4K TRS·80 Sy1-1:1m to 16K. 

Kit comes compS.te with: 

• 8•..,, UPD416·1 116K Dv••""• Roms l 250NS 
• Docum•ni.tion for con~ersion 

TRS-16K ........... $75.00 


@ 
JUST U/AAP'' 
•30 AWG wlr• • ,025" ~u1re pom 
•Oaiav chlln or •Built·fn cut off 

polnMo.patn t • tnclud.. 50 ft. wl" 
•No strippint or slitting requlred
l•tt WTOP 

wi.. ....~ 
JW·l-8 Blut $14.15 """" 
JW.1.w Whi11 14.IS 
JW-1-Y Yellow IU5 
JW·l-R Rid 14.15 

JUST \I.RAP" Replacement Wire 
,..,. No. Cakir PPim 

RJW·B Bfue •. ..• • .. 50 ft . roll ••• •••• $2.98 
R.JW·W White .... .. , 50 h. •oil . , • , , • , 2.98 
R-JW-Y Yellow ••. • .. 50 ft . roll ..... . . 2.98 

._R_·J_W_·_R___R_•d_. _.._._._. _.._._o_,_,._,_••_,_. -_·_·_· ,...._2_._98-1 

JUST WRAP'" Unwrap Tool $3.49 

1 W." 

@ 
Vacuum Vise 
V•cuum·bu.d 119ht-dut°' 
v lM lor MTUllll compon•nH 
ond 6Httnbll•L ASS con· 
uructlon. 1 '4." l•w&.. 
trevol .C•n bo P•'m•n•ntlv 
ln &1alled. 

VV-1 ....... $3.49 

• Two Size1.: 6 " 1rwl 10" 
•Ptofusional Quality 

a 

•Chrome Venedlum StHt 

6"-AW-6 • • S4.95 10"-AW·10•• $6.95 

JOYSTICK 
VIDEO CONTROLLER 

$10.00 Min. Order - U.S. Fundt Only Spee Shfft•- 2.64
ADAPTER BOARD C.llf. Resldents Add"' S.I" Tax 1880 C1t11log Av•ll1bl1-S.rid 414111mp 

Po111a•-Add 5% plu1S1 tnsu,.nea llfdulr•dJ-Adapts to JE200
•IDEAL FOR ALL VIDEO GAMES OR REMOTE CON· :t5V, ±9V and ±12V TROL PROJECTSPHONE 
•SMALL CASE SIZE: M/2"H x 2·3/B" W x 4.S/16"LORDERS

DC/DC converter with +SV input. Toriodal hi· • 2 MINIATURE POTENTIOMETERS-40K OHM EACHJameco 
 WELCOMEspeed switch ing XMFR. Short circuit protection. • SPST PUSH SUTTON CONTROLELECTRONICS (415) 592-8097-PC board construction. Piggy·back to JE 200 • 5-WIRE CONNECTION CASLE - 5 FEET LONG
board . Size: 3%" x 2" x 9/16"H ilfAIL ORDER ELECTRONICS - WORLDWIDE • RUGGED PLASTIC CASE 

1355 SHOREWAY ROAD, BELMONT, CA 94002JE205 ...............$12.95 

4·80 PRICES SUBJECT TO CHANGE JVC-40 .. .... .$4.95each 
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Buy Direct from the Largest 
Commodore Dealer In lhe Country 
- NCE!CompuMart. 

BK-Keyboard N ..... . .. ... .. . .. .... . $795 
16K-Keyboard B ... . . ..... . .. .. ... .. $995 
16K·Keyboard N . . . . . . . . .. ... . . . . ... $995 
32K-Keyboard B ... ........ . .. .... $1 .295 
32K·Keyboard N .. . ... . ..... ... . . . $1 ,295 
B  large keyboard (graphics nol on keys) 
N - large keyboard with graphics symbols 

SUPER SAVER. Thanks to Commodore 
their pr inter prices have been drastically 
reduced: 
Commodore Pr inler (tractor feed) ... . . . .. . 

was $995 NOW 5795 
Commodore Prinler (fricllon feed ) .. . . . . . . . 

was $849 NOW $695 

NEW FROM EXfDY 
THE SORCERER II 48K COMPUTER 
.l·80 M1c1opt1H. PS~~o r f.'.11 l t·S1l1'l1 lo.f'yt)<1<Hd • HOM f'/1.C 
Pro1J1 ;1t11'!-. • M 1uw,ofl OAS IC • Pti \•.·1 ·rl11 1 ()r.ir• l 1 1c~. • 
~;·~ r t .i i .111d r> .1 1.lllt•I 1 () • D1J,1i (,,1·,·.et~1· I 1 l l·.11· ·1 1," r 

l 11!v r rial l ·y Exp <-i1H l ;1h 11.• • S -1 0U E... p .-1 n'°.11Jro (l~ 1 t1n11" 
048K Sorcere1 II Sl .395 

CENTRONICS 
PRINTERS 
The 779-2 11 a lraclor 
feed printer designed 

lor small bu1iness 
systems. Uses a 5x7 

dot matrix lo produce 
all 64 upper case 
ASCII characlera. 

Cenlronlcs ls lhe big· 
gest name In printera 
and this fa !heir moil 

· popular model. 
Lisi. 51 ,245 ... . . . . .. 

SALE! 51 ,079 

The New 730-1 parallel malrlx prlnler ls Ideally sulled for 
all personal and mlc1ocomputer systems. Sl1ndard 
Features Include: 100 cp• • 80 char./llne • 3-way paper 
handling system • 7x7 dot matrix • 96 character ASCII• 
Lisi 5995 . .. . . . . . . . . . . .. . ... . .... .. ... .. . SALEI 5695 

The Perfect Printer tor Small Bu1lneso Systems 

NOVATION CAT'w 
ACCOUSTIC MODEM 
• Answer Orig inate • Bell 108 
• 300 Baud • Low Profile Design 

Lookl good, works graell $179.00 

BRAND NEW/ The "Stat"· Modem lrom Livermore 
Special Introductory Price S158.00 

sones lls1ed below and indicate on your order tha1 
you have reduced the cost of your accessories by 
$100. 

(2) FREE WITH PURCHASE 
OF ANY PET (Offer good 
until April 15, 1980) 
A Texas Instruments' Hex/Octal Calculator 
(S60 Value) . and a set of 6 PET Workbooks 
(Worth $36) 

PET Accessories 
Commodore Dual Floppy Disk Drive .. . . St .295 .00 
Second Casselle lrom Commodore .. . . .. S95.00 
Commodore PET Service Ktl ...... .. .. ... $30.00 
Beeper-Tells when tape is loaded ........ S24 .95 
Petunia- Play music from PET .. . ... .. .. . S29.95 
Video Bulfer-AHach anothe1 CR1 . . . . . . . S29.95 
Combo- Petunia abd Vide<' Bulle• . . . . . . . $49.95 
TNW Bi-Dir.RS-232 pnnte1 S - fac~ ....... 5229.00 
KIM 1 IA Single Boarct Compu l ~ • 
from Commodo•el . . . . . . . . . . . . . . . S 179 00 
PET TO IEEE Cable .... . . .. ... ....... . ... S39.95 
IEEE TO IEEE Cable .. ...... .. ....... . ... $49 .95 

IM I & Power Su I Packa e S ec1at .. $200.00 

The 
All-In-One 
Computer 

The Paper Tiger 
Printer From ROAR! 
Integral Data 
Standard features 
include: 4 character 
8.3 to 16.5 cpi • 
56 cps at 10 char. 
per in. • Selectable 
line spacing • 
8 switch-selectable 
form sizes. 

The IDS Graphics Option for the Paper 
Tiger allows full dot pattern control and 
includes an expanded 2048-byte buffer 
(a 256-byte buffer is standard) . 
IDS Paper Tiger Printer . . ..... . ... $995 
IDS Graphics Paper Tiger Printer $1,094 

SANYO MONITORS 

9-inch a.._. 15-inch 

reg . $199 ~ reg.$299 

SALE! $169 SALE! $269 

Perteet for Apple u1ers • •. 
Sanyo Casse11e Recorder SSS 

We have a complete Inventory of Apple computers . peri
pherals, & sollware ln·Slock tor Immediate delivery -
Call ua tor_prices. 
$200 In FREE accessories wllh lhe purchase 
of a 48K Apple II reg. or Apple II plus. 
1SK Apple reg. or plus - $1.195 (S 100 in lree acces.1 
32K Apple reg. or plus - Sl .395 ($150 1n tree acces.1 
48K Apple reg. or plus - Sl .495 ($200 1n tree acces.) 
Apple Accenorles 
PASCAL ......... . . . ... .. . . .. .. ..... .. .. .... . . . $495 
Micro modem ... .. ..... . .. . ... . . . . .......... . .. S379 
Vis1Celc .. . ........... .. .. . ....... ... . ... .... . . S1SO 
The Controller (Business Package! ...... .SALE' SSSO 
The Cashier (POS System) ... . . ... .. ... .. SALE' $200 
Integer BASIC ROM Card .. , ................ . .. $200 
Centronics Pri nter Interface ... . . .. • .. .. .... ...• S225 
Disk and Controller . ... . .. . . . ................. . S595 
Parallel Printer Card . . ...........••... . .. . ... . . S180 
Communicaltons Card ...... . ... ..• ...... , ..... $225 
Ht·Speed Serial Card ... . . .... ... ... .. .. .. .. .... S195 
Fi rmware Card ... . ..... . .. .... . .. .. .. ....... .. . S200 
NEWI AppleWrlter Text Ed11or ........... .. ..... $75 

Save 5300 otl llst on all Zenllh Computers , 5250 otl the 
printer. Bulld a greal system u1ln11 both and save 5550. 

WH89 with 16K RAM .. ... . .... llal $2,295 .. . SALE! 51 ,995 
WH89 with 32K RAM . . . .... . .. list $2,445 .. . SALE! 52, 145 
WH89 with 48K RAM . . . .. . .... llst $2,595 . . . SALE! 52,295 
Heeth Printer ............... . . 1111 $895 .. . SALEI $650 
16K Memory Expansion ... .... list 5150 .. . SALEI 5110 
Dual -port Serial lnter11ce .. . .. .. .. . . ... .. .. . .... .. . $85 
HOOS Operating System .. . .............. . ..... . .... 5100 
Microsoft Basic .... . . . ... .. ...... . ... . . ............ 5100 
WH17 Second Disk Drive . . ... . ... .. ...... .. .. . . . ... $550 
Only llmlled quanlllieo of the Computers and Printers are 
avallable. Order Now. (Offer ood unlit A rll 15, 1980 

SPECIAL 
OFFER 
EXCLUSIVE 
F8.0M 
COMPUMARTI 

ZENITH 
COLOR VIDEO MONITOR 

Beaullful Display Capabllltles. Excellent for use with 
Apple, Alarl, & Sorcerer Computers. Th is 13-inch 
monllor 11 Zenllh's llrsl color video display 
designed specifically for compulers. Features 
Include color and degaussing circuits. 
Zenllh Color Monllor . . . . . . . . .... . ... 5499.00 

HAZELTINE 
TERMINALS AT 
SPECTACULAR 

SAVINGS! 
Haze111ne 1410-TTY·style keyboard. 8 baud rates 
from 11010 9600. 12" screen . 24x80display. 5x7 dot 
Matrix Upper Case ASCII character set . 12-key 
numeric keypad . li3t Price $895 . .. . .. SALEI 5779 
Hazelllne 1500 - 8 baud rates from 110 to 19.200 . 
and ANSI Standard Keyboard . EIA RS-232. All 94 
Upper/ Lower Case characters 1n a high reso1u 1ion 
7x 10 matrix display. Much more. 
List Price $1 .145 . . . . . . . . . SALEI $995 
Hazelllne 1520 - Take advantage of this $310 
savings while 11 lasts! The Hazelt ine 15201sa power
ful multi· processor terminal. 
list Price $1 .585 .. .. . . . . .. ... . .... . SALEI $1 ,275 
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Lear Siegler Terminals 
& Printers At 
Tremendous Savings 
AOM-34. Industries' 
favorite dumb te rminal lor ( 
some very smart reasons. 
t 2" diaoona l screen • Full 

or Mii duplex operallon at 
t t selectable data rates • 
t ,920. easy-to-read cha r
acters in 24 rows ol 80 
lellers • RS-232C inter
lace extension port • 
Direct cursor addressing . 
Reg. Price. $895 . ...... . 

Sele! $795 

AOM-31 . A terminal tha l's 100 smert to be considered 
dumb. Comes complete with ~eyboard . control logic, 
charncter generato r, refresh memory & inlerface • 
Displays two pages of text instead ol one• Field protecl 
mode • Factory Insta lled selected parameters. 
Reg. Price . S1 ,450 ....................... Safel $1 ,195 

AOM-42 . The semi
inte ll igenl term inal 
lhal provides you with 
llexlb ilily ol form al. 
security, edit i ng . 
interface, and trans· 
mission . Two-page 
display standard 
(Optionally expand
able to eight) • Blank
ing. bl inking, and 
reve rse fields • Three 
ways to TAB • t6 
Function keys do the 
work ol 32 • Detach· 
able keyboard. 

AOM-42 with Keyboard . Reg . Price. $1 ,795Salel Sl ,595 
ADM-42 without keyboard . Reg. Price . $1 ,595 ....... . 

Salel $1 ,450 

300 Serle1 Bel111llc 
Prlnlen. This applicalion
oriented matrlx printer Is 
bui lt 10 last. Features 
include: Bal listic Prlnllng 
• Posilive 180 cps • Bi
dlrec lional Printing • A 
character buffer !hat Is 
optionally expandable lo 
2,048 characters • 5 t 2 
character buffer standard . 

.. \ 

Model 310 Bal l1shc Printer (Serial/Para llel) 
Reg . Price . S2.045 ............... ... ...... Sale $1 ,989 

We Stock Lear Siegler Accessories -
Call For Details. 

A Calculator, A system, A Whole 
New Standard. 
The finest calculators available for 
Science, Engineering, & Business. 

HEWLETT-PACKARD'S HP-41C 

HP-41C 

The Calculator. 
Feature$ over t30 functions and oilers up to 400 lines ol 
program memory or 63 data storage registers -
expandable lo 319 registers or up to 2.000 lines. RP N 
Log ic. Alpha·numeric capab ill ties let you communicate 
with the calcu lator in EnQ llsh. Cus tomizat ion fea lures 
allow you lo to tally reass ign the keyboard funct ions. 
Continuous memory ....... HP-41C Calculator $288.00 

The System. 
Memory Modulet . For storing programs or LIP to 2,000 
lines 01 program memory. . .... . . ............ $45.00 
"Extra Smart" Cerd Reader. Record s prog rams and data 
back onto blank mag -cards . ........ .. . ...... $179.00 
The Printer. Upper and Lower case. High resol ution 
plotling. Portable . Thermal operatoon . . ....... $320.00 
Appl ication Module s .... . . . .. ...... .... $45.00 EACH. 
Standard pac . Sta!lstics, Malh, Financial , & Surve ying . 

CompuMart STOCKS THE COMPLETE 
LINE OF MATROX PRODUCTS. 
CALL FOR SPECS. 

Based on our policy of offering our 
customers only the finest in micro· 
computers, CompuMart is pleased to 
announce that we now carry the new 
generation of Personal Computers by 
Atari. 'M 
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JADE. I FLATI 
FOR THE 80's. 

EXPANDORAM 
Expandable to 64K Using 4116 RAMS 

Interfaces with most popular S-100 boards 
Bank selectable; PHANTOM provision 
Draws only S watts fully ,populated 
Designed to work with Z-80, 8080, and 8085 systems 
No wait states required 
I6K boundaries & protect via dip switches 
Kits come with sockets for full 64K 
Invisible refresh 
MEM-16130K (16K Kin .. ...... ... . . .. ... S239.95 
MEM-16130A ( 16K A&T) ..... .. .. .... .... S289.95 
MEM-32131K (32K KIT) ..... ... ... . •..... S309.95 
MEM-32131A (32K A&T) ... . . . .. . ..... .. . $359.95 
MEM-48132K (4RK KIT) . . .•. .. ....•....•. S379.95 
MEM-48132A (48K A&T) ..........• .. .. .. $429.95 
MEM-64133K (64K KIT) .. .. . . .. . . . ... .... $449.95 
MEM-64133A (64K A&T) ...... . ... . ...... $499.95 

Call For Sale Prices ! 
32K STATIC RAM 

Expandable 8K/32~ 2/4Mlli, KIT/ A&T 

Switchable 2 or 4 MHz 
THE JADE BIG Z 

Z-80A CPU with Serial 1/0 Port 
This CPU can accomodate a 2708. 2716. or 2732 

EPROM in SHADOW mode. allowing you to use a full 
64K or RAM . The MWRITE signal is generated 
automatically if you use the board without a front panel 
There's al.so an independent on-board USART to control 
the RS2n serial port at baud rates from 75 to 19,200. 

We've sold thousands of these high quality S-100 
CPU boards at SI S9.9S; but now, in a brieffit offinancial 
insanity, we're offering them to you for only $135.00! 
Don't pass this on• up! 
CPU-30201K (KIT) .. ........ . ... .. . .. .. .. 5135.00 
CPU-30201A (A&T) ... .. . . ........ ... .. .. $199.00 
CPU-302008 (BARE BOARD) . ..... ........ $35.00 

S DSystems 
EXPANDORAM II 

4 MHz RAM Board Expandable to 256K 
S-100 bus compatible, up to 4 MHz operation 
Expandable memory from 16K to 256K 
Dip switch selectable boundaries 
Page-mode allows up to 8 boards on the same bus 
Invisible refresh; PHANTOM output disable 
Designed to operate in Z-80 based systems 
MEM-16631K (16K KIT) ............ .. . ... $295.95 
MEM-16631A (16K A&n .... ........ . . ... $345.95 
MEM-32632K (32K KIT) .................. $369.95 
MEM-32632A (32K A&T) ..• . . . . . ......... $419.95 
MEM-48632K (48K KIT) ....... .. ... . ... .. 5444.95 
MEM-48632A (48K A&T) ... .. .. .• ...... .. $494.95 
MEM-64632K (64K Kin .......... . . ...... S519.95 
MEM-64632A (64K A&T) . ...... .. ...... .. $569.95 

Solid State Mmic 

PB·1 
EPROM Programmer for 2708 or 2716 

MEM-99510K (K IT) ... ... . . ....... . . ..... 5125.00 
M EM-99510A (A&T) ................. . .. . Sl75.00 

JADE DOUBLE·D 
Double Density Disk Controller 

Read / write single or doubl• den.• ity, s· or S\4" drives 
On board Z-80 insures reliable operation 
CP / M compatible in either single or double density 
Density is software selectable 
Up to 4 single or double sided. si ngle or double density 
drives may be mixed on the same system 
EIA level serial printer interface on board-up to 9600 
baud (perfect for despooling operations) 
All the hard work of disk access is done by the on board 
Z-80A and 2K memory. leaving your host CPU free 
for its normal duties 
Uses IBM standard formats for proven reliability 
THIS BOARD REALLY WORKS!!!!!! 
IOD-1200K (DOUBLE-D KIT) . ... . .. ..... . $285.00 
I00-1200A CDOUBLE-D A&T) ....... . .... 5349.00 
IOD-12000 (MANUAL ONLY) ............. $15.00 

Terminal Sale 
ADDS REGENT 

Our Finest Line of Terminals 
REGENT 20 5795.00 

24 lines X 80 characters. El A and 20ma current 
loop interfaces. 110 to 9600 baud , 96 ASCII codes plus 
32 control codes. both upper and lower case, 8 X 8 
dot matrix. reverse video. auxi liary EIA seria l interface. 
and addressable curso r. 

REGENT 25 5850.00 
All the features of the Regen! 20 plus an 18 key 

numeric and cursor control pad. 
REGENT 40 51195.00 

All the features of the Regent 20 plus a 14 key 
numeric pad, 8 function keys, S cursor control keys, 
auxiliary pon control key, reverse video. underline. 
blinking, plus full. half, and zero intensities. 8 X 8 dot 
matrix. 11 special linedrawing symbols, reverse scrolling, 
and send / receive capability using the Regent 40's bi
directional interface. 

REGE T 60 51495.00 
All the features of the Regent 40 plus Print Local, 

Editing. and Transmission Mode keys. business graphics. 
bar cham. histograms, and graphics. ability 10 insen 
or delete characters or lines. buffered mode reduces 
software needs. and can transmit data al baud rates 
other than rate received . 

Special Package Price 
RS-232 SET-$6.50 

I Male DB-25, 1 Female DB-25, 1 Cover 

JADE DISKETTES 
Magnificent Magnetic Media™ 

SW single sided, single density, box of IO 
MMD-5110103 (SOFT SECTOR) ..... . .. ... . 529.95 
MMD-5111003 (IO SECTOR) ........... . ... $29.95 
MM0-5111603 (16 SECTOR) . .. ....... ..... $29.95 
S\4" double sided. double density, box of 10 
MMD-5220103 (SOFT SECTOR) .. .. . ....... 539.95 
s· single sided. single density, box of 10 
MM0-8110103 (SOFT SECTOR) .. . ...... ... $34.95 
8" single sided , double density, box of 10 
MMD-8120103 (SOFT SECTOR) . ... . . . . .... 555.95 
g• double sided. double density. box of 10 
MM0-8220103 (SOFT SECTOR) . .. ......... 557.95 

SD Systems 
VERSA FLOPPY 

Versatile Floppy Disk Controller 
IBM 3740 soft sectored format 
S-100 Z-80 or 8080 compatible 
Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 
CP/ M compatible 
Listings for control software included 
IOD-llSOK (KIT) ..... . ... . ..... ....... .. . 5239.00 
I00-1150A (A&T) ............... .. . ...... 5289.00 

New Disk Operating System 

SDOS IS HERE 
SOOS is a CP/ M compatible operating system 

designed for the S.D. Sales Vcrsanoppy I or II. It 
requires the SBC-100/ VersaOoppy board sci and func
tions as a superset of CP/ M. giving 19 additional 
functions including file attributes. disk label, and read / 
write logical blocks. It provides additiona l pro1ec1ion 
features, and is expandable to a multi-user real-time 
system. 
SOOS sells for $200.00 

SD Systems 
SBC-100/200 

2 or 4 MHz Single Board Computer 
S-100 bus compatible Z-80 CPU 
IK of on-board RAM 
4 EPROM sockets accomodates 2708. 2716, or 2732 
One parallel and one serial I/ 0 port 
4-ehanncl counte.r timer chip (Z-80 CTC) 
Software programmable serial baud rates 
CPC-30100K (2 MHz KIT) . ... ... . . . ...... 5249.95 
CPC-30100A (2 MHz A&T) . .. ........... .. S299.9S 
CPC-30200K (4 MHz KIT) ... ... .. ..• . ... . 5289.95 
CPC-30200A (4 MHz A&T) ... . ...... .... . . $339.95 

Coming Soon 
NEW JADE P/S 1/0 

Parallel Serial Interrupt Board 
Z-80 SIO. PIO, 2 CTCs, expands to 2 SIOs. 4 CTCs 
4 serial ports (async, sync. bisync. SDLC/ HDLC) 
2 parallel ports with full handshake 
Software baud rate generators, interval timers. counters. 
and generates 32 vectored interrupts 
Designed especially for MP/ M multi-user multi
tasking operating systems. For use with Z-80 only 
101-10458 (BARE BOARD) .............•.. $55.00 
101-1045K (KIT) ............... . . . .. . . . .. 5169.95 
IOJ.1045A (A&T) ....... ... .. ............. 5224.95 

Solid State Music 
1/0-4 

2 Serial & 2 Parallel 1/0 Ports 
101-IOIOK (KIT) ..... . .. .. ... ... ... ...... $149.95 
101-lOIOA (A&T) .. ..... ... ..... . . .... .... Sl99.9S 

Circle 210 on Inquiry card. 

http:SET-$6.50
http:51495.00
http:51195.00
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S D Systems 
VERSAFLOPPY II 
Double Density Disk Controller 

Single or double density noppy disk controller 
985600 bytes on 8" double sided diskettes 
259840 byres on double sided 5\4" diskerres 
S- 100 bus (IEEE) standard compatible 
IBM 3740 formal in single densiry 
8" and SY." drives controlled simultaneously 
Operales wirh Z-80, 8080, and 8085 CPU's 
Controls up 10 4 drives 
Vectored interrupt operation optional 
IOD-1 160K (KIT) . ... .. ........ .. ..... .... SJJS.95 
IOD-1 169A (A&T) . . ......... . .... • ......• 538S.9S 

1.:a: 1f•.iit.fiiiillil'9 .2~0 . 

#"' 

ATARI 800 
Don't Miss Out on Our Special Sale Price 

At last there is a machine designed 10 give serious 
comperition ro Apple and Radio Shack. This computer 
contains many advanced technical features such as: 
buih in RF modulator for use with a standard TV; 
8K or internal RAM (expandable to 48K), 8K BASIC 
language included: extremely sharp high-resolution 
color gra phics: and built-in peripheral 1/ 0 ports. 
Software is available in plug-in paks and casselle 
tapes. with many programs available in the areas of 
cn1cnainmen1, education, and business/ home 
management. 

Available accessories include a printer, disk drives, 
game co ntroller pad dles, and memory expansion 
cartridges. 

And JADE has the Atari 800 in stock at a special 
in rroductory price. 
ATARI 800 .. ............................ $950.00 
8IO DISK DRIVE ........... . ............ 5699.95 
820 PR I TER ................ .... ....... SS99.9S 
16K RAM EXPANSION KIT •............. S199.9S 
CX30-04 PADDLE CONTROLLER . . .. . . ... 519.95 
CX40-04 JOYSTICK CONTROLLER .....•.. 519.9S 
ATARI 400 .. ............................ 5S99.9S 

Vector Graphic's 
HI-RES GRAPHICS 

256X240 S-100 Hi-Res Graphics Board 
IOV-1070K (KIT) ... .... .. ......... . ..... . SIS0.00 

IOV-1070A (A&T) ........................ 5199.95 


Limited 10 Stock on Hand 


SPST DIP SWITCHES .... 

Pan n Pos. Price 

SWD-103 3 St.00 SWD-107 7 $1.20 
SWD-104 4 St.OS SWD-108 8 $1.25 
SWD-IOS s Sl.10 SWD-109 9 Sl.30 
SWD-106 6 SI.IS SWD-110 10 SI.SS 

rl 

16 Pl ZIP• DIP II . ... .. . ..... .. .... .. .... SS.SO 

24 PIN ZIP• DIP II ................ .. ..... . 57.SO 

40 PIN ZIP ' DIP II . . .. . .. . . .. .. . . .. . .. . ... IO.ZS 


• ZERO INSERTION PRESSURE 
Circle 210 on Inquiry card. 

•clllii;....:rill;...1,•1 ..:tlill..Q..11111111 ;1111' 
RAMS 6800 SUPPORT

21L02 (2 MH•) ....... SI.ZS 68llP .............. . SS.95 
l tL02 (4 l\1H>J ....... sr.so 68l8P .............. Sll.9S 
2114L (2 MH>J .. . . .. . SS.75 68J4P ....... ....... 512.95 
2114L (4 MH1) ...... · SS.9S 6840P . . · · · · · • · · · · · · 518.75 
4116 (2SOns) .......... S8.9S 68SOP ........ .. ..... 54.80

4116 (200ns).......... 59.SO 6852P ........... .... ss.79 
4127 (70n>) ..... ..... 539.95 6875L ............... $7.40 
4164 (64K x II ..... Sl7S.OO 68488P .... .. ...... . S25.00 
52S7 (2 · · · · · · · · · PROMS56 75 
5257 (4 MHi)MHi) . . ...... 57.25 
BAUD RATE GENERATORS 2708 (4SOns) . .• . .. .. ' • 58·95 
Mc. ••11 5l0 OO 2716 (450ns) ......... 534.95 


- · · · · · · · · · · · · 2716 (Sv) •. •• •• .. . .. 534.9554 95CRYSTAL ..... · ..... · 27.12 (Sv) .... ....... 595.00 

SUPPORT DEVICES 2758 (Sv) .... • .. ••. , $34.95 

8212 ................ 52 .SO 
8214 ................ $4.65 MICROPROCESSORS 
8216 ........ ........ 52.95 Z-80 ............... $10.95 

8224 ... ............. 53.25 
 Z-80A .... .......... Sil.SO 

8226 ... ............. 53 .85 
 6501 ............... Sil.SO 

8228 ................ 54.95 
 6800 . .............. 511 .95 

8238 . ..... . ......... $4.95 
 6802 ............... 517.95 

8243 ................ $8.00 
 6809 ......... ..... . 539.95 

8250 .... ........... SI 4.95 
 8035 . ............ .. 524.00 

8251 ................ 56.50 
 8035-8 .. .. .. .. .. .. .. 524.00 
8253 ....... .. ... . . . 513.95 808GA .. ....... . ..... 56.59 

8255 ................ $6.50 
 8085 ............... 515.95 

8257 .... ........... $19.95 
 TMS9900JL ... . . . ... 539.95 

8259 ............... 517.95 UARTS 

8275 .. ...... - ... ' .. $49.95 AYS-IOIJA .......... S5.25 

8279 ................ 58.95 AYJ..1014A .......... 58.25 

3881 ............... 512.95 TR 16028 ............ 55.25 

3882 ............... 512.95 Tl\156011 ........ .. .. 55.95 

3883 ............ ... 545.00 IM6403 .... .. .. ...... 59.00 


Special Package Price 
ROCKWELL AIM-65 
The Head-Start in Microcomputers 

KIM-I co mpatible 
On-boa rd printer 
Full ACSll keyboard 
AIM-65 w/ I K RAM .. 5375.00 
AIM-6S w/4K RAM . . 5450.00 
SK BASIC ROM .. SI00.00 
POWER SUPPLY.. S59.9S 
CASE for AIM-6S .. 549 .95 
4K Assembler/ Editor . . 580 .00 

Special Package Price $599.00 
4K AIM-65, 8K BASIC ROM. Power Supply, nnd Case. 

JADE 
Memory Expansion Kit.s 


FOR 

TRS-80 APPLE EXIDY 

Everything you need to add I6K of memory to 
your computer. Your kit comes neatly packaged with 
easy 10 follow instructions. In just minutes your computer 
is ready to tackle more advanced software . 

$65.00 

Integral Data Systems 
THE PAPER TIGER 
132 Column Dot Matrix Printer 

Up to 198 CPS 
1.75 to 9.5 inch adjustable 

tractor. 

Parallel and serial 

interface . 

98 character ASCII set. 


' 7 . SPECIAL 
6 or 8 lines per inch. SALE 
Eight software selectable .PRICE 

character sizes. "-'.6'-•;,o:' ....._____..-...._, 


110, 300. 600. or 1200 baud . 

PRM-33440 . . ..... . .......•..........•.. • 5950.00 

PRM-33441 (GRAPHICS & 2K BUFFER) . SlOS0.00 


80 to 132 columns. 


. p 1M 
Digita l Research has done 11 again! This new release 

f th . . d d d d . k . t ' 
0 eir in US!ry Stan .ar I~ operating ~y~ em IS • 
bound to be an even bigger h1t 1han the onginal version . 
All or the fundamental file-size restrictions or release 
I have been eliminated, while maintaining full com-

b' I' · h h I' · Th' I 
pata 111y wit t e car tcr versions. 1s new re ease 
can be field-<:onfigured by the user for a single mini-disk 
up through a multiple drive hard-disk system with 128 

b . F ' Id f' . bmega y1e capacity. te con 1gurat1on can c ac
complishcd easily through USC or the Macro Library 


. 
(DISK DEF) provided with CP/ M 2.0. 

A powerrul operating system for only . . .. . . . . SIS0.00 


Jade's N ew M otherboards 

THE ISO-BUS 
6-SLOT 

BARE BOARD . ... ....................... 524.95 

KIT •.•. . . ... . .... ... ... ........ . .. ..... .. 549.9S 

ASSEMBLED & TESTED ....... . ......... SS9.9S 


12-SLOT 
BARE BOARD .......... ..... .. . . ..... ... 539.95 

KIT .. .. . ............ .... .. • .. ..... .. ..... 589.95 

ASSEMBLED & TESTED . •......... . ... .. S99.9S 


18-SLOT 
BARE BOARD ................ .. ......... $59.95 

KIT •.•... . ................ . ............. Sl29.9S 

ASSEMBLED & TESTED ................ Sl49.9S 


Special Price for 
NOVATION CAT 
Acoustic Coupler/Modem 

$157.50 

Let your computer 
talk lo other computers! 
Bell Systems 103 compatible 
JOO baud , answer or orginate 
IOM-5200A (SALE PRICED) •....... . .• . .• 5157.50 

I••••••••••••••• 
PLACE ORDERS I 
• TOLL FREE • 

Inside California Contlnenta l U.S. • 
• 800-262-1710 800-421 -5500 • 
• Write f or our FREE 1980 catalog • 
• For customc-r 5ervice or technica l •nqulriu c.aU 
• 213-973-7707 • 

TERMS OF SALE: Cash, checks, money orders • 
• and crcdil cards a.cccplcd. Minimum order SI0.00. 
• California residents add 6% so les 1ax. Minimum • 

shipping and handling charge $2.SO. Prices arc for • 
• U.S. Bnd Canudian delivery only and arc subjcc1 

to change without nolicc. For export prices und • 
• inforrna1ion send for a JADE INTERNATIONAL 
• CATALOG. • 

•· ~ ••.•
• J.A..••E • 

• COMPUTER PRODUCTS • 
• 4901 W. Rosecrans, Hawthorne, CA 90250 • 

L 

http:SlOS0.00
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DEAL#2DEAL#1 

Industrial Wire Wrap Starter Package Hobby Wire Wrap Starter Package 

BIG DEAL 
* * * * 

ifJll IC Sockets by the Tube 


ORDERING INFORMATION 
• Orders under $25 include $2 handling 
• All prepaid orders shipped UPS Ppd. 
• Visa, MC & COD's charged shipping 
• All prices good through cover date 
• Most orders shipped next day. 

266 BYTE April 1980 

SOLDER TAIL 1Cl:/pin
Low Profile Tin 
Closed Entry (over 5 tubes) 
Design 

3/4Cl:/pin 
•Sockets sold al these (over 100 tubes) 
prices by the tube only. 

See tube quantities above . 

Limited to products Page Ditigal stocks. All discounts are off of list price. 

Call or write for list prices. 


10% off on all OK hobby products! 

10% off on all Bishop Graphics products! 


5% off on all Vector products! 


Circle 211 on Inquiry card. 

BW2630 WW Tool ... . . . .. $19.95 
BT30 

BC1 


•Kit #1 

"Kit #1 Contains 900 pcs. of precut wire 
In asst. sizes. 

Choose from Red. Blue. White. Black, 
Green, Orange, Violet , Yellow, or assort· 
ment. 

RN HIGH RELIABILITY 
eliminates trouble. "Sidewipe " 
contacts make 100% greater 
surface contact with the wide, 
!lat sides of your IC leads for 
positive electrical connection. 

•' 

#30 Bit .. .. .. .. .. 3. 95 
Batteries &Charger 14.95 
Wire Kit .. .. .. .. .. . 9 . 95 

Regular Price . .. . $48 .80 

$3995 

WIRE WRAP 
SOCKETS 

3-level Gold 
Closed Entry 
Design 

·Sockets sold at these 
prices by the tube only. 

8W928BF WW Tool . .. .. .. . $52.95 
BT301 #30 Bit & Sleeve.. 29 .50 
BC1 Batteries & Charger 14 .95 

"Kit #3 Wire Kil .. .... ... . . 32 .95 

Regular Price . . . $1 30.35 

$11995 

•Kit #2 Contains 4000 pcs. of precut 
wire In asst. sizes. 

Choose from Red. Blue. White, Black. 
Green, Orange, Viole!. Yellow or assort· 
ment. 

Size Ouantlty!Tube Price ea .• Price/Tube 

08 pin 52 .39 $20.28 
14 
16 

18 
20 
22 

24 
28 
40 
Above 

30 .46 $13.80 
26 .50 $13.00 

23 .68 $15.64 
21 .85 $17.85 
18 .42 $16.56 

17 .94 $15.95 
15 1.23 $18.45 
10 1.60 $16.00 

rices Include gold up to $800/oz. 



Your Choice, S200 Value 

1) Graphle& Option Pack•1e 
2) Interlace for APPLE II 
l )TRS-80 Printer Interlace 

Californla Digital haa rcscntly 
res~arc: ht:d the c omp! ·tt~ low 
e:os1 printer market. h Is our 
opinion that the 105440 P ape r 
Tiger is, wi thout doubt. the 
most ve rsatile and ofrcrs th(! 
besl valu e or any printe r rest
in g unc.Jcr S l ,000. 

This quality dot matrix prlntcr 
fncorpur •nes such features r.s 

softwru ...: rH:- lcctable characte r size to allow print densities upto 132 
cha racll:n per line. Full for ms handling c:ipablHtle9 and t r ac to r 
recd mech1u1 s {m odjuslablc to 9.5'~ The P ap e r Tiger is engin c c:ircd 
IO accept ••II her par11Jlel o r RS2J2 s crlal ASCII. I 10/220V. &O/GOlfa . 

~.:oie-•-o. $995 .00 lus shl in 1c11:i•I)• 

CONNECTORS 
JOUr dclu 
DB25P 

male plus I. hood 
or 

DB25S female 

It ' " mll uf(f'TI th•• t Califoml:i Ol1th:tl ven
hlre• Lnto lht> dbtrdlu1 ion fl( corurumc r 11ro
duc1•. bul ,..._. h"v" n:tumt ly con1e ~u:c ru1u 

.. fU'OdUC'l th.;al 3ptu•1tra sn lUiiq1..w tt Ill WO JU•I had lo a drJ It 
h.l wr 11 r.-iduc1 lln" . TM• 1• tho· S'Ya1... n1 X· lO 111111u1 r:u-1ur""' 

53 .25 
lov tho• USll 111n111•blll cunipany. l" hl• ll~C t-• Alt., •y&hHU wil l , .. . 

n"llll'°h ~•rot ..inf Ucht ur •'ltfllbnc" ln you r hunic or urnc~. Con•m11nd Jlllf · 
n;Ja olr.. 1r..n11 n 111('(1 trut11 11..- Hiii mlW'ld ran•ol~ (W"r vu.ir 111 J1i.-1in1rt w1rlna:. 
f.run \Wr' Ut!d u r •·Uy c h.ilr ''""' c;a1 control ur to I G dlrt~·r""<."nl '11VC1rlc1t l do · 
n..:~li uH\de ..nd ~1Udo lWr' hfttr..,, U aro lh'• Sv••rni X•IO to control,,.. ,. 

ISK MEMOR 
Qt y. ft. male hd . 
10 105 l.9S l.15 
H US I.It l.05 
100 us I.ti .'5 
500 2.25 1.10 ,IS 
IN 1.17 1.37 .13 

l•ul to1'er .USa.250 
l•ul w/W .12Suat1n 
lltalr Hhltrbll .140rew 

n .u 11• 1.50 
U ,H l / HJ.00 
U .H 31115.00 

COLOR• GRAPHICS• SOUND 
at..r N>. 1d.. ,1a1a1 o r :viy heh• li 111ur" Oft 1r..11r('11 h1r•· 

5988SPECIALS 
21144 ... •J•ltt.15'" 

JtJ~ ~,~~·:,•:,•~~~SI 

AuthOl'tnd D11tftbllto, 10 Pak 50._ 

Scotcli HO-Q 113 ~I ooft forn.at. 39 00 $3 . 50 
i W l :l Doubl e s( •:fo s1>fl 65. 00 G. 00 

D•h Produch i·l 1-0 Doublu d~ns hy 5 :t. 00 t. 00 
1-!3·1 Double/ Ooohle 70 , 00 6.60 
7.i0-32 8 '' H a rd s ector 3(' 00 3. 10 
7H-!0)(l0)(16) 5 t / 4''mlnl 30.00 3. ~ o 
Llbran• rns,... for an y above : Add $3 . 00 
BJ 1 A 0 nta. Cus3etlc :> . 50 
DCIOO Mini Cart ridge 16 . 00 
ll c :mo D Ma c ;._rtridge 20 . oo 
020( ) IJ isk Ca r t rid"• 30. 30 

rRs-sos65APPLE II i 
16k memory (8) 4116's 

lnsw.ll atlon is simple . 1\nyonc who h3:s 
eve r cl1tu1 gcd o spnrk plu g should be able, • 
Lo up-grade his mlcrocompulcr. 
How c.r111 CaJlrornla Dit.'ito.l offer these · ,-; · 
mcmo1-;v UfJ·grade sets nt 25% below our c ompe tltion ? 
Slmph.•, we buy ln volum l! , wholesale to dealers and 
sell the baJMco d£rcct..Jy to owners of personal mlcro
sysicms . fhcsc 16K dynamic memory c ircuits a r e 
ftlc1ory prime and uncondilionD.1..ly guaranteed for one 
full ycnr . NO W, before y ou ch:utge your mlnd. pick 
up thu lch.i>honc and order your up-grade 1'ncinory 
from Callforni:i Dlglla.l. Add SJ for TRS80 jumpers. 

STATIC 1-31 32-99 100-sc - 999 lK+ 

2 1 L02 4&0nS. I. 19 • 99 . 95 . 90 • B& 
2 l1.02 250nS. I. 40 I. 39 
2 1 H ll\x4 4&0 5. 95 5. 50 
2 1 H 1Kx4 300 8. 95 8. 50 
·IO·H 41\x l 4 50 5. 95 &. 50 
404'1 ·lKx I 250 9. 95 9 . 50 
·1045 11\x •I 4&0 8. 95 8. 50 
·10 ·1& '"" '' 250 9. 95 9. 50 
5257 tow pow. S. 9~1 5 . 50 

SPECIAL CIRCUITS 

I. 25 
5. 25 
B. 00 
5. 25 
9. 00 
8 . 00 
9 , 00 
5. 00 

4. 75 4. 50 

•• 
4. 80 4. 60 

24. 95 .ws-1013,\ UAllT 4. 95 
9 . 95 

22. 50 
85. 00 
49. 95 

Fl0ppy Db;c Controllers 
WO 177 I sin~ l l.' O. 39. 95 
WO 178 1 Doubl e 0 65 . 00 
W0170 1 ~IJJHO 

E PROMS 1-15 16-63 64• 
4 . 00 
9. 00 

4 . so 
9.!'10 

27. 50 
20. 00
• 

• 

1Lt5 3ttS.OO 
tl.U 3/ U .00 
IUS 3/ 15,00 

I t>t n · ~l.u· •\•l1·1h I• 1t-·atb.blC! In th foUoW1."\-=- C"On1pon"'f\tu 
lllf'41H1nn \1 1 al("r~•1 trul C<nsofo •••••••••• •• ••••• l-1.9~ 
H11onrryq10.r.lt~l 1lltr.1•t1mc- Contrullt-•r,, _•••••••••• , l!l. l>:O 
Apt1ll..nci- ll.IQduh.'. 1 •. .m1fJ Modulo or W"ll Switch. •• , •• , ll. 91 

~ Shugart Associates XEROX 800 
WORD PROCESSING 

KEVBOARO 
ASCII ENCODED 

SASOO·R Floppy Disk Drive 
rhc most cost dfccuvc woy io s to1·c c.l oto proc
css mg lnformatiun , when t'andom 1·c e..·n ll Is a 
prime facto r. rhc SJ\ 800 ls fu lly comp nl tb1e 
with the IBM 37 -tO format. Wrllc protccl ci r
cuilr " low mainte nan ce & Shugnrl c1u nllty . 

•449.50 
!! ~ . . , --=·;u;; - :·= 

The Voiccca.atcr s lmply ph~gs
into you r existing rhone wnll 
jack. The twelve button pad 
cre:ncs s1ruulnrd Touch Tone 
frequencies. Unlquc electr on.le 
clrcuh ry e llmlrw tcs that hollow 

TOUCH TONE
• sound 1hul you huvc heard on 

other systems . 

S eake Pho eOrlglnal rctall price $295.P r 0 Please cnc11:mll your local tele
phone complUly Lo <le lcrmioc if 
a llnc protcctlon device ls r t? 
qui r c <J in your community. 
Dla.1 units also a vnllabl c . 

ACOUSTIC 

PLUS SHIPPING 

Ml c.!tuc. 
Mel11ll •••. 
11195 

~!~i~c~~,~~ f1~..::~:~h11t:':j.~~~·:~~~~ 
:<vr u ... 100 ,.•ortl p r«114l•lna til)',. l•tm. 
nw k")'boollrd uu1puu1 .. H'Y•·n li 1L AS~ Ir 
codt• a lonn willl :ail l! I G; llllh bit lf1gl aJh;iu 
tt'O"I k••)'ll 10 11-hltl :llld tlf.l.l~r F\onro un u 
t 1wdnJ ch.11ri.u~"' · £n r .. la rti:" " ro1-1' A
K..'f.1,1m" kl'ylo 11 r ie dt'i l r,tU•tl lnllO lllfl l.iyw1 
of llMJ h)'lio.llrd 10 1m!11l ,\ I <:> 111\1 llJM Srkr-• 
tr1c. 111llu111ln.:itcd lc'l!)' • ,..,,.,..,. lor • 1•·iodal 
wordpl"O<!l"••lnlll o:odr:•. J"h to ko:i31Uolo.1r1l I• 
l'IJU l11111'1.1 wl tl1 t wo1hu111bwhc,j •'ll ll Chll"I for 
4i:ll.U•uc 11n.....·l dlh. 
Orli1U\l&.I s.,rox .:0~1u•i 1loo 1iv11r ,,uo,,,ni 
Cn.Hloml11 Ul~l<IJ US•~u 11rlc.- unl r l l lf. 00 
r.Jlc-l' ll U\A condo ~me•u .'11t1n 1n~li.11hll. 

your choic• 
10 so 100 tit 

$.98 ~BB .81 .73 .66 
SPOT Min l1lure Toni es 
7101 C&.K ON ·NONE· ON 
7101 jbl ON •OFr<mnl.ONI 
7IOI CM ON·(mornent ONl 
1103 CK ON OFF OH 
RohrJ lP-4 ·PH, 
Rolil ry lP • 6 ·Pos. 
Pu ih 8 tN.O.l S.ltu . 41'1MODEM rti.--cl< ,-.._.n Ill "°•non-• tt.o AUltl ~..1t111 ll.M •~ ... , .. .. 

589 
rt.. Oo1u1e: n.odel 101 Mod~m connn:u 

, ... RS--232 u rlal port of yw r computer 
o r perlph< r al d1ivtc.r iKGU•l h:.All7 101ou r 
1~ l~tu>a~ Im•. 
Pl•C• thot u.h:plUJllt:I h:.indHI tnto cradh r 

:~::J:.":;c~~~' ~'!tt!''o~I~°';!~~::~ 
nal tntorm.1tlcn . 
ll ;iH Vld '1111 ti.lpln .abtllty. 

··i 

•k>• ....-,.. ........... "... l'J <Mr ..... . c11r lr,..,_4 .......... .. 
lil • llo.H-... .1.11•u1w:l"'"'r 1W11J"q"('.I• . r .. ll.. i:t.. U 
ha&,.""• IM~I IOl1 "'"""'"''°' ••-·....or•a.-. •,,-,.on ...i-. 
• 11.. 1.... 0,.,"J 5'-1IL•l•..l•ll l ~ ••·•01_"1'.....,... 
llktJ'f'llt•- ....... l!'.. f"W'l'"'' ......""•1•afl•w fM"at'U ..... 

~:r::t~.~·;..Ta: ....!1~:.~i:-:..~.:..1':.'"::.~·.~ •~:~ 
I ~,.,..,..,,,. ,...,,...,,_.....,,.,, ..,.,. ... .., , 

I 
ll lW'•t..1411i1Mlfl 111.... I• •.W•.C •o rp.-,~ H •I'!"'• ...,,1 
I ..-u-AJC'l1 rhAtM•"' " """"Jl~td• • l "1•11r • 
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• Stand alone TVT 
• 32 char/line , 16 
lines. modifications for 
64 char /line included 
a Parallel ASCII !TTU 
input • Video output 
• 1Kon board memory 
• Output for computer 
controlled curser • 
Auto scroll • Non 
destructive curser • 
Curser inputs: up. down, 
left. right. home. EDL 
EDS • Scroll up, down 
• Requires +5 volts 
at 1.5 amps. and - 1 2 
volts at 30 mA • All 
7400. TTL chips • 
Char. gen. 2513 • 
Upper case only • 
Board only $39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 

Four onboard LEDs indi
cate the HEX code gen
erated for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$15.00 Part No. HEX-3. 
with parts $49.95 Part 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Part No. 44P. 

T.V. 
TYPEWRITER 

ASCII TO CORRESPONDENCE 
CODE CONVERTER 

This bidirectional board is a direct replace
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
RS-232 serial in and out. Sold only as an 
assembled and tested unit for $24 9.95. 
Part No. TA 1000C 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board •Tri-mode MOS encoding 
• Two-Key Rollover• MOS/OTL/TTL Compat
ible • Upper Case lockout • Data and Strobe 
inversion option • Three User Definable 
Keys • Low contact bounce • Selectable Par
ity • Custom Keycaps • George Risk Model 
753. Requires + 5, -12 volts. $59.95 Kit . 

ASCII KEYBOARD 
TTL & DTL compatible • Full 67 key array 
• Full 12B character ASCII output • Positive 
logic with outputs resting low • Data Strobe 
•Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 
+ 5VOC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $119.95. 

• 

TAPE 
INTERFACE 

• Converts video to 
AM modulated RF. 
Channels 2 or 3 . So • Converts a low cost 
powerful almost no tape recorder to a 
tuning is required. On digital recorder • Works 
board regulated power up to 1200baud • Oig
supply makes this ex- ital in and out are TTL
tremely stable. Rated serial • Output of 
very highly in Doctor board connects to mic. 
Dobbs' Journal. Aecom in of recorder • Ear-
mended by Apple • phone of recordercon-
Power required is 12 nects to input on board 
volts AC C.T .. or +5 • No coils • Requires 
volts DC • Board only +5 volts. low power 
$7.60 part No. 107. drain • Board only 
with parts $1 3.50 Part $7.60 Part No. 111 , 
No. 107A with parts$29.95Part.,._______.. No. 111A 

SOROCIQ120 
MODEM 

board-$1199.95 

., 

All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 

verts 20mA to RS
232. All connections 
go to a 10 pin edge 
connector. Requires 
+ 12 and -12 volts. 
Board only $9.95, 
part no. 7901 . with 
parts $14.95 Part 
No. 7901A. 

I 

Model 912-S Interfacing: serial interface 
RS232 and 20 mA current loop • BAUD rates 
11 O. 150. 300. 600. 1200, 2400 and 4800 
are strap selectable. 
Model 912-P Int erfacing: parallel interface. 
IEEE-488 and B bit parallel !strobe/ acknow
ledge). Model 912-S, Part No. CPIA, 321 1B, 
$579.95. Model 912-P, Part No. CPIA, 32117. 
$559.95. 

ELECTRONIC SYSTEMS oept. 

.,._______ 

RS-32/TTL 
INTERFACE 

• Converts TTL to RS
232. and converts RS
232 to TTL • Two se 

• Board supplies a regulated +5 
volts at 3 amps., +12, -1 2. and -5 
volts at 1 amp. • Power required is 
8 volts AC at 3 amps .. and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$12.50 Part No. 6085, with parts 
excluding transformer s $42 .50 
Part No. 6085A 

HEX ENCODED KEYBOARD 

UART& 

BAUD RATE 

GENERATOR 


• Converts serial to 
parallel and parallel to 
serial • Low cost on 
board baud rate gener
ator • Baud rates : 
11 0, 150, 300. 600, 
1 200, and 2400 • 
Low power drain +5 
volts and - 1 2 volts 
required • TTL com
patible • All characters 
contain a start bit, 5 
to 8 data bits, 1 or 2 
stop bits. and either 
odd or even parity. • All 
connections go to a 4 4 
pin gold plated edge 
connector • Board only _______---41 $12.00 Part No. 101 , 

with parts $35.00 Part 
44 BUS MOTHER No. 1 01 A. 44 pin edge 

BOARD 

Has provisions for ten 
44 pin c.1561 connec
tors. spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
22 is connected to Z 
for power and ground. 

connector $4.00 Part 
No. 44P 

RS·232/20mA 

INTERFACE 


This board has two 
passive, opto-isola
ted circuits. One con
verts RS-232 to 
20mA, the other con

T.V. INTERFACE 

Upper/ lower case dis
play • Numeric keypad 
& cursor keys • Pro .,.________________... tected fields, 1/2 inten-

COMPRINT 

PRINTER 


Printing Characteristics: 225 characters/ 
second (170 lines/ minute) throughput • 9 
horizontal x 12 vertical matrix • 96 ASCII 
character set with upper and true lower case • 
BO characters/line • 5.B lines/inch 
Buffer Memory: standard 256 bytes; • 
optional: 2.04B bytes !butter memory option 
designated as Model 912-2Kl. add $149.95. 
Paper Requir ements: electrosensitive type 
!aluminum coated) • 8-1 / 2 inch width • 3.7 
inch max. 1300 ft.) roll diameter. 

sity display • RS 232 
interface & aux. port. 
(Q120-$799 .95 • 
IQ1 40 Detachable key

crystal mic. directly to.,. board • Requires +5 

-

parate circuits • Re
quires - 12 and +12 
volts • All connections 
go to a 10 pin edge 
connector. kit $9.95Part 
No.232A10Plnedgecoo
nector $3.00 part No. 
10P. 

• Type 103 • Full or half 
duplex • Works up to 
300 baud • Origina te 
or Answer • Serial TIL 
input and output • con 
nect 8 !l speaker and 

volts • Board only$7.60 
Part No.109. with parts 
$29.95 Par t No. 109A. 

COMPUCOLOR II 

Cl

~~~ 

W ith reg . keyboard 
M003 BK $1595.95 
M004 16K $1695.95 
MOD 5 32K$1995.95 
Now includes $250 
more. worth of soft
ware and accessories 
with 101 key option add 
$134.95 with 117 key 
option add $179.95 

DC POWER SUPPLY 
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GAME PADDLES 
&SOUND 

Box of 10, 5" $29.95, 
8" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4.50, 
8"- $6.50. 

16KRAMS 
For the Apple, 
TRS -BO or Pet $B 
each Part No . 4116/ 
2117. 

Includes: 2 game pad
dles, interface. soft 
ware, speaker, power 
supply, full documen
tation including: schematics, theory of ..________.. 

operation , and user 
guide: plus 2 games on 
cassette CPong and 
Starship War) . $79.95 
Complete Pert No. 
7922C 

DIGICOM DATA 
PRODUCTS INC. 

Series 312 
Acoustic Coupler 

S·100 INTERFACE 

300 BAUD Originate, 
Part No. AC3122, 
$219.95. 300 BAUD 
Answer, Part No. 
AC3122 . $219.95. 

TRS-80 

SERIAL 1/0 

• Can input mto basic 
• Can use LUST and 
LPRINT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 11 0, 150,300,600. 
1200. 2400, parity or 
no pari ty odd or even, 
5 to 8 data bits. and 1 
or 2 stop bots. D.T.R. 
line • Requires +5. 
-1 2 VDC • Board only 
$19.95 Part No. 8010. 
with parts $59.95 Part 
No. 801 DA. assembled 
$79.95 Part No.8010 
C. No connectors pro
vided, see below. 

flA / RS-232 COi'! · 

"'•ct or Pu t No 
OBC'5P saen """u. 
9', B co"<11.1ctOI' 
t•bit1S\09SP•rt 
No oa~pg 


3 ' n bboll Ul:l't 

Nllh •U•c.Md COi'! ·
•n•c.u:w·1 to l1t TA$· 
BO•rao OIM' t~ 
tac•l'dS19 9!1P•rt 
No X AB.40 

3008AUDAnswer/ Or.,________,. iginate,PartNo.AC3123, 

$229.95. 

LIGHT-PEN 

ForYourTRS-80 


Your TRS-80 Light-Pen 
is a carefully engineered 
instrument and with the 
proper care will give 
satisfactory use and 
many years of service. 
Part No. TRSBOLP 
$24.95. 

SYSTEM 

EXPANSION 


from 

LNW Research 

• Serial RS232C/20 
mA 110 • Floppy con 
troller • 32K bytes 
memory • Parallel print
er port• Dual cassette 
port • Real-time clock 
• Screen printer bus • 
Onboard power supply 
• Software compatible 
• Solder mask, silk 
screen. PC board and 
user manual, Pare No. 
LNW80, $69.95. 

LEEDEX 

MONITOR 


I 

I 

12" Black and White• 
12 MHz Bandwidth 
• Handsome Plastic 
Case • $139.00 
________,. 

AN S-1 DO bus Adapter- Motherboard for the 
TRS-80. Kit, Part No. HUH81 OU<K,$295.95. 
Assembeled, Part No. HUH81 OU<A, $375.95. 

NOW! 

A FULL SUPPORT SYSTEM 


FORTRS-80 


e 32K of RAM e EPROM firmware e Disk 
control • Data acquisition • Parallel 1/0 • 
Serial 1/0 • Plug into GPA's Motherboard. 
GPA's quality design includes • 6-44 pin edge 
connectors • +5V, -5V, +12V, - 12V external 
power supply required • Active termination. 
The Motherboard, Part No. GPA80, is only 
$149.95. 

TAKE ADVANTAGE OF 

GPA-EXPANSION CARDS 


FOR THE GPA80 

Memory cards: Now with Fortran compliers 
available for your TRS-80, addit ional expansion 
memory is a must! Card with socket s only,Part 
No. GPA801,$ 119.95. Card with 16Kof 4116 
Qynamic Ram, Part No. GPA802, $224.95. 
Card with 32K of 41 16 Dynamic Ram, Part No. 
GPAB03, $329.95. All cards come equipped 
with sockets co accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks. For 2708 
or 2716 EPROMS,Part No. GPA806, $79.95. 
Serial 1/0 card. Here's what you've been 
asking for. a full serial terminal interlace, with 
RS-232C or 20 mA. Cu1Tent loop. Input/ output 
capabilit ies. Part No. GPA807, $79.95. 
Parallel 1/0 Card. Control functions in the 
outside world. monitor and store real time 
events. Two parallel ou tput ports. Dip switches 
select ports ro-254!. Par t No. GPABOB. 
$79.95. 

SARGON: A Computer 

Chess Program 


Features the complete program that won the 

1978 West Coast Computer Faire Tourna

ment. Part No. 00603 - TRS-80 Level II : 

Part No. 00604-Apple II C24KJ. $19.95 

SOUND EFFECTS AND MUSIC 

FOR YOUR COMPUTER 


SOUNOWARE is a complete system. It includes 
a speaker/ amplifier unit with volume control, 
earphone jack, and connectors. It boasts 
excellent tone quality yet is small and convenient 
to use. Add batteries, plug it in, and play. One 
year warranty. SOUNOWARE package fin
cludes INTRO to SOUNDWARE programs! 
PET 18KJ, Part No. 20003. $29.95. TRS-80 
Level II (16KJ, Part No. 20002, $29.95. 
Compucolor II C8KJ, Part No. 20001 , $39.95. 
INTRO to SOUNOWARE programs only PET 
and TRS-80, Part No.20005,$14.95. Compu
color II Part No. 20006,$19.95. 

FLOPPY DISK 

STORAGE BINDER 


Three-ring b.inder 
comes with ten trans
parent plastic sleeves 
which accommodate 
either twenty, five-inch 
or ten, eight- inch 
floppy disks. Binder & 
10holders $14.95 Part 
No. 8800: Extra holders 
9511: each. Part No. 800. 

COMPUCRUISE 

l!j:;~,~~ 
~ l·~r!Jl..i ~ ~ 

$129.95;wthcruisecon
trol $169.95 

THE TELESIS 

VAR-80 


INTERFACE 

UNIT 


For the TRS-80 with 
Level II Basic • Provides 
8 outputs • Provides B 
inputs • 2 ft. of inter
connecting cable w/ con
nector • Plugs directly 
into TRS-80 • Power 
supply provided • As 
sembled and tested. 
Part No. VARBD, Intro
ductory price $1 09.95. 

Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
'Ne accept C.0.0 . orders in the U. S. only, or a VISA or Master Charge no .. expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han
dling. Payment must be in U.S. dollars. Dealer inquiries invited. 24 hour order line (4081448-0800 

DIGITAL 

CASSEnE 


5 min. each side. Box 
of 10 $9.95. Part No. 
C-5. 

Holds two 5-1 /4 inch 
diskettes and will fit 
any standard three ring 
binder.$9.95/10 Pack. 

TRENDCOM 

PRINTER 


• 40 characters per 
second • 4-7 / 16 inch 
wide thermal paper • 
Graphics CTRENDCOM 
1OOJ: 480 sevendot 
print postions per line. 
TRENOCOM 1 00,Part 
No. TRC0100,$495.95. 
TRENDCOM 200, Part 
No. TRC0200,$375.95. 
Interface forTRS-80, 
Per t No. TBOA $45.95. 
For Apple II, Part No. 
TRCAll, $75.95. For 
PET, NO. TRCP2 , 
$79.95. For Scoccerer, 
TRCSR1 $45.95. 

ELECTRONIC SYSTEMS oepts 
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MINIMAX 
by COMPUfTHINK 

Circle 214 on Inquiry card. 

PET SPECIALS 	 "FREE 
Up to $170 in merchandise with purchase PET 16N 16K full size graphics keyboard $ 995 $130 

PET 168 1 6K full size business keyboard $ 995 $130A FREE! of one of following PET-CBM items ! ! I 
PET 32N 32K fu ll size graphics keyboard $1295 $170 

PET 328 32K full size business keyboard $1295 $170~ - . ~\ BETSI PET lo S·100 Interface ........ S 119.00 
 PET 8N BK ful l size graphics keyboard s 795 $100 
PET Connectors-Parallel or IEEE . . ... $ 1.95 

PET 2040 DUAL DISK DRIVE-343.000 bytes $1295 $170
Casselle Port ....... S 1.45 

PET 2022 Traclor Feed Prinler s 795 $100Axiom EX·B01 PET Printer(wllh graphics)$ 475.00 Hands on Basic wllh a PET .. . ..... .. $ 10.15 
Axiom EX-820 PET Plotter . . . ... .. .. . $ 749.00 Programming the 6502 (ZaksJ ... . ... $ 9.45 PET 2023 Pressure Feed Printer $ 695 $ 70 

Anderson Jacobson 841 Selectric .. . $1015.00 6502 Applications Book (Zaks) .. . . ... S 10.45 PET C2N External Casselte Deck $ 95 s 12 
Leedex Video 100 12'" Monitor . ... .. $ 119.00 6500 Manuals (MOS Technology) .... $ 6.50 Used BK PETs (limiled quanlilies) $ 495 
HeathWH19Terminal lfactoryasm.) ... $ 770.00 Programming a Microcomputer: 6502 . $ 8.45 * EDUCATIONAL DISCOUNTS * 
Healh WH 14 Printer (factory asm.J ... $ 735.00 6502 Assembly Language Buy 2 PET Computers, get 1 FREE 

IEEE·RS 232 Printer Adaptorfor PET ·_. . $ 88.00 (Osborne) NEW~ ... . . . .. . ... - -... - . - . S 9.90 •free Merchandise wilh Purchase of PET·CBM Hem. 


2716 EPROM (5 vol!) . . ....... .. ...... ... . .... S 29.00 

KIM·l $159 (add $30 lor power supply)SYM·1 $209 Alt Book and Software Prices are Discounted 6550RAM(for 8KPET) .. .. .... .. ............. $ 12.70 

BAS·1 Microsofl ROM Basic for SYM ..... $ 85 PETPersonaJ CompulerGuide(Osborne) ... S 12.75 6502 $9.75 6522 $9.00 6520 $5.50 

Memory Plus (KIM, SYM, AIM) . . ... ... .. . . $195 PETand the IEEE·488 Bus(Osborne) ... . S 12.75 
 2 11 4 L 450 ns $5.35 24@ $4.95 100 @ $4.45 

9.45 1--------------------1SYM Assembler in ROM .. ... . ... . . .... .. $ 85 6502 Soflware Cookbook (Scelbi) ..... $ 
SEA·16 New 16K S!al ic RAM . . .. ... ... . . $325 
 Cassettes lall tapes gu aranteed) AGFA PE61 1 
Seawell Molherboard - 4K RAM Space ... S139 Premium qualily, high out put lownoise In 5 sc rew 
KTM·2/80 Synertek Video Board . . .. .. .. . $349 housing wilh labels: 
S·100 16K Slalic RAM Kit SALE . .. . .. . . $219 C·1 o 10/5.65 50/ 25.00 100/ 48.00 
TIS PET Workbooks - set of 6 .. . . ..... S 21.50 C·30 10/6. 90 50/30.00 1 00/57 .00 
Dusi Cover for PET .................. . $ 8.90 

ATARI - INTRODUCTORY SPECIAL 

II 
SALE 

ATARI 400. Alan 800 and all Alan Modijles 20% OFF. The most advanced complete microcomputer system available.(write for quantity prices) 
Includes CPU, 12" CRT, Full Keyboard, 2 Ouad·Densfty Disk 


Programmers Toolkll-PET ROM Ulilll ies . $ 44.90 
 Drives, 2 Megahertz 6502 Hybrid Processor (double speed), 108 

Sargon It (TRS·BO or Apple) NEW! . .... $ 24.90 


Scolch B" Disks . . . 10/$3 1.00 
K System Memory, High Resolution (512 x 240) Graphics, 


Mlcrochess for PET(Peler Jennings) . . . . $ 17.90 

Scotch 5 y, '" Disks . 10/$3 1.50 

Programmable Characler Fonls, Microsoft Extended BASIC, 
Visible Music Monitor 14 Voice) tor PET ... S 29.90 

Verbalim 5 '1<'' Disks . . .. . , ..... 10/$26.50 
DOS wilh Random Access 1/0, Full Complement of 1/0 Ports, Diskette Slorage Pages ....... 10/$ 3.95 

Monilorwilh Debug, Trace, and Tiny Assembler, Fiflh (PUM andKL-4M 4 Voice Music Board (PET) .... . $ 34.90 Disk Library Cases 8'" • $2.95 5" • $2. 15 Forth combination) Interpreter, Complete editing and enlry with

CmC Word Processor (8K $25) (16K $34) BASF 5v.'' Disks .............. 10/$28.00 
 split screen capabillly, 64 Microprogrammable Opcodes, Bus· 
Adventures by Scoll Adams . ... . . . ... . 15% OH BASF 8" Disks ............ . ... 10/$29.00 
 lness software (wilh Database) available. 

115 E. Stum R ad (215) 699·8386 	 WRITE FOR COMPLETE CATALOG A B ComputersP O Add $ 1 00 per order for sh1pp1ng 
Mobllgomeryv1lle. PA 18936 699·5826 We pay balance ol UPS surface charges on all prepaid orders 

WAMECO 

THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 

INTRODUCTORY SPECIAL 


IOB-1 SERIAL/PARALLEL INTERFACE BOARD 


*TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE 
HANDSHAKING. 

* 	 ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 
CHARACTER LENGTH. BAUD RATES 110 TO 9600 BAUD. OUTPUTS RS232, TTL 
AND CURRENT LOOP. 

* 	 KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 
SERIAL INTERFACE. 

*STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 
PCBD ... .......... .................... .... ..... .......... ........ . ...... ................... .................$31.95 
KIT TO BE ANNOUNCED LATER. 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 

Z-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 

0 p\o\O"'E ( w mc};nc. tt01E' of'ESS "'"'° 
ttE~ ,.o 

WAMEGO, INC., P. 0. BOX 877 • 455 PLAZA ALHAMBRA • EL GRANADA, CA 94018 • (415) 726-6378 

270 BYTE Apri l 1980 	 Circle 215 on inquiry card. 

http:10/$29.00
http:10/$28.00
http:10/$26.50
http:10/$31.50
http:10/$31.00
http:50/30.00
http:100/48.00
http:50/25.00


ORDERING INFORMATION & TERMS: Orders under S15.00PLEASE WRITE FOR CATALOG add 75c handling. No C.0 .D. We accept Visa. Mas1erCharge. 
and American Elopress cards- Tex. Res. add 5% tax. ForeignPRICES SUBJECT TO CHANGE orders (except Canada) add 20% P&H. 90 Day Money Back 
Guarantee on all Items. Add 5% P&H,maximum$5.00.WITHOUT NOTICE ORDER BY PHONE -(214) 324·5509 

The EXPANDORAM is available in versions • Complete k.it includes all Sockets for 64K 
from 16K up to 64K, so for a minimum invest- SD EXPANDORAM • Memory access time: 375ns, Cycle time : 
ment you can have a memory system that will SOOns. 
grow with your needs. This is a dynamic mem • No wait states required 
ory w ith the invisible on-board refresh, and IT • 	 16K boundaries and Protection , v ia Dip
WORKS! Switches 
• 	 Ban k Selectable • Desi~ned to work w ith Z-80, 8080, 8085 
•Phantom CPUs 
• Power 8VDC, + 16VDC, 5 Watts EXPANDORAM 64K Kit (16K Ram)
• 	Lowest Cost Per B it 16K • • • . • . • •••. ••••• • • ••• • ... • . $239.95 
• Uses Major Brand 16K RAMS 

32K ••. • • .• •• •• •• ••.•• • • •... . . . . 309.95
• 	PC Board is doubled solder masked and has 
silk-screened parts layout 48K •• ••. • •••.... •.. . • •• ••• • • • •• 379.95 

• 	Extensive documentation clearly written 64K •••••••• •••• •••. . • .. • .. . . ••• 449.95 

SO'S PROM 100 PROM Programmer Board SO'S SBC-200 • IBM 3740 comp: tg 1: ~~:~:c~:~~:.'nat 1or s1ng1e Oen· 
The PROM-1 00 Programmer is a development tool for SINGLE BOARD COMPUTER Kit $289.95 sily Droves • Operates with Single and Dual Sided Dnves. 
S· 100 Bus computer systems. The Zero Insertion s-100 Bus compa1ible and based on the powerful ZBO micro- Single or Double Density Onves and 5·· & B" Drives - In any 
Force Programming Socket extends above the card processor.the SBC-2oomeetslhe needsola Z-BO CPUboard combination or lour simultaneously • Drive Selecl and Sode 

0 S ft Select Circuitry • S· 100 Bus Compa11ble • Vectored lnterrupl
cage height for easy access to PR M devices. o - with many additional !ealures. Ideal for Industrial and control Operation Ophonal • Phase Locked Loop Data Recovery Cir· 
ware verities PROM erasure, verifies program loading appllcal•ons. All or 1ne same rea1ures tha.t have made 1.he cu1t •Operates w11h ZBO CPU's • Uses FD179t ·1 Controller 
and provides for reading of object file from Disk or SBC·lOO ramous. PLUS 4MHz OPERATION. • s- 100 Bus Chop • Ther Versalloppy II incorpora1es all lhe possible lea· 
PROM and programming into PROM/ EPROM. Fea- Compatible • zso Ceni.ral Processing Unil 0 1024 Byles 01 lures or a flexible disk drive con1roller Imo one board. Capable 

· 0 	 ed p of handling four drives simultaneously. comb1nahons of any
lures Include: n-board general 25vdc rogram- Random Access Memory • BK Bytes or PROM using 2716 • vanety are possible. such as!'!- single sided. B" dual dens1iy 
ming pulse, TIL compatible, maximum programming Serial lnput/Outpu1 Por1 (w11h Asynchronousand Synchronous dual sided. 5" dual density single sided. Most popular dnves 
time for 16,389 bits is 100 seconds. Programs: 2708, Operation) • Parallel Input and Oulput Por1s • Four Channel are controlled directly w11h 1he Versalloppy II . The operaung 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable Counlermmer (ZBO·CTC) • Software Programmable Baud system for the Versalloppy II 1s lhe ex1remely powerful SOOS 
EPROM type. Rale Generator 0 No·Fronl Panel Required for Operailon • 4 available !or SD Syslems. Diagnostic and conlrol soflware 

available to complele yourdisk sys1em. 
PROM-100 Board Kit $149.95 MHz Operation. 	 KIT S335.95 

SO'S VDB-8024 
VIDEO DISPLAY 
BOARD 

The VDB-8024 features 
its own on-board Z80 

microprocessor. This gives the capability of using soft
ware (included in ROM) to control functions and en
hancements without interference with the computer's 
CPU. Included in the special features: 80 characters 
by 24 lines display, keyboard power and interface. 
composite and separate video output, 2K on-board 
RAM, a total of 256 available characters, full cursor 
control. forward and reverse scrolling, underlining. 
field reverse, field protect enhancements. program
mable characters. KIT $329.95 A&T S389.95 

TARBELL FLOPPY DISK INTERFACE 
Compatible with Z80 &8080. S-100 Bus. Uses 
CPM operating system. Plugs d irectly into your 
IMSAI or ALTAIR • Fastest transfer rate 
KIT $190.00 Assembled & Tested $260.00 

TARBELL CASSETTE INTERFACE 

P lugs directly into your IMSAI or ALTAIR • 

Fastest transfer rate • Extremely reliable • 

Phase encoded • 4 extra status &control lines 


KIT$99.95 


SO'S 
"VERSAFLOPPY I" 

KIT 

FEATURES: IBM 3740 soft sectored 
compatible, S-100 BNS Compatib le for Z-BO 
or 8080. Controls up to 4 drives (single o r 
double s ided). D irectly controls the following 
drives : Sugart SA400/ 450 M in i F loppy• Shu
gart SA800/ 850 S tandard Floppy • PERSCI 
70 and 277 • MFE 700/ 750 •CDC 9404/ 9406 

$189.95 

=-=•~ _:_:,6;9
Ill 	 Ill 

CB2 Z-80 CPU VB3 80 Character 
$186.00 Vt"deo Board Kit 

-
Board Kl' t 

Operates al 2 MHZ or 4 MHZ $299 95 
by DIP swolch seleclion and • SO Char. per l;ne. up 10 51 
includes two sockets lor 27 l 6 Imes • Graphics up 10 t60 x 
or 2732 EPROMs or TMS 204 ma1rix • Up 10 256 user 

SO'S SBC-100' . . fi ~--
SINGLE BOARD 

1 
COMPUTER- ') 

The SBC· t00 provides a 
complele m1cro-compu1er 

on a singleboard! The ZBO microprocessor 1s used as the hean 
of the SBC-100. The SBC-100 meets all !he requrremen1sol a 
ZBO CPU board with the added leatures or 1/0 pens. counterI· 
timer channels. on board RAM. provisions tor PROM/ROM 
and a soflwareprogrammable baud rale genera1or S· t00 Bus 
com_palible, the SBC-100 leatures are: 8K by1es ol available 
PROM, 1024 bytes on-board RAM. Sena! 1/0 with bolh syn· 
chronous and asynchronous operation. Parallel 1/0 pons. 

gR!~~~~~-ak~~~~~r ~~:f1~ti:,5 ·1o~n~s~c; a~uC:ci~T1Tu~'. 
m1na1s. Disk based syslem sotiware also available. 

SBC-100 KITS249.95 

4016 2K RAMs. Jumper dehned symbols (optional board 1s never comm1ned 10 lhe lull 4K or BK ol memory • 
optt0ns generate Iha new EPROM) • Composlle video Jumper seleclable wall s1a1es (0·4) lor las1 or slow EPROMSIEEE S·100 signals. 

PB1 2708/2716 Programmer & 4K/8K 
EPROMBoard Kit .SSlil $124.00 
• S-100 bus • 2 separate programming sockels for 270B 01 
2716 (5V) EPROMs • Programming vollage genera1ed on 
board - no need !or an ex1emal power supply • Soliware 
conlrol or 270812716 programming selecllon • LEO 1nd1ca1or 
for programming mode and an on-oil swnch for programming 
voltage • 4 sockets for 4K ol 270Bor BK ol 27 t6 EPROMs • 
Unused EPROM sockels do nOI enable dala bus drive so 1he 

Z80 STARTER KIT 
Kit: $279.95 Assembled &Tested $349.95 
SO Sys1em·s Z80 Staner Kit enables 1he novice 10 build a 
complete microcomputer on a single board. Featunng lhe 
powerful ZBO m1croproces· 
sor. the Z80 Star1er Kil lea· 
lures • Keyboard and Dis· 
play • Audio lnlerface • 
PROM Programmer • Ex
pansion and Wire Wrap 
Area • On Board RAM • 4 
Channel Counter/Timer • 
Z·BUG Monitor 1n PROM • 
llO Pons. 

-~~1 :-~ ~J 
""" - •• - _---:;$' t 

·- ·~--:-i ~ 

NOVATION CAT 
ACOUSTIC 

COUPLER/MODEM 

$189.00 
Lei your computer commum· 
cale wilh olher computers. Bell 
Systems t03 compa11b1e 300 
baud. answer or ong,nate. 

SYM-1 
Reg. $269.00 

NOW$219.00 
• K IM - 1 Compatib le 


• 4K ROM Monitor 


• lK Bytes 2 11 4 RAM 


• 65K Memory 


Expansion 


• User E PROM 2716 


104 2 Parallel/2 Serial 1/0 Board Kit $126.00 
• S· 100 bus • 2 serial 1/0 pons (2 on & 2 oul) • lndependen1 
baud·ra1e selection lrom 55 10 9600 baud • Regulated - 5V. 
- 12V & - 12V ou1puts provided on bolh serial headers • 2 
latched parallel 110 pons (2 In & 2 out) • lndependen1 DIP 
switches lor se111ng address • 1n1errup1 capab1l1ly provided lor 
on serial and parallel 110 pons • • 8V @0.95A. - 16V @ 0.6A, 
& - 16V @ BOmA typical SSl'il 
VB1B VIDEO BOARD KIT $124.00 
• S· t00 bus • 64 or 32 characlers per hne (OIP sw11cn selecl· 
able). t6 l1nes •Graphics 12B >- 4B matnx • Upper case. tower 
case. Greek characters. symbols and numbers • 7~9 do1 
characler matmc • Black·on·wh1te or whne·on·black • Timing 
60Hz ver1ical rale. 16.2KHz honzonlal rate. Crys1a112.44MHz 
• Parallel and compes•te video oulpu1 (US TV signals). sep· 
arate video. honzontal and vertical sync Eliil 

• S-100 Bus Compatible 
• Up to 4Mhz Operation 
• Expandable Memory from 16K to 256K 
•DIP Switch Selectable Boundaries 
•Uses 16K (4116) o r 64K (4164) Memory 

Devices 
• 	Page Mode Operation Allows up to 8 Memory 

Boards on Bus 
• Operates with Z80 CPU's 
• Phantom Output Disable 
• 	 Invis ible Refresh (Synchronized with Wait 

States) 

SO'S EXPANDORAM II SDSystems' ExpandoRAMll isadynamicRAM 
116) toThe Randem Access Memory board w ith capacities from 16K bytes (~ 

256K bytes (4164). It operates on the industry 
• 	 1 S-100 Bus. The design allows 8 boards to op· 

erate from the same S-100 Bus. The Expando· 
RAM Ii is compatible w ith most S-100 CPU's 
based on the Z80 m icroprocessor. 

EXPANDOAAM II KIT 
16K • •• • ••••• • •• •• • ••• •• • • ••••• $295.95 

32K • .• • ... - ..... •. .. • . • •. •. • - . • 369.95 
48K • .. . . ..• . ... . ..... . .. . .... . . 444.95 

64K . ....... • . . .. . . ..... . .. . . ... 519.95 

mailto:8V@0.95A
http:NOW$219.00
http:KITS249.95
http:KIT$99.95
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POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KIT NO. TAPS 2x 8 Vac 2x 14 Vac 2x 24 Vac W x D x H PRICE 
T1 1 OV, 110V, 120V 2x 7.5A 2x 2.5A 21.95 
T2 2 OV, 110V, 120V 2x 12.5A 2x3.5A 3%"x 4:;te" x 3Ve" 27.95 
TJ 3 OV, 110V, 120V 2x 9A 2x 2.5A 2x 2.5A 3'¥4"X4%" x 3Ve" 29.95 
T4 4 OV, 110V,120V 2x 4A 2x3A 3'¥4"x3%" x 31/e" 21.95 

POWER SUPPL y KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR @+8 Vdc @-8 Vdc @+16 Vdc @-16 Vdc @+28 Vdc SIZE Wx DxH UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.5A 2.5A 12"x 6"x41/e'' 51.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x 6"x 41/e'' 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14" x 6"x 47/e" 66.95 

KIT 4 DISC SOURCE BA 1A SA 10"x6"x41/e'' 49.95 

EACH KIT INCLUDES: TRANSFORMER. CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE &HOLDER. TERMINAL BLOCK, BASE 

PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPL y "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5" (H) ...... .. .. . 64.95 

SPECS: + 5V@5A REGULATED, - 5V@ 1A REG .. +24V@5A REG. , SHORTS PROTECT. 

IDEAL FOR 2 SHUGART 8011851 OR SIEMANS FOO 100·81200·8 DISK DRIVES & ROCKWELL AIM·65. 


SHIPP•NG FOR EACH TRANSFORMER: 54.75. FOR EACH POWER SUPPLY: SS.00 IN CALIF. S7 .00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME 

Peroonal HICKOKfvnctlon XR-2208K8 ComputerATARIGanerator Sv•tem LX 303 KX-338 Micro Computer 
KIT 

$1995 4 00 '""'"''-'u CMni.. '"" ..,.,..,, ...,,.,,..
P•• i...,t,, lV lilt'-1•111. ' " .i1 0tttm1 

DIGITAL MULTIMETER EHy-to-uH4·bitmic.ocomputerintendod>------------< •• "··-··· .... . ,, .......... 1600.00 

Co•p•d $ ,,... to teach ba•ic concept• oftedllfl"-: c..,.,., C.ul.. luic. LMt-•t• C1ruW11 

U..Ull•• lyatHt Mnt• C..tr'411, Cnut11 ••ttrcl•. Accur•t• 7 JI 95 ~ computer technology. Op- $229008080A 1V M•tllllM•t, U .....,., ju,IMdil u 411(). Ptwtt Oepend•ble .,.. ~ eretes on 110VAC. 60Hif8 00 Sil1N1ly 11• 111 O,tntl.. MH• -1• .. • ••• $999.00
MICllO· s59s 

PROCESSOR SD Systems KITS ~ NON·UNEAR1------------i 21001 bt_..IU.. Ill · ll•MtMlt UM.._., LI Ilk lilll1I $220 
21002 ••,,.,.,n . ... ~,, ... , ...,_., . 250 l_Wfi SYSTEMS 
21003 HC· t OI li<itl• ... c-..t• 11C1t •• 295PET 2001 

ProfeHlonel Computers :~~~ :::.:~:,;;..;·. ::::.. ..... . : · ~~: Portable * 15% *TRY THIS ONE! 21010 a.•·•flAMjltilhriu•l•,u 11MM.c)l,.cl1t••••1•- n ••. 165 Mini-Scopes• 16K Bytes e Large Keyboard 21011 •.,..,,. ~'" ~..,., •·• r. . . .. ... . ...... 310 DISCOUNT• S1par111 Numerics Pad 27012 ,.,......w n h,...w.u.u.•.,•1'll111aUM1 .........• 410 
 MS-15•• •• • • •••• •• • • $34927013 v.u....,, 1111111111• •• °"''Ct.Ir.a.. l it ... • •• 350 
• Gr1phic1 27014 f'lUMH ,.,.. , ,..,_.., ...., .,,. . 200 MS-215 •.•• . •••• •.• $465 

PO 2001 · 11N ..... $995.00 27015 Mf'l·100tMC-.i Pttcenlti1 1•it ..-4Kil . . . . .• 250 COUPON
MS-230 •• •..••••..• $5981------------121017 M•- •AMlltl ...k nlllllllOOnM) .•• 250 

27018 UMH-"9tltlul4C-"""•lie .• ,... . .• 3201------------il//l 
Bring this t'Ol " l10~ in10 one of our stores ore EPROM e 21024 L,".."" .. L••'""• ....... , ., ,., •••·• 230 
 Light Emitting Diode 
mail to our Ma il Order address shown below and 

6 Volt SD Systems ASSEMBLED ED95 Red-Orange
31001 ~HM ll&llll•...M•UM) .• • $ 480 . d G rece ive a I:>% IHSt "Ol ":\T 


2716 
 38002 '-..... • _.... . ••••. 620... ,. 1u1 .i ....., l&MJ. _ •n reen on purchases from th is Ad of$ 100.00 or more.
1------- -----l 38003 1q........,. ltt• .- ......, 1&M1 . 760 Color ml.King ONLY 

llOQ.4 h ........... tM• ......... IAMI 900 po••lbl• due 

38005 "••lloll9"f ,.,......,. DI•\ on.. c.. • ..-. ... . . ......... 335 
 Oift•r t:XPIHES 011 A1trll :10. I fUIO10 sep•r•le an• S 160 
llDOI ' "' '• ,..... ...,11 " ...'" •• • • • • l!iO od• tennln•I•. 


WIAE WRAPPING TOOL KIT 
 38007 tu Sil W!ll '1'11tim •• .... ••• • • .... . ... 450 t------------il//l 
NAME • ••11 245n°•0 

,........." 
 Flasher LED• Hn. u : •lu•.w•lu , ,.._ y1U.. win 31011 c.111, '" r 911\ • lw. • • ID . ADDflESS. 

:w~~K·-·6··~. ·.:..._··.'.::'_•. ' .$2495 31013 VOl·M24Y:.t111ot~ ...... ' 470 Red LED •nd ONLY 
31011 t.M1.1111 ., n,.u11t.u.t1111 I .....~ 50 CITY . STA.TEFl•aherlCChlp 92(:J,_____________, ~:::~ ~=:~::· ::-i:~~z~::::~11 '.~ "... ~...,...1111•'-•· 1 ~~ 1-1n_ o_n_•_P_•_c_k•_a_•_ ____ea.--ll \\ll ZIP . • PHON£ NO, 

31019 c.w.. •- u -.. Chw.llil'I · ···· · 80 12 s t Coupo.nt •ccerned o"I" w11h lull n11mu i nd 11dd r~:u; f11ler1 1nSVM-1 31020 L,....... " ,.......,. ;"' · 610 
 egmen '!~~~~~~~~~~~~~~~~~~~~ 
31021 to,..,,uM 11 IJH ,_.1ei1-1 •• 140 LED 1

e KIM · I Compotiblo e 4K ADM 31022 ........... " , ...........1. . ... 1010 
 Array @ -~-nozJ 1300h••HMIM11('41 .......l•IMI . ... 
 ~ 
Moni1or e 1KBym2114AAM 38024 y.,...,., II DBW. '-"' nuMt ..,,, llii..t Cuu•··. ..... 430 E•cellent for .... la level lndl· 
• 65K Memory bponsion e User 38026 "'OM·lot noM ,.._._. . . .. 265 c•tloa circuit•. ~:~~o~:c~od~:,:*!d~r~.i~ ·:~1~:· 1::• !!~!!;,~~O,~.. t~~gi: 

31026 M"· l• lN M 125K119IJl'K"' '" It•• , . ·. · · · GL· 112R3 All Red $ 480 Adl:t S1 00 1a ccv•1~11.19• •nd tmullmg M.l!l\U!lj Cr1111ge .and V11111 w elcom1id.2718 EPROM .. .. .. $239.00 
31021 HMHll<lti.._.t~.. . 400 GL-112M2 Gr..-JR•d .-. ~;:,~:~1~c~:=~r •cn~,~~g:~o:u~~;;· PHONE ORDERS: (2 13) 641 ..064 

MAIL OROER PORTIANO SANTA ANA CULVER CITVTest Clips The~c-!! LED Driver PO Bo~110ltl 11 M ~ r.12 ..a ..~e 1300 I l<11ng~t A-..s l 1080 J•lfti••..., ft ,1
from SIGNETICS ~Cl\tCA902.J0 ll'<inltlHI. 01'11111'0 s.,lll AJU• CA ~;i)()!i c ...1~11· C•h . CA lt'Oi:JO 
Ca~t•. Ructv·To..U. De•lgned to lllumlnale 12 •eg... illJI 1.111 •.ciu t19i1 Ju.n o 14-Pln Cllp. - - -$ 4.50 lllolj Ml-HU j'Hll Ht•lUi 

MiacipuJc•wor L.Nrnlnt Pldl• me.nt LED Arr•v• •ccordlng to 1-----+-----+------ +-------l16-Pln Cllp•••. $ 4.75 

24·Pln Cllp••.• $10.00 
 lndu6H t1ve::nJl'IQ you 1t11ehd 10 •n input COD• 451 !~~!~.'!w.¥ le',!~~~!~~nd J:,lO !?,';!'l(l~~~tt. N.E- •O!i'4S~~•Nc':!~"'~R .. 111 w,, 'n'u'•.·••'.""P••'o-md'-obH"ogu•m•d"•n. lonno,· lrol voltage, $480 

•H l .. CMNl, AZ 9~711 HOl:.•1(111, Ile 770Dfl Al l ~n l lll, (jA JOJO!'i S•'"ntHlfl, CA 0..1.CIRI
40-Pln Cllp. - . - $21.00 c;ir;imp;ict f)ll c;bo"· IR·2406 1111} H• ,u.u 11u1 •n·MU f...,I m -11aa ltDll zu..m 
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Fonnerly the CPO Shop 

Disk Drives forTRS-80* 

Reg. Our 
CCl-1OQTM40 Track $399 $345 
CCl-200™ 77 Track $675 $549 
CCl-800™ 8" Drive $895 $795 

(Model II) 

TRS-80* Systems 
Reg. Our 


TRS-80* 16KLevelllw~ypod $849 $749 

TRS-80* Expansion Interface $299 $279 

Cat Mode m-Originateand 

answer. Sameas Radio Shack 

Telephone Interface II $199- $189 


SAVE EVEN MORE-CALL FOR COMPLETE SYSTEM PRICES 


Printers forTRS-80* 
NEC Spinwriter - letter quality high 

speed printerwith 
TRs.80* interface Reg. Price Our Price 
software $2745 $2479 

with Tractor $2979 $2679 

779 Centronlcs Tractor Feed $1598 $ 995 

730 Centronics Friction and Pin $ 995 $ 899 
Pl Centronics Printer $ 499 $ 379 
Paper11ger(IP440) with graphics option $1195 $1155 
Tl-810 Upper and lower case, parallel and 

serial, paper tray. and TRS-80" 
Interface software. $2065 $1829 

M Pl Inflation Fighter $ 795 $ 749 
Sanders 1217 Typographlc Printer $3994 $3899 

,_ . 
.....putczrt1applc! ,..eo1~m $1195 

Call for Special Accessory Prices 
High Technology Mall List (Apple) $ 40 $ 35 

[AltO)JZBO t;>ased. d~al 8" single-sided double 
. . density floppies. Reg. C.lllor32KSystem $4500 price
64K System $4960 

Prices In !his ad are for prepaid orders. Sllghlly higher prices prevail for other· 

than-prepaid orders. I.e.. C.O.D .• credit cards, elc. 

Freight collect, F.O.B. 

Charlestown 


ComputerCit~ 

16 K .Memory Upgrade Kits 
Add $2.50 for jumpers and Regular Price Our Price 
programming instructions $79 $62 

Operating Systems forTRS-80 * 
35 Track 

Reg. Our 
NEWOOSbyApparatt $ 49 $ 44 
NEWOOS Plus $ 99 $ 79 

CP/M forTRS-80* Model I, Zenith 
TRS-80" Model II,ALTOS 

Manual only 

40 Track 77 Track 
Reg. Our Reg. Our 
$ 55 $ 50 
$110 $ 89 $150 $100 

Reg. Our 
$150 $145 
$250 $170 

$ 25 
Computei<:lty™Patchpak#4byPercomData $9.95 6 8.95 
Patches and enhances TRSDOS for 40 track and 77 track drives. 
Dlskettes51/z'' Boxof10Callforquantltydlscounts $ 26.49 

Business Software ~ TRS-80 * by CSA 

General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 
Malling UstNameandAddress 
Complete Computer 

Checkout Program 
SpoolerbyCSA-
Prints while doing data entry 

MODEL I MODEL II 
Reg. Our Reg. Our 
$125 $97 $225 $199 
$125 $97 $225 $ l 99 
$125 $97 $225 $199 
$125 $97 $225 $199 
$129 $97 $225 $199 

$ 29 $26 

$ 29.95 $ 24.95 

~l(lrN(Heath) WH89,,_........~---... 


~onecomputer. Floppy C.llfor ~~- ,1 ~Reg. -
disk storage. Smart video ler· $2595 price 
mlnal. Two ZBO microprocessors. 
Complete with I6K 
RAM expandable 10 48K. r;,_ 
CCITM ·189 Add·on drives lor Call for 
WH89 $ 495 price 

MRTT~L INtEWViSiON
Ca11 forSpedal Introductory Prices 

ATARI®400 AND 800 
Call for 
PricesPEt 

TO ORDER CALL TOLL FREE 1-800-343-6522 
175 Main Street, Dept. B·4 Charlestown MA 02129 TWX: 710-348-1796 MassachusettsResidentscall 6171242·3350 

Hours I OAM-6PM (EST) Mon.-Fri. (Sat. till 5) • For detailed information, call 617124213350 
Massachusetts Residents add 53 Sales Tax •TM CCI· 100. -189. ·200 f, -BOO are ComputerCity, Inc. trademarks. TRS·BO• isa trademarkoFthe RadioShack 
Division of Tandy Corporation t Requires Radio Shack TRSDQS• Prices subject to change without notice. Franchise and Dealer Inquiries Invited 

Retall Store/ Charlestown, MA • Framingham, MA • Hanover, MA • Burlington, MA 
Locations Manchester, NH • Providence, RI 
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ALL PRIME QUALITY - NEW PARTS ONL V BECKIAN ENTERPRISES 
SATISFACTION GUA RANTEED. 

EDGE CA RD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye. S/E Sold Tail: W/W Wire Wrap. 

PART I DESCRIPllOI. ...... 1·8'c. 10·24pca. Zlijla. Up. 
BRAID: TEXAS IHT. 

4010 501100 lraollCr... .250 U .1511. U .Sliu. U .11iN. 

4010 60/100 lraol WIW .250 UON. 3.8511. 3.4&N. 

BRAID: SULUll: U.l Rel. 

121115 501100 Solder Ep .140 I.ION. 1.10... UliN. 
129110 601100 SIT lmul .250 4.50... 4.10... 3.10 
121115 501100 WIW lllUI .250 5.25 4.75 4.20 
129115 5011 oa srr A1111t .140 4.15 4.45 3.15 
121111 501100 srr c..-. .250 4.75 4.25 3.11 

OTHER .125 " COITACT CTR COHECTORS: 

12106 Z2144 Sit lo E111 .140 4.15 3.15 us 

12761 3111Z SIT .140 5.40 4.15 us 
lZJID 40110 WIW .250 1.30 5.15 i.00 

.100" COITACT CTR COllECTOIS: 
10041 13121 Sit lo En .140 uo 3.05 2.15 
10210 25150 Sit TRI 10 .140 4.50 4.05 3.ID 
10115 20140 Sit TllS IO .140 5.15 5.35 4.1~
10110 20/40 WIW TRS 10 .200 3.30 3.00 Z.I 
10110 20/eD SIT TIS 10 .140 3.20 2.10 z.&5 
10415 31/72 llE VIClor .140 5.50 4.90 4.40 
10410 31172 WIE VIClor .200 5.10 5.25 4.15 
10500 31/72 SIT Voctor .140 5.70 4.20 4.10 
10535 40180 SIE PET .140 5.15 5.3S 4.1& 
10540 40/10 WIW PET .zoo 1.00 5.40 4.80 
10550 40110 SIT PET .140 5.10 &.25 4.15 
10515 43/11 S/£ COSltlf .140 1.85 1.25 5.55 
10105 43/11 SIT COSltlf .140 l.IO 5.15 5.30 
10515 43111 WIW CDSltlf .zoo 8.10 1.20 5.95 
101111 4JIH SIT COSIElf .200 1.10 I . ID 5.40 

l.C. SOCKETS GOLD. 

.161" CDITACT CEITER CDHECTORS. 
PART I OESCRIPTIDI. Row Sp. l ·lpc. I O·Z4pcl. ZS,C.. Up. 
15105 8112 S/£ PET llSC .140 t1.8D U .15 U .45 
1&110 1112 SIT PETllSC .1 40 1.85 1.15 1.50 
1&131 1112 SIT PETllSC .zoo 1.10 1.54 1.45 
15115 II· S/£ Sgle Row . . 1.10 1.50 1.30 
15210 101zo 8/£ .140 2.15 1.95 1.70 
16275 10120 SIT .140 z.oo 1.85 1.10 
15435 lZIZ4 SIE PET .140 Z.10 2.35 2.10 
15440 121Z4 SIT PET .140 U& 2.40 2.15 
15445 12124 SIT PET .zoo 2.75 2.50 z.zo 
15505 15130 SIE GRI b y .140 2.50 2.25 2.00 
15510 15130 srr ORI by .140 uo Z.15 2.95 
15515 15130 WIW GR I Koy .zoo Z.IO Z.35 Z.10 
15100 11131 Slf .140 u s 3.05 Z.70 
15110 11131 SIT .140 3.00 2.10 2.40 
15115 11131 WIW .200 3.10 3.ZO 2.90 
16700 22144 Sit KIMIVEC .140 2.11 2.10 2.75 
15105 ZZ l44 SIT KIMIVEC .140 3.11 3.30 3.00 
15710 ZZ l44 WIW KIMIVEC .zoo 3.49 3.ZO 2.15 
15175 Z& /50 SIE .uo us 4.ZO 3.75 
15180 25150 SIT .uo 4.55 4.10 3.65 
15185 25150 WIW .zoo 4.15 U& 3.90 
11115 31/72 S/£ .140 1.50 5.15 5.20 
11120 31/72 SIT .140 1.55 5.90 5.Z5 
11125 3117Z WIW .zoo l.7S 1.10 5.40 
18145 3111Z SIT .200 I.SD &.as 5.ZO 
11235 43181 Sir Mat 1100 .140 I.ID us 5.30 
18240 43111 WIW Mot 1800 .zoo 7.80 I.OS I.ZS 
11210 43181 SIT Mot HOD .200 1.50 5.15 5.ZO 
1172S 43181 Sit Mal 1100 .140 7.20 I .SO S.75 

COOLING FAIS. 
l.C. SOCKETS lll. E1111 Quill. 


14 pit to.40 II. 


WIWRAP 3 TUii 
14 plo t0.15 ... 1 ta 4 tll.DD H . 
11 pl• 0.11 H . 5 to I 17.00 II. 

IOIOA PRIME. 

u .oo ... 

11 pill 0.44 ... 

COHlCTORS FOR CHTROllCS 700 SERIES.
EIA I CONDUCTOR CABLES Ill. long. An11h1nol 5J.3 0380 

'O' TYPE SUBMlllATURE COllECTOllS. 

OUAITITl 
PART I UMIER DESCRIPTIOI. Hlpca. IO·Z4pcl. Z5·19pco. 

DE IP Mole u.ea... tUOu. ti.JO.. . 
DE IS h1111le 2.21iN. 2.00.a • 1.11111•. 
OE 110913-1 Zpc. Groy Hood. 1.50... US.a. 1.ZO... 

DA ISP M•I• Z.35ea. Z.1Su. 2.00. • . 
DA 15S 3.25'1. 3.10.a. 2.11111•. 
DA 51211 ·1 1. pc. Groy Hootl 1.40.t. l .ZO... I .I S... 
OA 51221·1 2 pc. llac• Hoad 2.50... 2.ZS... 2.00... 
DA 110913-2 Zpc. Groy H• 1.10.• . l .35H . 1.30... 

"""'"" 
DB Z5P Moll 2.10... uo.•. Z.40... 
DI zss h1Ulo 3.10... uo.•. 3.20... 
DI 51212·1 I pc. Groy Hood 1.50... 1.30.a. 1.10.o. 
DB 51221·1 2 pc. lloc• HIOll 1.10... 1.1511. 1.4511. 
DI 110913-3 2pc. G11yHIOd 1.751•. uo... 1.1511. 

DC 37P Milo 4.20.t. 4.00.1. 3.70... 
DC 375 1.00... S.7S.1. uo... 
DC 110113-4 Z pc. G11y Hood 2.z5l1. z.00.1. 1.11ioo. ""'""'" 
DD &OP M•I• 5.50.1. 5.10.1. 4.7511. 
DD 505 h1Ul1 1.4011. l .I0.1. 1.00... 
DD 51211·1 I pc. Gllf Hood 2.4011. 2.20... 2. oo. •. 
DD 110113-5 Z,.. Grty Hood Z.10.a. Z.40.o. uo. •. 
D 20418·2 	 H11dw111 Sii .90.1. .I0.1. .10.•• 

11 Hood S.tl 

TERMS: MINIMUM ORDER: $ 15.00 ADD $ 1.35 Foo 
Handling & Shipping. Orders over $30.00 In the U. S.A. 
We Pay the Shipping. CALIF. RESIDENTS: Ploase Add 
6% Sales Tax. 
NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 

BECKIAN ENT ERPRIES 
CLASS 11 Typo CMl1t. MAIL ORDERS TO: P.O. BOX #30891 to 4 pea. t9.00 ...

1. to 4 pea. m .oo 5 to 8 pea. 7.00 II.
6ta81C1. 20.. 00 SIMI VALLEY, CA 93063 

TRS-80 / APPLE/ EXIDY 
16K Memory 
Add·on Kit 
hieryl hlng nHded lo up-1r.1de you r 
TRs.80, El<. An .1ddilion.1I 16K in
cludu illuUr.ated inshuc lion1, 
RA MS .11nd prr· prott r .&m m ed 
jurnptn. No specl..l l toob. rcquirtd. 

WI. ' o,_ $88,00 
CAT. NO. DES CR IPTIO N 
115& TR5-IO keyboud Unil 
1t56-A TRs.30 hp. lnh!tface 

Prior to 4JU79 
1156-B TRs.80 hp. lnltrf..ce 

Alter "11179 
11 S6-C ror App le II 
'156-D fo r Eddy Sor<tfer 

TRS·80 EDGE 
CONNECTOR• 
CABLE 
• 40 pin (2x20) 
• 36 ·· of ribbon c.oble attached 
St.a nd,ud conntclor •nd c.ble sci 
plu31 lnlo rru of m.1i n unit or et· 
p.1n1ton lnl~rf.cc. hctmy pr~ 

.,,.mhl<d. $8 88 
C• I· No. l0l7 • ea 
Wl. BOL. 

2 forS16.00 

LEEDEX 
Video 100-80 

The model 80 fea lurn .JM. iB
d u 111ial a1.1 d e mc:oloa l c;iibincl wi lh 
bull t·in disk mounlinR np.ihilily 
;ii n d Spilct fo r .in 11"•1ii,. PC boiltd 
for cuslom de1i1ntd e le< lronltJ. 

The sotid 1h1t f' circuilry •HUtC"\., 
d wrp, .1l.1 ble.. .and hooblP-lrec:- plc
lurt . The frnn l p.anel contr ols in
clu~ power, contr•sl, horlinnt.11 
hold. ~rlic.t l hold. .a nd briJChlnn~ 
Adju1lmenl1 fo r silt, vidw levd 
•nd Yf idlh ,ue lo.C".altd on lh e rt:o.u 
~ncl 

Ruged n'lt'l.1 1 abinel wi lh d l11 

•P•«· $199
C• I No. 2J74 

CORNELL DUBILIER 
POWER LINE 
FILTER 
Removes lr.a nsienls.,. RFI and (llll· 
c hu ho m AC power llneJ. 
Speclfic•ll y fo r genl!f.11 purpose 
filt erin1 providn effocth1e RFI 
elimin.atl~ Hlah cu u rnl r.alina 
(10AMPS). Pt-rfoct for home corn
p ultrt.. El c. '1101220 VAC, SO, 60 H1: . 
lndudC'i 15 ft. 16 C•uae Coul 
C•L No, U79 $9 95
W t.l.S l.bs. • 

TRS·80 EDGE CONNECTOR 

C•b No. 
1"80 
l1...i 
l141 
114? 

• 40 Contacts (2•20) • 1" Spacing 
Fot eapilt-.Sion or m .ai n unit 

Dl!'K ription Weigh! 
TRS-80 Edae Conneclot :J 0 1. 
.\0 Cond. Ctblc l fl. ltnglh ol 01. 
40 Cond. C•hlc 10 It. lenKl h 12 o.r:. 
40 Cot1d. C.iblc lS fl. lenRlh 10 01. 

Pricc 
S4 .15 
S& .Ol'I 
$ 16.00 
Sl0.00 

Selecl br twecn two iln lcnrt.n, or 
compu ll!t .md .mlcmru.. lntludt:s 
o ne 75 ohm in11ul .Jnd oneo 100 ohm 
leimillilll lnpLi' I. Oulpul l1o slindard 
JOO ohm rl.al .mloi:nn .1 c•ble, .ll· 
l.1<:hci dirr!clly tu TV lerminJls. WI. 
6 oz. C<11t. No. 1976 

Electronics 
Books from 

HOBBYWORLD 

HOW TO GET 
STARTED WITH 
CP/M $7.95 
Hi11Yln:1e ltonhlc undrut.1ndini;: 
CPIM l Boo~ will ,Rd ynn inlo 01-sc,._ 
ll.i t5 in ,, lew c.1~y ilepJ. Mt»I 
popul.u 011~r .11ing sr•tcm eaplaind 
ln simple 14.'lmt.. J:lou.uy, lbt ol 
h.1 rdw.i tc m.i.nu l.1 clutcrs suppor 1in11 
CPrM .1nd l~I ol CPIM Sollw.ut. 
C.11 No. d.918]98-12-0 (200 p.af: CS] 

PASCAL WITH STYLE 
A iuidc wrillen fm PASCAL U5ef'J 
lo he lp wrltr mme .accur•le, euor. 
[f~ p rOXJ.)nll, lf;Llidf'lines lh.11 ~ l f1!1'S 
p1 osr.am or11:o1 nlu!ion .1nd " logic;a l 
ltiink inl(', dcl11l lc-d nl of Sf.i)nclottdti. 
Sillmp le:io o l Pl\S(Al progr•ms .arc 
lllniOl'I~ lhc mm.I IC!.adablC! H~l!n 
lllnywhtr t. SpC!d.:il ch.1p tc1 ~how!\ 
how 10 u!lt lop-down -'PP•O.l.ch with 
PASCAL. $6 95 
Cal No, H 511•1 • 

SEND FOR FREE FLYER 
FEATURING: 

O ur new li ne of Computerized Toys 
.a nd G.a mes, Compulct$ •nd Ac
c~es, Disk Dr ives. Printers. ,,.. 
legr•led Circui ts, llD'1 Semi Co,.. 
ductors. Connectors plus more • nd 
more. Srltct hom Hundredt> of 
h ems .a t Terrific: Prices? Circle ou r 
Rudt!r Srrwicr Number or Pho~ 
Writf!' for your rrtt Ulustr.1ted Fl yer 
Toda.yt 

SW' DUAL AND SING 
DISK DRIVE 
ENCLOSURES 

as low as $25 
• Fits most standard disk drives: 

Shugart MP/, Pertee and more. 
Ou "I drh:e cmclow rl" cnn,lfuc1ed nf 
hl·impllltl plulic, one pil"cc molded 
consl1uc tiu,._, ch1rco<1 l--1vey fi nish. 
Sin111 lc drh·c encloMtH? cun,lruc1td 
of wgi;ed beige-finish 5leel, two 
p iece comhuction. 
C"I No. Oescripllun WI Price 
2055 Du•I Enclomrc 1 lbi S59 
2245 Single En d o.wrel lbJS25 

TM n.ation's m<»I popubr com
pulcri:u~d tov1 11nd g.unH .are now 
•v• il.a blt d lu:c t h o rn Hobby
Wo rl d El ectronic'- Nune Br• nd 
Products In clude: At.ar-1 Ho m e: 
Vldl"O G.a mr C~ter, T.I. Spc..t.5.: .ind 
Spc-11. H.ind Held B.1seb11U , Fnotb.111. 
fideli ty's "' ChHS Ch.allengcr"' .and 
m11 n y olhen.. 

HOW TO ORDER g1ound •dd JS< for •ddl'l lh. Fm 
Pay by c h eck. Masttrchart;t>. .iir .ldd 75< fo r add l'I lb. FOR. 
Visa. o r COD. Cht1rjl;c orden EICN : s.t.u face: .tdd SJ .OU lor first 
please in clude t'-pir.l lion d otte. 2 lb • ooc pe r addrl lb. Ai r: .idd 
Foreign p.Jy in U.S. fu nds. Otder Sll .00 fm firs l 2 lbs. SS fur c.ich 
by phone or mail, or .1. t uur ret.li l. .iddl' I lb. COOs 51 41 ddt' I. C u.Jr· 
MI NIMUM O RDER $ 10. pleast .mteed s..11 tidac1ion fm 1'20 d.i ys 
Include phone number 01nd mag· or you r mone-.· bul! Nol rt.."
.uinclissue you .ire ordcri nx s ponsih le for ly po)!taphic.11 
ftom. Prices \'ol lid lh ru last d 11y of <' rtms. Some i1enu. ~u bj(+c t In 
co..,e r d a le . SH IPPING : USA : pr ior $.'t i ~ . We reS(.'nte thf.' ri~ht 
add S2.00 fo r the Hnl 2 lb~. For tu li m it quan li tic1o . 

TR§..80 15 .l regi51tted tr.)dtM.l•li of lht- h.ndy Comp.iny. 
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Al last, an S-100 Board that unleashes tne lutl power ol two 

DIGITAL RESEARCH COMPUTERS 

(214) 494-1505 

16K EPROM CARD-S 100 BUSS 


FIRST TIME OFFERED! 
BLANK PC BOARD - $28 

USES 2708's! 

Thousands of personal and business systems aroLmd the world 

use this board with complete satisfaction. Puts 16K of software 

on line at A LL TIMES! Kit features a top quality soldermasked and 

silk-screened PC board and first run parts and sockets . Any 

number of EPROM locations may be disabled to avoid any 

memory conflicts. Fully buffered and has WAIT STATE 

cap<1bili ties. 

OUR 450 NS 2708'S 
ARE 58.95 EA. WITH 

I 

ASSEMBLED 
AND FULLV TESTED 

ADD $30 

16K STATIC RAM KIT-S 100 BUSS 

$59.95 

KIT 

1. J!.ddressable es lour separale 4K tslocks. 
2 ON BOARD BANK SELECT circuilry. (Cro· 
mcmco Standard'). Allows up to 512K on lino! 

!'. ~~~~~~64~~~h~~;~~;~=~;'~TATES . 
5. Double sided PC Board, with soldermask and 
silk screened layout Gold plated con1ac1 fingers 
6 All address and data lines fully buttered. 

7 Kii includos ALL parts and sockels 

B. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under 1.5 ampsTYPtCAL from 
lhe +8 Voll Buss. 

10. Blank PC Board can be populaled as any 
mull iple o f 4K. 

unbelievable General lnstrumentsAY3·8910 NMOS computer 

sound IC's Allows you under total computer control to 

generate on Infinite number of special sound effects for 

games or any other program. Sounds can be called In BASIC, 

ASSEMBLY LANGUAGE. etc. 

KIT FUTURES: 


: l6'~RG~AsR~~~~L~?oM:6'~i~ 6~saoARD. 
•USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

: ~~L6s~RK~~~.0pi;..i+~~~g ~~~~WARE ARE INCLUDED. 

BLANK PC BOARD W/ DATA-$33 

LOW PROFILE SOCKET SET-512 

SUPPORT I C'S & CAPS-$19.95 


ASSEMBLED & TESTED-ADD $30 


OUR #1 SELLING 

RAM BOARD! 


COMPLETE KITI 

s949s 
(WITH DATA MANUAL) 

BLANK PC 
BOARD W / DATA 

.___..;:$;.;:3;..;1 ____, 

BK LOW POWER RAM KIT-S 100 BUSS 

SALE ~ pR\CE 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

$9.75 

Bypass CAP's (Disc & Tantalums) 
$4.50 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STATIC 

AT DYNAMIC 

PRICES 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES: 
1, Addressable on 16K Boundaroes 
2. Uses 2114 S1a1ic Ram 
3. Runs al Full Speed 
4. Double sided PC Board. Solder mask 
and silk screened layoul Gold fingers 
5. All Paris and Sockels Included 
6. L_ow Power: Under t.5 Amps Typica l 

BLANK PC BOARD-$26 COMPLETE SOCKET SET $12 
SUPPORT IC'S AND CAPS-$1 9.95 

Clfn 

21L02 

(450 NS RAMSI) 

Thousands of computer systems rely on this rugged. work horse. 

RAM board. Designed for error-free. NO HASSLE, systems use. 

ASSEMBLED AND FULLV 
BURNED IN ADD $35 

Blank PC Board w/Documentation 
$29.95 

Low Profi le Socket Set...13.50 

Support IC's (TTL & Regulators) 

Perfect tor S-100 zao CPU CARD 
OEM's 

WIRED! 

NOT A KIT! 


14 MHZI 
ASSEMBLED AND TESTED! READY TO USEI Over 3 years of design 
efforts were required to produce a TRUE S-100 ZBO CPU at a genuinely 
bargain price! BRAND NEW! 
FEATURES: 

~ 2 or 4 MHZ Operallon. * Generates MWRITE. so no front panel required. 
*Jump on reset capabillty. * 8080 Signals emulated for S-100 compatablilly

* Top Oua111v PCB $Uk Screened . Solde1 Masked. Gold Plated Contact Fingers 

NEW! G.I. COMPUTER SOUND CHIP 
_ 

PRICE CUTI 

KIT FEATURES· 

• PC BOARD IS SOLOERMASKED. SILK SCREENED, WITH GOLD CONTACTS. 
• EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 
• USES PROGRAMMED 110 FOR MAXIMUM SYSTEM FLEXIBILITY. 
Bolh Basis and Assembly Language Programming examples are included. 

SO"WARE: 
SCL lnlerpreler coming soon! Our new Sound Command Language lnterpreler along 
wilh Iha Register Examine/Modify (REM) routines and Sound Effecls Library (SEL) will 
be a11aileble soon In EPROM. SCL makes sound effects programming generaHy easier 
and quicker lhan that wntten in Basic or Assembly Language. An SCL users group will 
be formed , and the besl new SCL programs submilled will be added 10 lhe Sound 

_ e_rr_ec_1_s_Li_b_ra_ry_in_E_P_R_O_M_.___________________, AY3-8910. As featured Jn July, 1979 BYTEI A fantastically powerful Sound 
PRICE CUTI & Music Generator. Perfect for use with any 8 Bit Microprocessor.LOW POWER - 250NS 8 FOR Conta ins: 3 Tone Channels, Noise Generator. 3 Channels of Amplitudes~\..E\ 2114 RAM SALE! $49.95 Contro l. 16 Bit Envelope Period Control. 2-8 ·sit Paraitel 110. 3 D to A 

4K STATIC RAM'S. MAJOR BRAND. NEW PARTS. Converters, plus much more! All in one 40 Pin DIP. Super easy to interface 
These are the most sought after 21 14's, LOW POWER and 250NS FAST. to the S-100 or other busses. 
SPECIAL SALE: $750 ea. or 8 FOR 49.95 SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 

TERMS: Add $1.00 postage. we pay balance. Orders undeo SI!> add 75CDigital Research Computers handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
(OF TEXAS) Tax . Foreign orders (except Canada) add 20% P & H . 90 Day Money Back 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 494-1505 Guarantee on all Items. Orders over $50. add 85¢ for insurance. 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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http:CAPS-$19.95


Clrcle 223 on Inquiry card. 

25 MHz, 

Model LB0-520 

30 Miiz,
20 Miiz, TIUGGERED 20 MHz, DUAL TRACE DELAYED SWEEP, DUAL TRACE FIXED DELAY, DUAL TRACE
• Single trace: automatic trigger for • Add. subtract modes on CH-1 & • Buill In variable delay circuitry 

• Dual trace. 30 MHz bandwidth.highly stable. bri9ht display. CH-2 faci litate easy checkout for 1µSec to 5 Sec. • 5mV/Dlv. Vertical • 5mV/cm Vertical Sensltivi lv.• 17.5nSec rise time. • 10mV/cm to simullaneous pulses. signal levels. Sens ilivity. 

20V/cm Vertical Sensitivity; 11 distortion & noise cancellino. 

sleps. 


COLOR BAR GENERATORS, BRIDGES, TESTERS. 

NTSC Color Bar 
Pattern Ge!lerator 

Transistorize'!hCR Bridge 

740 

Model 
LCR-

' "'·"·C.(lmO(lllt••ldeOO"'"""'* Model 
·~•lfltCMIC.oloft11u1tlar•ur cNorM LCG
• 	ll «1t1•.,1J11r>ee'*1trn1 -10 baf ~JIO.l ~r 397 

OIMO 11!f 1• >11Dow M l*"' 
• .) OOl(lltll.,PIL2etofl l l'l.a1Clia&ll

' 	 l•-1ICAlllN:••ftdlflO" ll Oftl.. l'"'ft Plu• 
CJl'OIClle 

• OKl!lc.~lrlCIQll'outlNI• 
• 81tt.y OC*"•llCI I lrudlrCI " C"' ul.I • "'"Hell 

Before vou buv, 
f NISCcOIO'DMI 

• PfO'o'du1\,..t~or'IC'N 1"'4!'Ml\.D0\110ft-oOllC:Ol\llold 

C:lw lll"llllld""""'""' 
• h1• C:l'4Clt.M'f a!'ld .aiu1u"O Cll Pll' 4t a11C1 •"*O.!•nce 

• •&•Id bl!utl O'Hl'I ....... ,l.Hf!l'I 

• DOll.ll'd:l•"'lllleC:fDU~tlklrlC0'\11..Qef"Ce.IHltf~ .W 
C"l"-<1 1 ~'«1\#f~l•O 

I 1 ~ 11 V.O.Ol! '\1111'1 1 11-tCIUl'OAf' OUIOWl 'OifVal!IS 
\P flll ...,~ 

e [C111 • Jo.llfl 9 ;tril lff Clf!IN 'loc:•.O 10COIO" lhll»C...-1,., 

• "'Ol.,111 b1t1"""1.,..ct111fll OID9l~OfOG'fl••veor 
oftMonK.0 K .,,ftlllO to ..'"""'°" 4hcli• 

I PIOWCS.1 I ll flOl\llll l9Q11lflO IO llmt, lft.1 1 t'f"l h,ule1 1 
"'ATV, CATV. VlAIVCA. c:Olot l llO ti&• IYll...,.. 

..,, " 
4.)01 - • ,, 

.-001 - .lJ...... 
tOIQ - AJ 
1111111 ,,.., - " 
*Ill - .ti) 
.OU • I XI 
4'01& - • 00.a•• - 4J 
IO U - I OJ

.ti)  · to"°"  4140lO . .. 

.a71 t.10- """" - n 

CI MO& IDIOOll!: ct.AMPEOI 
ti»• - 1S .... - ,....,.. - .,""  n4CfJ - ., ..,.  ......  ... -- ... 
__..,. 
~ - .JJ 
4040 - 100

""' - .40IJ - 1 :00.... - ..'°"'  4!o"°"6 - IJ1--" ..., - 46"°" - 100 
QI - 1 10 
.4M.J - 1,10 

"°" - lD""' - " •• - n -- ..45.lt - •«> 
1511 - 1.10 
~ - 1,00 
J4COQ - .l1 
JC)  .11 
J.ail - JO 
, 4(10 - _,, 
J.c1 4 - 1.2'0 
1.cJiO - IJ1"""  ... 
t 4('1) - ·",<M _ .lilt 

MCIJ - uo - ..""'  ..74(1'1  UJ 
ltC1'1 - UJ 
,.c"lt0  1>0 
1<1•1 - 1 1• 
Jl(IC  100 
UCl t6  1lS 
J4C1 13 - 1 ~ 
JICl 'Jt - IJO 
1¢11'1  IJO 
~n- 1.
J4C1n  1.10 
1..ciOt - '° 1.c:a=  .llO 
,.ctu - uo 

PRINTED CIRCUIT BOARD 

•••s· DOUBLE SIOEO EPOXY BOAR D 1f1 &• thlcfi: 
• .60 .. . ··•• · .. . . . ... ' .•......•• . ••.••.• 51t2.60 

EPOXY l)f.ass vec1or board 
111&• thk:lt wlln1110 · ~ .• . .. . ........... 11.96 

CONTINENTAL SPECIALTIES 
I MAX 100 Fteq. courm,,, 12001 IHz - IOOKH.i 
An 8 digit 100 MHt counl· Function Gener11or, sine, 
er AC 0t DC input. - IQUlll• & tri1rtgla o.Jlpul. 
U29.00 - J169.00. 

: . 
25 watt Infra Red Pulso tsG 2006equiv.l 

TRANSISTOR SPECIALS 
1NUXJ NPN $WtTC>-llNG POWER •••••••••••••••••••• ti.ft 
MflF.«IOrl•C'IRITt~ NPN ••••••••••••••••••• , • .1' 
2NJmNP"N 51 lQ.l , ................... ...... . ti.00 
,._.._il'tU' SI IOl .. , ........ .. ............ tl ,00 
:JH.ID0ePNP $i J03 ....................... .... . ... tl.00 
~£08&,..NP $1 10-,1 . •••••.••••••. •... 4/tl.00 
2N31J7 NPNSU1f • •...................... • 55 
~Hl91DiNPN Sl l0-JRF ............................ •1.!IO 
2N1-420t.IPt4 Si T0-L ....... lo'U.00 
2.N17SJNPNSllO-OO • ••. • •. • .70 
2N~tfPNSIT0-18. ········ ······ ··· ·· ••-•••••• !lt1.00 
2N30fi6PfPN Sl Tt>l ... . ... •....... • .IO 
1HJfllM N'f'NSiTO t2. ..................... . ... S.'t l ,OQ 
2MS2D6 tfPN 8' T022Q ..... ......................... I ,5$ 
2NJ638 PNP Sl 105•••••••• ••••• ,,,,,, .... , ....... !ilt l .00 
MPSA t lHPN S..................... ·•··· · .. llllll J)O 
l N1MaPNP Gt JtM 103 ... , • .9' 

TT lO . ,. 
U sw OlodelSpoclheatindudodl '24.95 •  -------------  • 

•1 11-Jl&ltSIAt l(llU.lollQO Nl: UiO 
.... Jt$"1.l1MPIAQ  11"11 W1D12 1m •r.OYH AAM - :ua 
u •1tSn:11NT•AU - 1.a fM$.ta!Wlt. - l M 

:.:.:~~!!"~ "' - ;~ =-- ~~ 91IC'lll'll!'nl"9.•..•.•. .•. •. .•..•.•..•. •. .•. .•.•. .•. •. .•..•.•. .~.:-:A~6 · 
=~~":-: ~: :::~ : :: 2N6457 N FET ............... .......... .. ... $ AD 
TMS->aHCIOtnSO'nf-S.A. 1.J5. tnU1 - Hl 2N26'6 UJT. · · · • · • •• • • • • • • • • · • · • • .. . • , . •• , . $ .45 
J1\ IRUYOl..1'AGES :.• AV\ 10tlVAltf  iJti EA900TAIGGEROIOOES •• . • •• . .. •.. .. . .. • • 41•1.00 
~~: ~::»!" 1 .: :=2~iiDYNllllU.D • • 2N 6028 PROO. UJT ' •• ' . .. .. " ... " .. " ... " e. .66 
'1lCIQl4'501'1U  110 COH\'llll  •• 
WMU111U.XI O'tN - J I$ " IC l l'S• f  ,. f:P 100 PHOTO TRANS• • •••••..•.••.•••• • .... ' ..50 
~-· • ll•nt - ~ :::::,~~::-: ""' :;: RED, YELLOW, GRUNLARGELE0°1. 2· •••••• 61t 1.00 
Jll 1 1M•ISIAT'C  JA ..,,, _ UI REOIGREt:NBIPOLARLED'L 2'"' ............... '.95 
mu~ • UT• TIC - UI IZlll us TIL·1180PTCHSOLATOA ••.•• , ... . ....... .. . $. .15 
Ji;:1~•1:~~~N1 - :: :=s :: MCHiOPTO ISOL.ATOR ....... .,_ ........... $ .8Q 
UJ'IMl0 1411• TllWI  ._. mt ._.. l WATTZENERS:l.3, ol.7. S.1 , 5.6, 9.1, 10, 
t11U16lUIAMl$0HS H!t mw  1.a 12.15. 18,or22V ..... . . . .............. . Silll .00 
Il l!! 1M lfllO  U~ IUJ - Hi 
l 1J1 U I alO 19 ... - l :hi.... 

DATEl"S DAC--088C - B1>1DAC - •9.9S 

8" DISK£TT£S  HARD SECTOR 
$1 .76. 10lt16.00 

TTL IC SERIES,... _ 
" 7450  ·" 74156  ,. 

1.111 01 - " 7411  ... 74157  .. 
1402 - 17 711)  JO 11160  ...,.., _ 

17 ,..,.. _ ., m 1u - ·"',... _ 
2• 7415 - ... 1062:  1.20--" 747fi  ... 74 113  ..,.,. _ _,, ,.., _ .. 7"1&.1 - ...--n ,..,_ 

"' 14115  ...,..,, _ 
" ,... _ .15 7010  1,80 

14l0  17 ,..._ ... 74173  1.30 
1411 - " 

,..,. _ 1.00 10 74  ... 
7412 - " 

,.,._... ,..175  ·" 74 1.) - " 7.Q1 - ,. ,,, .,. _ ,. 
7414 - ... 7492 - ... 141 77 - ,. 
7411(1 - ... 7•9J - ... 74180  ·" 7411 - ·" 

,... _ ... , ..111 - 1.90 
7'1CI - 11 71'5 ... 141 90  t.20,.,. _ .35 7.fi!ltl - ... 74191 - 1..20 
742fl - .lJ 1• 101  .l6 7419a - _,. 
1'21 - ,. , ..12 1  .l5 14193 - ·",.,, _ 

,17 7.111 22  "' 741114 - ...,.,, _ 
·" 7C1 2l  .., 141 95  ... 

1431  " 74125  ... 741111 - ...,.,. _ 
" , ..12i  ... 1-t19'1 - ..,... _ 

.17 7·U 4S  ·" 7.112'79 - .15 
7'41 - .. 741 41 - 1.10 ,.,.. _...
'"1- ·"' 7" 160- 1.10 11.325 - U5,.., _ 

.10 74151  ... ~91 - tO! 
14"1 - .. 7"1!13 - ·" 'Jf>ftJ - 1.Cl!i,..,. _ 

·" 7&•1$4 - 1.10 11f1 - 1.25 
1191: - 1,10 

14 f)ln ho.Ada11 31$1.00 
16 pln ho3d0r1 tAOea. 

MM5JB7AA •...••.. CLOCK CHIPS ••.•••• , .$5.95 
MMSll4 .. . . • • . . • . • . , •••. . • •. • , •.••S4.76 

NO. 30 WlRE RAP WIRE SINGLE STR ND 
1 • ........... . .... . .. . ... .. . .. ..... . . 1. 

ALCO MJNIA TURI' lOGGlE SWITCHES 
MlA ICCISl'DT,., ,,, .......................... U .C5 
M.1' A 2CllD~t ................. , • .•••••••••• "·10 
MTAlOOP·DflOTC!Nl RQff ................... U .85 
MSD 1116 II OflOT CUl1TR OP lFv'tA SWITCH••••• lt.ll!i 

DIP SOCKETS 
PRV 2A IA 2SA 
100 uo BPIN .17 24PIN .36 

200 .80 1.30 2.20 14 PIN .20 2BPIN .40 

400 1.00 1.65 3.30 16PIN .22 4'0PIN .60 

llOO 1.30 1.90 4.40 18 PIN .26 

SANKEN AUDIO POWER AMPS 
Sl 10t OG 10WATTS• . ••.••••••••.•••••• $ 6.75 
Si 1020G 20 WATTS . . •• •••••••.••.••••• $12.95 
Sl10SOG60WATTS ., .. .....••. . ... 125.90 

TANTULUM CAPACITORS 
.22UF3SV 51$1.00 6.8UF 35V 4~9 1 .00 
.47UF31;V 51S1.00 10UF 10V $ .26 
.68UF35V 51$1.00 22UF25V $AO 
1UF 36V 51$ 1.00 16UF 35V ll• t.00 
2.2UF 20V 5 101.00 30UF6V 511 1.00 
3.3UF20V 4 1'$ 1.00 100\JF 15V • •70 
4.7UF15V Sft l .00 150UF 15V .. .95 

74lS SERIES l lNEAR CIRCUrTS- - " t 1L116J - "' lM201 -.1$

'""'' - ,, k l.S IN - 1.1• u.al01n11 - JS,...., - JI 1«.SIW - "' IJ,l]OJ  ..30,...., - JI J41l.515J - "',...... - " 
,..,.. - '" 

...,.. _ 15 

"""' - .. """' - "' 1.M311 -.H ,..... - ... 141ll1U - "' lM319 - 1.20,....., - ... 1-.Slll - "" l.Ml2• - .!S 
' tl.110 .. J.-.s1• : ~ l.Mll9  1,10 
l • lS I\ - .. ,...,,. - ....,.. _,. 
l 4lSU JI 7451)0 - ,,. 

lMl ?"t - 1.150J~U .. 7-S1', - ::Ill.S U ... J~U.1 - \Ml00 - .96...... - .. J«.SOJ - t.Mm  1 2',...., - :e 
,...,., .... LM*  -IO,...,, 14Uilta - .,. l.Mlt1 - 1.2S....,, - 1.w.1111 - "' LM t lCe - 1.75,....,. - ... ,...,,, - "' Utlll - - 1.95,...,, - ,. l«Al!D - ::: """'"" -...,...,. - ,. ....... 

LM!JJ? - U.O....... - ... fCU T• . ..,.,...., - : ,....,,. u: 1.M!io53 - l.SO.....,, - ?'l£1P l.M!i!i& - A9 

"""' - :: ....,.. . .... lMf/A  .8$,..... J'l.Slu 

~-= YO - 200 

"'"' ... ,...,., - .......
141.MI - .. ;:rn!! - "" 566 - 1,111J4l5M - ... - '" '""' .. l 411lS31 - ·-: ~ - 1 .10 

f4U:l• - .... '•I.Sa) 102 - , .50 
>• l ·Sl'I ... ,....,.. - '" 

.,., _... 
71l.Strt - .. '"'"' - ... "" ....
""" .. J.tc.S.""'6 ... 110  45

""" - .. ,....,,, - ... 7\1CM - .40lll..SP - .. ,......... - .. 
N IC mV  .30"""' - ... '""" - .. 

llLS101 - ... l4t.~ - '"' 141 -.'J,O 
JILSICll ... """' - ,., lMll 111 - u.o 
1..S111 ... ,...,... - : 18 - !15 
J4Ull J -

:~ 
:~ - IC58 - .5074Ul ll - -

~ 
,,.. _..,

1....SU!l ,.._ -
""'"' . ,...,,. - IOJllCC  no 
JU!:D ,....,,, 7'l - 1.9!t 
J,qS1J1 . ,..... - 11.>e - .r.. 
Nt5ttl . ,,._, - LFa - 1,15" 

• "'- •00!.11 • ¥1,t.11:11* ".-!ll' Ol.l ~l · ..i l 0' , 0o•tl1'9 

• lot.• ~ac10 1t 1•11D1 
• C>Dt< ain0.-' 9Vtll1NfY OL'll'!lfOo!Qfl~· lll AC ldto.< 

Farmingdale, N.Y.11735 - -- check our 11rices••. 
YOUR ONIE STOP DISCOUNT CllNTllA . f~~..;,:::;:;i and

Call TOLL FREE Master Charge, Bank Americard , Visa, C.0.0.'s accepted . N.Y. Slate residen1S add 

(800) 645-9518 "We Will Beat Any Advertised Price" appropriate sales lax 
In N.Y. Slate c•ll (5161752·0050 
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Same dayshipment. First line parts only.NEW PRODUCTS! 
Factory lested. Guaranteed money back .Ell II Adapler Kil S24. 50 
Quality !C's and other components at lac·Plugs onto Ell II providing Super Ell 44 and 50 pin 
lory puces .bus plus S·100 bus expansion fW1th Super Ex· 

pansion). High and low address displays. state 
INTEGRATED CIRCUITSand mode LED 's optional S18.00. 

lMl40l(-S 

Super Color S· 100 Vi deo Kil $99 .95 
Expan.aable lo 256 x 192 high resolution color 
graphics. 6847 w11h all display modes computer 
controled. Memory mapped. IKRAM expand<!· 
bte to 6K. S· 100 bus 1802. 8080, 8085.zeo etc. 
Gremlin Color Vi deo Kil $59 .95 
32 x 16 .alphalnumencs and graphics: up to 8 
colors with 6847 chip; 1K RAM at EOOO. Plugs 
Into Super Elf 44 pin bus. Not expandable to high 
resolution Graphics. 

Quest Super Basic 
Quest lhe leader In inexpensive 1802 syslems 
announces another first . Ouesl is the firsl com· 
pany worldwide to shipalufl sfze Basicfor 1802 
systems. A complete funciion Super Basic by 
Aon Cenker including floating point capability 
with scientific nolalion !number range :-:.17E") , 
32 bit Integer ' 2billion: Mulii dimarrays: String 
ar1ays, S1nno manipulation. Cassette 1/0. Save 
and loi!ll. Basic. Dara and machine language pro· 
grams: and over 75 Sratements. Functions and 
Operators. 
Easily adaptable on most 1802 systems. Re· 
quires 12K RAM minimum for Basic and user 

RCA Cosmac Super Ell Computer S106.95 
Compa1e fea1ures beloreyou decide lo buy any 
other computer. There is no other computer on 
the market today thal has all the desirable bene
lits olthe Super Ell lor so littlemoney. The Super 
Elf Is a small single board computer that does 
many big things . II is an excellent computer for 
training and lor teaming programming with ils 
machine language and yet it is easily expanded 
with additional memory, Full Basic. ASCII 
Keybo1rds, video charac1er g1neraUon, etc. 
Belare1ou buy another small computer, see if ii 
includes the tal lowing features: ROM monitor: 
Stale and Mode displays: Single s1ep; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker: Fully socketed for all IC's: Real cost 
of in warranty repairs : Full documentation. 
The Super Elf includes a ROM monitor lor pro· 
gram loading, editing and execution wilh SINGLE 
STEP lor program debugging whith Is not In· 
eluded In olhers al the same price. With SINGLE 
STEP you can see lhemicroprocessor chip opera· 
ling with the unique Quest address and dara bus 
displays befone, during and after executing in
struclions. Also. CPU mode and instructiOll cycle 
aie decoded and displayed on 8 LEO indicators. 
An RCA 1861 video graphics chipallowsyou to 
connecltoyou r own TV wilhan lnexpensivevldeo 
modulator to do graphics and games. There Is a 
speaker system included tor writing your own 
music or using many music programs already 
written . The speaker amplttier may also be used 
10 drive relays for control purposes. 

ti.tl1lll ·S1802 16K Dynamic RAM Kil $149.00 l~l701H1 
LMJMIHS1802/S·100 expandable to 32K. Hidden rel resh l MlXll 5 
l t.ll2'011w/clocks up 10 4 MHzwino wait slates Addi. 16K UIJ20l-11 
lUJ2'0l· IS 
U.J.J24N 

RAM $79.00. 
Ull~ 

proorams. Cassetle version in stock now. HUM 
versions coming soon wilh exchange privilege 
allowing some credit for cassette version. 
Super Basic on cassene S.C0.00 
Tom Pittman's 1802 Tiny Basic Soun:e llstlng 
now avallable. Ffnd oul how Tom Pittman wrote 
Tiny Basic and how to gel lhe moll out of II. 
Never offered befone. $19 .00 
S·1004·Slot E.lpanslon S 9.95 
Super Monitor VI.I Source Ustlng S15.00 
Coming Soon: Assembler, Edllor, Dlsusem· 
bier , DA/AD , Super Sound/Music, EPAOM 
programmer. Stri ngy Floppy Disc Syslem. 

LMJAOIC·I 
Lr.IJ.IOl(-11 
lMllC*-IS 
Ll.W:l)l{·2! 
llilJ.101 -S 
LM~l-1 
LMJ.aOl-ll 
l M:MOl· IS 
l.Ul.tQf· ll 
UUCOH.a 
tM3<13H 
lMJ~ 
U.UIO 
U.t371 
lMJ11 
U 1)9QN 
oua1 
LWU 
lMTClH 
LMiOtH 
lM1Z3H'N 
Ul1JJ.N 
tM14!CH 
LM74UI 
LM1'1H N 
l M1.:b-lf 
IM1l0111 
lM1304 
IMl:IC6 
\M l307 
IMl)IO 
\ MU!tl 
tM leo:J 
U.0811 
t Mlli9 
1.Mll ll 
UUS0'1 
IMl!KION 
l Mll106 
l t.1)9()91t 
t.1C14S1V 
NE~ 
SUSON 
1'iESSSV....... 

N!SMA 
N~V 
NB6N 
N£57ml 
111.m 
1111..ce 
1Sl09'""" 
7~lllQ: 
15'1.9'0; 
1~9'.CH 

A 24 key HEX keyboard Includes 16 HEX keys 
plus load, 111111. nun. wall, Input, memory (llO· 
tect . monllor select and single step. Large. on 
board displays provide output and optional high 
and low address. The1e Is a 44 pin standard 
connecior slol for PC cards and a50 pin connec· .... 

(.O).aOQ 1 1'111lor slot for 1he auesl Super Expansion Board. C0.&000 
Power supply and sockets for all 1c·s are in· CD4001 

Q)l002
eluded in the price plus adelailed 127 pg. instruc CD-'006 

CO.QJ1Hon manual which now Includes over 40 pgs. of CDQll 

software Info. Including a series ol lessons to """°' 
CO.COIO 
COIGllhelp get you srarteil and a music program and 
CD.4012 

graphics rarget game. Many schools and Cl>.01] 
co.lUuniversities are using lhe Super Ell as acourse COt015 

ol sludy. OEM's use ii lor !raining and R&O COt416 
C0.S0 11 
(0.1(1 18Remember ,other computers only otter Super Ell 
CQ.t4 1f 
C0-t020leaiures al additional cosl or not at all Compane 

before you buy. Super Elf Kii S106.95, High 

Super Expansion Board with Cassette Interface $89.95 connec1ors $22.95. 
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LRC 7000 + Prlnler $389.00 
40164 column dot matrix impacl. Sid. paper 
lnlertace all personal computers. 
Televldeo Terminal $845.00 
102 key, upper. lowercase , tOBaud ra1es 24 x80 
char. microprocessor cont. edit. cap. 
lntertube II Terminal $874.00 
Super Brain 
Floppy Disk Terminal 52895 .00 

79 IC Update Master Manual $29.95 
Complete ICdata selector. 2500 pg. master reler· 
ence guide. Over 50.000 cross relerences. Free 
update service through 1979. Domestic postage 
SJ.SO. No toreign orders. 

S-1 DD Computer Boards 
SK Static RAM Kil Sl35.00 

16K Stallc RAM Kit 265.00 
24K Static RAM Kil 423.00 
32K Stallc RAM Kil 475.00 
16K Dynamic RAM Kit 199.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Ki l 470 .00 
Video Interlace Kit $129.00 

Vi dBo Modulator Kit $8.95 
Convert TV set into a high quality monitor w/o 
aHeciing usage. Comp. kll w/lu ll instruc. 

Digital Tamp . Mater Kit $34.00 

Indoor and outdoor. Switches back and forlh. 

Beautiful. 50" LED readouts. Nothing like It 

available . Needsno addllional pans for com· 

plele, full operation. Will measure - 100• 10 

+ 200'F, tenths of a degree. air or liquid. 
Beautiful woodgrain case w/bezel S11 .75 

address opllon $8.95, low address opllon 

$9.95. Custom cablnel wilh drilled and labelled 

plexlglass lronl panel $24.95. Expansion Cabinet 

wilh room tor 4 S-tOO boards $41 .00. NICad 

Battery Memory Saver Kil $6.95. All kils and 

options also completely assembled and tested 

Ouestdala . a 12 page monlhiy soltware pub· 

llcatlon_for 1802 computer users is available by 

subscription tor 512.00 per year. Issues 1·12 

bound S16.50 . 

Tiny Basic Cassette $10.00, on ROM $38.00, 

original Ell kit board $14.95. 1802 softwane: 

Moews Video Graphics S3 .50. Games and Music 

$3.00, Chip 8 Interpreter $5.50. 


ROCKWELL AIM 65 Computer 
6502 based single board wilh full ASCII ke~board 
and 20 column thermal printer. 20 char. alphanu· 
meric display. ROM monnor. lulty e•pandUle. 
5375.00. 4K version 5450.00. 4K Assembler 
585.00. BK Basic Interpreter 5100.00. 

Special smaU power supplyfor AIM65 assem. In 
frame $49.00. Complete AIM65 in thin tirlelcase 
wilh power supply $485.00. M~ lded plastic 
enclosure to Iii AIM65 pluspower supply $47.50. 
Special Package Price: 4K AIM. BK Basic, power 
supply, cabinel $599.00 

AIM65/KIMNIM/Super Ell 44 pin expansion 
board: 3 female and I male bus. Board plus 3 

This is lruly an astounding value! This board has 
been designed to allow you to decide how you 
wa ni ii optioned. The Super E.lpanslon Board 
comes wllll 4K of low power RAM fully address
able anywhere in 64K with bullHn memory pro· 
tec1 and a cassette lnlerlace. Provisions have 
been made for all other options on the same 
board and ii fits neatly Into lhe hardwood cabinet 
alongside the Super Ell . The boardincludesslots 
for up 10 6K of EPRQM (2708, 2758, 2716 or Tl 
2716) and islullysoc\eted. EPROM can be used 
lor lhe monilor and Tiny Basic or otherpurposes. 
A IK Super ROM Monllor $19.95 isavailable as 
an on boarn option in 2708 EPROM which has 
been preprogrammed wllh a program loader/ 
editor and error checking mutll file cassette 
read/write software. frelocallble cassette file) 
anolher exclusive lrom Quest. II includes register 
save and readout. block move capability and 
• ldeo graphics driver wilh blinking cursor. Break 
points can be use<! with lhe register save feature 
lo isolate program bugs quickly, then lollow with 
single step . The Supef Monitor is written with 

subroutines allowing users 10 take advantage of 
monitor functions simply by catting them up. 
lmprovementsand revisionsare easily donewith 
the monilor. If you have the Super EJp1nsl011 
Board and Super Monllor the monitor is up and 
running at the push of a button. 
Other on board opOons mclude Parallel lnpul 
and Output Ports with full handshake. They 
allow easy conneclion ofan ASCI Ikeyboard tothe 
input port . AS 232 and 20 ma Curren! Loop for 
teletype or other device are on board and ii you 
need more memory there are two S-100 slots tor 
static RAM or video boards Also a 1K Super 
Monilor version 2with video driver for lull capa· 
billty display with Tiny Basic and avideo inlerface 
board. Parallel 1/0 Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1 .95, S·100 $4.50. A 50 pin 
connec1or set wilh ribbon cable is available al 
S15.25 for easy conneciion belween the Super 
Ell and lhe Super Eipanslon Board. 
Power Supply Kil for tne complete system (see 
Mulli·voll Power Supply below) 

AIM65/KIMNIM 1/0 ExpansiOll Kit: 4paraUel and 
2serial portsplus 2 internal timers $39.00. PROM 
programmer for 2716 $150.00. 

Multl-voll Compular Power Supply 
8v 5 amp. !: t8v .5 amp. 5v 1.5 amp, - 5v 
.5 amp. 12v .5 amp. - 12 option. :-: 5v , !: t2v 
are regulated. Kit 529.95. Kil withpunched frame 
S37.45. 54 .00 shipping. Kil of hardwareS14.00. 
Woodgrain case SI0.00. 51.50 shipping. 

PROM Eraser Will erase 25 PROMs in 
15 minutes. Ullraviolet , assembled $37.50 
Safety switchffimer version $69.50 

60 Hz Crystal Time Base Kit $4.40 
Convens dlgiral clocks from AC line frequency 
to crysral time base. Oulsranding accuracy. 

NICad Ballery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges lhem up, all inone kit w/lull 
parts and instruclions. S7 .25 

TERMS $5.00 min . order U.S. Funds . Cali I residents add 6% tax . 
BankAmertcard and Masler Charge accepted . FREE Send for your copy ol our NEW 1980 
Shipping charges will be added on charge cards. OU EST CATALOG Include 28<' stamp 

Circle 225 on Inquiry card. BYTE Apri l 1980 277 

http:hardwareS14.00
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TERMINAL 


DATA 


CORPORATION 


MODEL 1200 RS ·232 DATA SPllTIER 
available in kit form 

Model 1200K gives the terminal or micro
processor user a second interface 1or a printer, 
plotter . cassette or tape drive . 1t operates at any 
speed & isolates the two output devices from 
each other. while providing 2 RS-232 interlaces 
from the terminal or microprocessor. 

The kit consists ot 3 RS-232 connectors, 
pdnted circuit board. all necessary components, 
enclosure, mounting hardware & assembly in· 
suuctions ............ • ..•.. . . $64.00 

write or call 

TERMINAL DATA CORP. 
11878 Coeklay Cir. 

Rockville, MD 20852 
1301) 881-7655 

Circle 226 on l~qulry card. 

Word Processing 
for UCSD Pascal 

PROFF formats and prints out text 
files. FORML Interacts with PROFF to 
produce multiple copies of a form let· 
ter, each with a different addressee. 
Features Include: 

-multi file Input 

-Interactive debu9 

-adjustable margins 

-filling, centering 

-underscoring 


Each program Is written In UCSD 
Pascal and Is distributed on floppy
disk. User manuals are Included or 
can be purchased separately. Volume 
discounts are available. 

(714) 452·0681 
Renaissance Systems Inc. 
11760 Sorrento Valley Rd. 

San Diego, Ca. 92121 

Circle 229 on Inquiry card. 

DISK DANE/CRT 
*SALE* 

Shugort 
SA801A 

for 
AS MOD. II ~ ,• 

ONlY 

s4a9 \ 
Hazeltine 1000 (unused) . .. . ... . .• . . 1 599 
Shugart SA400 . . . . . . . . . . . . . . . . . . . . . . . 282 
Pertee FOS!OD . .. .. 1282-fDS!SO . . . 399 
MPIBSI .... . ..... 1279-852 .. .... 399 
SABOlA w/PS/Cob .. . . .. . . . . . . .. .. . . . 799 
Ouol Or1ves w/PS/Cob . . . . . . . . . . . . . . . 1645 

LIMITED QUANITITES

MTI 3304 W. MacArthur Blvd. 
Santo Ano, CA 92704 

(714) 979-9923 

Circle 232 on Inquiry card. 

MEMOREX 

l'loppy Discs 
Lowest prices. WE WILL NOT 
BE UNDERSOLDtt Buy any 
quantity 1-1000. Visa. Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 

Circle 227 on Inquiry card. 

- Profenlonal-

Aeal Estate Programs 
available on rasuue or diskelle 

for Apple & TRS-80 II 

Property Mana1ement System 
• Ren1al Income Tracking 
• Complete EJtpcnsc Analysis 

System w/ M1nu1I S225.00 
Manual $15.00 

Procram Modules: 
I) Home Purchase Analysis 
2) Income Property CashOow/ Leverage 
3> Consuuc1ion CoSI / Profit 
41 Tu D<fcrrcd Exchange 

51 APR Loan Anolym 


Price Per Module SJ0.00 

Add s!·:Oo'i~~:.;:s••m• 

EA~OltWll't Al Compul<r Stores 
h• everywhere or call 

Hlty omj>8ny 1211> 372-94 19 
for C.0 .0 . ...,.n 

104~ M•nh•ll•n Ave., Hrrmou BHch, CA 90254 

Circle 230 on Inquiry card. 

A better way 

to pay for your 


business system. 

Our lease plans have saved a 
lot of businesses a lot of 
money on new equipment. 
A low monthly payment lets 
you acquire the system you 
need at a price you can af
ford . To find out more, just 
call us. Do it now. 

CATALEASE 
CORPORATION 
P. 0 . Box 467. Westport. CT 06880 

(203) 226-9582 
The small sysrems l11 1<111c111g specu1ilsts. 

Circle 233 on Inquiry card. 

NEW FROM THE MIT PRESS! 

Computer Music 

Journal 


a respected source of information 
on applications of computers to music 

Beginning and advanced articles 
on: composition algorithms and 
languages• synthesis of sound• digital 
signal processing • microprocessor 
applications• psychoacoustics• 
computers in musicology 
Current literature and recordings 
Products of interest 
Interviews, conference listings 
~ issues a year/$20.00, individuals/ 
$30.00, institutions 

The MIT Press, 28 Carleton Street 
Cambridge, MA 02142 
(617) 253-2889 

Circle 228 on Inquiry ca.rd. 

,~~
~CRO COMPOSER 

DISK VERSION 
with the purchase of a 

48K APPLE II or PLUS 
& DISK II w I controller 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth & E-W Tollway 
Aurora , II. 60505 (312) 851-3888 

Weekdays; 10-8; Sat. 10·5 

Circle 231 on Inquiry card. 

WANTED: 
Computer Operators 

with your own microprocessor 

Full or Part Time 

Yoo will use your computer lo Input data lrom 
local accounls onlo our Host Computer 
• 	 We pay $1500 to $2500 per month 

predicated on amount ol data en1ered 
• 	 You musl own or have access to a 

microprocessor or terminal 
• 	 You selecl hours & work load bul you must 

consislently complete assignmenls 
• 	 You will be represenllng oor company wilh 

Business & Professional people. 

WRITE OR CALL FOR INFORMATION 

NYLAC DATA SYSTEMS 
P.O. Box 594 

Warrensburg MO 64093 
(816) 747-8011 

Circle 234 on Inquiry carcl. 

http:year/$20.00


PR RG MFl TIX IDD 


(Printer not pictured) 

- A complete computer package, easy to install, easy to maintain 

- Practical to operate; designed for the businessman/woman 

(even for non-computer specialists) 

- Upwards expandable (built-in flexibility & updating) 

- Desk-top (rack mount available} 
Options:Specifications: - Can use many available software packages 

-Expandable for multi-user functions Double sided Disk -- Z-80 CPU 
Drives(4 MHz) with 

2 SIO + 3 PIO - Structured Systems 

- S-100 Compatible Software 
- Two 8" Floppy Disk \ PRAGMATIX-100TM I - 220 V/50 Hz available 

Drives 
- Dealer Inquiries Invited - Single/Double Density 

Disk Controller - Quantity pricing available 

- 80 x 24 Terminal with Assembled and Tested - Call for exact p&d on options
editing capabilities plus 

second page memory - Terminal with special function 

and line insert/delete keys - 132 Column DOT Matrix 

printer 
- 8 channel SI 0 with real time clock- Compiler Business Basic [C 

and interrupt controlBasic 2 - version 2.04] 

- Powerful OS-1 Operating System - Autotype - powerfu I word processor 

(uses any CP/M or Cromenco pro - Qume S/5 45 RO Printer with Tractor 
gram) Feed 

- All necessary cabling and documenta- - 10 & 20 MBY Removable Hard Disk, 

tion DMA Controller & Custom Cabinetry 
- Osborne software package: general ledger, available 

- CP/M is a registered trademark of Digitalaccounts payable/receivable and payroll 

Research 


Electrolabs Worldwide:In California: 415-321-5601 
POB 6721, Stanford, Ca. 94305 TLX: 345567 Electrolabs PLAOutside Ca.: 800-227-8266 

Circle 235 on inquiry card. Circle 229 on inquiry card. 



SINGLE BOARD COMPUTER $99.50' 

with 6800 MPU. 6850 serial 110. 2 6820 
parallel 1/0 (32 lines), 512 RAM. socket for 
2708. 2716. EROM. Interface modules for 
Industrial control, data acquisition . lab 
Instrumentation, on 44 pin 4'h"'x6 'h" PCB's. 
RAM, ROM,CMOS RAM/battery. AID. DIA. 
D. rlver/Se~sor. Serial 1/0, Parallel 1/0. 
Counter/Timer, IEEE 488 GPIB, floppy 
controller. 

'OEM (500 piece) price 

,,, \\'IN 'U:I~ Icorp. 

1801 South SlrMI 
utayalt9,IN 47904 
Ph- (317) 742-1421 

Circle 236 on Inquiry card. 

Z7:16-s 

529.95 


ANY QUANTITY 

$5 per order for shipping 


handling & insurance 


floppy drives 
$1550 

including two Siemens 8" 
drives, cabinet & power 

Intelligence Systems, Ltd. 
124 South Delaware. Indianapolis, IN 

(317) 631-5514 

Circle 239 on Inquiry card. 

SURPLUS INVENTORY 
NEW 

22 MHz$99 BANDWIDTH 
'SOUD STATE MONITORS: Svlv•nl• 1r B&W CAT, 22 Mlil: 

""i.O•o banchlidU'I, 900 lint rnoluUont ASl MO<ltl C 12AC8. OEM 
table1oi:i style wl1tto..11 cts.. P4 pho1phof. lnpulS • 11par111 vlOtO. 
non; & vor1. i;>01. sync pulMS ti nomif'l•I TTUCMOS 1evel1. Any 
IWHP file, 10·20 KHi... 115 VAC. Simple TRs.-80 haokup, add 2 
lumpor1. With lutl m1ln1. m1nua1lnet1imin9, tchllmaUca. TRS·SO 
h<:lolriup e1c. Used. UKl'ltcked, ""'l'l' clean. no burM $77, Ntw. 
chOC.k.ed, .•. •••..•.. •• ••• •••• •••••••.••.••••..• ••••••••••.• SH 

2102 BONANZA: Prirnt. bt1nd new 111tlc: 1024..t RAM, 
FalrChild f·2102·FPC, 350 ns. SOid In tlff'tet Ol 25. 1·3 !l~IH ._, 
$20 H . 4·9 11""1!!15 at $16 H . 10 llM'l'i!ll •nd up •I $10pe:r11..Vlll, 
th111'1pnm11. now:210'21.11 ....... • . ...• , •• , •. , •.. . • , , • . . I .40•• 

•5100 CORE SALE: Br111nor.ew. 1H1eaAmpe-:xc:ote. SCleaniclt 
w1T$ TIME FOA CORE"' jSWlt KUobmud p. 34) whk:h descrlbu an 
eHfly bulll 1n.1ert.u:o between 11'111 cora and 1n S·100 mtehin.I. Sul 
Ignore tha p ricel In lht &ttlC111 sale priced, Including large 
ck>cum11n1a1lon pkg !K bOards $91 1SK bOlltdl S2:ul. Add $4 lot 
ac.ham111cs 01 c0te. 

"OTHER SURPLUS BARGAINS: HARD 011•1•.._.wlman· 
u.11 SHS. SHUGART SAI00--1ll01 Ooppl111 wfm.a nU.11, n.w $425. 
Full ASCII KEY80ARDS $44.. TOUCHTONE DECODERS $0. 

TERMS: UPS rricludCld 43 Sla1H excepl dl!lk dri'l'l!IL UPS COD 
.1dd $1 .25 VISA & MC 1dd 4"l NJ IGd ltlet lax. E'ltlrytl'llng 
13uar1n10Gd. ltnmect1.11e shipment or immadlate raluncl. Phone 
Ofdll!lrt •fld quaHkm1. lfl!I \lilalcoma. 

• Wttl• o• call lot IUll 1pec lhMta an apK!nc llama. 

ELECTRAVALUE INDUSTRIAL 
Phone orden. 

MORFllS PLAINS. NJ019SO 11ewe-1come. 
P.O. BOX 1SH3 ~· 

201/267-11 17..\ 

Power Supplies 5 volts 
@ 25amps

INPU'f ; U~11c4J • l.Jlll SURPLUS UNITS INOU11tUT! $ 111110.2!t•fJIP& 
Ll~E NEW CONOITIONR1:GU1Al1QM· D , ... • SmV 

Ni,, ·F\., :!: O.t •,. • ~m'll' loo 10..., " ''"pule~• 
JllJIPll:lmYAMS ...ll• . 10..v 
P·Pf'4.• -; lSTA8Ull'T: lrplc.ltyl01hVfOt 
.-;Ml!oo11'CM'lio4 - If-- •• ~I 

llEM0f( $(NJINO. lllEMOU: VOlU.Gt .ADJUSt MEHf, 79... 
OVERLOAD PJIOtlCllON 111<1 OVtRYOl TACl PROJCCllON p.•runlt

A\.SO A\IA.llAIU: lH u voe .. I) AMP$ !11l.DOp1111.W1 

HOUSE MA.AJi(O 22144 EOGEBOAADCONNECTOR 
OARLIHO'ION TllAN51STOJI TIN SOLDERTAIL.156" • .200" 

""'" \~l'lUWtolTl 

1iiiiiiliiiiiiiiiliii.!iiiiiiiiiiiiiiiiiiiiiiii... ••a-U 
~:: LARGE OUA.NTnlES AYAILABU:,.,.,,_ 

HCHCl'I -

" 
S1.l5HCl'I t01orS12.SO 

r·w REED RELAYS Sf"..Jl:f ISCIOG...... CG•I 
FULL 

WAVE 
•tSVOl.T O.C.LATCH 
NOllMAlU OPf.Nf.O 

:::::c::>- ,, ., 
OKhBRIDGE CONtA'CtS: OP,$ r UOOOllmcoit

nECTIFIER ,.._ . . .....11!k.. ~II.ID 
21.mp•10..ur ry ncl\400PIV IOOYSIU 1.P$t f'4ot!rr1cola 

2 10fS1.00 •PP'••l lnc.tllCll\f ~SI.Ml 
• ,jl'I(_...., , .. ••c., 

ALL ELECTROftlCS CORP. 
905 S. Vermonl Ave. • Los Angelet, Calll . 90006 

DEPT. BY· I t213} 380·8000 TEAMS 
•0111"m•uli-i,.. 

STORE & WAREHOUSE HOURS 0 MJn. 01R1t!O.OO 

Mon.· Frl. Saturday • Aif011.MI 

9AM · 5PM 10AM ·3 PM $111pplntUSA 
•C.1111. A... Addti 0A 

SEND FOR OUR FREE CATALOG·•~~•""""'"" 

Circle 237 on Inquiry card. 

In Stocki Teletype 43 ASR's! !! 
Specials: 

DEC LA34's $1,095 
Hazeltine 1400's $498 
Hazeltine 1552's $1,095 
Hazeltine 1420's $895 
Hazeltine 1500's $970 
Ball TD 23" & 15" Monitors $485 

DL11WA's $475 


Al10: 

LAl20 '1 Florida Dal• Corp Prlnl•" 

H11 Mad I'• & 1400 & 1500 SoriH Caupl111 & Mad1m1 


CantKt: Joi C1m1ran 

J. Cameron Associates, Inc. 
Ono Gran SI., Pittolord, IY t4534 

718-385·1681 

Circle 240 on Inquiry card. 

FLEXIBLE FILES 


DATA BASE MANAGEMENT 

FOR APPLE II 


Here is the Data Base Management System 
you've been waiting tori Define your own 
files - from name and address to client 
followup to inventory. Includes the follow 
ing functions: 

t. BUILD 
2. CHECK AID CHANGE 
3. SORT !MULTIPLE FIELDS! 
4. SEARCH !SIMPLE OR COMPLEX! 
5. PRiil !CREATE LABELS, REPORTS, ETC.I 
B. IAME·ADDRESS llTERFACE TO POWER· 
FUL WORD PROCESSllG SOFTWARE. 
7. DELETE 1110 SPACE WASTEOI 

Uses Exclusive "MENU" feature . Allows Ire· 
quently used data to be entered with 2 
keystrokes . Great for home, business. club 
or church. 

Spocial lntroductary Ollar Prict U6. 

AGENT COMPUTER SERVICES 
902 W . WAYNE ST. 

FORT WAYNE, IN 46804 
12191422·6551 

4BK·OISKll·APPLESOFT REQUIRED 
DEALER llDUIRIES llVITED 

Circle 243 on inquiry card. 

• Animation Compl ier and 
Graphics Editor Package 
• Add smooth. fast action 
lo basic programs 
• Create ad layou ts, 
newsletter covers. posters 

$14•95Wrlle or call for comphtte calalo~ 
MACROTRONICS, inc. 

1125 N. Golden State Blvd./ Suite G 
Turlock ,CA 95380 (A) 
(209) 667-28881634·8888 

We are experiencing lelephone dlllicullies, 
please hep try;ng. 

Cahlom1a residents JCld 5u D f;o· VISA or MC 

Circle 238 on inquiry card. 

BASF 
noppy Diskettes 

ALL MODELS 

CENTRONICS 
700 Series Ribbons 

PRICES TO LIGHT-UP 
YOUR EYES 

M 
GEM BUSINESS SYSTEMS Lid. 

60 East 42nd Street 
New York City 10017 

(212) 682-9005 

Clrcle 241 on inquiry card. 

( WflPPLE) 

SUPER SALE 

16KApple II $99S 00 
or Apple II Plus • 
Apple Disk II 
wt controller $529.95 
Apple Soft or 
Integer Cards $159.95 
Pascal Language Card $459.95 
10 Megabyte Disk 
for Apple $4695 .00 
DC Hayes Modems $339 .95 
Graphics Tablet $695.00 

P.o .eox 1000 OESTIN . FL 3 2541 

ACROSS FROM RAMAOA INN 


904· 837· 2022 


Credit Cards Accepted 

Circle 244 on Inquiry card. 

I 

http:Br111nor.ew
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http:chOC.k.ed


• • • 

Call For 

DEALER 


In Your Area 
IS READY 
Z-80 CPU 

Two serlal ports, three par
allel ports. 2/4 MHz, on 
board Prom Monitor Phan
t Cl ms. (Less cable and Mon 
itor). A & T $325.00 

FLOPPYS 

.•. $550.00 
8" Slemans•.• •. $525.00 
5" Slemans....•$350.00 

(Double Sided) 
8" CDC . • •••• •$675.00 
8" Remex ••• • • $645.00 

DOUBLE/SINGLE 

DISK CONTROLLER 
- ... 
~.-~.. ~.~ -. . ... :>-i 
\. ' I .... .. 

' •,1 . .. _ . l 

I 

Two stage phase lock loop 
circuitry for greatest rella 
blllty, data transfer at maxi
mum rate. Transparent den
sity selection. 8" or S" op
eration 2 or 4 MHZ (Some 
restrictions on OMA). 

OMA - $425.00 
STD. - $385 .00 

TELEVIOEO 912 

80 x 24-Lower case des
cenders. Teletype or type
writer keyboard 110/220 
VAC. 50 to 19.2K Baud 
Hex entry pad . Similar to 
SOROC but better looking 
with NO FAN NOISE 

16K, 32K 
STATIC RAM 

ao c~ a~· a l'J -t >•= > t: J IB 2 

.-· ·· H · . 
' 	 - - • 1 

' 	 . : :: ~ ~ . - . .. ' . - - . 
..... 	 , • l 'Io • 

_, ,;. 	 4 r 

Worlds most rellable mem
ory, responds to extended 
address lines Al6, Al7, 
cool running , fast . 
16K-$395.00 32K·$6SO.OO 

TELEVIDEO 920 

Similar to TV 912 but has 
programmable functions 
keys across top. Excellent 
for WORDSTAR Text Edi 
ting . 

80 x 24 VIDEOFLOPPY DISKS MP · 1/0 TIMER 

8" ssso ................... $4.25 


8" SSOD .... ..... .........$5.50 


8" OSCO .................$7.60 


S" SSDD .................$4. 10 


(Boxes of I 0 only) 


Designed for MP/M so ft 
ware of Digital Research. 6 
users serial port , three 8 b i t 
parallel ports for hard disk . 
Timer and vectored in 
terrupt. 

®TM Digital Research 

DP s-1 oo main Frame 


• 	12 slot S-100 Motherboard (6 populated) 
• +8V 	@ 20A ± 16V @ 6A. (Nylon card 

guides). 
• Mates 	with disk system shown in cen· 

ter column. 
• 3 user convenience outlets at rear. 
•Status indicators for 1/0 wait, memory 

error, voltage levels. 
•Mul ti-user capable with circuit board 

selection at top. 
Kit (less fans) $295.00 A & T $450.00 

West: 

DELTA PRODUCTS 
15392 Assembly Lane, Unit A 
Huntington Beach, Callf. 92649 
Tel: (714) 898-1492 

Keyboard Input, Z-80 Pro· 
cessor, on board RAM 
makes th is a non-memory 
mapped substitute for a 
terminal when mated with 
a keyboard. 

$430.00 

01111 Drlua storaaa 


•Cabinet comes with multiple power. 
•Supply to suit all popular disk drives 

±SA, +24 @ 6A. 
• 	DP-1000K Twin double density Shu

gart SA-8008 or Siemens FDD-100-8 
(1 megabyte) . $1800.00 

• DP-2000K 	 Double sided, double den
sity Shugart SA-850-R or Siemens 
FDD-200-8 (2 megabytes). $2450.00 

•Drive box less drives with ample power 
supply . 
Kit (less fans) $295.00 A & T $450.00 

32K, 48K, 64K 
DYNAMIC RAM ... .......... 

~. 1) : : : : : : : : 

r • 111 I I 0 QI 

·.A .:.·'=':_ ~ 

Basic dynamic board tested 
to run at 4MHZ with our 
Z-80 board. 4116 chips at 
200 nanosecond speed In
sures most rellable data sto
rage. Double density and 
OMA compatible. 
32K·$580.00 48K·$640.00 

64K·$7SO.OO 

5 megs now expandable to 20 megs expandable to 
10, works alongside floppy 40-Marksman series, plugs 
disk drive for expanded into our CPU parallel port 
storage. Use with controller or MP/M board drive, cabi
below . net, power supply, 2 .o Bios. 

$1950.00 $4850.00 

WINCHESTER/FLOPPY SOFTWARE/ 

INTERFACE CABLES/PROMS 


32K, 48K, 64K 
ERROR DETECTING 
Cromenco/ Alfa Micro 

State of the art develop
ment. Parity generation and 
error detecti on . Compatible 
with 16 bit CPU designs. 
16K bank, select under soft· 
ware control. 4MHZ Z-80, 
8086, Cromenco, Alpha M i· 
cro compatible. 
32K·$6SO.OO 48K$725.00 

64 K-$850.00 
WI NCHESTE A/SHUGART WINCHESTER/CENTURY 

SA 1000 DATA SYSTEM 
(Hunter Shown) 

DYS AN Quality . 	 ' ® 

• 	 CP/M~.2 .•.•AvailableAvailable • • • I MP/M ••••.•• March 1980 March 1980 - . 2708 Monitor •
• 2716 Monitor . 

Disk SO Pin ..•.$ 
Allows mixing of Shugart RS·232 •••••.. $ 
Winchester and floppy CPU to Back ..••$ 
drives on same cable when 

Disk DC •••••• $used with DP-OSK. Sup

plied wi~ software B ias Disk AC ••• .• • $ 

for MP/M and 2.0 
 Winchester ••• • • $ 

®TM Digital Research 

llORTH STAR comoatltor 


•Cost effective Z-80 dual drive 
system. 

•Double density Siemans drives sport 
340K single sided, 680K double sided . 

• 	32K RAM standard, expandable to 64K. 
® .

• 	CPM 2.0 software included . 

East: 

DELTA PRODUCTS 
11 Edison Drive 
New Lennox, llllnols 60451 
Tel: (815) 485-9072 

http:K-$850.00
http:48K$725.00
http:32K�$6SO.OO
http:64K�$7SO.OO
http:48K�$640.00
http:32K�$580.00
http:32K�$6SO.OO
http:16K-$395.00


MYCHESS 

•Highest scoring microcomputer 
chess program ot the 1979 ACM 
North America Computer Chess 
Championship . 

•Avoiloble for CP/M, COOS, IMDOS, 
TRS-80. hard-sectored North Star 
wllhCP/M 

•Program allows 9 levels of ploy 
•Searches on the opponent's time 

•Program enables you to sove gome 
tor later ploy 

•Optional formated hord copy of 
gome 

•Allows computer to play Itself 

$50.00 
Contact: 

~rn:1PUTER SERUH~Eti 
2431 Lyvol'.lo Lane 
Anchorage, AK 99502 
(907) 243-8730 

Clrcle 246 on Inquiry card. 

WE HAVE 

8039 

MICROCOMPUTERS 


NEW PRIME PARTS 

• TIMER APPLICATIONS 
•CLOCKS 
• SYSTEM CONTROLLERS 
• KEYBOARD ENCODING 
• 5 VOLT SUPPLY 6MHz 
•ETC. 

SEND CHECK FOR 

IMMEDIATE DELIVERY 


1-5 $19 6-25 $15 


OVER 25 CALL OR WRITE: 


MARSHALL PHILLIPS 


U.S.I., DEPT. 37 


10324 S. DOLFIELD ROAD 

OWINGS MILLS, MD21117 


(301) 363·3000TELEX:8·7675 

Package S 150 USERS GUIDE ONLY $25 
Demo Tape $5 D'sk SS 

Check or Money Order plus $2 Shipping 
(NY residents add 8% Sales Tax) 

- DEALER INQUIRIES WElCOMED-

JINI MICRO-SYSTEMS, Inc. 
P.O. Box 274·8 a Bronx, NY 10463 

. 

• MINI FLOPPY SALE 

TRS-80 OWNERS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 
READY TO GO-CABINET
POWER SUPPLY-CABLE 
ASSE~lBLED & TESTED 

ADD 0~1 DRIVES 
SINGLE SIDED $225.00 
DOUBLE SIDED $ 345.00 

INTERFACE,INC. 
20932 CANTARA STRF.ET 
CANOGA PARK,CA. 01304 
(213) 341-7914 

MASTER CHARGE & VISA 

Circle 247 on Inquiry card. 

AD-8/1 ANALOG 1/0 INTERFACE 

FOR SS-50 BUSS 
6800 SYSTEMS 

• I AID Input oh1nntl1 
• V1ry f11l AID ovor 1600 11mple1 p1r IROnd 
• I DIA output oh1nntl with 11mplo and hold 
• Bipolar Input and output 
• Full abit ronlution 
• Upward eomp1tiblo to llOX 
• Complall doeum1nlltion 
• fully 11Mmblad nd 11111d 
• Vlu and M.C. 1ec1plld 

$109.50 

CCM. INC. 
P.0.801 2308 

Raton, VA 22091 

Circle 250 on inquiry card. 

BUSINESS SOFTWARE 

CP/M AND MODEL II COMPATIBLE 


NEWLY ENHANCED VERSIONS 


MEDICAL MGMT SYSTEMS ...... . .. $495 
DENTAL MGMT SYSTEM ..... ... .. $495 
REAL ESTATE MULTI-UST .. ....... $495 
INSURANCE AGENCY MGMT .. .... .. $495 
LEGAL TIME ACCOUNTING . . ....... $495 
GENERAL LEL'GEA ............... $495 
ACCOUNTS PAYABLE ....... •• ... $495 
ACCOUNTS RECEIVABLE .......... $495 
PAYROLL PROCESSING ..... .. .... $495 
INVENTORY MANAGEMENT ....... . $495 
WORD PROCESSING/NAO . . ........ $495 
DATABASE MANAGEMENT . ..... . . $495 
HIGH-SPEED UTILITY SORT ......... $300 

NEWI LATEST CBASJC-2 ........... $ 99 
NEWI LATEST MBASIC 5.1 .. ..... .. $300 
NEWI MBASIC COMPILER . ......... $350 

• 'CPIM 2.0 FOR MODEL II ......... $1 70 
COMPLETE SOFTWARE CATALOG ... .... 5 
COMPLETE HARDWARE GUIDE ......... 5 

UNIVAIR, INC. 314-426-1099 

10327 LAMBERT INTL AIRPORT 

ST . LOUIS, MISSOURI 63145 USA 

MASTER CHAROENJSA CARDS O.K. 


TRS-80 U 

TWO NEW 

CASSETTES 


•VENTURE ANALYSIS• 
ANALYSE VARIOUS EFFECTS 


IN MINUTES 

7 YR RESULTS INCLUDE: 


REVENUES, COSTS 

BT & AT EARNINGS 


UNDEPRECIATED CAPITAL 

CASH FWW - ROTC 


AND OTHERS 

16K 	 14.95 

• DUPL. BRIDGE SCORING • 
4, 5, 6 TABLES 


HOWELL MOVEMENT 
ENTER SCORES, BOARD 

AND PLAYER TOTALS 


4K 	 6.95 

Check or M.0. To: 

RLK SOFfWARE 
1310 E. C/avendon Sr. 

Arlington Heights, IL 60004 

Circle 248 on Inquiry card. 

rllfl,,_T 
16K UPGRADE KIT FOR TRs-30, APPLE, PET, 


SORCERER S70 

Mostek 4215·3 200ns 16K x 1 RAMS 


MICROPOUS 8" HARD D ISK DRIVE with 

Power, S-100 controller 


9 Megabyte S3995 
27 Megabyte S4495 
45 Megabyte S4995 

Tl 994 $1050.00 

DISCOUNTS on EXIDY SORCERER, PET, most 
other systems. peripherals. and software. 

MICACICDMPUT•-A•, 

P•AIPH•AAL• ANCI .Cl..TWAA• 

101 & NAVARRO $ AH AN TONIO, 1 EXAS 182QS 

Sl,'7'714i 1 

Circle 251 on Inquiry card. 

DISBURSEMENTS & CASH RECEIPTS 

JOURNALS 


In stock & ready to go to work, ready to 
shlp.. .. no waiting 
a.) Co·authored, debugged and used by a 

licensed, pracUclng CPA. 
b.) A copyrighted document balance routine 

provides ror no.fault entries . 
c.) As many as 4 Gen. Ledger postings tor 

each document, can all be dlllerent. 
d.) Document types supported by programs: 

DJ-1001 CashlCheckslPayroJJ 
CJ·2001 Deposlls/R.0 .A/Credlt Memo 

e.) Complete aud it trails for analysis. 
I.) Concise, ready-to-use printouts. 
g.) No special !raining. Programs use llve

cuelng at every step. 
h.) 	Fully Documented, with listings, & 

supplled on 5'11' ' diskette, written Jn 
TRS.SO Basic. 

l.j Also available In MOD 11 format . 
J. Total support-for 1.year from date-of· 

purchase. 
DISBURSEMENTS JOURNAL DJ·1001 S75.00 
CASH RECEIPTS JOURNAL CJ·2001 $75.00 
SPECIAL.BOTH PROORAMS ONLY $120.00 

Complete software packages, and computer 
supplies at compelll lve prices. 
Checks O.K. s & A DATA SYSTEMS 
Master ChargeNisa PO BOX 39 
NO COD's Craig, CO 81625 
NO CHARGE H!00-854·2003 (ext 804) TOLL 
In Ca llf. 1·800-522·1500(ext804) FREE 

Circle 252 on Inquiry card. 	 Circle 253 on Inquiry card. Circle 254 on inquiry card. 

http:Lyvol'.lo


Try to beat our prices! 


a .. I O •-.. . .. .. .. . . . . .  - ................. . ~, . . ,_ 
_ .,aCJ •• ••• '" r - •• 
-~ ::- - -··-· 

Upper case and lower case; 15 baud rates: 75 

NORTH STAR HORIZON CPU BOARDS 
NOW DOUBLE & QUAD DENSITY NORTH STAR Z80A Processor Board 

Complete w/12 edge connectors, 2 SIOs. 1 A&T !ZPB-A/A). List $299 . . . . . . $254 
PIO , and extra drive cable. Assem. & Tested. CROMEMC04MHzCPUCMd 
HORIZON 1 - A&T (ZPU-W), List $395 .. . . ... $335 
32K, DD, List $2695 .. . ... ... $2279 CROMEMCO 4 MHz Single Card Computer 
32K, OD. List $2995 ....... . . $2539 A&T. List $450 ... .. ....... . $382 

VECTOR GRAPH IC Z-80 CPU BoardHORIZON 2 
32K, DD, List $3095 . . . .. ... . $2619 A&T, List $247 . . ..... . .. .. . $210 
32K, OD, List $3595 . . . ...... $3049 ITHACA AUDIO Z-80 CPU Board. 4 MHz 
48K. DD. List $3590 . .... .. . . $3039 A&T. List $205 . . . . . .. . . . . .. $179 
48K, OD, List $4090 ... . ... .. $3469 2 MHz , A&T . List $175 . . . . .... $155 
64K, DD, List $3830 .. ... . ... $3239 DELTA Z·80 CPU with 1/0. ·A&T . . . $239 
64K, OD, List $4330 . . . ...... $3669 SD Single Card Computer !SBC-1 OOJ 

' Kit , List $295 .. ... . ... . .. . . $250 
A&T , List $350 . . . . . . . . . . . . $298FLOPPY DISK SYSTEMS 

MORROW THINKER TOYS® Discus 2D 
List $1149 . . . .... OUR PRICE $979 MEMORY BOARDS Discus 2D. dual ·drive. List $1948 $1658 

to 19,000 baud ; dual Intensity ; 24 x 80-char. NORTH STAR 16K Dynamic RAM Board, 
display. 12 x 10 resolution. Numeric pad . A&T (RAM-16-A/A), List $499 . .. $420

Discus2+2, A&T . List$1549 .. . . $1319 
Dual Discus 2+2 . A&T. List $2748. $2335Programmable reversible video; aux . port ; 32K A&T !RAM-32/A). List $739 . . $620MICROMATION Megabox . double-density w/self -test mode; protect mode; block mode; 
8 " dr ives, 1.megabyte. list $2295 . $1949 CROMEMCO RAM Card w/bank selec t. A&Ttabbing ; addressable cursor . Microprocessor 
2-megabyte. List $3095 . . . . . . . $2629 16K ( 16KZ-WL List $595 . . .... . $495controlled; programmable underline: line and 

64K (64KZ-W). Li si $1795 .. . .. $1485character Insert/delete. MICROPOLIS 1041 MacroFloppy® in 
MEASUREMENT SYSTEMS & CONTROLSenclosure (power source & regulator boar<i 

required) , List $695 . . . . . . . . . . $625 
OUR PRICE ONLY $789 Guaranteed performance. incl. labor/parts 1 yr 

1042 MacroFloppy w/case & AC P.S. . $709 DM6400 64K Board w/all 64K, $795$659
OTHER VIDEO TERMINALS DM4800 with 48K , List $695 $5891053 Dual MetaFloppy®, List $1895 . $1695 

DM3200 with 32K. list $595 $509 INTERTUBE I I. List $995 ... ONLY $799 
DM1600 with 16K, List $495 ... $429

PERKIN-ELMER 550. List $997 . ... $799 VIDEO BOARDS DMOOOO with no RAM . $395 .... $349
with ant i.glare screen, $1027 ..... $829 

TH E DMB SERIES 
HAZELTINE 1400, List $850 ..... $699 SD COMPUTER VDB-8024 Video DMB6400 64K Board w/all 64K . . $859 

1410, list $900 . . . . . . . . . . . $749 Display Bd , 1/0 mapped , kit $370 $299 DMB4800 with 48K ...... . .. $789 
1420 .......... ......... $849 Assembled , List $470 . . . . . . . . . $399 
 DMB3200 with 32K . . . . . . . $709 
1500, List $1225 ........... . $989 VECTOR GRAPHICS Flashwriter® 
 MORROW SuperRAM , A&T
1500 Kil , Li st $1125 . . ..... . . $799 FW-64 memory mapped. A&T, $270 $229 
 16K Static Board, 4 MHz or
1510, List $1395 ........... $1089 FW-80u/lc80-char. line.A&T,$368. $313 2 MHz . List $349 .... . . . ... .. $299
1520. L ist $1650 . ....... . . . $1389 
 XITEX SCT-100K, Kit . .. ONLY $154.95 32K Static Board . 4 MHz . List $699 . $629 

ADDS R-20. List $995 . . ... . ... $945 SCT-100A Assembled ..... . . $174.95 
R· lOO, Lisi $1325 ...... . . . . $1295 VECTOR GRAPHIC. BK Static , A&T . $239SSM VB 1 B Memory Mapped Video 48K Dynamic Board , List $799 . . . $679LEAR SI EGLER ADM3A Kit . . ... $775 Interface, 16x64, Kit , List $155 .. . $132 

SD ExpandoRAM w/o RAMS.List $220 $187ADM3A Assembled . . . . . . . . . . $849 Assembled & Tested, list $210 . . .. $178 

ADM31, List $1450 ...... . . . $1295 INTER SYSTEMS (formerly Ithaca Audio) 
SSM VB2 1/0 Mapped Video Interface 
ADM42. List $1795 ...... . .. $1595 8KStatic250ns,A&T , List$195 . . $176Kit, List $169 ...... .. ...... $144 

SOROC 120. List $995 . . . . . . . . . $795 Assembled & Tested. List $234 .... $199 
10140. Lis• $1495 . ......... $1249 INTER SYSTEMS (formerly Ithaca Audio) 

Memory Mapped Video Board, 16x64 
Assembled & Tested, List $165 .. . . $149PRINTERS FLOPPY DISK 

CONTROLLER BOARDS ANADEX 80-col. dot matrix, $995 .. $895 CONVERT YOUR SELECTRIC 
MORROW Disk Jockey 1, A&T !$213) . $189 

IP-125 w/1210 opt ion , $838 . . NOW $724 
lNTEGRALDATAIP-125 NOWONLY$689 

TO A COMPUTER PRINTER! Disk Jockey 20 . A&T. list $479 ... $429 
IP·225 w/1210 & 1250 op ., L ist $988 $834 SD Versafl oppy I, A&T, List $335 . . . $233 
IP-225w/tractor. 1210. 1250. 1221 

Power supply & electronics, A& T. You mak6 
Versafloppy 11, DD Kit, List $430 . . $360 

!2K Bufferl . 1241 !graphics) NOW $899 
only a simple solenoid installation (or have 

Versafloppy II , DD, A&T, List $350 . $278 
I DS-440 Paper T iger . List $995 .. ... $895 

the factory do it). Manufactured by ESCON. 
DELTA double densi ly A& T ($385) . $345S-100 Interlace Version, List $496. $445w/graph ics op., incl. buffer . $1194 . $1069 CONDUCTOR . double density A&T . . $269Universal Types : 

CENTRONICS ITHACA AUDIO, A&T. L ist $175 ... $1 55 Parallel - !Centronics format. for TRS-80, 
730-1 parallel interface. List $995 . . . $849 MICAOMATION Doubler, double densi ty 
779- 1 , Friction Feed, List $ 1245 . . . . . 949 

Sorcerer, Apple, etc.l List $525. . . $469 
Coniroller Board . A&T. list $495 $399 

779-2w/Tractor, List$1350 .. . . .. 1049 
IEEE-488 !for PET) , List $560 ... $499 

TARBELL Floppy D isk Interface. Ki t. $169 
702-2 w/Tractor, VFU, List $2480 . . 1995 

RS232 Standard Serial, List $549 . $489 
double densi ty. Ki t , List $325 . . . . $295 

703-2 w/Tractor . VFU . List $2975 . . 2395 
TRS 80 Cable ... . . .. .. ... .. .$27 

double density . A&T. List $425 . . . $380 

SHIPPING, HANDLING & INSURANCE - Add $2 for boards, $5 for Selectric converter, $7.50 for Floppy Disk Systems, $15 for Horizons. Shipped 
freight collect: Cromemco Systems, Centronics, DEC, NEC, and T. I. printers. Contact us for shipping information on other terminals and printers. 
All prices subject to change and all offers subject to withdrawal without notice. Prices in this ad are for prepaid orders. Slightly higher prices prevail 
for other·than·prepaid orders, i.e., C.O.D., credit card, etc. 

MiniMiC~ORMCal~t, Inc~ 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 

Circle 255 on Inquiry card. BYTE April 1~80 283 
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FLOPPY DISK DRIVES 
MP! ~1-5• .·, 40 h•c;lt.• 279 00 
~19~11 SM00-$' •0 35 lr;acl..' 295 00 
S1w.igan 80018Dt Re 1175 00 
Sl4!ft\ens &1ugnt1 Compa111"°& Mooe! 

110-so ·~eoo 
PERSCI MOdctt 217 01.1.11 1195 00 
WAflGO!Sl:EMENS 5' .. ()fr..o 2i0 00 
MP18$2 !' •~ 0val J9500 
WANGOl'SIEt..IENS 28, Dw11 fa• , 395 00 
WAHGO/S1EUEHS82 29000 

""' il•INM.<""°"" 
AC-:t II !IVAC HilrJ.. '1.50 
CC-l DN"-.P.ocMOY,,,,.C....~C.14 t7.M> 
YP.1011 10DC¥Pror.'d.1111.-.1 

1'1~ 10K.. a t 4.t5 
~.Ollv OC.Po«# USOO 
C$-1 10&!!oe1C.it1-5'.lll 114.H 

~'' TEXA~ -~~-~.~! ~ :':' EN rs 

Calculator Discount Prices 
TIJO SP 1795 
!150 l9% 
nss ~~ 
TI57 ~~ 
TISllC 91.9S 
nsg 219 95 
Tl PC 100C 1<1695 
lllDl!ii 1 5~ 
Tl 1750 199S 
0501>. 69% 
fl5040 7995 
tlOau Cafd 2695 
n Data Clvo'I 3795 
11~~11 .4295 
TIPloglilm'l'el' <l895' 
TILl8A 57.95 
Ti b~sCatCI NEW 3.195 
11 So<.. & Sool ..JI!> 
TID.il~n 1995 
TISQel~B 2795 
lll.l'Plolmrw .. 129S 
11\IQlll,dJloMol t 29S 

1295 

TERMINALS 

ti Apple II. 16K 
or Apple II. Plus $990 

L - , 1 16K Apple Upgrade Kit $62.95 

$17495 
t9995 
1749:5 
18995 
269.!lS 
1799$ 
1S99S 
1•99S 
16'.9S 
119% 
149.iS 

511!1. 0D 
:'.1195 
1995 
5'% 
;295 

15900 
35000 
179 00 
169 00 
m oo 
25000 

u .A.ATARI' eoo & 400 
Personal Computer System 

ATARI 800 $899.00 
ATARI 400 $499.00 

ATARI 800 lnctude1: Compu1c1 Console. BASIC Lano. Camidge, Educa1jon 
Svstem Master Camidge, BASlC L.onguaoe Ptaorammlng Marwal. 8000pemtor's 
Manual w/NotebOok. A1ar1 4 1O Program Recorder, SK RAM Module, Po.-.•or 
Supply, TV Swllch Box. 

'"" "" r.i::,,.., 
'"' ""',,.. 
'"" '""' '"' "" '"" "'" 

...... 
l .dC'hC't«J..... _.
•'-•,,....,"....,
to.Qli:i~ .........~ 
~i:o.'"r ~"1"\-·'"''""'"' ~~· ff,t.111.1,•.. ..-,_,.~ .................. 
~ , ... .....-a:r.._._ 
~~.... 
•.ia.::a c.:r  .... •Jo• 
~·· ,,_,_ ..., 

"" '"' ""' ,,., 
'"' 

ltL!ll:I 
.":-\W 

,., 
....,,., 
·•:c 

~TEXAS INSTRUMENTS 

~ 99/4 PERSONAL1 

COMPUTER 
Superior Color. Music,Sound and G1aphics- a.nd a 
PowaJ'ful Eitended Basic - Alt Built In. 

\ $1099.00 

(:commodore 

7400 
 74LSOO 
StJNOON 19 SN1'41~ .. 7•1.SOON 3!t 74l .$18AN I t9 

74LS01N 28 14lSl651'l 119 

SN7.11.02N :n 5N7't2614 

~Nf;IO\N :n SN1.d125N 

7ilLS02N 28 74LSl66N 2·13.."" .. 74l.SO.'.ll< 26 14L.S16eN I 81» 
$ff740oa.. 22 SN7•132N 
5m•OJN' 22 SNf41?8N 

7•LS0.M ~ 74LS169N '89 
St.11•~ 23 SN7413&N ..•• ULS05N 28 74LS170N 'n 
SJ'471l106N 2J SN741l9N 7•LS06N -.39 74lSf73N 8SI 
$N7407N 23 SN7.,it1N 74LSO'JN 39 1.tlS17"'" 99 


7"1.SION 2& 74LS1 7~ 99
SW40&N lS SN7•1•2N .... 
7.olll.SU N .3'9 14LS181N 220 


SU141Qf4 ~2 SH741•"N 2.95 

SN7"400N 23 $f''7•143N ,.. 

Ul.$12N 39 14LS190tf 1 15 

SN7'1111U 29 SN14145tf 62 
 74LS13N 47 741.SUllN 115 

SN7'111 2t.J 29 5.N74141N 19> 
 7"l.S14N I 25 74l$ 1 ~2H 99 

SN7o1 1:JU 39 SN74146H 
 ... 7"1.S15N .39 UL.SHQN 98
..'.1;N74 1o1N 59 SH7•1SON 7"LS20N 21!1 14l.SHMN 1.15 
SN1416N :!D SN7•1!i tN ., 14l S21N 38 14LSl9!N 9'. 
s N1c11n za 'SNT4152N 61 
 1•lS22N .38 7"l.SH>6t~ &t 
SN7420N 21 $N741S3N 67 
 74LS2GN 39 1"L.sHm., n 
SNt42'H4 J!ii 5Nl'4154N 119 
 14LS2nl Ji 7"l.S2?1N t 49 

S N7422Pi 111 SN74155N ., 7"L.S21!1Jf .39 74lS240N 29' 
SNN:l'JN ]!) 5N7•156N 7"LSXIH' 26 74lS241N 2•9 
suu2e.ri 29 SN7•157N .. 74LS32N ..19 7"LS142N 229 

SN744'EiU 2CI SN7415o&N 16> 7"LS37N 79 74t.S24JN 229 

SP~7421N 29 SN74160N .. 14L.S38N 39 741.S244N 295 

$NN29tf 46 SN74 181N 26 14LS24SN 89S 
$tH•30lf ~3 $"741!l'N UL..5"2N 19 74LS247N I 10 
"""'°" 
SW4.l.i!lf 2D S.W4 18JN 87 
 7"LSA7t• 79 741,..S2'41!1N I 10 

9'701N 19 SN7•lMN 
 ., l4LS48H 19 14L5249N I '9 
SU1•3eU ="9 5N7.1:1B5N SI 74LS!t1N -26 14t..$2$1N t 79 

StU4l9lt 19 SN74166N 
 74~N " 74LS2'$JN 98 

SfU44()U 24 $N141B7N 1.95 Ul..SMN .3$ 7"lS2S7N 98 
'"' 
Slf1441.N ,, SU14t70N 74L513H 4$ 14LS2~N 98
'69 
SU7442" !JI SHt4tf?t.I t4lS74N .!:i9 741..$251JN 2.9$•s• 
SN74<1lN 7& SN7·"73N .79 
 74LS7!N 138 74 l.S260N 69 

SN1444N 79 SN74174N 14LS7GH 4S 74t.~61N 2 49 

S.!''1445 ~• 19 SN74175N 


.. 
74l$7&N 6S 74LS26&N 59 


SN74<16P• 7~ SN74176N AS 741.S6:1AN .99 14t..$27Jt1 I 75 

5N74•7H !!i!J SH74tnN 85 
 7US.6SN I 19 74LS276N "40 

SN7 •U:l!I~ 10 SN74t79N 160 
 74LS86N A S. 14LS219H 69 

SHNSON 23 SH74taoN ... 74LS90N 7S 7<1l.S283N 1.10 
SN7451N 23 $N741Bi1 N 175 
 74LS92N 7S 74l.S290H 1,'9 
SN7'1.53N :1l SN7"1B2N ... 74lSOlN 7S 7"LS293N '95 
Sl~74~4FY :J3 SNN184N ... 7.tlS95N 88 741..52 !iH I,10 

SH74StJN 29 SN7418$N 19S 74LS96M 98 74LS298N I H 
SH7400N 2:3 SN741.~6N ... 74t$107N 4S 74L.S324N 1 7$ 
St,l7470N ..39 SN1,.188N JOO 74t.SI09N 45 7"L.S347N 1 95 

SN1412N .3<11 SNNl90N 74UU12N 49 74LS348N I 95 

SN7•73tf -.311 SN14191N us 74lSllJN •Ii 74Ls:152N I 6S "' 
SN1'47•H ..3fi SN74192N 74LSll4N 55 1•~ 165 

SN7.t75N 38 SN7419:JN 74LS122N .65 7•LSl6:3N 1 49
B•.,SN1•16H 36 SN7•UD4N 74LS12JN ' 11 74LS)ll..S.N 99 

S riN79H ;150 SN74195N .. 74lSl2•N 1.35 7"t.SJ661~ 99 

$N1-ISON !19 SN74196N .. 74t.S125N !9 74LSJ67N 99 

SN741!1.1ff 1 10 S....741li' N ... 
 74LSl26N ti9 74LS368N 99 

Sf j748.2H 1 10 SN74198N 1.30 
 74t.S132N 79 74LS373N 215 

SN148.JN ! S SN7419fm 74l$1l&N .&9 1"LS374N 21'5 
Stn41!15H 65 SN74221~ 1.:39 741..5138N 39 74LS37.s.N 69
"'' 
SNNl!l(l" lS SN?'42SIN .. 74LSIJ9N 89 7•LS377N 1" 
SN7"'89H t 7!o $1'4742'13N 100 
 74LSl4SN 1 ZS 7<11L.S385H 111$ 
S117490~l .JO 5N7•219N .•. 74t..Sl48N 149 7'L..S300N 6!j 
SN7491N r.S SN14283N ... 74l.S151N 19 Ut.Sl90N l 9, 
SN~492N S1 SN74284N JOO 74l.Sl 53N 79 74t....$l9:1N 195 

SN7"19.:tN 49 SN1..4'951'l JOO 74LS154N 2 49 7"lS'.mN 1 10 

SN7.t9JN 1'l SN74290N 1.25 74t..St55N 1 19 14LS.199,. 2.95
...,,,....5 N7"9.SN 65 ... 74t..S1&6N .99 1•l.S42'4N 2 95 

SN7.t9UJ'~ 12 SN7436!iN ... 7«1lSISlN 99 74l5'!68N 1 75 

SN74G1N 1() SN743S(iN ... t 4LSt56N 75 74lS670N 2 29 

SN1·1HJ0ff IJ9 SN7'387N 1'4LSl60N .98 81LS9SN 1.99·"' SNN,07M J.2 SN74J.68N .79 
 74\.SIGIN 1 tS 81LS96N 1 99 

S~•~.i11 1 00N .5J 5Hl'4J9DN 1.911 74t..St6'2N _98 81LS97" 199 

SN741l6N 11JS. SN'7439JN 190 
 74l.$1&3N GB 81LS'Mt\I I 99 

SN~4 1 :21N 1fJ SN74,.90N 100 

$ Pl 7412:i'N Jg 

c::o•ooo 
C04001 
c:oocm 

C04007 "'""""' 
cc..... 
ro>ooo 
CDJIOJll) 
CD-4011 

CD4019' 
C0401J 
CO.Wu 
C()4Ql!i 
C04-0I E'i 
C040lT 
CD.t.OHI 
C0401D 
C040l0 
C0402• 
C040n 
CDJIO~l 
C04{)24 
C0402~ 
COi11021 
C04028. 
C04020 
C040JO 
C04031 
C0.&032 
CD4034 
C041ll0 
C0.037 
CO«><O 
004041 
C040.2 
C0404l 
CD40ot¢ 
CD404ti 
CO.a.Q41' 
C04Q•PJ 
C04Ct•!il 
C04050 
C04Q51 
CO"G52 
CD405.3 
COA055 

LINEARCMOS 78HOS 595 LM1414N 190 

78M06 149 1.M1458CN/N 49
?9 CO<:I09J ... 

2~ 0)4.Qg.t 78t.!G 149 P.tCU88N t 49
... 
LMIOSH 99 MC,489N t 49
2? CD.iOOS ;i_.;g 

1.39 CD.t09g ,,. lM108AH 295 LM14916N 99 

~ UCt4.aQe l2'.$Si L.M300H 79 l M1 5S6N I 50
,,..I 3D MCl.44C9 U.A301CN.IH .35 ll;t1800N 79 

!9 MCl.UIQ 12~ L.t.UQ.iH .98 LM1820N SIS 
~ ~C1"4'2 129$ L.t.ll05H 89 LM1850N 95 

29 MC144'5 L.M306H J:!'Si LM1869N 395 

29 F\6Cl'419 LM307C,..JH 29 lM21 I IN I 7!... 
..9 C0001 JO LMJOeCNJtt 98 LM'2900N 99 


LMJ09K 149 LM2901M :i!'..50
' .39 C0450' ' .. 
'J!} CD4303 l.t.ll!OCH 1 25 LM2'917tf 2 ~ 


l..M31IO/Ct{/H 96 CAJ01Jf 2.29.!19 C045C' 09S,. LM31:'H 1 1!io CA30t8f 1.99' 19 CD4SO& 
1 lil C04-"07 LM31 71 2.75 CAJ02H J ..t9.. 

4g COil508 39S LM318c:N/'U 141SI CA:l023T 2.99 
I If) C0451D LM319UJH 1.2, CA3~1 275 

t-119 t.04511 1,Jg LM320K-XX• 1.•il CA.J039T t 49 

1 29 C045U 139 
 LMJ20MCX• 1 2$ CAJ().161 129 


.Jti C04515 , 
'J9 .. LP,,t:J20H-Q.• I 2$ LMJOS:JN 1 ag 

19 CD4.516 '69 UWJJ< 4.95 ~9N 325
,,.38 C04511!1 L M3.'l4N 125 CAJ060tl J 2S 

71it C0..520 1.39 l MJ:J9N 95 CA.Jo62N 41 95 

09 C04Ss.5 4.915 LM3"0K-X>:• 1,49 l.MJ06S.N 1.49 

120 CO•ss.& .. LM340NC)(• 1.25 CAJOBON l 29 

69 CQ4;51J8 ... U.Gl~X)I'. • 1.2$ CA3081N 1 69 


32S 7•COO 39 
 LM.3.t41i 1 lil5 CAJ082N 1 69 

2 IS 74C01 39 
 L M34P!IN 1as CA3083N" 1 99 

32!. 74C04 39 
 I. MJ$9CN -99 CAJ086H 1-29 

1 19 74toa 
 L.MlGON I 49 CA:1069N 2 15 

1 OS 74.CtO LMJ72N 1 05 CA3096N 2 "9 
128 14Cl4 LM317N 31$ CA3097N 1 99
... 
125 , ..C20 LM311N 3.15 CA3130T 2.49 

go 74C30 39 
 LMJIJOCNIN 1.2.S CA3140T 2 49 
"" ..00 74C32 LMllltN I 79 CA3146N 1.4'!11 

Ci!J l4C42 16> LMJBJT I 9$ CA3160f I 49 


2.2! 14"44 2J9 L.M36GN 149 CA:i190N 1 9S 
IH 74C7J LM367N 149 CA.3401N 6.9.. 

!ii) 74C74 LMl90N I 95 MC303N 1 49
.. 
GB 74C85 ... NEe.3 IVfT 3 7S MCJ460N 3 95 

~g 74C69 ... NE5!i5V 39 S03S2ilN 3 !)5 

1 10 14C90 
 NE!~6N .96 CA3600N 150 
'.. 
1 10 14.093 
 NE6(;1T 7.95 LM3900N .St' '....110 74C95 NE5Ei2D 796 LM3905N 1 49 

lDs 1•c101 119 
 NE56SN/tt I 25 LMJBOOM 98 


HICKOK 
LX303 
$69.95 

$775.00 • 
comPUCl'lllSI 

ff lmJ.& 

• 
LAN 

Tl5'.(tfS~4. 5.6 
115'.cl«S..,....7, 8 1191 
 PET L;:AS 
MONITORS 
Sanyo 9" .. . . .. . ... .... . S 169.95 
Sanyo 15· ...... . . . .. . . ... 279.00 
Leedex 12· ... . .. . .... . ... 139.95 
Motorola 12", High Resolulfon, 

22 MHz. OEM Model 
•M3000·340.......... . . 219.00 

Zenit h 13" Cole< ... . ...•.. 499.00 
MGA 13·· Color TV . . . , . .. . 349.00 

TRS-SO/APPLE
MEMORY EXPANSION KITS 

4116'5 

16K 12001250 n.s.) 


8 pe$. 101 $62.95 
w(lnsllUciiOns & jumpers. 

Call For Volume Pricing 
Mnu'll~~-~9!0.s.._,, 
~~~,-..SCN!tcO'lllCt lUfl~ 
fN!'t Sl~ J'CI C01QM ~OO'UO"tlUll 
tmt~IMllU'!"tOlhrJ~HAZELTINE 

HAND HILD 
Mnoe11400 sn5oo Moctell S00 SIOB!i CIO COMPUTER SPORTS GAMES
Mcdrl1'10 '82'Sa> !.b:ie41SIO St1-45IXI 
Mcdtl l<t10 S945 00 MIXlel15M $149503 $18.95EA. 
Continental Specialties .... .. ....~M_, lGOI {hgttll ColPKlll.va Meltf 275 00 . ........ a..•• .. _ ..., 

l*lU l1~MQk~ll:I' 29500 .._.. • •-p.....-.,..,... ,..__.. , ,... .... lll·>"O·tllilrrlH t..ooc Mon:1tt sasoo -·-·- • "'- "'""•'""~.:·::. , ....... ~-::
··~ t•·t l<lgic M°"'°' 6000
I .... LM·? Logic Mi.tilllr 14700 
 i - - "'" ·~- · ......•.r1ao1s-flrt1olr..r.r..c. 18600 . ......... .-.. •:.::::.;:.::::
....,_ ........_
. .... 5CIDI UIW!fsal CcaM!l·Tllret 36000 


~. ~--l ....6ot16S.01.IHlfr«fJtfltVCo.illln JB.S.DO .._._ ..... 
Ill-I DO 100 t.IHl PttUlblt frtQ.l!!rCV ~ ELECTRONIC ELECTRONIC 


1.a900 
 FOOTBALL SOCCER 
PS·5'11 IOO MHl ll<c°" """"' 1000 


&JOO KJM·I 
SYM-1
sooo 
Comemco 

1100 SD-SBC I OO 
ngs AIM65 

2800 


11 
 Cosmac Vip
l20/250 

P.O. Box 17329 Irvine, Calif . 92713 

Direct Order Lines: (714) 558·8813 


(800) 854-8230 


~~AJ: 188.95 
23.95 

PIUlfta Sp.ll'ISl\Flel\'.1\Germli,lta:m,~ 
• AflefSQft.)llntet1Jlttl\'lhienVo.iTr,..~ 
e A'hluable lWftlnll ~ Mitn Y~ SU)r 
• ASot0inolndflrWRtlC~(ll!Gudf: 
e A t.lb.Q:« .vci Metre. CO'l~"t!lttf 
• SJotts ~uni.·~ 5000 'ffl'iis .vc1 PtQ:sn 
• Referenon lbtt ~Al Ota 

BSA System X • 10 

eont.dLigllt1in::l~~K.Pro!ccl 

""'""""'~-,......,_. . : ,-. I 

~';""" 79.95_ - ..,_ .,_IPl)l.>na 
rn:aUfl ill'1J llCI Qrge rrQUts • 

::.="...~- 59.95::::::.,, ..... _. . 
~ ··

~ 

-"' 
14.95 ea. · 

,,,C041lSG 2!J~ 74C151 
CO<»> 99~ 1•C1~ 350, 

c:oo... 1.J!i r•C1!H >10 

CC<... Q9 7.t.Ct60 239 

C0<069 .l~ 1'4CCt61 >JO 

CD-4010 69 74Cl63 ,,. 

CD407J 3 '!o 74Ct64 2.30 

C£).ll07l 35 74CU3 
 ,.. 

CQ.4107.l n 74Cl14 ns 

CQ.407.S l5 74.Cl75 21S 

CD-t07G I ?I 74Ct92' 2J9 

C041l77 » 1o1c1tl 239 

Co.t0711 JS 7"'11Ct9S :039 

Cl>OOO• 35 74C922 7.95 

CC<06> JS 74C'92J 
 ... 
CC<°"' I 'll!li MP40Ct!i 1.50 
C0,.06'!11 29!i MMSOC97 ... 

NE.66f!HN 1.7S nco31N 295 

NES67Yltl I 50 AC4 t36N I 10 

NE592N 215 RC4 l!io1N 4 SO 

LM7021i 2.99 RC4l1M 495 

LMT09NJ)l 29 RC4 195" 440 

LM"fl0t4/H 98 ULN2001 I 25 

LM71 IM,/t-1 .311 ULN200a I 50 

LM'llSH l ,95 $N7Si450N .59 

LM723NJH 15 SN7:>4.!t1N .t9 

UA733t.UH 91 SN1$.4UN 49 

Lt.11J~t• I t.S SNISAS3N 49 

UA741CNM 33 SN7$4&4 t4 49 

LM7•1CtM.t Ht SN75<119tN A9 

LM7"1Nllt 10 SN",S..92N 89 

LM7"8H/W .l9 SNf5-49lN 89 

LM7tiOCN 2.95 SN7&494N 89 

LM1310t\I ttiO 


1110·51.50 MHl ttJnclletl F~ CQl'l\el 
. . noo 

lllAHMI 550 MHl ·~ f""IUCflCY Co.iti!e1 SINGLE BOARD COMPUTER SELECTION GUIDE 
16$00 

&JSOO 
 BOARD PROCESSOR ACPPRICE ENCLOSURE 

6502 169.00 Add 29.95 
6502 249.00 Add 39.95 
zao 409.00 NIA 
zao 239.00 NIA 

6502 375.00 Add 49.95 
1802 249.00 Inc. 

FOR INTERNATIONAL ORDERS : 
1401 S. Borchard (714) 95-3-0504 
San1aAna. CA92705 TWX: 910-595·1585 

Circle 256 on Inquiry card. 

RETAIL STORES OPEN MON·SAT 

STORE 1310 ''B" E. Edinger STORE 674 Et Cam ino Rea l 


r11 Santa Ana. CA 92705 n 2 Tu stin, CA 92680 

Showrooms, Retail, Warehouse Speclalizing In System$ 
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••• 

• • 

• 	 1SK with Jumpe1s & lnsttucllons 
101 e11het Lavel 1 or Le't'el II $62.95* 16K tor Apple II Upgrade . ........ 562.95 


*Special: TRS80 Sch8mauc . . . .... $ 4.95
* Expansion Interlace Schemahc . . s 4.95* Ex nsion Interlace Conneclm .. . 7.95 

EXPANDOAAM II MEMORY KITS
* Bar1'k Selec table * Uses 4 118 200 ns.* Wnte Protec t + Powet SVOC. ± 16VOC* Phan1om • Uc to 4 MHz 

E><oando 64 Kofl41 16J 
16K $290.00 46K $444.00 
32K 5365.00 64K $519.00 

INDUSTRIAL SELECTRIC 
PAINTER 

For TRS·60 . .......•...........• $ 1299.00 
Serial 1/0 . . . . . . . . . . . . .......... 1299.00 
Refinished, w11h warranly. 

TARBELL FLOPPY INTERFACE 
• Z80/8080 S 100 ComD.11~ • U~ CPM 

Oounle 0eM4y K.Jr 31000 
Assemble<J 4 1!> 00 

Slandiltd Fk>ppv Cott.trOllc!f Kil , 71t95 
As!Letftbled tSpeoly fl®PYI .. . . . 25900

'Id.• tf}fc~ Ao11 ucoo O.XU11Yt11~1 ..,., .lt.l:I nooo 
wua Double OeMJIV s• .· Con1•oller AUem . S29900 
so Vc.rw Flap°' K11 II As:semt>8ed Sl2'~.tS429 
Ta1bel Cas!iollo 1/0 K11 Sl 1500 
~le• 1771 -01 Floppy Ctilp_.$24.95 • 17'9 1-0l -SJ6.9S 
VISTA Flopoy CMlfOllet 8~ (Shugart Coma I S259-'95 

NEWCENTAONICS73<MPAINTEA 
Uses any paper ro ll. lanfold, 

~liT. ~h:~1~;,6m~~~~~~~r 
CPS. RS232 or parallel 1/0 

Z·80/Z·80A/8080 CPU BOARD 
• O n board 2708 * 2708 inc luded 1450ns.I* Power on 1ump * complelelv socketed 
• Z·BO Assembled and Tesied .. .. . S•BS.00 
• Z·BO Kit... .. . .. ... , •...• . .. . . ... S 129.95 

• Z·80 Bare PC Board •...• . . ..... , S 34.95
* For 4MHz Speed Add S15.00 
8080A K•I • . . . S 99.95 
8080A Assembled. S149 95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable 'N/9 conn. 
reg 569.95........ . . . ..... . NOW S52.95 

SIEMEN'S FLOPPY SALE 
• Special buy while SIEMENS 


supply lasts. S429.00 

• 	6" Drive with Double· SHUGART 


Density 801 R 

• 90 Day Watranty S475.00 

$29.95 

DATA BOOKS • COMPUTER BOOKS 
19l!IOCt..tHk!• 5.9'9-S W"4 MCS901.UO'\llal 195
HSC nL 0.lll 3H tooit.i MCS .&O Ma~ .. I~ 
NSC l .,...,, • ~5 AMO 8060.11 M.tllU.11 Si D!J. 
HSC ltnelf Atio NQ4~ JI 39' AMO Scr.0111 ~ ..- O;ii lotbQoll .. QS 
MSC CMOS 19' AMI MOSJLSI OAll 3 95. 
HSC ....lftO'\' 3.~ QI P.AOSILSI D.-.• • Al!lo 
ti1tt110111at1oo11 4 9:5 1•.,,,.Al\llSOOOat.lllOIJofi • llS 
...1.,1MCSU Mt,,....I l!IO TIL-.1•Coo<nrulD•H lll5. 

u.u • oaao••• 900IC• • ua.a 

::::~==? ~~~ ri1 
flOAOAProor-l"""""O 11& 
MOO Proofll-l"OO ' 1s. 
Z80Ptogr·tl'lllWOO l'5Q 11~ 
Vol I $ollle Rt.. hloC'ptOC-e~a.ot• wlS."*' :IDoOQ ~, &O 
VollltSol'INIRto.al~~ .... ,Di l'lde< ~ lll5'0 
INrO IO~\lnl Ill '2'&Cla, 11!1&0 

U.U • DtUTNtU.. COllPUn• IOOlCa • ML• 
Und!!f11t..o.na~•t1o ltM.. 705. 
llOflOl.Lc~•£ ·~.miel'll• ~11 05" 
8toQu'Wu"08ASIC ,,... eas 
~_,.,...Q.lot.u..y &~ 9'M.. ~95 
PoNl!lo,d a.,,,., ' ~G...o. ~ CIMtoul•'1 ......... fl·~ 
IOIOMK.ftoNIL.~PlioUl-ro-g .,...._ '!IH 
~~m•VCll IMallf...,.. ,.... 6111$ 
tfOn\ltConiip..,rat•VOl llSdl• ·••• ~ 11 ~ 
Su"""'°.S-..1a1111 .,........ ea!!> 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 
1. Proven Quality Factory tesled products only. · 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 
Send $2.00 for your copy of the mo1t compl•t• eat•log of computer products. 
A muat for the 1erlou1 computer UHr. 

Z-60 SUPPORT CHIPS 

lflOA·SIOIO 4 0 MHZ 39 40 
Z80-Sl0/1 1 ~ MHI lS 9$ 
lao.A•SIOJI • 0 MIHI JD 41) 
Z80-SK>n 15 MHI l5"9$ 
ZllO-SIOl2 • OMHI 1940 

BOB0/8085 SUPPORT 
il'•D5.... 

:J<j95,.,
',.52!!1 .'" .,'" )9!1,.. 
''° ''° 

•6V5..., 
1695 
1795.... 

1195 

&800 SUPPORT CHIPS 
66 10 Ile 1&R-. e 7.!i 
68.7'DPIA 595 
6El21 PU.. tS.60 
68:2'8Pr"O"llltllll i;ig5" 
66J• •I 5•2 I It etlfOl'll 1$99. 
6"6 -i 51HO*~~ CA'T Corlt l!il DS 
66.. 7 ColOi CAT • 9.95 
WSO ACt,t, 5,g5 
64!£1 SenlWI AdaJ!ttt' &85 
&UO Moderri 1095 
611i82Modula~ l l V!r 
t.11.1 1.. ~OtAMlt05C 1:i.Q5 
1!41~ 615 
r.&fl06v~Or"°"r 2'U!i 
"4COllil68 1911$ 
66{M1 14 g:r 

1BOZ SUPPOATCNIPS 
11111 t SCDi!KRAM 2'500 
t 8,2''5Ctt i.!!18 • .. A,t,M •685 
182• CD :l:il' '" 11 llAM 1Hl!r 
18S2 CD BD411M 10615 
l l!IS.U.lort 109~ 
185ofl CD 110 89' 
11157CO llO 69!1 
11161 1?'11$ 

llllOZ SUPPORT CHIPS 
(i!r20P1A ,~ 

fl.:>ll M"" 11.M 
4:1)0(()1,00l00400!1 111195 
6!tl1 1995 
.q.~51 1995 

PROllS 
~n>11 4 50 ,.1 80'~ 
~708-fi, 0.5.011• 150 
1t01A • 9$ 
;>13;:. 1&M 
'lf1f>·W 1995 
'"&-!l.V, 17¥ ~95 
2''!.8-~V 19~ 
~OJ"O 13 9$ 
!l.1().IAQ 1• 9~ 
1~ 56 10 390 
SALlll:l:ll :J2 1 6 ... . .. ... . . .2.9S 
oB75 115-51'1 • 11(ff'I 16~ 
.ft.25! 2J32o: ll 4 90 
3'!;1262Sfi • .. •90 
&2$119?5ti o .. 11& 49() 
4151:JOS11 1 •IOC:i 6~ 
61513 6.$15 
8.1.$131 1490 
a,,s1:u , 4 ~ 

HOT£: WE PM>GAAM PAOMS 
CHARACTIER GEN. 

2Sl.3.(l()I J:51o'lUPOf" 95i0~~:i~~i~~~I :~:: 
MC1.,1 6:i,11 ti 15 
MCMSS71A 11 ,1& 
MCMS5,14 u bO 
~MIU1!11 , .. ~ 

UARTS/BAUD RATE 
rnJ1i0:;oa .~v ,...., ~ l 'l!i> 
A 'f'!i> I OIJ I~" l;"V1 .. g5 
...,~1CllU/lfl,1)1!114Vl Iii~ 
AV:i, 1 01~13(.)f~\l l 6!)~ 
11.1156011 j)~ 17'/'t :i~ 
lloll'i4 0J' 10$ 
Wli-0) 19$ 
13.!iOUSR't 99:.. 
1/l.11D~rtr'\ ... a~ 
MLR TIU4711 . . ..... . ..... . .H

MC.••••1 11.D& 
4104' 14•9.!> 
'o\'OPU1 Qllitl 
COMMl16 1695 

KeY80AAD•NCOO•llS 

CHARGE COUPLED DEVICES 
1ti-C CCO , ,. .., ' ''""'' """'"° l....c"91a •60 CCD
1i,.t;M'""'DfY "0-"'fOl• C..+•,-,Olt"_N ..,1.,CCO 
,~........... 'Ollo'lil•ll'<"t! l l JWOrA(tclllc• 


fCl" "'O"• ....JCJ0oca-"•"llC"'OlfH'o0......,,,_""'""'° 
s18.115 ..ch 1•9111· 43.00I 

SOCKETS 
W... W,.p l l.Mel 

•Pin• L.o-Pro Soldiett.. no GoOd...: .. ,... " " .,••.. 20 " ,,"' " "' ••,. ... .... 
,. " ••,, ... ...,. ,."' ... '"' ... " ',. ...''°"' 
ZERO INSERTION FORCE 

16 ..... JH O lil Ptll S750 •o""" 11025 

DtlPLAYS/OPTO/LEDS 
* 1 llOMllfT • c.t.1,.C • C\OCIC• • 
Dl 104! ICQ.. Dl 10t tCAI 300" ~ ."9 
FND 357tCX:J ."1•Rt,d " 
ftiD $00l50llCCl!wOO'" Aea 9' 
f.ND!r01/ $ 10tCAI 50Q"" i=!eo w.1 
~NDlllOOleoJl'CCI .soo·Aeo ! 1$ 
fNO ll011610lCA; 800 Atc1 11~ 
XAf4 l06~ .300" Gleen 1 15 
HPW1-'1131 tcA1 .300• Red l)IJ 
ljl Oigll e.u. ...,,.. CU; Ch~ 99 
9°'91 A.i1U1i;m. O.~!Nr 400'" !t9 
1109tlfk1Qf.,.,._"4 JOQ" 9'9 
MA IOO)olU.DOi. ClotllModt# 1 0~ 

• Maa DI~··. RMCOOl:D Dll~LAYI. 

HP $0A2·t34!>RodM.ud9c.""-' 1$.9 S. 
HP~·tJOQ AedN....-•c IC 8 5
Tll~ e D5. 
Tll 308 N""'Cll• wll OOC: 1 115 
TIL 309 H'llft'Clll .,Jlogoe. I 15 
Tll l l! !q• MleClntai 1295 
MM! U• 3M" R&d Norla 'N~to!C $ 9$ 
M»4 10A no Pf'dA1"'11·~1(" 1950 

IC SPECIAL PURCHASE 
Lrl )!.0$.IF'ET ~M\llLSbol &9S 
~UM$ Pre<:llilQI' $6oc1Wil1Pt lJ i!lo 
IOA120!iCMOSU'OS1°""'~ 'c:t.tr-• 19 9$ 
ICM 1101 OWhlOf Contron.. 1 so 
ICM noe Sc""" Cl«JIO. Cour.i~ 10 9$ 
IQ.AlZM C!cK>oGt,..11)1' 69$ 
Q.1107 3'1°'9•.VOn.EDI 1• 9$ 
UC t 44JJPJ"'091AIOCOll~e- tJt$ 
IQ. 1111 1 \11111~ ReltNercoe 1 9$ 
LU 390N e.ne,., oo Awdo Amo 31 1oo 
lM lllOON Pll f M 51.,itl'O 3'1 00 
lM. 1&10N AU R.OO l/1 00 
lMtMONC),°"""'F•unlC l/1 00 
LM.21KJQN ()u«l""'°"""1 ;:.1100 
l M 1901N IHM00....0Cortioll1Mot 21100 
LM 29 17N F1eo •o~Ccww 21119 
AY·J -3.liO 4... 001 DMM 24 95 
AY·$-3'°7 ..OMHt Dl/M 9 t$ 
MEM498l~lel5"'oke0etk10f l1 9S 
?1S083' • 8Pf011tllM S&c!Of 29, 
G 115 -.a Scr.•,.,,.1 Mo..lt1 1.49 
UlN 200lA 7 cr..""8t 0.l¥tlf .to 
101..G IK •I ECl R... . 115 
MCM l •505 6A b>I S~IC R~ fl9' 
1520/2$ ISO LM 3'1 1 25 
IA8&1'1"39 211 ff lM 311 1.2) 
MK5014Qllc.311'9 1.M 3l02 31119 
1..sai. 311 99 LM4.SMI 311t11 

[~; . :·:~ ~::ri.. ~~ : ::: 
MC l :.'171 8Mo COM 5i027 )US 

'-=========CO"='°'='='=·=··= 
p PAOCESSORTECHNOLOOY 

Nie.RA ()yt\lll\C.....,.,,.,,... 9oa1dl,.Au~ 
WlllOlll RANI, PROM. 01 0..1• Olltly LIM 
Up toll• K l)llolQolfCll Sl38 11S 

FLOPPY DISKS 
CEllT!FllDI 40 TRACKS 


DOUBLE DENSITY 

f1° 3 7..0 IOMc;.o.,a11 ... 311 
~·· H..d 10 S«!Ot 13.91
!!.•.,"Soll S«tor o&O T1adl. . , Sl911 
\A Lll CDn'leM!Ult ddflellH lty V.,bllll'll """"""''" 
oohlf 10 Fe-~l'll>lyourc~ CleaHcall 

ALSO AVAilA8lf.. 

DOUBLE SIDED 

DOUBLE DENSITY 


PAl(Of' 10 5 \· · S!ile-40 
• • s&l.90 
FIOcOf i:JMI Ntd hOIQ MCI 91JDk:JllOI'• CAl.I. 

,LOPPY DtlK 1/0 
1171-01 l " &M.n;hcatrf ,..!Ml 
~72 kt.:Hc~r •""~ 
1111 Ou.11'1oooy 1 :il 9S 

'" ' ~ '"'°"" jl) '!i5,wPd 1gs rl<>COw .i9 ~ 

AID CONVERTERS 
ft700f0-I 0.--, 13~ 
1701 101>"1a.<11o""1 '1'100 
11038Dit I S 13!tQ 
t•OOVCll'!IOf"•ttQ C:C,.,, 11!. 
ll1t.OJ•o()qc9CD 11~ 
1.aeL1 e t1o1 :1 es 
"Oll llbol StlS 
DACODto A !)!)S 

TV CHIPS/SOUND 
AYlflM:J0-1 6 Ga;rftH 8iW 4 'D'!i 
•YJe$ 1 S~Corr.....,1't )9$ 
AYJf&0)-1 Ro~ac.. o.a.... l\lS 
AYJ(l60S- I W.tirf.lo<• caa- CAl.L 
olt'f3160e• I WCl'f:Olul G.im.t !1 50 
AYJHOM Sf\OOf>nQ 0..IM 119S 
AYllllOSo..nd~•.tiC)t li!'S!i 
$H164 17 Tl$olf"ldGoftnir<1110o J9!i 
••O•t "'°'1 I T\t S...,c:;h C.... 119!1 
MIJ!l3611Pt•!i0fe• :JU5 
LM HY9AIMotMtl!O" ll!!o 
MM~l 100 H'5C Cotw T\r & OS 
MM Sl1C)4GIO:.• Gf-<> ,ll~ 
Ar .U~!(lf • I A..ctoo fl95. 
WA MoO.olalO< :ftll~ 

WAVEFORM GllN. 
llOll,.unctionc.... )~ 
MCI01• VCO 'I 95 
l.M*VCO 11)S 
lCR4'106 rUlltkll'I GowMl•~llJ' !11e. 

SHIFT REGISTERS 
...MS.OOH Or.aalJS !l.O 
...M~N~~ 1 fH 
lr.tMS060N Oua1 l '11 :1'95 
l'& • Ool.~100 195 
W10...CIO t!i5 
l3•t °"allO 4Q5.
l:ls1.ao .vnto 11'Qs 
33510u.aal0 6\lS 
IMOl 16 • • nro ' -* 9!1 
94.Qlll I O&!Se~to! US 

CTS DIPSWITCHES 
CtS?0&-1 I ,,, CIS~-1 I l'!i 
Cl$2o&-4 I ,,, C.TS2CMl·lll I ~ 
Ct.$206·5. I 1~ Cf S20&9 1 M 
Cl$206-6 11& C:TS2'()(.-10 1 % 

CONNECTORS (GOLD) 
082~ 1~J;t1 J2!i 
DB1~ r_.,i,o. 3 : s 
Hl)Od ' :i~ 
5.-r..tttl>.'IO~ II~ 
2210 w.w . sn. 1ou :!'% 
'1/16WIW. Sfl. MOT 650 
SOl' IOOSIOO~Ql w/W 4'11$ 
ricu 1oos-100~""' J'U:r 

NAKED PC 
l •80 CPU ltil\ll:l'I Sl• ~~ 
llOflOACf\J lti$ 
8lt Si.arc AAf,.I l\.090W ~I R5 
161C 5~1C A AM tJll41 21'115 
J2JtS1~1;eq41.1 1711 ..1 .1 'J!J5' 
~IJOl\'s•blllll 199!1 
~~'/Ofl•l.-c! '9!i1S 
8'( EpOll'l4;:.1oe1 ' ' SIS 
11D1E:Otoro>~tO :J0o:' 
170/lfl711i~~ ;)ol\il$ 
l70IJJ27t6(~1WMC1 :JO OCI 
Aot"-'n~c :J • 9S 
.t.CPP!>0108"1]t.cQw1111 111!1 
VleclOI 9300 PrO'l l'.I 22 10 
Vtft:IOrlMIOJ II "°' MO :1'9 11~ 
ACP Eo 1~fldllr ....;c.o.w. I !lo 9~ 
~1..!t'ltlllCelSSMI l1!15 
P1111•ti.ttntert.tt.e.Sftp.11 :11n 
l l $lolMO!lle! EloarOCNU CI 3:1''9~ 
9SIDl~S.V.CIN-'t.IC'I 2995 
85ICI'~- ·~ ).I~
Ptoc-r.u. Bill~ DoctoM CALI. 

COllPUTIER SPllCIALS 
UST SAU 

AoQ!ellPki•wl •M 110& ll1IO 
PEl MIOM&N 995- 1M 
£ 1111VSolc9oiro ..llflK 109'9 
eo..SM:alorl1""'11K 1 59~ t • 9!1 
Cr~Sy\111 69906211<1 
Hor"..on I wf)211f. CAll 
T[IP120$ ""132K C1i.al c395 2.195 
1iooor & CAr 

PHQI Moeroo1'9~ 2'MS 1Jt~ 
JP$11'10 o..~AO 329S 1HS 
"'-"• tJP eooo 995. u 5 
c.thOll<'Mloo P•I 595 395 
CIW\ltDllCt McroS-1 SOS. S2S 
S.C:.-oc: IO 120 995 111S 
l •c.tYPt Moda-1.. l 1349 I l !IO 
Ht.Pio• Ptol'l4 •OB.s e1ii 
..-sot0.0,.1101 19$ 1:1S 
~'1\blli 89S 711S 
SOL.M 109$ 

""" 800 ln\il itli
Ma" 400 M \il •ill 
TI Ht• 1 150109Q 
L....0. • IT MonolO' 1..11 119 
(;..,ril)!OoalJO•I 9U 111!)!1 
T•tt"'""" M oo ns 349 
f 'ftl'CCIOll T·100 Y5. !11, 
Slrty08" Mo,11101 no 1H 
$af¥¥'(> !$" MoN!ao :NS 2111 
MolO!Oia » MHi 

MOl\llOf 196 '219 

SOCKET SPECIALS 
14 Plr\"""""'"2l s J.i 
16 Pwl """""'2l 40 
11Plfl w.Jw-2l S.$ 
20 Pll'l ...f'w-2l 1!1o 
40 Pll'l .......2\. . ..s. 
18 fiwl"1 IS 
nPwi"' •~ 
Clll lOf ..ok.tlNOl'OftQ 

TIMtl= u.. ~ MIC, VISA,. 
AMD .. ca or COD COD •IHall!H 
:H<lt dtCIOalt Q\;algot °'°""' lHIH 
lllU.MM •~raSoOl'I dale FotR<Qfl N 'I' 
u.s ,~ Ordt< Oy Ol'Ole. fftAil O' 
TWll. ""'NIM.UM SI0.00 ~"41 .,._ 

:..~~:ft';~a1~=1: 
7-., F01 w.tiw:eac1ct.JOC PO!'ed~ 
~ lbs. , O'.., .add 70C ICM _,$r 
loem.1 10r. t O A£.IGN. Md 10-.. s111p
~*nd ,..,/lllWIO COD'i l 1 M •.11t• 
No4tet.~ $0t tyOO&S.0... 
" 911111 twtllec:t IOonot Miit Wet•· 
...,.,. ' 9'1 to~~,t,.a.-• 
"~WClrllcl lO~IMIM.00. 
A.u.11 vong ...... Br\' Imm Marl 

"""' 

• 	 S-100 3ZK (uses 2 114) 
ASSEMBLED Kol 
450ns 499.00 450ns 
250ns. 539.00 250ns 
Bore Soard 49 95 
Bare Boa rd w/all oa11s ress mem. 99.9 5 

• s-~eq.10K ($ · 100 ComoalibleJ ~· 
• ow ower Q
• 2 MHz Ot 4 MHz: ..... • 
• 4K Bank Addressable ~ 
• EJtended Memory Managem~nl 

• Assembled & Tested ~ 
2 MHz . .S250.00 
4 MHz. . S265.00 I 

•k~f'E12Jat!'A 
•SO n' 149.95 Kil •sons •25.95 
250os 169.95 250ns 149 95 

8."ue PC Board wJOn1a S21.95 
· srn.-ct.:.•I au... ,.. Buy M~ 8K 45005. Kits S I 17 00 

TAS-80 ADD-ON DISK 
• VIS'TA V·BO M INt01SK

* 2~ M.o.e St0ta9e
caoac.iy . 40 f•aca..s 

• '40 1m c;k patch l w~ 
• Now 0001)1.C Donr;:11v 

E.iparU1.t0n MOdutc S239 00 
2 ow..e Cltble ACkJ $2'9.95 
4 Orl\'C CAOIG Add SJ9 9~ 
Oui11 Om..e 1h Sano1e 

Zto-PIO l!l M~tr a 76 
Z90A·PIO 
zeo.crc 

4CI Mt~1 
15 M Ut 

119!1
"'s 

Z801l-C1C 4 0 M tll , 11M 
Z80•DMI A ~ ~ MH1 N % 
Z80.,_0PJll • 0 MH1 36 % 
l!M).SIOJO 1!iMHI l59e. 

Cabtr.e1 n 

~1~ff~~~~~=KAdd-on 
Sys1em/Hon1on, 5·100, etc§* 204K BY1e Capacity 00* Double Density Drive 9•

2 
9v 11 00* CP/M & Basic ·e" · * Double Density Con1rrnler 

• case and Power Supply
• 	 Assembled 8 Tested Ready to Pl~ In* New Ouar Exldy Add-on only S1199.00 

S-100 ADO-ON DISK 
SUBSYST£M @·1000
• 	 V1STAV·1000AoppyDosk 1111111.00 

Subsystem J... 
• 121 Shugan6"O•sk Drives ~~.~* Case woth Fan & Power Supply ;;;>'...~ *" VISTA Floppy Disk Conuoller Card ..,,* CP/ M Disk Operating System 
• 	 Fully Factory Assembled & Tested 

LOW-COST ADD-ON DISK 
SUBSYSTEM KIT
* 121B" D<wes 9
* VISTA Floppy Controller Coat:,._ 

C.<d 21111* Power Supply and ln1er· • 
face Cable 

1r CP/ M Disk Opernhno Syslem 
• 	 Bo11: of 1o OtsJcenes 

IMS STATIC RAM BOARDS ltt!I" 
• M emoty Mapo1n.g * Low Power ••* Phantom * Assembled & rested 
Recommended by Alphamicrosystems 

250 ns. 450 ns . 
BK Staltc S209.00 S189.00 

16K Sra11c 5 449.00 $399.00 
32K St ahc s729.00 5629.00 

ASSE '-' 
SOI: 100 S."01'1' btC'l Coon,,..t.,, 41 M1tt} 126~00 l 
~PC~ ~tog1t>llo-.,.•t1 eo-.1ov1 .,, 1•t.tHJt 19~00 

"" I ,.." DOO.,. 
lflOSl..,,.,Sy\t...., Jl1t00 •.tt>OO 
'iOAllll>'4\t•MtJ 0 f'ICll<ll~l1 33~00 •~GOO 
\!H - FICCJClvll ]1~00 .,,00 
l•oandO PAQfA 115 00 moo 
~0100 Cofoipu•fl" ~ .............~ 99SOO'°:xi.l ComQufl'• 5-Jstl!"' • Jt.ollli 1a9!>00 

MOTOROLA UORCISIR COllPATlllLE 
9600 MPU MOdute wf6802 CPU , . , , •$495.00 
960 1 16 $101M OU'ler Boord •.• , ....... 175.00 


~~~is~?J:,~:;::i::.~~k.M~~.!j .: ;~:gg 
9604SwttChmocUJ Svs1om PowerSuDC>lv , 250.00 

:~ :g ~,~~ :~0E~~t~~r: ·..: .. '.::~ 
9620 16 Cha M el Parallfl l 1/0 Medi.Ile . 295.00 
9622 Serial/Parallel 110 CombO ••.• , •• , . CALL 
9626 81< Sliltlc RAM Modole • . • . • . • 29.5-00 
9627 16K S1at1c 4.50n5 • . • .. • 495.00 
9630 Card Extendet .. .. •. . . • . . .. . . 68.00 
9640 Mu1!1pfe Programma~ T1mo1 

9~:0'S~~=~~e·, ·o·~pifti so;iai·1iO:.. :: ::: g;~:8'J 
96 \03 J2132 110 Module . ... •. .. ...• , ..• 275.00 
96702 32 PO!r.I Reed Relay Module .• 350,00 

MOO URI BOARDS 
9620-0 . . . . $45.00 9603·0. •. ..•.. . . . Z7.00 
9626-0 . • 5.00 9600. .. . .... . •55.00 
9650-0 . 45.00 96103 ........ . .. 55.00 

9601-() 5000 96702 ..... 55,00 
Al!lO AM I EVK Svs1om 1n Sloe.le 

RETAIL STORES OPEN MON·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS 
STORE 1310 "B°. E. Ed1 nge1 STORE 674 El Camino Re al Direct Order Lines: (714) 558-8813 1401 S Bo rcl1ard (71 4J 953·0604 

a 1 San ta Ana . CA 92705 #2 Tustin . CA 92680 SanlaAna . CA92705 TWX 910·595 ·1565 
Showrooms , Retail. Warehouse Specializing in Sys tems. (800) 854·8230 
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The Supermarket for TRS-80* 
Add-on Components (and other computers. too) 

In stoc now. Imm d1 eli r . 
The VISTA V-80 
Disk Drive System 
• 23%more storage capacl 

than TRS-80 
• 120 day warranty 
• 40 track patch at NO 

CHARGE 

Single drive system ... .. . $ 395.00 
Two drive system ... .. .. . $ 770.00 
Four drive system . . . .... . $ 1450.00 
Two drive coble . . . .. . ... $ 29.95 
Four drive coble . .... ... $ 39.95 

The VISTA Model II 
• Provides one. two or 

three drives. 
• Adds up to 1.5 million 

bytes of on-line storage. 
• 120 day warranty 
• Does everything Radio 

Shack's expansion 
system will do... for lessl 

$1000.00 Single drive 
Expansion System 

$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives alone 

The VISTA V-80 Expansion Module 

• Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 

• Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

• Includes all hardware 

$239.00 ~~~are. 

The TRS-80 Printers 
Centronics 730 ... $945.00 
7x7 dot matrix
80 column 

Anadex 
DP8000 ... $895.00 
9x7 dot matrix
80 column 

VISTA 
Printer... $745.00 
5x 7 dot matrix
80 column 

·' 

Cables ....... . . ... ... ...... $27.50 each 

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track .................... .. . . ....... .... .$ 38. 95 
2. 16K RPM upgrade kits. guaranteed for 120 days. 

PRIME PRODUCT ........................... $ 7 4.50 
3. NEW! DOS + ... . ... . ... . ............ ....... $ 110.00 
4. LNW expansion bore board . ........... . .... $ 66.95 
5. H.C. Pennington book. TRS-80 Disk 

and Other Mysteries ....... .... ....... . .. .. $ 18.95 
6. DDT Disco-Tech disk drive timer ..............$ 19.95 
7. Cryptext (An Encryption Module) .. .... . . . . . .. . .. $299.00 

Add On Drives 
MPI 651 40 Track. Double 

Denslty-204K .. . .. .. .. .. .... .. ...... $275.00 
MPI 652 Dual Head. Double 

Density-408K ....... ... ... ..... ... .. $375.00 
Siemens FDD100-5 40 Track Double 

Density 204K ................... . . . . $275.00 
Siemens FDD100-5 Flippy, 

records both sides .... ... . . .. . . ... .. $290.00 
Siemens FDD100-8 8" Single 

Sided Drive .. . ... .. . ... ... .. .. ..... $448.00 

The VISTA V-200 for ExldYs~~-------- · 
• Completely packaged system, tested and ready to plug in, includes: 

power supply, two 40 track drives. case. controller. all cabling and 
total CPM documentation. 

• Storage capacity from 400K to 1.2 meg. f 
• System software-VISTA CP/ M Disk Operating System and BASIC-E Compiler 

recorded on 5-1 I 4" diskettes. 
Price: Starting as low as $1199.00 

CALL TOLL-FREE 800-854-8017 

The Vista Computer Company 1401 Borchard Street • Santa Ana , California 92705 • 714/953-0523 
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UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who l1ave equipment to buy, sell 
or swap should send in a clearly typed notice to that effect. To be co11Sidered for publicatio11, all advertisement 
must be clearly noncommercial. typed double spaced on plai11 wl1ite paper, co11tai11 75 words or less, and include 
complete name a11d address i11formation. 

Tl1ese notices are free of charge and will be printed one time only 011 a space available basis. Notices can be 
accepted from individuals or bona fide computer users clubs only. We can e11gage i11 110 correspo11dence on these 
and yo11r confirmation of placement is appearance in an issue of BYTE. 

Please 11ote tl1a1 it may take three or four months for a11 ad to appear in the magazine. 

FOR SALE: SOL·20 wilh 32 K programmable memory. dual 
North Star disk drives with power supply, and cabine1s. Com· 
pletely opeialional. With Norlh Star disk operaling system, 
BASIC. and many disks tull ot programs. $2700. Cllllord C 
Anthony, (301) 863·8468. 

FOR SALE: B & K oscilloscope Model 11471. 15 MHz band· 
w1dlh ; $500. Optical paper-tape reader; $25 . Richie, (305) 
553·4326 after 5 PM. 

FOR SALE: Percom disk SwTPC compatible controller board 
w\lh cable , MDOS·PLUS operaling syslem in programmable 
read-only memory (no boollng), plus TSC Edil and Texl Pro· 
cessor with Touchup, Mlcrosofl G2·Slandard BASIC. 
Mlcroware ABASIC compiler, and all disk ullllty programs on 
two mlnlfloppies. All hardware $200 firm: software free wllh 
purchase. Jusl add Percom disk drive for 5375 tor complete 
disk sys1em. M B Scudiere. 100 Ceder Ln, Oak Ridge TN 
37830. (615) 482·1355. 

FOR SALE: Save SSOOon ICOM disk conlrOller for one lo four 
disk drives. IBM 3740 compalible. Use wilh Shugart Siemens. 
Pertee.. ..lloppy-dlsk drives. With manual con1ainlng S· 100 
and 6800 Interlace instrucllons. Jus1 checked oul by factory. 
Cost $850, only $250. Okidata 110 cps commercial qualily 
printer wl!h full options including pressure and tractor feed 
and sell ·test . Like new. jusl rebuilt by factory . Wlth RS·232 In· 
terlace. only $850. PT factory assembled S-100 bus 8 K pro· 
grammable memory. $85. H H Hayden. POB 1275, Socorro 
NM 87801 . 

FOR SALE: KIM·1 microcomputer Including all documenla· 
lion. $100. Elect1onic Systems 32 by 32-character video board, 
$75 . Cyclic redundancy check ASCII (uppercase) keyboard. 
$25 . All postpaid. Karch Holt, 115 High St. Balh ME 04530, 
(2071 443-3588. 

FOR SALE: Two 8 K s1atic programmable-memory boards by 
Base 2 and IMS respecllvely. One music board by New1ech. All 
ror $325. Assembled and manuals Included. Call after 6 PM . 
James Chen, (213) 363·4593. 

FOR SALE: I have 1wo Rockwell AIM-65 microcomputers lo 
sell. They are In their original cartons unopened. The t K Is 
being offered lor $325 and the 4 K for $425. I will ship these 
units UPS and will pay pastage. Alfred F Stahler. 5521 Big Oak 
Dt , San Jose CA 95129. (408) 252·4219. 

FOR SALE: IMSAI MIO board wilh modillcations to make It 
work. two parallel pons , serial port, Tarbell casselle port. soil· 
ware drivers, serial port unlesled. Two IMSAI 4 K 
programmable·memory boards. one Godboul 8 K Eoonoram 
board, 62·key ASCII keyboard In dress enclosure. Make oller 
on any or all . Roy Tumer. 14407 Broadgreen, Houston TX 
77079, (713) 497·5849. 

FOR SALE: FalrchlldNeras (44-pln bus) Micro Syslem boards. 
One processor. one mo1her board, and two 4 K static memory 
boards . All expertly assembled, tesled. and socketed. Much 
dOCumenlallon. hardware, software. assembly manuals. and 
4 K BASIC included. First S200 takes all or best offer. Also. 
OAE OP-80 paper·tape reader (solld·state) 0 lhru 5000 cps. In· 
terfaces 10 any 8·blt parallel port. Assembled and working. 
Supplied with lull documentation. $55. Paul Ramos, 100 Mid· 
die St, Woburn MA 01801. (617) 935·3758. 

WANTED: Dwelopment syslem lor Intel 8048 and/or 8080 
microprocessors. Prefer Model 230 lntenec Serles II. bul will 
consider any model. Also Interested in any extras (ie: ICE, or 
whal have you). Reed Hannebaum. 6821 Birdie Ln . SI Louis 
MO 63129 

FOR SALE: One IMSAI 32 K programmable-memory board, 
$500. Never used, bul was working at 2 MHz when bought 
Quilting microcomputing. J Phillips. 3435 N 75th Dr. Phoenix 
AZ 85033. 

FOR SALE: BYTE magazines. March 1977 lhru September 
1978. Make me an otter. Dick Neish. 904 Marday. Sioux Falls 
SD 57103. 

FOR SALE: North Siar computer. Piecemeal or package. 
Memory. processor. single-density drive. D Montano. 13 Mac· 
tar lan SI. Hawlhome NJ 07506. 

FOR SALE: Expanded KIM system: two 8 K programmable· 
memory boards. 2 K erasable·progremmable read·only 
memory S·100 mother board. separate 64 by 16 television 
lypewriler, fasl lape inpu1/outpul (1/0), books, much soil· 
ware: all for $400. Fred Monsour . 309 Camellia Dr. Charlot· 
tesville VA 22903. (804) 977-8077. 

FOR SALE: BYTE. November 1976 lhru December 1978. 
1wenty-slx issues, S25. Interlace Age, February 1977 thru 
December 1978. twenty·lwo issues. $21. Kilobaud. June 1978 
thru December 1978, seven Issues, $6. Or all lor $50 FOB. R 
Mendelson, 27 Somerset Pl. Murray Hill NJ 07974, (201) 
464·5244. 

FOR SALE: PET compuler, 8 K programmable memory, In· 
eludes five prerecorded tapes, all in perfect working condition. 
$650. Stan Prokop, 4330-B 2nd Ave, Fl Knox KY 401 21, (502) 
624·8650. 

FOR SALE: Inlet SDK·85 SBC system, completely assembled 
wllh extra 8155 wired In. inslruction book. assembly manual, 
MCS-85 users manual. See article in January 1979 BYTE, page 
60. Asking $260. you pay shipping. Sam Sllckle. 651 E Travis 
Blvd 114. Fairfield CA 94533, (707) 422·4850. 

FOR SALE: Quitting hobby. All test equipment. lnlegrated cir· 
cuits. transistors. capacitors. resistors, etc must go. Send SASE 
for list and prices. Steve Pang. 99·709 Hoio SI. Aiea HI 96701 . 

FOR SALE: E and L MMD· 1 8080A Mini/Micro computer wilh 
one Ml Interface board. An excellent tutoria l system. 2.5 K 
programmable memory. monitor and D·Bug in programmable 
read-only memory, octal keyboard entry, tape casselle Inter· 
face. and serial input/output (1/0) for teletype or monllor. A· 1 
condition. S395. Don Woods. 12012 Pebbtebrook Ln, Carmel 
IN 46032, (317) 846·8388. 

FOR SALE: Factory assembled ELF·ll In almost new condition. 
Includes power supply. user manuats, lighl pen, speaker inter· 
face, and olher information. Worth about $170, sell for $150. 
Tom Court 8745 Greenway Ave S, Collage Grove MN 55016, 
(612) 459·4340. 

FOR SALE: PolyMorphlc 88 syslem: 8080 processor. 24 K pro
grammable memory, 300 bps and 1200 bps cassette lnte1race 
with Superscope recorder, serial printer in1erface board, 
Javelin video monllor. and keyboard. Excellenl condition, runs 
great. Inc ludes hardware/soltware manuals . BASIC, 
Assembler. and Disassembler programs. S 1500 or besl otter. J 
Comer. 221 Reynolds Ad, Raleigh NC 27609, (919) 781 ·3072. 

FOR SALE: Teletypes: ASR33 ($450), KSR33 ($375), KSR35 
(SSSO): hlgh·speed teletype line printer ($285), high·speed 
paper puncn ($135). INVAC paper punch ($60). Will consider 
trade for memory, video, or other S·100 boards. Shipping ex· 
tra, call for condll ion. Jim, (509) 547·8745 evenings. 

GENEALOGY: I am using a microcomputer 10 help bring order 
out ol chaos in my collected documentation ol several thou· 
sand ancestors. I would like to be able 10 store. file , sort. 
retrieve. and cross-reference genealogical data. I would also 
like to be able to have pedig ree. individual, and family group 
printouts, as well as Indexes. I would like to hear from others 
having a simttar Interest (it also has relevance to I racing genelic 
dis- '• '~ rs and there are other analogs), so lhal a network ol 
In -.:it lon could be oooled and shared. Cllflon M Howard. 
Sr· • - Orden Rd, Harringlon Park NJ 07640. 

PROGRAM EXCHANGE: The Craig County Public Schools 
have placed Level II TRS-80s In pilot programs In elemen1ary 
and secondary schools. These machines are being used wllh 
computer-assisted Instruction (CAI) programs and educational 
programs. Because of an apparenl scarcity of CAI programs. 
K·12, school personnel and advanced secondary students are 
developing such programs. This process is qulle slow, 
however. when the ultima1e objective is 10 offer CAI in a 
variety ol subjects al all grade levelS. We would be glad to con· 
tact schools and/or Individuals ln1eres1ed in exchanging pro· 
grams which they have developed. Earl R Savage, Craig Coun· 
ly Public Schools. POB 245, New Castle VA 24127. 

FOR SALE: PolyMorphic Systems Poly 88 computer system 
including: 8060A processor boa rd. 16 K memory board, video 
interlace board (memory-mapped wllh graphics), mainframe 
with inpulloulpul (1/0) amp power supply , keyboard, 
modified TV, casseue Interface, and all documentation. 
BASIC, Assembler software on lape. 1.5 years old. $1100 or 
best otter. Joel Cardon, 4 University Hill Way , Logan UT 
84321. (801 ) 752·5516 afler 7 PM . 

FOR SALE: AIM-65 microcomputer with bullHn printer. full 
ASCII keyboard, and 20·character alphanumeric display 
Interfaces to two audio casselle recorders and 20 mA loop 
teletypewriter. Unit Includes $75 4 K programmable memory 
opllon and $85 Assembler read-only memory opllon. Original 
price of complete system purchased 6179 was $535. Asking 
$450. Bob Findley, 5 Marvin Pl , Bethel CT 06801 . (203) 
792·9945. 

WANTED: NOVA Assembler Manual, OGC 093·000017 
and/or Assembler punched tape program lor NOVA. R A 
May. 306 Ferguson Ave, Elizabethton TN 37643. 

FOR SALE: U S ADM 31 video display. N/S Horizon pro· 
cessor. 32 K programmable memory, two double-density 
disks. T/I Omni 810 printer. P Mundy, 49 E 12 SI f3F, New 
York NY 10003. 

FOR SALE: Diablo series 30. 2.5 megabytes disk drives. com· 
patlble with many processor inte rfaces: Texas Instruments, 
Interdata, Data General. DEC, etc. $995 for drive. $110 for 
power suwly which will power two disk drives. Jon Shectiter, 
556 Rutherford Dr. Seaford NY 11783, (516) 796·8683. 

Ciarcia Wins Three in a Row 
Steve Ciarcia has won the BOMB 

for the third consecutive month. He 
will receive a $100 check for his 
Janua-ry article. " Computerize a 
Home." Our congratulations go to 
Steve for an excellent job. Second 
place was a tie between John Gib· 
son and Edward Joyce for their 
respective articles, " A Computer
Controlled Light Dimmer, Part I: 
Design," and " Telephone Dial ing by 
Computer." Ken Skier's article on 
" Indirect Addressing for the 6502" 
placed third. 

The first place article was 2 stan
dard deviations above the mean. 
and the two second place articles 
placed 0.8 standard deviations 
above the mean.• 
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At any given time, your hardWare ls 
only as useful as the software you Insert In It 

So it pays to rely on Graham-Dorian, 
the software that gets your micro performing 
to its fullest - almost like a mini. 

Graham-Dorian, the industry leader, 
offers highly detailed and well-documented 
programs. All pretested on the job. Each so 
comprehensive that it takes little time to 
learn to run a program - even for someone 
who's never operated a computer before. 

Programs are compatible with most 
major computers using CP/M disk operating 
systems, and come in standard 8" or on 
various mini-floppy disks. Each package 
contains the software program in INT and 
BAS file form plus a user's manual and hard 
copy source listing. Graham-Dorian stands 
behind dealers with technical advice when 
needed. 

Yes, there 's a world of difference in 
business software. Count on Graham-Dorian 
for more per-package capabilities and more 

packages, (With new ones added every few 
months.) 
Professlonal Packages 
• Medical • Apartment Management 
• Dental • Construction Job Costing 
•SuNeying 
General Accounting Packages 
•Accounts Receivable • Inventory 
• Accounts Payable • Payroll 
• General Ledger • Cash Register 
CBASIC-2 
fllll accoundng packages ar• lnmactlvo. wilh a Slngl• •nuy updailng all 
a"tct.a mes.J 
Ask your dealer for a demonstration soon. 

Graham-Dorian Software Systems, Inc. 
211 North Broadway Widlita. KS 67202 (316) 265-8633 



DIALLENliEI DP 
0 

Ohio Scientific's top of the line personal com· 

puter., the CSP OF. This system Incorporates 

the most advanced technology now available 

In standard configurations and add-on options. 

The CSP OF has full capabillties as a personal 

computer, a small business computer, a home 

monitoring security system and an advanced 

process controller. 

Personal Computer Features 

The CSP OF features ultra-fast program execu

tion. The standard model is twice as fast as 

other personal computers such as the Apple II 

and PET. The computer system Is avai lable 

with a GT option which nearly doubles the 

speed again, making it comparable to high end 

mini-computer systems. High speed execution 

makes elaborate video animation possible as 

well as other 110 functions which until now, 

have not been possible. The CSP DF features 

Ohio Scientiflc 's 32 x 64 character display with 

graphics and gaming elements for an effective 

resolution of 256 x 512 points and up to 16 

colors. Other features for personal use include 

a programmable tone generator from 200 to 

20KHz and an S bit companding digital to 

analog conver ter for music anti voice output, 

2·S axis joystick interfaces, and 2-10 key pad 

interfaces. Hundreds of personal applications, 

games and educational software packages are 

currently available for use with the CSP OF. 

Business Applications 

The CSP OF utllizes full size S" floppy disks 

and is compatible with Ohio Scientific 's ad· 

vanced small business operating system, 

OS-65U and two types of information manage

ment !Jystems, OS-MDMS and OS-OMS. 


The computer system comes standard with a 
high-speed printer Interface and a modem in
terface. It features a full 53·key ASCII 
keyboard as well as 204S character display 
with upper and lower case for business and 
word processing applications. 
Home Control 
The C8P OF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It Incorporates 
a real time clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The CSP OF comes standard 
with an AC remote control Interface which 
allows it to control a wide range of AC appli· 
ances and lights remotely without wiring and 
an interface for home security systems which 
monitors fire, Intrusion, car theft, water levels 
and freezer temperature, all without messy 
wiring. In addition, the CSP DF can accept 
Ohio Scienlific 's Votrax voice 1/0 board and/or 
Ohio Scientlf ic 's new universal telephone Inter
face (UTI). The telephone Interface connects 
the computer to any touch-tone or rotary dial 
telephone line. The computer system Is able to 
answer calls, Initiate calls and communicate 
via touch-tone signals. voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record Incoming voice messages. 
These features collectively give the CSP DF 
capabilities to monitor and control home func 
t ions with almost human-like capabilities. 
Process Controll11r 
The CSP DF incorporates a real time clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel 110 lines. Additionally a universal 

accessory BUS csnnectsr Is accessible at the 
back of the computer t0<plug in additional 4S 
lines of parallel 1/0 and/or a complete analog 
signal 110 board with AID and D/A and 
multiplexers. 
Clearly, the CSP OF beats all existing small 
computers in conventional specifica tions plus 
It has capabllltles far beyond any other com· 
puter system on the market today. 
CSP OF is an S·slot mainframe class computer 
with 32K stat ic RAM, dual s • floppies, and 
several open slots for expansion. 

$ 9 
Or get started with a CSP with casset te inter
face, BK BASIC·ln-ROM which includes mosl 
of the features of the CBP DF except the real 
time clock, 16 parallel 110 lines. home securi ty 
interface and accessory BUS. 11 comes with 
BK static RAM and Ohio Scientific 's ultra-fast 
BK BASIC·in·ROM. It can be exp.anded to a 
CSP OF later. Base price $S95. Virtually all the 
programs available on disk are also available 
for the CSP cassette system on audio 
cassette. 

Compulert c:ome wilh keyboards and Uoppia:s wh.ere 111pec1Hecf. 
Other equipment shown i.5 optio·nal . 

For literature and the name of your local 
dealer, CALL 1·800·321·6850 TOLL FREE. 

Circle 260 on Inquiry card. 
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